
Georgia Water Resources Conference 
 
      Proceedings of the 1989 - 2003 Conferences 
 
 
 
Websites      http://ga.water.usgs.gov/gwrc 
                     http://gwri.ce.gatech.edu/gwrc  
                     http://www.uga.edu/gwrc 
 
 
Table of Contents       (searchable using your web browser’s edit/find function) 
   1989 – 2003      
   2003:   TOC     and    Full Text 
   2001:   TOC 
   1999:   TOC 
   1997:   TOC 
   1995:   TOC 
   1993:   TOC 
   1991:   TOC 
   1989:   TOC 
 
 
 
 
Sponsored by: 
U.S. Geological Survey 
Georgia Department of Natural Resources 
Natural Resources Conservation Service 
The University of Georgia 
Georgia State University 
Georgia Institute of Technology 
 
 
Editor 
Kathryn J. Hatcher 
 
Institute of Ecology 
The University of Georgia 
Athens, Georgia  U.S.A.  30602-2202 
 
   
Email:   hatcher@uga.edu 
Tel:       706-542-3709 

http://ga.water.usgs.gov/gwrc
http://ga.water.usgs.gov/gwrc
http://ga.water.usgs.gov/gwrc
http://ga.water.usgs.gov/gwrc
http://ga.water.usgs.gov/gwrc
http://ga.water.usgs.gov/gwrc
http://ga.water.usgs.gov/gwrc
http://ga.water.usgs.gov/gwrc
http://ga.water.usgs.gov/gwrc
http://ga.water.usgs.gov/gwrc
http://gwri.ce.gatech.edu/gwrc
http://www.uga.edu/gwrc
http://gwri.ce.gatech.edu/GAConf/Proceedings/Proceedings.php?CallingPage=GAConfProceedings&ContentURL=./2003/TOC.htm


Georgia Water Resources Conference - 2003 
 
Steering Committee 
Robert R. Pierce, Hydrologist, U.S. Geological Survey (conference co-chair) 
Kathryn J. Hatcher, Water Resources Engineer, Institute of Ecology, The University of Georgia 

(conference co-chair) 
Nolton Johnson, Chief of Water Resources Management Branch, Georgia DNR Environmental 

Protection Division (conference publicity) 
Jimmy Bramblett, Water Resources Specialist, Natural Resources Conservation Service (Posters and 

Exhibits coordinator) 
Seth Rose, Professor, Department of Geology, Georgia State University 
Aris Georgakakos, Professor, Georgia Water Resources Institute and School of Civil Engineering, 

Georgia Institute of Technology 
  
Assistant Editor: 
Sandra L. Crismon, Ph.D. Candidate,  Anthropology, The University of Georgia   
 
   
 
Conference Co-Sponsors 
 
American Water Resources Association, Georgia Section 
American Water Works Association, Georgia Section 
Association County Commissioners of Georgia 
Georgia Soil and Water Conservation Commission 
Georgia Water & Pollution Control Association 
Georgia Well Drillers Association 
Georgia Ground Water Association 
Georgia Lake Management Society 
Georgia Municipal Association 
Georgia Rural Water Association 
Georgia Water Wise Council 
National Weather Service, Southeast River Forecast Center 
Natural Resources Conservation Service (SCS) 
Soil and Water Conservation Society 
Soil Science Society of Georgia 
The Georgia Conservancy 
Upper Chattahoochee River Keeper 
U.S. Army Corps of Engineers: South Atlantic Division, Mobile, Savannah 
U.S. Environmental Protection Agency, Region IV  
U.S. Fish and Wildlife Service 



Conference Publications: 
Hatcher, Kathryn J. (editor) 
Proceedings of the 2003 Georgia Water Resources Conference 
 
2003 
Library of Congress Control Number:  2003104494 
ISBN  0-935835-08-3 
Printed in United States of America. 
 
-------------------------------------------------------------------------------------------- 
 
Proceedings of the 1989 Georgia Water Resources Conference 
    May 16 and 17, 1989 
    ISBN: 0-935835-01-6  LOC# 89-84386 (245 pages) 
 
Proceedings of the 1991 Georgia Water Resources Conference 
    March 19 and 20, 1991 
    ISBN: 0-935835-02-4  LOC# 91-70247 (356 pages) 
 
Proceedings of the 1993 Georgia Water Resources Conference 
    April 20 and 21, 1993 
    ISBN: 0-935835-03-2  LOC# 92-76060 (412 pages) 
 
Proceedings of the 1995 Georgia Water Resources Conference 
    April 11 and 12, 1995 
    ISBN: 0-935835-04-0  LOC# 95-68015 (412 pages) 
 
Proceedings of the 1997 Georgia Water Resources Conference 
    March 20, 21 and 22, 1997 
    ISBN: 0-935835-05-9  LOC# 97-71355 (550 pages) 
 
Proceedings of the 1999 Georgia Water Resources Conference 
    March 30 and 31, 1999 
    ISBN: 0-935835-06-7  LOC# 99-61857 (604 pages)  
 
Proceedings of the 2001 Georgia Water Resources Conference 
    March 26 and 27, 2001 
    ISBN: 0-935835-07-5  LOC# 2001087837 (793 pages) 
  
Proceedings of the 2003 Georgia Water Resources Conference 
    April 23 and 24, 2003 
    ISBN: 0-935835-08-3  LOC# 2003104494 (900 pages) 
 
 
 
This book was published by the Institute of Ecology, The University of Georgia, Athens, Georgia 30602-2202.  The 
views and statements advanced in this publication are solely those of the authors and do not represent official views or 
policies of The University of Georgia, the U.S. Geological Survey, the Georgia Water Research Institute as authorized by 
the Water Research Institutes Authorization Act of 1990 (P.L. 101-397) or the other conference sponsors.           



2003  Georgia Water Resources Conference 
TABLE OF CONTENTS 

 
 
KEYNOTE SPEAKERS           Page 
Wednesday Luncheon: 
Water-related Legislation of the 2001-2002 Term of the Georgia General Assembly ...........................................................1 
   James Kundell, Carl Vinson Institute of Government, Univ. of Georgia 
Thursday Luncheon: 
Where. Have All The Planners Gone? ...................................................................................................................................* 
   Jimmy Palmer, Regional Administrator, US Environmental Protection Agency - Region IV 
Wednesday Dinner at State Botanical Garden: 
"Water: We Can't Live Without It"  ......................................................................................................................................* 
    Lee A. DeHihns III, Attorney, Alston and Bird    

 
 

TRACK I.  GEORGIA WATER POLICY AND PLANNING 
 
GEORGIA WATER POLICY - I 
IS WATER A PUBLIC RESOURCE OR PRIVATE COMMODITY? 
   Moderator:  Peter Appel, UGA School of Law 
Reallocation of Federal Multipurpose Reservoirs:  Principles, Policy and Practice...............................................................5 
   George McMahon, Michael C. Farmer, Camp Dresser & McKee 
Georgia's Future Water Use Policy: Regulated Riparianism or Radical Revisionism? ........................................................19 
   Harvey A. Rosenzweig, Troutman Sanders LLP 
Water Policies and Globalization .........................................................................................................................................22 
   Millard W. Hall, Andrew A. Dzurik, Florida State University 
Water Sharing in the 21st Century........................................................................................................................................26 
   Stephen Draper, The Draper Group 
 
GEORGIA WATER POLICY - II 
PANEL:  IS WATER A PUBLIC RESOURCE OR PRIVATE COMMODITY? .................................................................* 
   Moderator:  Peter Appel, UGA School of Law        
-Stephen Draper,  The Draper Group 
-Michael Farmer,  Georgia Institute of Technology - School of Public Policy  
-Andy Keeler,   UGA Department of Agricultural and Applied Economics 
-Lewis Jones,   King & Spalding 
-Harvey Rosenzweig,  Troutman Sanders LLP  
-John Sibley,  The Georgia Conservancy 
 
STATEWIDE WATER SUPPLY PLANNING 
   Moderator:  Nolton Johnson, Georgia Environmental Protection Division 
Introduction:   Nolton Johnson, Georgia Environmental Protection Division 
How Can We Plan for Water Supply and Protect Instream Flow Needs? .............................................................................* 
   Russell England, former Chief of the Fisheries Branch,Georgia DNR Wildlife Resources Division 
Safe Yield: the Scientific, Legal, and Political Challenges of Allocating Water....................................................................* 
    Mary Freeman and Judy Meyer, UGA River Basin Science and Policy Center  
Georgia's New Paradigm:  A Shift in Perspective ................................................................................................................30 
   E. Allison Keefer, Georgia Dept. of Natural Resources 
Vulnerability and Long-term Sustainability of Surface Water in the State of Georgia.........................................................34 
   Ade Oke, Georgia Environmental Protection Division 
Meeting Water Supply Need While Protecting the Economic and Ecological Integrity of  
   Georgia's Water Resources................................................................................................................................................38 
   Michelle Schmitt, Alice Miller Keyes and Jessica Walters, The Georgia Conservancy 
Water Conservation in Georgia:  Who's Doing What and Where Do We Go From Here? ..................................................43 
   Mary A. Elfner, Georgia Dept. of Natural Resources 
PANEL: STATEWIDE WATER MANAGEMENT POLICY 



   Moderator:  Gail Cowie, UGA Institute of Government 
Panel Discussion:  Lessons Learned and Moving Forward in Statewide Water Resource Management ............................. 46 
   Gail M. Cowie (with Panelists), UGA Carl Vinson Institute of Government 
- Ron Carroll, UGA River Basin Science and Policy Center 
- Stephen Draper, The Draper Group 
- Tom McCall, Georgia General Assembly 
- Pat Stevens, Atlanta Regional Commission and North GA Metropolitan Water Planning District 
- Mary A. Elfner, Georgia DNR Water Conservation Coordinator  
 
RESERVOIRS AND ENVIRONMENTAL PROTECTION 
   Moderator:   Keith Parsons, Georgia Environmental Protection Division 
The Rationale for Reservoirs ............................................................................................................................................... 48 
   James E. Mathis, Infratec Consultants Inc. 
Regional 50 Year Water Supply Plan for City of Rome, Floyd County and City of Cave Spring ....................................... 52 
   Leigh Ross, Laurie Hawks and Trish Reifenberger, City of Rome- Water and Sewer Division 
Conservation in the Portfolio of Water Supply Options for Regional Reservoir Planning .................................................. 56 
   Eric Rothstein, Mary A. Elfner and E. Allison Keefer, CH2M HILL 
Water Supply Reservoirs in Georgia:  An Update on Henry County's Proposed Tussahaw Creek  
   Reservoir and the Importance of Thorough Environmental Impacts Analyses ................................................................. 60 
   Ellen J. Sutherland, Georgia River Network 
 
WATER TRANSFERS AND ALLOCATION 
  Moderator:  Roger Burke, Chief, Plan Formulation Branch, Mobile District USACE 
Key Concepts for Comprehensive State Water Planning ..................................................................................................... 63 
   Terry DeMeo King, Carl Vinson Institute of Government 
Interbasin Water Transfer Policy in Georgia:  Recommendations for Change From the  
   Joint Comprehensive Water Plan Study Committee ......................................................................................................... 68 
   Margaret Myszewski, Carl Vinson Institute of Government 
Energy Impacts on Georgia's Water Resources.................................................................................................................... 73 
   Sara Barczak, Rita Kilpatrick, Southern Alliance for Clean Energy 
Managing the Interrelationships of Watersheds and Water Supplies:   
   The Zero Sum Water Allocation Model8 2002 GEFA ........................................................................................................ * 
   Joel Cowan, Andrew Chou, Robert Bocarro and David Sample, Metro North Georgia Water Planning District 
Selling the Public=s Water and Water Legislation of the 2003 Georgia General Assembly ................................................. * 
   Sally Bethea, Director, Upper Chattahoochee Riverkeeper    
 
WATER AGENCY PROGRAM  BRIEFS............................................................................................................................ * 
   Moderator:  Ed Martin, US Geological Survey 
US Environmental Protection Agency Program Summary 
    James Giattina, Director for Water Programs, US EPA Region IV 
US Army Corps of Engineers Programs - Mobile District 
    Curtis Flakes, Chief of Planning, Mobile District US Army Corps of Engineers 
US Army Corps of Engineers Programs - Savannah District 
    Roger A. Gerber, Commander, Savannah District US Army Corps of Engineers 
US Fish and Wildlife Service Programs in Georgia 
    Mitch King, Deputy Director Southeast Region, US Fish and Wildlife Service 
 
RESERVOIRS - CUMULATIVE IMPACT ASSESSMENT 
  Moderator: Mary Davis, The Nature Conservancy 
Cumulative Impact Analysis:  A Simple Model for Local Government Reservoirs and Withdrawals in Georgia ............... 77 
   Nolton G. Johnson, Georgia Environmental Protection Division 
A Watershed Approach to Minimize Cumulative Impacts to Water Resources................................................................... 83 
   David V. Schmidt, US Army Corps of Engineers - Savannah District 
The Need for Cumulative Impact Assessment for Reservoirs.............................................................................................. 87 
   Mary M. Davis, Ecologist 
North Georgia Environmental Database Compilation for Cumulative Impact Assessments of Reservoirs.......................... 91 
   Carol Bernstein, R. Steve Dial and Maggie O'Connor, US Army Corps of Engineers 



 
INFORMATION  FOR WATER MANAGEMENT 
    Moderator: Robert R. Pierce, Chief, Enterprise GIS, US Geological Survey 
Regional Reservoir & Water Supply Program Overview  ..................................................................................................... * 
   Allison Keefer, Regional Reservoir Coordinator, Georiga Dept. of Natural Resources 
Water Resources Management and Planning Tools for Georgia River Basins .................................................................... 95 
   Yusuf Mohamoud, US Environmental Protection Agency 
National Hydrography Dataset (NHD) Conversion to Arc Hydro:  Lessons Learned.......................................................... 98 
   E. Scott Bales, Eric McRae, Georgia Environmental Protection Division 
Implementing a Geodatabase for Water Distribution and Wastewater Collection Systems:  Strategies and Benefits ....... 101 
   Bruce B. Taylor, Clayton County Water Authority 

 
 

TRACK II.  METRO NORTH GEORGIA WATER  ISSUES 
 
METRO AREA WATER QUALITY 
   Moderator: Lori Visone, Georgia Institute of Technology, Water Resources Institute 
Geochemical and Solute-discharge Hysteresis Comparison of Two Atlanta Metropolitan Region Watersheds................ 104 
   Seth Rose, Dept. of Geology, Georgia State University 
Stormflow and Baseflow Concentrations and Yields of Total Nitrogen for Watersheds in  
   Gwinnett County, Georgia .............................................................................................................................................. 108 
   Mark N. Landers, Paul D. Ankcorn, US Geological Survey 
Organic Wastewater Contaminants in the Upper Chattahoochee River Basin, Georgia, 1999-2002 ................................. 110 
   Elizabeth A. Frick, Steven D. Zaugg, US Geological Survey 
New Water-quality Monitoring Efforts in Metropolitan Atlanta, Georgia ......................................................................... 117 
   John K. Joiner, US Geological Survey  
Arsenic, Selenium, and Antimony:  From Coal Fired Power Plants to the Chattahoochee River ...................................... 120 
   M. Patrick Lesley, Philip N. Froelich, Georgia Tech School of Earth and Atmospheric Sciences 
 
METRO AREA WATERSHED MANAGEMENT 
   Moderator:  Kevin Green, Metro Atlanta Chamber of Commerce    
Development of Watershed Management Strategies for the Metropolitan North Georgia Water Planning District .......... 124 
   Doug Baughman, Heather Dyke, CH2M HILL    
Source Water Protection Strategies for Metro Atlanta Watersheds ................................................................................... 125 
   Betsy Horton, Cindy Daniel, Linda Warren and Doug Baughman, CH2M HILL 
Results of the Metro Atlanta Source Assessment Project .................................................................................................. 129 
   Cindy Daniel, Atlanta Regional Commission 
Effects of Urban Development on Nutrient Loads and Streamflow, Upper Chattahoochee  
   River Basin, Georgia, 1976-2001 ................................................................................................................................... 133 
   Daniel L. Calhoun, Elizabeth A. Frick and Gary R. Buell, US Geological Survey 
Management Options for Controlling Nonpoint Source Pollution in Henry County, Georgia........................................... 138 
   Alix Rooker, Trevor Clements, TetraTech 
 
SOURCE WATER PROTECTION 
  Moderator: Jim Patterson, Columbus Water Works 
A Sustainable Water Resources Management Plan for Big Creek ..................................................................................... 142 
   Michael F. Schmidt, Richard A. Wagner and Andrew Romanek, CDM 
Watershed Protection Plan Implementation in Gwinnett County, Georgia ........................................................................ 146 
   David Chastant, Gwinnett Co. Dept. of Public Utilities 
Big Haynes Creek Riparian Buffer Study .......................................................................................................................... 150 
   Steve Cannon, Laurie Hawks and Jennifer Keyes, Rockdale County Water Resources 
Lake Lanier Regional Source Water Assessment Plan (SWAP):   
   Using Information Technologies for QA/QC and Creating Tools for Planning .............................................................. 153 
   Melanie Ruhlman, Mark Lancaster and Tiffannie Hill, The Pinnacle Consulting Group 
Protecting the Source of the Soque River .......................................................................................................................... 158 
   Tom O=Bryant and Kristin Costley, Upper Chattahoochee Riverkeeper 
 



GRIFFIN STORMWATER MANAGEMENT PROGRAM 
   Moderator:  Brant Keller, City of Griffin 
Watershed-based Stormwater Master Planning - Watershed Assessments,  
   City of Griffin Stormwater Utility Department ............................................................................................................... 160 
   Ronald Feldner, Lee Phillips, Integrated Science and Engineering 
Highway Corridor Non-point Source Pollution Mitigation Study,  
   City of Griffin Stormwater Utility Dept., Griffin, GA .................................................................................................... 164 
   Courtney Nolan, Integrated Science & Engineering 
Hydraulic & Hydrologic Floodplain Mapping, City of Griffin Stormwater Utility Department........................................ 166 
   Richard Taylor, Integrated Science and Engineering 
Fecal Coliform TMDL Implementation - A Case Study, Griffin, GA................................................................................ 169 
   Charles D. Absher, Integrated Science and Engineering 
An Innovation in Land Use and Water Resources Planning:  Chattahoochee Hill Country Alliance................................. 174 
   Tom Williams, Chattahoochee Hill Country Alliance; Ronald Feldner,  and Charles D. Absher 
 
STORMWATER MANAGEMENT 
   Moderator:  Bob Donaghue, Georgia DNR Pollution Prevention Assistance Division 
Addressing Infrastructure Decline Through Proactive Asset Management........................................................................ 176 
   Ron F. Cagle, Jordan, Jones & Goulding 
Inflow and Infiltration Reduction Program Benefits:  Cost-Effective Sewer Rehabilitation and  
   Replacement, Rockdale County - A Case Study ................................................................................................................. * 
   Scott Emmons and Ray Hodges, Rockdale County 
Evaluation of Retrofitting Existing Stormwater Detention Facilities for Water Quality.................................................... 180 
   David J. Sample, Willis L. (Chip) Hatcher, Jr., and Robert A. Bocarro,  
    MACTEC Engineering & Consulting 
Development of a Storm Water Master Plan for the Upper Yellow River and Sweetwater Creek  
   Watersheds in Gwinnett County, Georgia ....................................................................................................................... 186 
   Laurie Hawks, C. Goodwin, D. Jones, A. Lewallen, P. Wright and D. Chastant, Brown and Caldwell 
Defining a Stormwater Management Plan:  Setting the Stage for Watershed Protection ................................................... 189 
   Todd C. Rasmussen, Skelly A. Holmbeck-Pelham, Warnell School of Forest Resources 
 
DROUGHT ASSESSMENT AND MANAGEMENT 
    Session Organizer:  Aris Georgakakos, Georgia Tech Water Research Institute 
Drought Management:  The State Perspective ....................................................................................................................... * 
   Robert Kerr; Georgia DNR Pollution Prevention Assistance Division 
Historical Droughts in Georgia .......................................................................................................................................... 194 
   David Stooksbury; UGA Biological and Agricultural Engineering Dept. 
Climate Variability and Predictability.................................................................................................................................... * 
   Peter Webster, Georgia Tech 
Climate Variability and Change Assessments for the ACF and ACT River Basins ........................................................... 198 
   Aris Georgakakos, Georgia Tech, Civil Engineering 

 
APALACHICOLA-CHATTAHOOCHEE-FLINT RIVERS NEGOTIATIONS 
   Moderator: Joanne Brandt, US Army Corps of Engineers, Mobile District 
Lake Lanier National Economic Development Update.......................................................................................................... * 
   George McMahon, CDM,; William W. Wade,  Energy and Water Economics; Michael Farmer, Georgia Tech 
An Evaluation of Observed and Unimpaired Flow and Precipitation During Drought Events in the ACF Basin.............. 203 
   Steve Leitman, FSU; John Dowd, UGA;  and Skelly Holmbeck-Pelham, Upper Chattahoochee RK 
On Wings of Wax: Georgia's Flight Over the Chattahoochee............................................................................................ 207 
   George William Sherk, attorney 
Apalachicola-Chattahoochee-Flint Tri-State Water Sharing .................................................................................................. * 
   Layne Bolen, The Nature Conservancy  
 
METRO WATER SUPPLY PLANS 
   Moderator:  Patricia Stevens, Atlanta Regional Commission 
Forecasting Water Demands and Evaluating Water Conservation Alternatives for the Metropolitan  



   North Georgia Water Planning District........................................................................................................................... 211 
   Brian M. Skeens, David M. Ashley, Jordan, Jones & Goulding; Pat Stevens, Atlanta Regional Commission; 
   William O. Maddaus, Maddaus Water Management 
Water Conservation: An Appropriate Business Practice for Utilities .................................................................................... * 
   Roy Fowler,  Cobb County - Marietta Water Authority 
Alternative Water Supply Sources for the Metropolitan North Georgia Water Planning District ......................................... * 
   You Jen Tsai, David M. Ashley,, Jordan-Jones-Goulding 
Integrating Water Supply and Urban Stormwater Management......................................................................................... 214 
   David J. Sample and James P. Heaney, James P., Law Engineering 
 
PANEL:  WATER CONSERVATION 
   Moderator:  Judy Adler, Georgia Pollution Prevention Assistance Division 
   Session Organizer:  Mary Elfner, Georgia Department of Natural Resources 
Why Should I Conserve Water When Others Get to Use So Much?  A Water Conservation Panel Discussion................ 220 
   -Andy Hull, President, EnviroNet Work Consulting, representing the Green Industry 
   -Kirk Mays, Georgia Department of Corrections, representing Institutions 
   -Rob McDowell,  Ag Permitting Unit, EPD, representing Agriculture 
   -Paul Simms, Chief Envir. Engineer, Southwire Company, representing Industry 
   -Frank Stephens, Gwinnett County Public Utilities, representing Municipalities 

 
 

TRACK III.  NONPOINT SOURCES AND BUFFERS 
 

AGRICULTURAL NONPOINT SOURCES 
   Moderator: Cran Upshaw, USDA Natural Resources Conservation Service 
Impact of Poultry Litter Application on Near Surface Water Quality................................................................................ 227 
   Parshall B. Bush, David Dickens, Larry Morris, Paul F. Vendrell, Robert Boland and  
   Brad Mitchell, UGA Cooperative Extension Service 
Use of Composted Waste Materials in Erosion Control .................................................................................................... 231 
   L. Mark Risse, L.B. Faucette, UGA Cooperative Extension Service 
Soil Quality on Georgia's Farms:  Implications for Water Quality .................................................................................... 237 
   James E. Dean, Julia W. Gaskin and Rebecca E. Byrd, USDA Natural Resources Conservation Service 
Water Quality and Fecal Coliform Monitoring on Big Cedar Creek, a 303d Listed Stream.............................................. 241 
   Keith Fielder, Paul Vendrell, Parshall B. Bush, Rick Smith, David Lowe and Frank Sears,  
   Cooperative Extension Service, UGA 
 
AGRICULTURAL NONPOINT MANAGEMENT 
   Moderator: Ted Mikalsen, Georgia Environmental Protection Division 
Nutrient Management Planning in Georgia: An Overview of Regulations, Education and  
   Technical Assistance....................................................................................................................................................... 245 
   Thomas M. Bass, L.M. Risse and J.W. Worley, UGA Cooperative Extension Service 
Increasing Regulatory Controls Over Animal Feeding Operations to Enhance Environmental Quality ............................ 250 
   Terence Centner, Jeffrey D. Mullen, UGA Dept. of Agricultural and Applied Economics 
Implications of Proposed EPA Effluent Guidelines for Georgia Aquatic Animal Production Facilities ........................... 254 
   Edward J. Hendrickx Jr., Georgia Department of Natural Resources 
Watershed Assessment Through Ecological Research/Farmers Active in Research.......................................................... 258 
   Dorcas H. Franklin, M.L. Cabrera, J.L. Steiner, L.A. Risse, L.M. Risse and H.E. Hibbs, USDA-ARS 
Seeing is Believing:  Hands-on Tools for Education on Non-point Source Pollution........................................................ 264 
   Julia W. Gaskin, Gary L. Hawkins, Tina W. Pagan and L. Mark Risse, UGA Dept. of  
   Biological and Agricultural Engineering 
 
T.M.D.L.  POLLUTION LIMITS 
    Moderator: Carol Baschon and Curry Jones, U.S. Environmental Protection Agency, Region IV 
Update for the Georgia Total Maximum Daily Load (TMDL) Program ............................................................................... * 
    Carol Baschon, Esq., U.S. Environmental Protection Agency  
The Economics of Flow Enhancement vs. Sediment Controls in Meeting TMDLs:  A Case Study of Spring Creek ........ 268 



   Leslie Marbury, Andrew G. Keeler, UGA Dept. of Agricultural and Applied Economics 
A Modular Modeling System for Hydrodynamic and Solute Transport Modeling ............................................................ 272 
   Yi Zhang, Georgia Environmental Protection Division 
Watershed Model Sensitivity to Bacteria Parameters ........................................................................................................ 277 
   David E. Radcliffe, Monte Matthews and Miguel L. Cabrera, UGA Dept. of Crop and Soil Sciences 
Host Range Considerations for E. Coli Tracking............................................................................................................... 837 
   Peter Hartel, Crop and Soil Science, UGA 
 
WATERSHED ASSESSMENT AND WASTEWATER 
   Moderator:  Matt Smith, Biol. and Agric. Engineering, University of Georgia 
DOD P2 Watershed Advisory Board:  Project Overview ................................................................................................... 281 
   Catherine A. Fox, US EPA; Jimmy Bramblett and Susan Varlamoff, UGA 
Gaps in Watershed Assessments in Georgia:  Observations and Suggested Changes ........................................................ 284 
   Hillary M. Smith, David K. Gattie, Matt C. Smith, J. Victoria Collins and F. Wes Byne,  
   Dept. of Biological and Agricultural Engineering 
A Design Approach for Constructed Wetlands for Storm Water and Point-source Wastewater Treatment ...................... 288 
   George M. Huddleston III, John H. Rodgers, Jr., ENTRIX Inc. 
Cost-effective Upgrading of a Small POTW with Constructed Wetlands Using a Cooperative  
   Funding and Construction Approach .............................................................................................................................. 292 
   F. Douglas Mooney, John H. Rodgers, Jr. and Robert J. Peterson, Weston Solutions Inc. 
 
LAND USE EFFECTS ON STREAM HABITAT 
   Moderator: Ted Mikalsen, Georgia Environmental Protection Division 
Effects of Land Use on Streamflow Yields of Selected Constituents for Watersheds in Gwinnett County, GA................ 295 
   Mark N. Landers, Paul D. Ankcorn, US Geological Survey 
Geographic Information Systems in Support of Index of Biotic Integrity Monitoring in Georgia Streams ....................... 297 
   Thomas L. Litts Jr., Department of Natural Resources 
Using a Geographic Information System to Rank Urban Intensity of Small Watersheds for the Chattahoochee, 
    Flint, Ocmulgee, and Oconee River Basins in the Piedmont Ecoregion of Georgia and Alabama ................................ 301 
   Evelyn H. Hopkins, US Geological Survey 
Effects of Urbanization on Stream Ecosystems in the Piedmont Ecoregion of Georgia and  
   Alabama - A Study Design.............................................................................................................................................. 304 
   M. Brian Gregory, Wade L. Bryant, US Geological Survey 
 
SEDIMENT MANAGEMENT 
   Moderator:  Terry Sturm, Georgia Institute of Technology 
Field Monitoring of Bridge Scour at Four Bridge Sites in Georgia ................................................................................... 309 
   Anthony J. Gotvald, US Geological Survey 
Innovative Uses of Engineered Soils and Functional Landscapes in Stormwater Management  
   and Land Planning .......................................................................................................................................................... 312 
   Wayne E. King Sr., ERTH Products 
Clarifying Turbidity - The Potential and Limitations of Turbidity as a Surrogate for Water-quality Monitoring.............. 317 
   Paul D. Ankcorn, US Geological Survey 
Effects of Excessive Sedimentation on the Growth and Stress Response of Whitetail Shiner  
   (Cyprinella galactura) Juveniles..................................................................................................................................... 321 
   Andrew B. Sutherland, Institute of Ecology, University of Georgia 
Political, Economic and Engineering Challenges for Reducing Sediment Loads in Streams  
   in the Georgia Piedmont ................................................................................................................................................. 325 
   Philip D. Freshley, LandTec SE Inc. 
 
RIPARIAN BUFFERS AND FORESTRY 
   Moderator: Seth Wenger, Institute of Ecology, University of Georgia   
Patterns of Land Use Change in Upland and Riparian Areas in the Etowah River Basin .................................................. 331 
   Allison H. Roy, Mary C. Freeman, Judy L. Meyer and David S. Leigh,  UGA Institute of Ecology 
Retention of Phosphorus From Simulated Run-off Within Forested Streamside Management  
   Zones (SMZs) of the Piedmont ....................................................................................................................................... 335 



   W.J. White, A. Pinho, L.A. Morris and C.R. Jackson,  UGA School of Forest Resources 
Characterization of Hydrologic and Sediment Transport Behavior of Forested Headwater 
    Streams in Southwest Georgia ....................................................................................................................................... 338 
   Will B. Summer, C. Rhett Jackson, D. Jones and M. Miwa,  UGA School of Forest Resources 
Georgia's Silvicultural Best Management Practices:  2002 Compliance Survey Report .................................................... 342 
   Frank Green, Georgia Forestry Commission 
 
RIPARIAN BUFFER MANAGEMENT 
   Moderator:  Sue Tilden, Georgia Department of Community Affairs 
Examining the Effects of the Metropolitan River Protection Act on Land Cover Trends Along  
   the Chattahoochee River ................................................................................................................................................. 346 
   Karen G. Mumford, Elizabeth A. Kramer and James E. Kundell, UGA Institute of Government 
Applying New Regulatory Criteria to Protect Riparian Buffer Zones................................................................................ 350 
   Alice J.M. Champagne, Darcie Boden, Upper Chattahoochee Riverkeeper 
Stream Macroinvertebrates and Amphibians as Indicators of Ecosystem Stress:   
   A Case Study from the Coastal Plain, GA....................................................................................................................... 354 
   Tara K. Muenz, Stephen W. Golladay, George Vellidis and Lora L. Smith,  
   J.W. Jones Ecological Research Center 
The WaterFirst Community Program:  Committed to Caring for Our Water Resources.................................................... 358 
   Leigh Askew, Georgia Dept. of Community Affairs 
 
GREENSPACE AS 404B MITIGATION 
   Moderator:  Keith Parsons, Georgia Environmental Protection Division 
Georgia Community Greenspace Program:  Description and Use for Water Protection.................................................... 361 
   Harvey G. Young, Georgia Dept. of Natural Resources 
Benefits of Long Term Planning for Integration of Clean Water Act Section 404 Permit Mitigation  
   and the Georgia Greenspace Program............................................................................................................................. 364 
   Rebecca Rowden, Ssavannah District, US Army Corps of Engineer 
Greenspace and Wetlands Mitigation:  A Recipe for Synergistic Success......................................................................... 367 
   Hans Neuhauser, Georgia Land Trust Service Center 
Role of Local Ordinances ...................................................................................................................................................... * 
   Laurie Fowler, UGA Institute of Ecology 
 
 

TRACK IV.  RESTORATION AND SAVANNAH RIVER 
 
ENDANGERED FISH 
   Moderator: Brett Albanese, Georgia DNR - Fish and Wildlife Division 
Distribution of Endemic and Imperiled Fauna of the Tallapoosa River System of Georgia .............................................. 369 
   Jesslyn C. Storey, Carrie A. Straight, Byron J. Freeman, James Peterson, Elise R. Irwin and  
   Mary C. Freeman, UGA Institute of Ecology 
Status of Robust Redhorse (Moxostoma robustum):  Reintroduction Efforts and Preliminary  
   Results of Sonic-tracking in the Ocmulgee River ........................................................................................................... 373 
   Carrie A. Straight, Byron J. Freeman, UGA nstitute of Ecology 
Relating Species Richness, Upland Coldwater Fish Species, and Temperature in North Georgia's Trout Streams ........... 377 
   Krista Jones, Geoffrey Poole and Judy Meyer, UGA Institute of Ecology 
Distribution and Abundance of Three Endemic Fishes in Shoals of the Upper Flint River System................................... 381 
   Paula A. Marcinek, Mary C. Freeman and Byron J. Freeman, Institute of Ecology 
 
STREAM IMPROVEMENT 
   Moderator:   Ellen Sutherland, Georgia Rivers Network 
Public Participation in the Development and Implementation of the Etowah Habitat Conservation Plan ......................... 385 
   Libby Ormes, Erin Dreelin, Laurie Fowler and Elizabeth Pate, UGA Institute of Ecology 
Etowah Habitat Conservation Plan ........................................................................................................................................ * 
   Byron Freeman, Laurie Fowler, and Seth Wenger, UGA Institute of Ecology 
Oconee Rivers Stream Improvement Project:  Developing Successful Partnerships ......................................................... 388 



   Melanie Ruhlman, Roy McHaney, John Ward, Dana Poole, The Pinnacle Consulting Group, 
   Upper Oconee River Network, Athens-Clarke County 
Water-quality and Ecological Assessment of Rottenwood and Sope Creeks, Marietta, Georgia, 2002............................. 390 
   Deirdre D. Black, W. Brian Hughes and M. Brian Gregory, US Geological Survey 
The Use of In-house Resources by a Municipality to Conduct a Watershed Assessment .................................................. 394 
   Steve Shelton, Robert L. Bourne, Cobb County Water System 
 
STREAM RESTORATION  
   Moderator:  Elizabeth  Sudduth, UGA Institute of Ecology 
Tanyard Branch:  Demonstrating an Interdisciplinary Approach to the Design Phase of an  
   Urban Stream Restoration ............................................................................................................................................... 398 
   Susan Herbert, Laura England, Jessica Buesching, John Crowley, Judy Meyer and the  
   Summer 2002 Design Studio, UGA Institute of Ecology 
The Georgia Ecoregions Project:  Determining Reference Conditions for Wadeable Streams.............................................. * 
   James A. Gore, Columbus State University 
Assessment of Stream Restoration in Kentucky................................................................................................................. 403 
   Jeffrey Jack, Arthur Parola, William Vesly and Stacy Pritchard, University of Louisville 
Stream Restoration Case Studies in North Carolina........................................................................................................... 406 
   Gregory D. Jennings, Water Resources Research Institute, North Carolina State University 
Placing Stream Restoration in Georgia in a National Perspective ..................................................................................... 410 
   Elizabeth B. Sudduth, Judy L. Meyer, Margaret A. Palmer, J. David Allan, Emily S. Bernhardt  
   and the National Riverine Restoration Science Synthesis Working Group, UGA Institute of Ecology 
 
ECOSYSTEM RESTORATION 
   Moderator:  Sandra Tucker, U.S. Fish and Wildlife Service 
Collecting Valuable Data for Useful Stream Assessment and Restoration Design Projects .............................................. 414 
   E. Aylin Lewallen, E. Dale Jones, Andrew Bearden and Erik Dilts, ENTRIX, Inc. 
Clayton County Water Authority's Stream Improvement Project ...................................................................................... 418 
   Kim Zimmerman, Mike Thomas, Phil Sacco and Emily Holzclaw, Clayton County Water Authority 
USACE Section 206 Ecosystem Restoration Program and Development of Restoration Alternatives  
   to Support Projects in Cobb County, Georgia................................................................................................................. 422 
   Steven Hrabovsky, R. Harvey, C. Jernigan, I. Bergerson, G. Coffee, D. Jones, P. Leonard,  
   E. Dilts, A. Bearden, B. Freeman, D. Dilks and T. Naperala, US Army Corps of Engineers 
Integrating Design Criteria for Management of Urban Ecosystems ................................................................................... 425 
   David K. Gattie, Earnest W. Tollner and J. Victoria Collins, UGA Dept. of Biological and Ag. Engineering 
Modeling Changes in the Spatial Distribution of Soil Saturation in Urbanizing Watersheds ............................................ 429 
   Craig N. Goodwin, Brown and Caldwell 
 
AQUATIC ECOLOGY 
   Moderator:  Alan Covich, UGA Institute of Ecology 
Beyond the Indices:  Relations of Habitat and Fish Characteristics in the Georgia Piedmont ........................................... 434 
   Brenda Rashleigh, Jonathan G. Kennen, US EPA 
Bioassessment Metrics and Deposited Sediments in Tributaries of the Chattooga River Watershed ................................ 438 
   Erica Chiao, J. Bruce Wallace, UGA Dept. of Entomology 
Determining Impacts to Aquatic Biota From Reservoir Releases ...................................................................................... 442 
   Colleen Cunningham, E. Aylin Lewallen and James F. Renner, Golder Associates Inc. 
Potential Improvements in the Water Quality of the Savannah River Downstream of the  
   J. Strom Thurmond Dam................................................................................................................................................. 446 
   Daniel L. Parrott, Savannah District, US Army Corps of Engineers 
 
SAVANNAH RIVER BASIN COMPREHENSIVE STUDY ............................................................................................... * 
   Moderator:  Leroy Crosby, USACE Savannah District 
- Study Overview -  Leroy G. Crosby, Plan Formulation Team Leader, Planning Division,  
       U.S. Army Corps of Engineers, Savannah District 
- State Perspective - Georgia - Nolton Johnson, Chief, Water Resource Management  
       Branch, Environmental Protection Division, Georgia Department of Natural Resources 
- State Perspective - South Carolina - Bud Badr, Chief Hydrologist, Land, Water, and  



       Conservation Division, South Carolina Department of Natural Resources 
- Update EPA Savannah River Watershed Project - Ms. Marjan Peltier, Action Officer,  
       Water and Wetlands Branch, Region 4, Environmental Protection Agency. 
- Reservoir Allocation Model - Stan Simpson, Water Control Manager, Engineering  
       Division, U.S. Army Corps of Engineers, Savannah District 
- Stakeholder Analysis - R. Marty Ray, Senior Project Manager, Zapata Engineering 
- Questions and Answers - All 
 
SAVANNAH RIVER ECOSYSTEM FLOWS  
   Session Organizer:  Judy Meyer, Institute of Ecology, University of Georgia 
   Moderator:  Kim Lutz, The Nature Conservancy 
Application of New Approaches to Instream Flow:  Use of Two-dimensional Modeling and  
   Habitat-use Guilds in a Southeastern Stream .................................................................................................................. 450 
   Erik W. Dilts, Paul Leonard, E. Dale Jones and Jennifer Ludlow, ENTRIX, Inc. 
Balanced Instream Flow Management in a Multi-Use Environment:  The Augusta Canal Hydropower Project............... 454 
   Douglas M. Mooneyhan, Paul M. Leonard, ENTRIX, Inc. 
Specifying Water Flow Requirements to Support River Health......................................................................................... 457 
   Brian D. Richter, Judy L. Meyer, Kim Lutz and Andrew Warner, The Nature Conservancy 
Hydrologic Modifications to the Lower Savannah River ................................................................................................... 460 
   V. Cody Hale, C. Rhett Jackson, School of Forest Resources, University of Georgia 
Effects of Altered Flow Regimes on Floodplain Forest Processes in the Savannah River Basin....................................... 464 
   Monica M. Palta, Elizabeth A. Richardson and Rebecca R. Sharitz, UGA nstitute of Ecology 
Considerations for Flow Alternatives That Sustain Savannah River Fish Populations ...................................................... 468 
   William W. Duncan, Mary C. Freeman, Cecil A. Jennings and J. Tavis McLean, UGA Institute of Ecology 
Proposed Ecosystem Flow Recommendation for the Savannah River Below Thurman Dam................................................ * 
   Judy Meyer, UGA Institute of Ecology 
Panel Discussion for Savannah River Ecosystem Flows ........................................................................................................ * 
   Moderated by Kim Lutz, The Nature Conservancy 
 
SAVANNAH HARBOR AND COAST 
    Moderator:  Leroy Crosby, Savannah District, US Army Corps of Engineers 
Calibration of a 3-D Hydrodynamic and Salinity Model of the Savannah River Estuary .................................................. 472 
   Matt Goodrich, Daniel L. Mendelsohn, Applied Technology and Management  
Monitoring Suspended Sediment Plumes to Evaluate the Effects of Agitation  
   Dredging in Savannah Harbor......................................................................................................................................... 476 
   Robert M. Semmes, Christopher Ahern, H. James Craven, Bridget M. Callahan and  
   Matt Goodrich, Applied Technology and Management Inc. 
Evaluating Beach and Nearshore Sediment Transport Impacts From the Proposed Deepening  
   of the Savannah Harbor................................................................................................................................................... 481 
   Matt Goodrich, Francis Way and Haiqing Liu, Applied Technology and Management 
Beach Nourishment:  The Magic Bullet for Georgia's Shore? ........................................................................................... 485 
   Michelle Schmitt, Andrew C. Haines, Center for Sustainable Coast  (poster) 
 

End of Volume I 
 
 

 
TRACK V.  MONITORING AND FLINT RIVER 

 
FLOODS AND STORMS 
   Moderator:  Reggina Garza, NWS Southeast River Forecasting Center 
Tide Predictions for the Waccamaw River Including the Atlantic Intracoastal Waterway ................................................ 489 
   Ryan Murray, Scott C. Hagen, Univ. of Central Florida, Civil and Environmental Engineering 
Implementation of a River-level Forecast Site in the Suwannee River Basin, Florida....................................................... 493 
   Reggina Garza, Tom Mirti, NWS Southeast River Forecast Center 
A Comparison of Precipitation Estimation Techniques Over Lake Okeechobee, Florida ................................................. 498 



   Jamie L. Dyer, Reggina Garza, NWS Southeast River Forecast Center 
The Effects of Rainfall Network Density on River Forecasts - A Case Study in the St. Johns Basin ................................ 503 
   Gregory Quina, Henry Fuelberg, Bryan Mroczka, Reggina Garza, Judi Bradberry and  
   Joel Lanier, Dept. of Meteorology, Florida State University 
 
FLOODS AND DROUGHTS 
   Moderator:  David Stooksbury, Biol. and Agric. Engineering, University of Georgia 
Flood-tracking Chart, Flint River Basin, Georgia .............................................................................................................. 507 
   Brian L. Cochran, Brian E. McCallum, Timothy C. Stamey and Caryl J. Wipperfurth, US Geological Survey 
Floodplain Mapping in Georgia Using Digital Orthophoto Quarter Quadrangle Base Maps ............................................ 509 
   J.W. Musser, T.R. Dyar and S.J. Alhadeff, US Geological Survey 
Topographic Map Viewer for Georgia............................................................................................................................... 511 
   S.J. Alhadeff, D.V. Alhadeff, T.R. Dyar and J.W. Musser, US Geological Survey/Georgia Tech  
   Center for Spatial Analysis Technologies 
Flood Forecast Operations at the National Weather Service Forecast Office .................................................................... 514 
   James Noel, Jeffrey C. Dobur, National Oceanic and Atmospheric Administration 
Incorporation of Radar Precipitation Estimates in a Drought Index Applicable to Wildland Fire..................................... 516 
   Scott L. Goodrick, Southern Research Station, US Forest Service 
 
STREAM MONITORING 
  Moderator:  Harold Harbert, Adopt-A-Stream Program, Georgia EPD   
National Water-quality Assessment in Georgia - 2001-2011 ............................................................................................. 519 
   W. Brian Hughes, Marian P. Berndt, US Geological Survey 
Fish Consumption Patterns Along the Upper Chattahoochee River................................................................................... 524 
   Gretchen Loeffler, J.L. Meyer, H. Trammell and S. Holmbeck-Pelham, UGA Institute of Ecology 
The Importance of Zn for Assessing the Impact of Heavy Metals in Urban Streams ........................................................ 527 
   David B. Wenner, William P. Miller, UGA Dept. of Geology (poster) 
The Importance of Specific Conductivity for Assessing Environmentally Impacted Streams ........................................... 531 
   David B. Wenner, Melanie Ruhlman and Sue Eggert, UGA Dept. of Geology 
Quality-assurance and Quality-control Procedures for an Urban Water-quality Monitoring Program,  
   Gwinnett County, Georgia .............................................................................................................................................. 534 
   Andrew E. Knaak, Paul D. Ankcorn, US Geological Survey 
 
LAKE WATER QUALITY 
    Moderator:  Marty Williams, Georgia Lake Society 
After the Flood:  A Follow Up on the Trophic State of Lake Blackshear, Georgia ........................................................... 538 
   H.E. Cofer, M.E. Lebo, W.L. Tietjen and P.Y. Williams, Georgia Southwestern State University 
The Role of Transported Sediment in the Cycling of Phosphate in Georgia Piedmont Impoundments ............................. 542 
   Amanda Parker, Todd Rasmussen, M. Bruce Beck, UGA School of Forest Resources 
Iron Reduction and Phosphorus Release From Lake Sediments and BT Horizon Soil:   
   Incubation Studies to Explore Phosphorus Cycling ........................................................................................................ 546 
   Amanda K. Parker, M.B. Beck, School of Forest Resources, University of Georgia 
Modeling and Detection of Structural Change in the Dynamics of DO in a Southeastern  
   Piedmont Impoundment .................................................................................................................................................. 550 
   Zhulu Lin, M.B. Beck, School of Forest Resources, University of Georgia 
 
AGRICULTURAL WATER USE 
   Moderator:   Nancy Norton, Flint River Water Planning and Policy Center 
Agricultural Water Use Associated with Animal Production Systems in Georgia ............................................................. 554 
   G.L. Newton, M.D.McCranie, V.J. Boken, D.L. Thomas and G. Hoogenboom, UGA 
Estimating Statewide Irrigation Requirements Using a Crop Simulation Model ............................................................... 558 
   Larry C. Guerra, Gerrit Hoogenboom, Vijendra K. Boken, Daniel L. Thomas, James E. Hook and  
   Kerry A. Harrison, UGA Dept. of Biological and Agricultural Engineering 
Water Use Estimation for Some Major Crops in Georgia Using Geospatial Modeling ..................................................... 562 
   Vijendra K. Boken, Gerrit Hoogenboom, Larry C. Guerra, James E. Hook, Daniel L. Thomas and  
   Kerry A. Harrison, UGA Dept. of Biological and Agricultural Engineering 



Agricultural Water Use in Georgia:  Results from the Ag. Water Pumping Program ........................................................ 566 
   Daniel L. Thomas, K.A. Harrison, J.E. Hook, G. Hoogenboom, R.W. McClendon and  
   L.R. Wheeler, UGA Dept. of Biological and Agricultural Engineering 
 
MANAGING IRRIGATION WATER USE 
   Moderator:  Bill White, Georgia State Soil and Water Conservation Commission   
Development of a Variable-rate Pivot Irrigation Control System ...................................................................................... 571 
   Calvin Perry, Stuart Pocknee, UGA Dept. of Biological and Agricultural Engineering, NESPAL 
Flint River Water Conservation Program:  Center-pivot Irrigation Improvement ............................................................. 576 
   Anne Marie Rider, Georgia Soil and Water Conservation Commission 
The Response of Agricultural Water Use to Changes in Pumping Costs ........................................................................... 580 
   Yassert Gonzalez-Alvarez, Andrew G. Keeler and Jeffrey Mullen, University of Georgia 
Recommendations for Metering Agricultural Water Withdrawals in Georgia ................................................................... 583 
   Daniel L. Thomas, K.A. Harrison, V.J. Norton, N.A. Norton, J.E. Hook, D.A. Eigenberg and  
   L.R. Wheeler, UGA Dept. of Biological and Agricultural Engineering 
Agricultural Water Withdrawal Permits:  A GIS-based Permit Management System and  
   Permit Mapping in Dougherty Plain ............................................................................................................................... 587 
   James E. Hook, Elizabeth R. Blood, Robin McDowell, Danna Betts and Derek Fussell,  
   NESPAL, UGA Dept. of Crop and Soil Sciences 
 
LAKE SEMINOLE LEAKAGE 
  Moderator:  David W. Hicks, J.W. Jones Ecological Research Center   
Comparison of Methods Used to Estimate Lake Evaporation For a Water Budget of Lake Seminole,  
   Southwestern Georgia and Northwestern Florida ........................................................................................................... 591 
   Melinda S. Mosner, Brent T. Aulenbach, US Geological Survey 
Assessment of Karst Features Underlying Lake Seminole, Southwestern Georgia and Northwestern Florida,  
   Using Orthorectified Photographs of Preimpoundment Conditions and Hydrographic Maps ........................................ 595 
   Lynn J. Torak, US Geological Survey 
Simulated Effects of Impoundment of Lake Seminole on Surface- and Ground-water Flow in 
    Southwestern Georgia and Adjacent Parts of Alabama and Florida .............................................................................. 600 
   L. Elliott Jones, Lynn J. Torak, US Geological Survey 
Physical and Hydrochemical Evidence for Lake Leakage in Lake Seminole, Georgia ...................................................... 605 
   Dianna M. Crilley, Lynn J. Torak, US Geological Survey 
 
FLINT RIVER ECOSYSTEM 
  Moderator:  David W. Hicks, J.W. Jones Ecological Research Center 
Hydrologic Controls on Water Chemistry and Microbial Activity in a Small Coastal Plain Stream ................................. 610 
   Kit Wheeler, Stephen P. Opsahl, J.W. Jones Ecological Research Center 
Effects of the Upper Floridan Aquifer on Water Chemistry and Oxygen Metabolism in  
   the Lower Flint River During Drought............................................................................................................................ 614 
   Stephen P. Opsahl, Kit Wheeler, Robert A. Lane and Joanna C. Jenkins,  
   J.W. Jones Ecological Research Center 
Physical and Chemical Characteristics of Streams in the Lower Flint River Basin ........................................................... 619 
   Guoyuan Li, C. Rhett Jackson, School of Forest Resource, University of Georgia 
Water Quality Studies of Beaver Creek and Turkey Creek................................................................................................ 626 
   Elizabeth D. Elder, Chelsea K. Carter and Theresa E. Wieszalski, Biology Dept., Georgia SW State Univ. 
 
FLINT RIVER ISSUES 
   Moderator: Theresa Thom, U.S. Fish and Wildlife Service 
Hydraulic Characterization of the Upper Floridan Aquifer in the Chickasawhatchee Swamp, SW Georgia ..................... 630 
   David W. Hicks, Brian Clayton, J.W. Jones Ecological Research Center 
The Effects of the 2000 Drought on Freshwater Mussels in the Lower Flint River Basin ................................................. 635 
   Stephen W. Golladay, Paula Gagnon, Margaret Kearns, Juliann Battle and David W. Hicks,  
    J.W. Jones Ecological Research Center 
Flint River Basin Water Policy and Management:  Achieving Sustainability Through Regional Flexibility..................... 640 
   Elizabeth R. Blood, Marjorie  M. Holland and James E. Hook, J.W. Jones Ecological Research Center 
Reaching Accord on Meeting Water Supply Needs:  Citizen and Decision Maker Perspectives ...................................... 645 



   Aaron S. Routhe, Emily N. Heinrich and David L. Feldman, Southeast Water Policy Initiative,  
   Univ. of Tennessee 

 
 

   TRACK VI.   GROUNDWATER, COAST AND ALTAMAHA RIVER 
 
COASTAL AQUIFER SALT INTRUSION 
  Moderator: Bill Frechette, Georgia Environmental Protection Division 
Optimization of Well Locations and Pumping Rates in Coastal Aquifers.......................................................................... 648 
   Chan-Hee Park, Mustafa M. Aral, Georgia Tech School of Civil and Environmental Engineering 
Parallel Development of MODFLOW and SUTRA Models in Coastal Georgia, South Carolina, and Florida:   
   An Approach to Study Regional Ground-water Flow and Local Saltwater Intrusion .................................................... 652 
   Dorothy F. Payne, Alden M. Provost and Clifford I. Voss, US Geological Survey 
Model Framework and Preliminary Results of the Regional MODFLOW Ground-water Flow Model of 
   Coastal Georgia, South Carolina, and Florida................................................................................................................. 654 
   Malek Abu Rumman, Dorothy F. Payne, US Geological Survey 
Stream-aquifer Relations in the Coastal Area of Georgia and Adjacent Parts of Florida and South Carolina ................... 656 
   Sherlyn Priest, John S. Clarke, US Geological Survey 
 
COASTAL WATER SUPPLY 
   Moderator: Dorothy Payne, U.S. Geological Survey 
Ground-water Levels in Georgia, 2001 .............................................................................................................................. 660 
   David C. Leeth, John S. Clarke, US Geological Survey 
The Surficial and Brunswick Aquifer Systems - Alternative Ground-water Resources for Coastal Georgia ..................... 664 
   John S. Clarke, US Geological Survey 
The Results of the Aquifer Interconnection and Leakage Analysis at Ebenezer Bend as Part of the  
   Engineering Assessment of the Brunswick Aquifer System in Coastal Georgia ............................................................. 668 
   Christopher D. Hemingway, Jonathan S. Radtke, Golder Associates Inc. 
Water Supply Alternatives in the North Carolina Central Coastal Plain Capacity Use Area ............................................. 672 
   Brent Waters, Jean Crews-Klein and James Renner, Golder Associates Inc. 
Desalination as a Water Source for Municipal and Industrial Water Users:  The Future is Now ...................................... 676 
   Nancy A. Norton, Abdul-Akeem Sadiq and Virgil J. Norton, Flint River Water Planning and Policy Center 
 
COASTAL WATER CONSERVATION 
   Moderator:  Mary A. Elfner, Georgia Department of Natural Resources 
Landscape Irrigation Auditing:  A Mobile Laboratory Approach for Small Communities ................................................ 680 
   Kerry A. Harrison, D.L. Thomas and R. Reed, University of Georgia, Biological and  
   Agricultural Engineering 
Savannah Water Efficiency Project:  A Plumbing Retrofit Case Study ............................................................................. 685 
   Deatre N. Denion, City of Savannah Water and Sewer Bureau 
Water Conservation in Coastal Georgia:  A Success Story ................................................................................................ 688 
   Courtney Power, Chatham Co./Metro Savannah Planning Commission 
Conservation as a Critically Needed Water Supply Source ............................................................................................... 692 
   David Kyler, Center for a Sustainable Coast 
GROUNDWATER SUPPLY IN PIEDMONT 
   Moderator:  Ram Arora, HydroVision Inc. 
Influence of Foliation Fracture Systems on Water Availability in the Lawrenceville, Georgia, Area ............................... 696 
   Lester J. Williams, US Geological Survey 
Structural and Lithologic Controls on Ground-water Availability in a Granite and Biotite Gneiss in  
   the Conyers, Georgia, Area ............................................................................................................................................. 700 
   Donna D. Khallouf, Lester J. Williams, US Geological Survey 
Characterization of a Crystalline-Bedrock Aquifer Using Borehole Geophysics, Marietta,  
   Cobb County, Georgia  (manuscript only) ...................................................................................................................... 704 
   Adrian D. Addison, US Geological Survey 
Naturally Occurring Radionuclides in Georgia Water Supplies:  Implications for Community Water Systems................ 708 
   Phillip N. Albertson, US Geological Survey  



 
ALTAMAHA RIVER AND ESTUARY 
   Session Organizer:  Merryl Alber, UGA School of Marine Science 
An Overview of the Altamaha River Watershed .................................................................................................................... * 
   Mary Davis, Ecologist 
Preliminary Analysis of Biotic Indices and Land Cover Within Streams of the Georgia Piedmont .................................. 713 
   Gwendolyn D. Carroll, C. Rhett Jackson, Warnell School of Forest Resources 
A Study of Invertebrates Along a Gradient of Floodplains in the Altamaha River Watershed .......................................... 718 
   Elizabeth G. Reese, D.P. Batzer, UGA Dept. of Entomology 
Hydrologic Modeling of the Lower Altamaha River Basin................................................................................................ 722 
   Orhan Gunduz, Mustafa M. Aral, School of Civil and Environmental Engineering, Georgia Tech 
Nutrients and Dissolved Organic Matter in the Altamaha River and Loading to the Coastal Zone ................................... 726 
   Nathaniel B. Weston, James Hollibaugh, Jack Sandow and Samantha Joye, UGA Marine Sciences 
Simulating Material Movement Through the Lower Altamaha River Estuary Using a 1-D Box Model............................ 730 
   Joan E. Sheldon, Merryl Alber, Department of Marine Sciences, University of Georgia 
Some Physical Factors That May Affect Turbulent Mixing in Altamaha Sound, Georgia ................................................ 735 
   Daniela Di Iorio, Ki Ryong Kang, Dept. of Marine Sciences, University of Georgia 
Spartina Species Zonation Along the Altmaha River Estuary ........................................................................................... 739 
   Susan White, Merryl Alber, Department of Marine Sciences, University of Georgia 
 
COASTAL WATER ISSUES 
   Moderator: Dorinda Dallmeyer, Dean Rusk Center, University of Georgia   
Policy Implications of Georgia's Coastal Marsh Hammock Biological Surveys................................................................ 743 
   Laura P. Jones, Maria S. Calvi, Southern Environmental Law Center 
The National NEMO Network - Linking Land Use to Water Quality Along Coastal Georgia Watersheds....................... 747 
   Lee Sutton, Marine Extension Service, University of Georgia 
Cultural Models of Water Issues on the Georgia Coast ..................................................................................................... 751 
   Ben G. Blount, Lisa Gezon, UGA Dept. of Anthrolopogy 
Georgia Coastal Research Council:  A Forum for Scientists and Managers ...................................................................... 755 
   Merryl Alber, Janice E. Flory, UGA  Marine Sciences 
 
GROUNDWATER AT  SAVANNAH RIVER SITE (SRS) 
   Moderator:  Debbie Warner, U.S. Geological Survey 
Resolution of Differences in Concentration of Naturally Occurring Tritium in Groundwater Tracer Studies ................... 759 
   Michael P. Neary, Center for Applied Isotope Studies, University of Georgia 
Application of Stable and Radiogenic Isotopic Techniques to Problems of Surface and  
   Groundwater Interactions................................................................................................................................................ 764 
   Alan L. Mayo, Steve Nelson, John Noakes, David Tingey and Randy Culp, UGA Dept. of Geology 
Precipitation, Ground-water Use, and Ground-water Levels in the Vicinity of the Savannah 
   River Site, Georgia and South Carolina, 1992-2002....................................................................................................... 768 
   Gregory S. Cherry, US Geological Survey 
Low-level Tritium Measurements in Groundwater Near the Savannah River Site............................................................. 774 
   Ramon Garcia, Robert Rosson, Bernd Kahn and Earl Shapiro, Georgia Institute of Technology 
 
GROUNDWATER CONTAMINATION 
   Moderator: Steve Craigg, U.S. Geological Survey   
Laboratory Study on the Transformation of Organic Contaminants Under Thermal Source Zone  
   Removal Conditions........................................................................................................................................................ 779 
   Jed Costanza, Kurt D. Pennell and James A. Mulholland, Georgia Institute of Technology 
Effects of Fenton's Reagent and Potassium Permanganate Applications on Indigenous  
   Subsurface Microbiota:  A Literature Review................................................................................................................. 783 
   Jonathan P. Waddell, Gregory C. Mayer, US Geological Survey 
Slug-test Results from a Well Completed in Fractured Crystalline Rock, U.S. Air Force Plant 6, Marietta, Georgia....... 787 
   Gerard J. Gonthier, Gregory C. Mayer, US Geological Survey 
 
 



                                                    POSTER SESSION 
 
Water Use in Georgia, 2000; And Trends, 1950-2000 ...................................................................................................... 791 
   Julia L. Fanning, US Geological Survey 
Topographic Map Viewer for Georgia............................................................................................................................... 551 
   Jack Alhadeff, D.V.Alhadeff, T.R. Dyar and J.W. Musser, US Geological Survey/ Georgia Tech 
The Effect of Size on Susceptibility Determination in Source Water Protection Programs at Varying 
   Watershed Scales ................................................................................................................................................................ * 
   Margaret Tanner, David Sample, Ron Papaleoni, Paul Rose, MACTEC 
Meeting Water Supply Needs While Protecting the Economic and Ecological Integrity of  
   Georgia's Water Resources ............................................................................................................................................... 38 
   Michelle Schmitt, Alice Miller Keyes, Jessica Walters, The Georgia Conservancy 
Active Learning - Water-quality Education for Youth at the Annual Natural Resources  
   Conservation Workshop Field Day, Tifton, Georgia ...................................................................................................... 796 
   Kristin Ling Smith, M. Brian Gregory and B. Joel Wood, US Geological Survey 
Georgia Water Nonpoint Education Team/ Coastal Georgia Nonpoint Education for Municipal Officials ........... * 
      D.J. Borden, W. Bumback, Lee Sutton, Marine Extension Service, UGA      
Nutrient Movement from a Windrow of Dairy Bedding/Leaf Mulch Compost ................................................................. 799 
   Rose Mary Seymour, Michael Bourdon, Dept. of Biological and Agricultural Engineering, UGA 
The Effects of Stream Fencing and Water Troughs on Cattle Movement Patterns and Stream Water Quality.................. 803 
   Monte K. Matthews, M.L. Cabrera, D.H. Franklin, D.E. Radcliffe, J.G. Andrae and  
   V.H. Calvert, Dept. of Crop and Soil Sciences, UGA 
Anthropogenic Organic Chemicals in Biosolids From Selected Wastewater Treatment  
   Plants in Georgia and South Carolina ............................................................................................................................. 806 
   Kang Xia, Greg Pillar, UGA Dept. of Crop and Soil Sciences 
A New Biotreatment Approach to Decolorizing Textile Waste Effluents.......................................................................... 810 
   Ian Hardin, Xueheng Zhao and Danny E. Akin, UGA Dept. of Textiles, Merchandising and Interiors 
Potential for Toxic Effects of Biosolid Application to Ceriodaphnia dubia ..................................................................... 814 
   Brad Konwick, Kang Xia and Marsha Black, UGA Dept. of Environmental Health Science 
Establishing the Relationship Between Turbidity and Total Suspended Sediment Concentration..................................... 818 
   C.P. Holliday, Todd C. Rasmussen and William P. Miller, UGA School of Forest Resources 
Nutrient Concentrations and Land Use in Small Streams of the Georgia Piedmont .......................................................... 821 
   Jon Molinero, Roger A. Burke, US Environmental Protection Agency 
Ammonium Uptake in Urban and Forested Headwater Streams ........................................................................................ 825 
   Cathy Gibson and Judy Meyer, UGA Institute of Ecology 
Mercury in Aquatic Ecosystems in the Piedmont and Coastal Plain of Georgia and Florida, 2002, Black ....................... 829 
   Lynda C. Chasar, Deirdre D. Black, US Geological Survey 
The Southeast River Forecast Center Response to Evolving Customer Need.................................................................... 830 
   Mark Fuchs, NWS Southeast River Forecast Center 
Flood Forecast Mapping in the Tar River Basin, NC:  Providing New Flood Forecast Products in a .................................. * 
   GIS Environment,    Doug Marcy,  NOAA Coastal Services Center, Charleston 



Obtaining and Processing Accurate Weather Data for the Development of Computer Tool .................................................* 
   for the Design of Windrow Composting Operations 
   Jason Governo,  Sidney Thompson, Brian Kiepper,  University of Georgia 
Should Global Tropospheric Vapor Concentrations Be Recorded on a Mass Density Basis? ...........................................833 
   Nicholas T. Loux, Walter E. Frick, US Environmental Protection Agency 
Field-testing Enterococcus faecalis for Bacterial Source Tracking....................................................................................837 
   Karen Rodgers, Peter G. Hartel, Robin L. Kuntz, Dominique G. Godfrey and  
   William I. Segars, Dept. of Crop and Soil Sciences, UGA 
Trace Gas Concentrations in Small Streams of the Georgia Piedmont...............................................................................842 
   Roger A. Burke, Jon Molinero, US Environmental Protection Agency 
Prediction of Reservoir Shoreline Erosion .........................................................................................................................846 
   Sebnem Elci, Paul A. Work, School of Civil and Env. Engineering, Georgia Tech 
Ground-water Withdrawals From the Floridan Aquifer System in the Southeastern United States During 2000 ..............850 
   Richard L. Marella, US Geological Survey 
Delineating Karst Features Underlying Lake Seminole, Southwestern Georgia, Using Historical  
   Aerial Photographs ..........................................................................................................................................................851 
   Christopher B. Walls, Michael D. Hamrick, US Geological Survey 
Large Differences in Nitrogen Chemistry in the Upper Floridan Aquifer in Reference Wells on  
   the Ichauway Ecological Reserve, Newton, Georgia.......................................................................................................852 
   J.C. Jenkins, D.W. Hicks and S.P. Opsahl, J.W. Jones Ecological Research Center 
Occurrence of Herbicide Degradation Compounds in Streams and Ground Water in Agricultural 
    Areas of Southern Georgia, 2002 ...................................................................................................................................856 
   John R. Pittman, Marian P. Berndt, US Geological Survey 
Mussel Conservation in the Chickasawhatchee and Elmodel Wildlife Management Areas:  
   Methods for a Relocation Study ......................................................................................................................................860 
   Juliann Battle, Stephen W. Golladay and A. Raynie Bambarger, J.W. Jones Ecological Research Center 
Water Monitoring Network in the Chickasawhatchee Swamp, Southwest Georgia ...........................................................864 
   Brian Clayton, David W. Hicks, J. W. Jones Ecological Research Center 
An Overview of Water-resource Issues in the Middle and Lower Flint River Subbasins, Southwest Georgia...................867 
   Debbie Warner, Virgil Norton, US Geological Survey 
Flood-tracking Chart, Flint River Basin .............................................................................................................................869 
   Brian L. Cochran, Brian E. McCallum, Timothy C. Stamey and Caryl J. Wipperfurth,  
   US Geological Survey 
Development of an Estimated Water-table Map for Coastal Georgia and Adjacent Parts of  
   Florida and South Carolina..............................................................................................................................................871 
   Michael F. Peck, Dorothy F. Payne, US Geological Survey 
Development of a Water-use Database for Use in Coastal Region Ground-water Models,  
   Georgia, South Carolina, and Florida, 1980-2000...........................................................................................................875 
   Da'Vette A. Taylor, Jaime A. Painter and Dorothy F. Payne, US Geological Survey 
Role of Iron-rich Georgia Soils in Controlling Nitrate Contamination of Ground Water ..................................................879 
   Dinku M. Endale, J.W. Washington and L. Samarkina, USDA-ARS 
A Modeling Approach to Assess the Water Balance of a Typical Southern Piedmont Catchment 
   under Long-term No-till Usage........................................................................................................................................884 
   Deborah A. Abrahamson, Dinku M. Endale, Harry H. Schomberg, USDA Agricultural Research Service 
Beach Nourishment: The Magic Bullet for Georgia=s Shore? ...........................................................................................485 
   Michelle Schmitt and Andrew C. Haines, Center for Sustainable Coast 
A Vegetative Survey of Back-barrier Islands Near Sapelo Island, Georgia .......................................................................888 
   Gayle Albers, Merryl Alber,University of Georgia 
Water Quality and Upland Wetland Aquatic Communities of Cumberland Island, Georgia, 1999-2000 ..........................892 
   Elizabeth A. Frick, M. Brian Gregory, Daniel L. Calhoun and Evelyn H. Hopkins, US Geological Survey 
Georgia Automated Environmental Monitoring Network - Ten Years of Weather Information  
    for Water Resources Management..................................................................................................................................896 
    Gerrit Hoogenboom, D.D. Coker, J.M. Edenfield, D.M. Evans and C. Fang, Biological and  
    Agricultural Engineering, University of Georgia 
 



 
EXHIBITS 
 
GaDNR Pollution Prevention Assistance Division,  Judy Adler 
Georgia Water Wise Council,  Judy Adler of GaDNR PPAD 
Georgia Department of Community Affairs,  Leigh Askew 
Soil and Water Conservation Society,  Jimmy Bramblett of USDA-NRCS 
USGS Water Resources Activities – Georgia,  Steve Craigg of USGS 
U.S. Army Corps of Engineers – Savannah,   Leroy Crosby 
GaDNR Environmental Protection Division,  Derek Fussell 
GaDNR EPD Water Resources Program,  Mary Lou Godbey 
Multi-function Borehole Tool,    O.Holloway and G. Mayer of USGS 
U.S. Army Corps of Engineers – Mobile,  Steve Hrabovsky 
Georgia Association of Stormwater Management,  Brant Keller, City of Griffin 
City of Griffin Utilities,   Brant Keller 
Engineering at The University of Georgia,  Tina Pagan 
The Georgia Conservancy,  Doug Parsons 
Georgia River Network,   Dana Poole 
Pollution Prevention in Urban Agriculture,  Rose Mary Seymour, UGA 
Upper Etowah River Basin Project,   Candace Stoughton 
NRCS Technical and Financial Assistance,   Cran Upshaw 
UGA Office of Environmental Sciences,  Susan Varlamoff 
University of Georgia – Irrigation Park,    Rad Yager 
NWS Southeast River Forecase Center,   Reggina Garza 
Georgia Groundwater Association,  Debbie Warner 



 
2001  Georgia Water Resources Conference 

TABLE OF CONTENTS 
 

                                                                                                                           Page 
LUNCHEON AND DINNER SPEAKERS 
Water Resources Information for Decision-Making..................................................................................................................* 

Charles (Chip) G. Groat, Director, U.S. Geological Survey, Reston, Virginia 
Water-related Legislation of the 1999-2000 Term of the Georgia General Assembly ..............................................................1 

James E. Kundell, Carl Vinson Institute of Government, Univ. of Georgia 
From the Mountains to the Sea:  Canoe Trip through the ACT (Alabama, Coosa, Tallapoosa Rivers) Basin ..........................* 

Mitch Lawson, Coosa River Basin Initiative Coordinator 
 

 
TRACK I.  GEORGIA WATER POLICY AND LEGISLATION 

 
Georgia Water Issues (Background for Panel Discussion) 
Moderator:  Laurie Fowler, Institute of Ecology, Univ. of Georgia  
Water Management Activities of the Georgia Department of Community Affairs....................................................................5 

Joseph A. Krewer, Georgia Dept. of Community Affairs, Office of Environmental Management 
Metro Atlanta Water Resources Overview................................................................................................................................9 

Pat Stevens, Environmental Planning, Atlanta Regional Commission   
The Myth of Markets for Water ..............................................................................................................................................15 

Joseph Dellapenna, Law School, Villanova University 
Metro Atlanta=s Clean Water Initiative ..................................................................................................................................27 

Kevin Green, Metro Atlanta Chamber of Commerce  
 
PANEL:  Georgia Water Policy and New Legislation 
Moderator:  Kathryn J. Hatcher, Institute of Ecology, Univ. of Georgia 
Essential Elements for an Effective Georgia Water Policy .....................................................................................................31 

Stephen E. Draper, The Draper Group 
Statewide Water Management Issues ........................................................................................................................................* 

Harold Reheis, Director, Georgia Environmental Protection Division 
A Green Perspective on the 2001 General Assembly..............................................................................................................35 

Michelle Fried, Upper Chattahoochee Riverkeeper  
Panel Discussion:  Georgia Water Policy and New Legislation ..............................................................................................35 

Julie Mayfield, Turner Environmental Law Clinic, Emory University; Stephen Draper, The  
Draper Group; Joseph Dellapenna, Villanova Law School; Kevin Green, Metro Atlanta  
Chamber of Commerce; Harold Reheis, Director, Georgia Environmental Protection Division;  
Sally Bethea, Upper Chattahoochee Riverkeeper; Pat Stevens, Chief of Environmental Planning,  
Atlanta Regional Commission; and a Representative of downstream, south Georgia interests 
 

Planning for Drought 
Moderator:  Jackie Sellers, Dept. of Biological and Agricultural Engineering, Univ. of Georgia 
Lessons Learned from a Comparison of the 1998-2000 and 1986-1988 Period Droughts in Georgia ....................................41 

Nolton G. Johnson, Georgia DNR, Environmental Protection Division, Water Resources Branch 
Drought Contingency Planning in Action................................................................................................................................49 

Stephen L. Simpson and Pamela P. Kenel, Black & Veatch  
State Strategies for Water Conservation..................................................................................................................................54 

Katherine Baer, Upper Chattahoochee Riverkeeper 
Successful Water Efficiency Programs for Industrial, Commercial, and Institutional Facilities .............................................58 

Judy Adler, Georgia Dept. of Natural Resources, Pollution Prevention Assistance Division,  
and Joel Dicks, Southwire Company 



PANEL:  Drought Monitoring and Management 
Moderators:  Katherine Baer, Upper Chattahoochee Riverkeeper and Debbie Warner,  

U.S. Geological Survey 
Ground-water Monitoring and Effects of the 1998-2000 Drought on Ground-water Levels  

in Georgia ...........................................................................................................................................................................61 
Kristen B. McSwain and Nancy Barber, U.S. Geological Survey 

Overview of Georgia=s Drought Planning Process ...................................................................................................................* 
Nolton Johnson, Georgia DNR, Environmental Protection Division, Water Resources Branch 

Panel Discussion:  Drought Monitoring and Management ........................................................................................................* 
Nancy Barber, U.S. Geological Survey, Georgia District; Nolton Johnson, Georgia Environmental  
Protection Division; Bill Couch, Georgia DNR, Wildlife Resources Division; and Frank Stephens,  
A Municipal View of the Drought Planning Process 

 
Environmental Impacts of Reservoirs 
Moderator:  Mary Davis, National Wildlife Federation 
Ecological Considerations for Reservoir Planning in North Georgia ......................................................................................62 

Mary C. Freeman, USGS Patuxent Wildlife Research Center and Institute of Ecology; Michael D.  
Merrill, Institute of Ecology, Univ. of Georgia; and Byron J. Freeman, Institute of Ecology and  
Museum of Natural History, Univ. of Georgia 

Stream Loss and Fragmentation Due to Impoundments in the Upper Oconee Watershed ......................................................66 
Michael D. Merrill, Mary C. Freeman, Byron J. Freeman, Elizabeth A. Kramer, and Lee M.  
Hartle, Institute of Ecology, Univ. of Georgia 

Building New Water Supply Capacity:  What Works and What Doesn't ..................................................................................* 
Jim Ryan, Troutman Sanders Inc., Virginia 

Water Resources of the Upper Suwannee River Watershed....................................................................................................70 
Mary M. Davis, National Wildlife Federation, and David W. Hicks, J.W. Jones Ecological  
Research Center 

 
PANEL:  Reservoir Permitting 
Moderator:  Ellen J. Sutherland, Georgia River Network 
The Proliferation of Reservoir Construction in Georgia:  A Panel Discussion Exploring the Roles  
of Federal and State Agencies in the Permitting Process and an Examination of the Need for a  
Programmatic Environmental Impact Statement .....................................................................................................................75 
Ellen J. Sutherland, Georgia River Network 
Panel Discussion:  Reservoirs....................................................................................................................................................* 

Robert Lord, U.S. Environmental Protection Agency, Region IV, Wetlands Section; Robin Goodloe,  
U.S. Fish & Wildlife Service; Nolton Johnson, Chief, Water Resources Branch, Georgia EPD;  
Kathryn J. Hatcher, Institute of Ecology, Univ. of Georgia; Mark LaRue, Redwing Environmental;  
Mary Maclean Asbill, Southern Environmental Law Center; and Representative, U.S. Army  
Corps of Engineers (invited)  

 
TRACK II.  ACF WATER ISSUES 

 
Regulation of Agricultural Water Use 
Moderator:  Ronald North, North American Water Management Institute, and Professor Emeritus,  

Dept. of Agric. and Applied Economics, Univ. of Georgia 
Mapping Irrigated Lands in the ACF River Basin...................................................................................................................79 

Thomas Litts, Heather Russell, Adrian Thomas, and Roy Welch, Center for Remote Sensing and  
Mapping Science, Dept. of Geography, University of Georgia 

Estimating Irrigated Acres with Missing Data.........................................................................................................................84 
Irfan Y. Tareen, Dept. of Agriculture and Applied Economics, Univ. of Georgia, Charles E. Rose,  
Dept. of Forest Biometrics, Univ. of Georgia, and Jimmy R. Bramblett, USDA-NRCS, Athens 

An Economic Analysis of Alternative Agricultural Water Use Reduction Programs in the Flint  
River Basin .........................................................................................................................................................................88 
Brigid A. Doherty and John C. McKissick, Center for Agribusiness and Economic Development,  
Univ. of Georgia 
 



 
The Effect of Water Use Regulations on Net Returns and Marginal User Costs.....................................................................92 

Nancy A. Norton and Virgil Norton, Flint River Water Planning and Policy Center, Albany  
State University; Richard T. Clark, Univ. of Nebraska-Lincoln; and Joel P. Schneekloth,  
Central Great Plains Research Station, Colorado State Univ. 

Georgia Riparianism and Irrigation .........................................................................................................................................96 
Brandon L. Bowen, School of Law, Univ. of Georgia 
 

Estimating Agricultural Water Use in Southwestern Georgia 
Moderator: James Hook, National Environmentally Sound Production Agricultural Laboratory, UGA 
Status of Agricultural Water Pumping:  A Program to Determine Agricultural Water Use  

in Georgia .........................................................................................................................................................................101 
Daniel L. Thomas and K.A. Harrison, Dept. of Biological and Agricultural Engineering (BAE),  
Univ. of Georgia, Tifton; J.E. Hook, National Environmentally Sound Production Agricultural  
Laboratory (NESPAL), Univ. of Georgia; G. Hoogenboom, BAE, Griffin; L. Wheeler, BAE, Athens;  
W.I. Segars, Dept. of Crop and Soil Sciences; J. Mallard, BAE, Statesboro; G. Murphy and  
M. Lindsay, BAE, Tifton; D.D. Coker, BAE, Griffin; T. Whitley, BAE, Tifton; J. Houser, BAE,  
Griffin; S. Cromer, NESPAL, Tifton; and C. Myers-Roche, Utah State University 

Mapping Agricultural Withdrawal Permits and Irrigated Area in the Lower Flint Basin......................................................105 
James E. Hook, National Environmentally Sound Production Agricultural Laboratory,  
Univ. of Georgia, and Elizabeth R. Blood, J.W. Jones Ecological Research Center 

Using a Small Sub-sample to Project State-wide Agricultural Irrigation Water Use in 2000 ...............................................110 
James B. Houser and G. Hoogenboom, Dept. of Biological and Agricultural Engineering (BAE),  
Univ. of Georgia, Griffin; J.E. Hook,  National Environmentally Sound Production Agricultural  
Laboratory, Univ. of Georgia; D.L. Thomas, BAE, Univ. of Georgia, Griffin; and K.A. Harrison,  
BAE, Univ. of Georgia, Tifton  

Agricultural Irrigation Trends in Georgia..............................................................................................................................114 
Kerry A. Harrison, Cooperative Extension Service, Dept. of Biological and Agricultural  
Engineering, Univ. of Georgia, Tifton 

 
Groundwater Issues in the Lower ACF River Basin 
Moderator:  Roger Burke, US Army Corps of Engineers, Mobile District 
Effects of Drought on Stream Discharge and Ground-water Levels Near Lake Seminole,  

Southwestern Georgia and Northwestern Florida, October 1999 - August 2000 ..............................................................118 
Melinda S. Mosner, U.S. Geological Survey    

Physical and Hydrochemical Evidence of Surface-water/Ground-water Mixing in and near Lake  
Seminole, Southwestern Georgia and Northwestern Florida ............................................................................................122 
Lynn J. Torak, U.S. Geological Survey 

Comparison of Pre- and Post-impoundment Ground-water Levels near the Jim Woodruff Lock  
and Dam Site, Jackson County, Florida ............................................................................................................................127 
Phillip N. Albertson, U.S. Geological Survey 

Simulated Effects of Pumpage and Climatic Conditions on Stream-aquifer Flow in Streams Harboring  
Federally Protected Mussel Species, Northwestern Florida and Southwestern Georgia (Poster) .....................................129 
Phillip N. Albertson, U.S. Geological Survey 

The Effect of a Groundwater Well on the Outflow of a River...................................................................................................* 
Mark Bakker, Dept. of Biological and Agricultural Engineering, Univ. of Georgia 

 
Reservoir Operation in the ACF River Basin  
Moderator:  George McMahon, Camp, Dresser & McKee 
Multi-year Drought in Apalachicola-Chattahoochee-Flint River Basin.................................................................................131 

Memphis Vaughan, Jr., U.S. Army Corps of Engineers, Mobile District 
Conceptual Use of Storage Accounting to Assure Compliance with Allocation Formulas .......................................................* 

Edmund B. Burkett, U.S. Army Corps of Engineers, Mobile District 
Developing a Water Supply/Water Quality Guide Curve for Lake Sidney Lanier ................................................................134 

Martha C. Jackson and Edmund B. Burkett, U.S. Army Corps of Engineers, Mobile District  
Conservation Advocacy in the Apalachicola-Chattahoochee-Flint (ACF) Water Allocation Process...................................136 

Matthew Kales, Upper Chattahoochee Riverkeeper 



 
Community Water Management 
Moderator:  Sylbie Yon, Putnam County Commission 
Local Government Implementation of the Environmental Planning Criteria.........................................................................140 

Deborah A. Miness, Georgia Dept. of Community Affairs 
Planning Approach for the Chattahoochee River National Recreation Area General  

Management Plan/EIS ......................................................................................................................................................145 
Alyse Getty, Parsons Engineering Science; Kevin Cheri and William Carroll,  
Chattahoochee River National Recreation Area; Bill Koning, National Park Service,  
Denver, Colorado; David Libman, Chattahoochee River National Recreation Area;  
David Ek, National Park Service, Southeast Regional Office; and Steven Bach and  
Kevin Johns, Parsons Engineering Science Inc. 

NEMO - A National Outreach Program to Educate Municipal Officials about the Relationships  
Between Water Quality and Land Use..............................................................................................................................149 
Aimee Gaddis and Keith Gates, Marine Extension Service, Univ. of Georgia 

WaterSmart Community Manual:  Tools for Decision Makers .................................................................................................* 
Ross King, Association County Commissioners of Georgia 

 
PANEL:  Formative Steps in Regional Water Management  
Moderators:  Gail M. Cowie, Vinson Institute of Government, Univ. of Georgia; and Elizabeth  

Blood, Joseph W. Jones Ecological Research Center   
Panel Discussion: Formative Steps in Regional Water Management ....................................................................................152 

Jimmie Withrow, Conasauga River Alliance; Elizabeth R. Blood, Southwest Georgia  
WaterResources Task Force; Ron Papaleoni, Lake Allatoona Preservation Authority;  
Kevin Green, Metro Atlanta Clean Water Initiative; and Harry Jue, Upper Floridan 
Technical Advisory Committee 

 
Water Data and Monitoring 
Moderator:  Anna Edwards, U.S. Environmental Protection Agency, Region IV 
Managing Information About the Failure of Drinking Water Sources:  Identifying a Baseline  

for the Development of the Next Generation of Water Management Information Systems..............................................155 
John O'Looney, Vinson Institute of Government, Univ. of Georgia 

Using the Digital Environmental Atlas of Georgia................................................................................................................160 
S.J. Alhadeff, U.S. Geological Survey, Georgia Institute of Technology; J.W. Musser and  
T.R. Dyar, U.S. Geological Survey 

Using the Digital Surface-water Annual Data Report for Georgia ........................................................................................162 
S.J. Alhadeff, U.S. Geological Survey, Georgia Institute of Technology; M.N. Landers,  
B.E. McCallum and D.V. Alhadeff, U.S. Geological Survey 

Georgia HydroWatch - A New Concept in Hydrologic Monitoring for Georgia ..................................................................165 
 John K. Joiner and Brian E. McCallum, U.S. Geological Survey 

 
New Technologies in River Forecasting 
Moderator:  Brad Gimmestad, National Weather Service, Southeast River Forecast Center 
Sponsor:  Southeast River Forecast Center, NOAA 
Drought in Southwest Georgia and the Use of Ensemble Streamflow Prediction .................................................................169 

Todd Hamill and Reggina Garza, National Weather Service, Southeast River Forecast Center 
Hydrometeorological Analysis and Support Function at the Southeast River Forecast Center .............................................173 

Jack S. Bushong, Judith Stokes Bradberry, and Kent D. Frantz, National Weather Service,  
Southeast River Forecast Center 

Multisensor Precipitation Estimates Produced by National Weather Service River Forecast  
Centers for Hydrologic Applications ................................................................................................................................179 
Jay P. Breidenbach, National Weather Service, Office of Hydrologic Development, and  
Judith Stokes Bradberry, National Weather Service, Southeast River Forecast Center 

 
 
 
 



 
PANEL:  Effective Communication of Critical Hydrometeorological Information  
to Key Decision Makers 
Moderator:  J. John Feldt, National Weather Service, Southeast River Forecast Center 
Panel Discussion: Effective Communication of Critical Hydrometeorological Information to Key  

Decision Makers ...............................................................................................................................................................183 
J. John Feldt, Hydrologist in Charge, Southeast River Forecast Center; Lans Rothfusz,  
Meteorologist in Charge, Atlanta; Ed Martin, Georgia District Chief, U.S. Geological Survey;  
and Memphis Vaughan, Jr., Water Manager, U.S. Army Corps of Engineers, Mobile District 

 
 

TRACK III.   WATERSHED PROTECTION 
 
Non-point Sources 
Moderator:  Cran Upshaw, USDA-NRCS, Athens 
Best Management Practices for Georgia Urban Gardeners to Reduce Nonpoint Source Pollution.......................................185 

Susan M. Varlamoff, Center for Urban Agriculture, and Robert R. Westerfield, Cooperative  
Extension Service, Univ. of Georgia   

Results of the Initial Water Quality Monitoring Plan for an Audubon International Signature Course.................................189 
Parshall B. Bush, Agricultural and Environmental Service Labs, Cooperative Extension  
Service, Univ. of Georgia; Buck Workman, Cateechee Golf Club, Hartwell; Paul F. Vendrell,  
Cooperative Extension Service, Univ. of Georgia; William I. Segars, Dept. of Crop and Soil  
Sciences, Univ. of Georgia; C. Rhett Jackson, School of Forest Resources, Univ. of Georgia;  
and Robert Perkins, Water Quality Specialist  

Leaching of Phosphate and Nitrate from Simulated Golf Greens (Poster) ............................................................................194 
Larry M. Shuman, Dept. of Crop and Soil Sciences, Univ. of Georgia 

Water Quality in the Headwaters of the Upper Oconee Watershed.......................................................................................198 
Dwight Fisher and Anthony Dillard, USDA-ARS-JPCSNRCC; E. Lynn Usery, Dept. of Geography,  
Univ. of Georgia; Jean Steiner, USDA-ARS-JPCSNRCC; and Constance Neely, Sustainable  
Agriculture and Natural Resource Management Collaborative Research Support Program 

 
Griffin Stormwater Management Utility 
Moderator:  Brant Keller, Griffin Stormwater Management Utility 
Sponsor:  Georgia Association of Stormwater Management Agencies 
Funding of Non-point Source Program's "Stormwater Utilities":  The Griffin Experience (Poster) .....................................201 

Brant D. Keller, Georgia Association of Stormwater Management Agencies 
Stormwater Utilities in Georgia.............................................................................................................................................206 

A. Thomas Brown, Boyle Engineering Corporation 
City of Griffin Stream Bank Restoration Program ................................................................................................................210 

Lee Phillips, Integrated Science and Engineering; and J. Erik Alford and M. Brad McLeod,  
Ecological Solutions Inc. 

North Griffin Regional Detention Pond:  Wetlands Filtration for Non-point Source Pollution  
  Control and Abatement .....................................................................................................................................................215 

Richard A. Greuel and Ronald A. Feldner, Integrated Science and Engineering 
Watershed Planning in a NPDES Phase II Community.........................................................................................................220 

Richard A. Greuel and Charles D. Absher, Integrated Science and Engineering 
 

Land Use Change and Stream Ecosystems - Part 1 
Moderator:  Michael J. Paul, Institute of Ecology, Univ. of Georgia 
Overview of Land Cover and Geomorphic Indicators of Biotic Integrity in the Etowah River  

Basin, Georgia ..................................................................................................................................................................225 
David S. Leigh, Dept. of Geography, Univ. of Georgia; Byron J. Freeman, Mary C. Freeman,  
Elizabeth A. Kramer, Catherine M. Pringle, Amy D. Rosemond, Michael J. Paul, and David  
M. Walters, Institute of Ecology, UGA; and C.P. Lo, Dept. of Geography, UGA  
 

 
Effects of Changing Land Use on Macroinvertebrate Integrity:  Identifying Indicators of  



Water Quality Impairment ................................................................................................................................................229 
Allison H. Roy and Amy D. Rosemond, Institute of Ecology, Univ. of Georgia; David S. Leigh,  
Dept. of Geography, UGA; and Michael J. Paul, Institute of Ecology, UGA 

Bed Texture and Turbidity as Indicators of Fish Biotic Integrity in the Etowah River System ............................................233 
David M. Walters, Institute of Ecology, Univ. of Georgia; M.C. Freeman, Institute of Ecology  
and USGS Patuxent Wildlife Research Center; D.S. Leigh, Dept. of Geography, UGA; and  
B.J. Freeman, M.J. Paul and C.M. Pringle; Institute of Ecology, UGA 

Benthic Algal Biomass in the Etowah Basin and Implications to Establishing Nutrient Criteria  
in Streams .........................................................................................................................................................................237 
Amy D. Rosemond, Holly S. Weyers, Michael J. Paul and Jennifer L. Greenwood, Institute  
of Ecology, Univ. of Georgia; and David S. Leigh, Dept. of Geography, UGA 

 
Land Use Change and Stream Ecosystems - Part 2 
Moderator:  David S. Leigh, Dept. of Geography, Univ. of Georgia 
Urbanization in the Etowah River Basin:  Effects on Stream Temperature and Chemistry...................................................241 

Michael J. Paul, Institute of Ecology, Univ. of Georgia; and David S. Leigh  
and C.P. Lo, Dept. of Geography, Univ. of Georgia 

Urbanization Effects on Streamflow in the Atlanta, Georgia Area........................................................................................246 
Norman E. Peters, U.S. Geological Survey, and Seth Rose, Georgia State University 

Evaluation of the Long-term Impacts of Urbanization on the Physical Characteristics  
of Piedmont Headwater Streams:  Interim Results............................................................................................................250 
Ted Mikalsen, Georgia Environmental Protection Division; and Robert L. Bourne  
and Adam Sukenick, Cobb County Water System 

Land Cover and Stream Morphology Indicators of Variation in Riparian Forest Patches  
of the Etowah River Basin, Georgia .................................................................................................................................255 
Rebecca Cifaldi and E.A. Kramer, Institute of Ecology, Univ. of Georgia; and D.S. Leigh,  
Dept. of Geography, Univ. of Georgia 
 

Watershed Assessments 
Moderator:  Hagan Wagoner, ARCADIS Geraghy and Miller 
Sponsor:  American Water Resources Association, Georgia Section  
Estimate TSS Loads for Urbanized Stream Health................................................................................................................259 

You Jen Tsai, Parsons Engineering Science, Inc. 
The Use of In-house Resources by a Municipality to Conduct a Detailed Watershed Assessment .......................................262 

Robert L. Bourne and Adam Sukenick, Cobb County Water System 
GIS Aids Atlanta Stormwater, Watershed Planning ..............................................................................................................265 

John Miller, Sharon Wright, Carolina Brundage and John Evans, HDR/WLJorden Inc. 
Development of Watershed Scale Management Plans using Standardized Software Tools ..................................................268 

Klaus Albertin and Henry Manguerra, Tetra Tech Inc.; and Matt Meyers, Fairfax County, VA 
 
Source Water Assessment - Part 1 
Moderator:  Kim Zimmerman, Clayton County Water Authority 
Sponsor:  American Water Resources Association, Georgia Section 
Metro Atlanta Source Assessment Project.............................................................................................................................272 

Cindy Daniel and Mark Witcher, Atlanta Regional Commission  
The Use of GIS Technology in Source Water Assessment....................................................................................................275 

Paul DiGirolamo and Cindy Daniel, Atlanta Regional Commission 
Source Water Assessment in Georgia....................................................................................................................................279 

Wayne R. Fuller, SWAP Unit, Drinking Water Compliance Program, Georgia  
Environmental Protection Division 

Presence of Pharmaceuticals in Wastewater Effluent and Drinking Water, Metropolitan  
Atlanta, Georgia, July-September 1999 ............................................................................................................................282 
Elizabeth A. Frick, U.S. Geological Survey 

 
 
 
Source Water Assessment - Part 2 



Moderator:  Aylin Ozmelek, Golder and Associates 
Source Water Protection in the Soque River Watershed .......................................................................................................283 

Kristin Costley and Katherine Baer, Upper Chattahoochee Riverkeeper  
The Alcovy Protection Plan:  A Regional Approach to Watershed Protection .....................................................................286 

Melanie Ruhlman, Brown and Caldwell, and Seth Wenger, Univ. of Georgia 
Development of a Sustainable Water Resource for the Big Creek Watershed ......................................................................291 

Robert W. Brashear, Camp, Dresser & McKee Inc.; James M. Santo, Atlanta  
Regional Commission; and Thomas A. Stanko, Golder and Associates 

The Broad River Community Watershed Project ..................................................................................................................293 
Susan R. Crow, Vinson Institute of Government, Univ. of Georgia 

 
Watershed Management 
Moderator:   Mike Thomas, Clayton County Water Authority 
Sponsor:  American Water Resources Association, Georgia Section  
Creative Watershed Performance Requirements for New Development ...............................................................................296 

Dale Jones, CH2M HILL; James Scarbrough and David Chastant, Gwinnett County  
Dept. of Public Utilities; and Ken C. Hall and Farhan Shaikh, CH2M HILL 

Incorporating Existing Development into Nonpoint Plans:  The Missing Link.....................................................................302 
David B. Nichols, School of Environmental Design, Univ. of Georgia 

A Model for Effective Stakeholder Education and Involvement in Support of Water  
Resources Management Goals ..........................................................................................................................................305 
JoAnn J. Macrina, Jordan Jones & Goulding Inc. 

Watershed Assessments for Georgia Counties and Municipalities........................................................................................308 
Matt C. Smith, David K. Gattie, F. Wes Byne and Hillary M. Smith, Biological  
and Agric. Engineering, Univ. of Georgia 
 

Stormwater Management 
Moderator:   JoAnn Macrina, Jordan, Jones & Goulding Inc. 
Sponsor:  American Water Resources Association, Georgia Section  
Protecting Riparian Buffers:  Incentives versus Restrictions.................................................................................................312 

Mike Thomas, Kim Zimmerman and Tim Gilliam, Clayton County Water Authority 
What Does It Take to Retrofit an Urban Watershed to Meet Water Quality Standards and TMDLs? ..................................316 

Roger Copp, Brown and Caldwell, and Nick Ammons, Surface Water Management, Fulton County 
Georgia Stormwater Management Manual ............................................................................................................................319 

Steven M. Haubner, Atlanta Regional Commission 
Asset Management:  What It Is and What It Means for the Municipal Manager.......................................................................* 

Duncan Rose, Parsons Engineering Science, Inc. 
 

 
 

TRACK IV.   WATER QUALITY 
 
Wetland Ecosystems 
Moderator: Cherry Green, Regional Federal Permits and Projects Coord., Fish & Wildlife Service 
Invertebrate Communities of Twenty Ditched Carolina Bay Wetlands Scheduled for Restoration ......................................321 

Susan Dietz and Darold Batzer, Dept. of Entomology, Univ. of Georgia; and Barbara Taylor  
and Adrienne DeBiase, Savannah River Ecology Laboratory 

Okefenokee Swamp Macroinvertebrates ...............................................................................................................................325 
Erika E. Bilger, D.P. Batzer and J.V. McHugh, Dept. of Entomology, Univ. of Georgia  

Invertebrates as Bioindicators of Mercury in the Okefenokee Swamp of Southeast Georgia ...............................................329 
Bagie Mariam George and D.P. Batzer, Dept. of Entomology, Univ. of Georgia 

Aquatic Macroinvertebrates and Water Quality Characteristics in Five Wetland Types:  Preliminary  
Results on Biomonitoring .................................................................................................................................................333 
Juliann Battle, Stephen W. Golladay and Brian Clayton, J.W. Jones Ecological Research Center 

Does the Chickasawhatchee Swamp Influence Water Quality? (Poster) ...............................................................................337 
Stephen W. Golladay and Juliann Battle, J.W. Jones Ecological Research Center 



 
Restoration of Streams and Wetlands 
Moderator:  Thomas Tkacs, Greenhorne and O=Mara, Inc. 
Stream Channel Post-restoration Monitoring of the Soque River, Georgia...........................................................................341 

Tony Able, U.S. Environmental Protection Agency; Katherine Baer, Upper Chattahoochee  
Riverkeeper; and Morris Flexner, Bruce Pruitt, Jennifer Derby and Pete Kalla, U.S.  
Environmental Protection Agency 

An Innovative Method for Restoring Forested Wetlands ......................................................................................................345 
Steven Bach, Parsons Engineering Science Inc.; Laurie Ashmore, Rockdale County Water  
Resources; Bruce Bongarten, Timothy Harrington and Lawrence Morris, School of Forest  
Resources, UGA; and John Maddox and LeighAnn Valetti, Parsons Engineering Science 

Partnering Opportunities with the U.S. Army Corps of Engineers for Ecosystem Restoration .............................................349 
Jeffrey S. Morris, U.S. Army Corps of Engineers, Savannah District 

Southeastern Ecological Framework:  A Planning Tool for Managing Ecosystem Integrity.................................................352 
B. Richard Durbrow, Neil Burns, John Richardson and Cory Berish, U.S. Environmental  
Protection Agency, Region IV, Office of Policy and Management 

 
Riparian and Aquatic Ecosystems 
Moderator:  Lawrence Morris, School of Forest Resources, Univ. of Georgia  
Do Forest-dwelling Bird Communities Care about Stream and Floodplain Geomorphology?..............................................358 

Stephanie Hyder, C. Rhett Jackson and Robert J. Cooper, School of Forest Resources,  
Univ. of Georgia   

Effects of Habitat Degradation on Biological Endpoints in the South Fork Broad River  
Basin, Georgia ..................................................................................................................................................................362 
Brenda Rashleigh, US Environmental Protection Agency 

An Index of Biotic Integrity for Wadeable Streams in the Apalachicola and Atlantic Slope  
Drainage Basins in the Piedmont Ecoregion of Georgia...................................................................................................366 
Brian L. Shaner, Georgia DNR, Wildlife Resources Division 

Effects of Substrate Embeddedness on Behavior of the Gilt Darter (Percina evides)...........................................................370 
Andrew B. Sutherland, Institute of Ecology, Univ. of Georgia 

Introduction to the Biology and Conservation of Crayfishes.................................................................................................373 
Christopher E. Skelton, Georgia DNR, Georgia Natural Heritage Program 

 
Stream Monitoring and QA/QC 
Moderator:  Michele Droszcz, Georgia Environmental Protection Division 
Web-based Environmental Database.........................................................................................................................................* 

Michael Gleason, Biological and Environmental Sciences, Georgia College and State Univ. 
Recommendations to Citizen Groups for Chemical Monitoring of Streams and Rivers........................................................375 

David B. Wenner, Dept. of Geology, Univ. of Georgia, and William P. Miller, Dept. of Crop  
and Soil Sciences, Univ. of Georgia 

Quality Control for Regulators and Consultants:  Laboratory Methods ................................................................................379 
William P. Miller, Dept. of Crop and Soil Sciences, Univ. of Georgia, and David B. Wenner,  
Dept. of Geology, Univ. of Georgia 

Comparison of Different Methods of Measuring Turbidity for Estimation of Total Suspended  
Sediments (Poster) ............................................................................................................................................................383 
Dorcas Franklin, J.L. Steiner and G. Wheeler, Dept. of Crop and Soil Sciences, Univ. of Georgia 

 
Animal Waste Management - Cost Share Programs 
Moderator:  L. Mark Risse, Dept. of Biological and Agric. Engineering, Univ. of Georgia 
Georgia Cost-share Program:  Needs and Considerations .....................................................................................................387 

Jimmy R. Bramblett, USDA-Natural Resources Conservation Service, Athens 
Agricultural Cost Share Programs in Kentucky and North Carolina .....................................................................................391 

David Radcliffe, Dept. of Crop and Soil Sciences, Univ. of Georgia 
Maximizing Returns from State Investments in Nutrient Management and Manure Utilization ...........................................394 

L. Mark Risse, Dept. of Biological and Agricultural Engineering, Univ. of Georgia,  
and Gary J. Gascho, Dept. of Crop and Soil Sciences, Univ. of Georgia 

An Economic Analysis of Broiler Litter Application to Selected Row Crops in Southwest Georgia....................................399 
Jeffrey D. Mullen, Dept. of Agricultural and Applied Economics, Univ. of Georgia 

Riparian Buffers for Conservation and Environmental Protection in Georgia ......................................................................404 
Dana G. Poole, Georgia Stream Buffer Initiative, Univ. of Georgia 

 



Animal Waste Management 
Moderator:  Julia W. Gaskin, Dept. of Biological and Agric. Engineering, Univ. of Georgia 
Nitrogen and Phosphorus Losses from No-till Cotton Fertilized with Poultry Litter in the  

Southern Piedmont............................................................................................................................................................408 
Dinku M. Endale, USDA-ARS; M.L. Cabrera and D.E. Radcliffe, Dept. of Crop and Soil  
Sciences, Univ. of Georgia; and J.L. Steiner, USDA-ARS 

Ampicillin Resistance in Fecal Coliforms of Canoochee River.............................................................................................412 
Michael L. Gleason, Biological and Envir. Sciences, Kenneth C. McGill, Chemistry,  
and Lee P. Owen, Biological and Envir. Sciences, Georgia College and State Univ. 

Beef Cattle Production Impacts on Water Quality ................................................................................................................416 
Julia W. Gaskin, L. Mark Risse and L. Britt Faucette, Dept. of Biological and Agric.  
Engineering, Univ. of Georgia; William I. Segars, Dept. of Crop and Soil Sciences,  
Univ. of Georgia; and Phil C. Worley, NW Georgia Experiment Station  

Supporting a State Assistance Program Using the Georgia Farm*A*Syst Program..............................................................420 
Tina W. Pagan and L. Mark Risse, Cooperative Extension Service, Univ. of Georgia 

Addressing  Pollution from Animal Feeding Operations.......................................................................................................424 
Terence J. Centner, Dept. of Agric. and Applied Economics, Univ. of Georgia 

 
Justice and Water Law Enforcement 
Moderator:  Donald D.J. Stack, Stack & Associates 
The Clean Water Act NPDES Program:  How Citizens Can Use the Law to Protect  

their Watershed.................................................................................................................................................................428 
Justine Thompson, Georgia Center for Law in the Public Interest 

United States Environmental Protection Agency Municipal Enforcement Activities............................................................432 
Susan H. Richardson and Richard A. Horder, Kilpatrick Stockton LLP 

A Proposal for Using Peer Review in the Environmental Permitting Process.......................................................................437 
David C. Kyler, Center for a Sustainable Coast 

A Critique of the Clean Water Initiative Proposals in Light of the Georgia Water  
Bill of Rights.....................................................................................................................................................................421 
Maggie M. Kelly, Georgia Public Interest Research Group 

 
Lake Water Quality 
Moderator:  Diane Findley, U.S. Army Corps of Engineers, Mobile District 
Lake Seminole Hydrilla Action Plan:  Development and Implementation ............................................................................445 

Michael J. Eubanks, U.S. Army Corps of Engineers, Mobile District, and Donald M. Morgan,  
U.S. Army Corps of Engineers, Lake Seminole 

Observing and Understanding the Dynamics of Algal Photosynthesis and Respiration ........................................................449 
ZhuLu Lin and M.B. Beck, School of Forest Resources, Univ. of Georgia 

Phosphorus Binding by Iron-rich Soil in the Southeastern Piedmont:  Implications for Point  
and Non-point Sources of Phosphorus..............................................................................................................................453 
Mary Mayhew, Todd Rasmussen and Amanda Parker, School of Forest Resources, UGA 

Phosphorus Cycling in Southeastern Piedmont Lakes:  An Alternative Pathway..................................................................457 
Amanda K. Parker and Todd C. Rasmussen, School of Forest Resources, Univ. of Georgia 
 

Lake Lanier Watershed 
Moderator:  John Maddox, Parsons Engineering Science, Inc.  
Accurate Land Cover Development for Rapidly Growing Watersheds.................................................................................461 

Heather H. Dyke, CH2M HILL 
Analysis of Uncertainty in Model Predictions for Lake Lanier .............................................................................................468 

Olufemi O. Osidele and M.B. Beck, School of Forest Resources, Univ. of Georgia 
Lake Lanier Non-point Source Improvement Project............................................................................................................472 

Rob Rivers, Hall County Public Utilities, and Laurie Hawks, Brown and Caldwell 
Watershed Management for Lake Lanier:  Perspectives on Inter-governmental Implementation .........................................474 

Douglas S. Baughman and Mary E. Horton, CH2M HILL; Tim Merritt, City of Gainesville;  
and Robert R. Rivers, Public Works and Utilities, Hall County 
 

GEORGIA LAKE SOCIETY B ANNUAL MEETING 



 
TRACK V.   ATLANTA WATER QUALITY, WASTELOAD ALLOCATION - TMDL 

 
Water Quality and Atmospheric Deposition 
Moderator: Doug Mundrick, U.S. Environmental Protection Agency, Water Management Branch 
Trace Metal Variation in Atlanta Region Streamflow and Street Runoff ..............................................................................479 

Seth Rose, Danielle Sheheen, Melinda Crean and A. Mohamad Ghazi, Dept. of Geology,  
Georgia State University 

Composition and Changes in Atmospheric Deposition near Atlanta, Georgia, 1986-99.......................................................483 
Norman E. Peters and Brent T. Aulenbach, U.S. Geological Survey; and Tilden P. Meyers,  
National Oceanic and Atmospheric Administration 

Tracing Germanium Contamination from Coal-fired Power Plants Down the Chattahoochee- 
Apalachicola System:  Implications for the Toxic Metalloids Arsenic and Selenium ......................................................488 
Philip N. Froelich and Patrick Lesley, School of Earth and Atmospheric Sciences,  
Georgia Institute of Technology  

Radionuclides in Sediment at Nuclear Facilities in Georgia .................................................................................................492 
Robert Rosson, Jeff Lahr and Ramon Garcia, Environmental Resources Center,  
Georgia Institute of Technology; Cliff Blackman, Georgia Dept. of Natural Resources;  
and Bernd Kahn, Environmental Resources Center, Georgia Institute of Technology 
 

Stream Quality in Atlanta Area - Part 1 
Moderator:  Thomas Stanko, Golder and Associates, Inc. 
A Conceptual Program for  Water Quality Monitoring in the Upper Chattahoochee River Basin in Georgia ......................497 

Brian E. McCallum and Arthur J. Horowitz, U.S. Geological Survey 
Estimating Chattahoochee River Tributary Stream Temperatures in the Vicinity of Atlanta, Georgia .................................501 

Thomas R. Dyar and S.J. Alhadeff, U.S .Geological Survey, Georgia Institute of Technology;  
R.C. Burke III and P.D. Lamarre, Georgia DNR, Environmental Protection Division, Water  
Protection Branch; and R.W. Olson, Law Engineering  and Environmental 

Ecosystem Services in a Regulated River:  Variability in Nutrient Uptake and Net Ecosystem  
Metabolism in the Chattahoochee River ...........................................................................................................................502 
Cathy A. Gibson and Judy L. Meyer, Institute of Ecology, Univ. of Georgia 

Phosphorus Assimilation Below a Point Source in Big Creek...............................................................................................506 
Jeff B. Pollock and Judy L. Meyer, Institute of Ecology, Univ. of Georgia 
 

Stream Quality in Atlanta Area - Part 2 
Moderator:  Alfred (Ned) Stone, Source Water Assessment Unit, Georgia EPD 
Indicator-bacteria Concentrations in Streams of the Chattahoochee River National Recreation Area,  

March 1999-April 2000 ....................................................................................................................................................510 
M. Brian Gregory and Elizabeth A. Frick, U.S. Geological Survey 

The Effects of Sand Dredging on Channel Morphology, Habitat, and Water Quality in Urban  
DeKalb County Streams....................................................................................................................................................514 
Jennifer Keyes, C. Rhett Jackson and Ben Jackson, School of Forest Resources, Univ. of Georgia  

Field Monitoring of Bridge Scour in Georgia .......................................................................................................................518 
Anthony J. Gotvald and Mark N. Landers, U.S. Geological Survey 

Water-quality Monitoring in Gwinnett County......................................................................................................................521 
Paul D. Ankcorn and Mark N. Landers, U.S. Geological Survey; and Janet P. Vick, Gwinnett  
County Department of Public Utilities 

 
Water Quality Models for TMDL Development 
Moderator:  Tim Wool, U.S. Environmental Protection Agency, Region IV 
Interviews of Georgia Water Resources Scientists and Managers.........................................................................................525 

Bobbie Vallotton and Todd Rasmussen, School of Forest Resources, Univ. of Georgia 
Development of a Pathogen Loading Estimation Tool for TMDL Development in the Southeast........................................528 

Andrew Parker and Mohammed Lahlou, Tetra Tech Inc. 
Modeling Tools Used for Mercury TMDLs in Georgia Rivers .............................................................................................532 

Robert B. Ambrose, Jr. and Tim A. Wool, U.S. Environmental Protection Agency 
EFDC/WASP a Multidimensional Hydrodynamic and Water Quality Model System  

for TMDL Development .......................................................................................................................................................* 
Tim Wool, U.S. Environmental Protection Agency 



TMDL Implementation Assurance 
Moderator:  Clint Moye, Georgia DNR, Environmental Protection Division 
Performance of Georgia's Silvicultural BMPs Determined from Systematic Reconnaissance  

of Piedmont Clearcut and Site Preparation Units..................................................................................................................* 
C. Rhett Jackson, School of Forest Resources, Univ. of Georgia 

The Little River Watershed Assessment:  Water Quality in a Rapidly Developing Suburban  
Atlanta Watershed.............................................................................................................................................................536 
Mike Morrissey, Cherokee County Water and Sewerage Authority, and Anthony Pelliccia,  
Welker and Associates Inc. 

Demonstrating that Management Objectives will be Achieved in Rockdale County, Georgia..............................................540 
Trevor Clements, Jon Butcher and Kimberly Brewer, Tetra Tech Inc. 

Local Government Perspective on Georgia=s TMDL Process..................................................................................................* 
Chris DeVinney, Association County Commissioners of Georgia 

 
TMDL Development in Georgia 
Moderator:  Mick Smith, Georgia DNR, Environmental Protection Division 
Mercury TMDLs in Georgia: A Recent Case Study..............................................................................................................544 

John David Dean and Mahalingam Ravichandran, AMEC Earth and Environmental;  
and Frederic P. Andes, Attorney, Barnes & Thornburg 

Defining Away Metal Contamination in Georgia Streams ....................................................................................................549 
Emma J. Rosi-Marshall and J.L. Meyer, Institute of Ecology, Univ. of Georgia;  
K. Neumann, Ball State University; and B. Lyons, Ohio State University 

Development of a Dissolved Oxygen TMDL for Brunswick River Using a 2-D Hydrodynamic  
and Water Quality Model..................................................................................................................................................553 
Hugo N. Rodriguez and Steven J. Peene, Tetra Tech Inc. 

Dissolved Oxygen TMDL Development in Southern Georgia ..............................................................................................557 
Steven Davie, Tetra Tech Inc.; James Greenfield, U.S. Environmental Protection Agency;  
and Mohammed Lahlou, Tetra Tech Inc. 
 

Sediment Loading and TMDLs - Part 1 
Moderator:  Jimmy Bramblett, USDA-NRCS 
Watershed Erosion and Sediment Load Estimation Tool ..........................................................................................................* 

James M. Greenfield, US Environmental Protection Agency, Region 4, Water Management  
Division; M. Lahlou, Tetra Tech Inc.; L. Swift, Jr., USDA Forest Service, Southern Research  
Station; and H.B. Manguerra, Tetra Tech Inc. 

Sensitivity of RUSLE to Data Resolution:  Modeling Sediment Delivery in Upper Little Tennessee  
River Basin .......................................................................................................................................................................561 
Edward P. Gardiner and Judy L. Meyer, Institute of Ecology, Univ. of Georgia 

Sediment TMDL Development Methodology: Stekoa Creek Example.....................................................................................* 
James Greenfield, U.S. Environmental Protection Agency, Region IV, Water Management Div. 

Defining a Process for Establishing Science-based Sediment TMDLs in Georgia and the Southeast...................................566 
Alice Miller Keyes, The Georgia Conservancy 

 
Sediment Loading and TMDLs - Part 2 
Moderator:  Dennis Martin, Georgia Forestry Commission 
Preliminary Sediment Analysis for the Broad River..............................................................................................................570 

David Radcliffe, Crop and Soil Sciences Dept., Univ. of Georgia, and Todd Rasmussen, 
School of Forest Resources, Univ. of Georgia 

Sediment Flux and Storage in a Southeastern Piedmont River System .................................................................................574 
John Kirkwood Martin and C. Rhett Jackson, School of Forest Resources; David S. Leigh, Dept.  
of Geography;  and Larry T. West, Dept. of Crop and Soil Sciences, University of Georgia 

USDA Forest Service Monitoring for TMDLs, Ecosystem Management, and Restoration in the  
Chattooga River Watershed ..................................................................................................................................................* 
Charlene Neihardt, U.S. Forest Service 

 
 
 
 



TRACK VI.  GROUNDWATER AND COASTAL ISSUES 
 
Groundwater Quality 
Moderator:  John Dowd, Dept. of Geology, Univ. of Georgia 
Piedmont Hydrology: Implications for Contaminated Sites ..................................................................................................578 

James B. Feild and John F. Dowd, Dept. of Geology, Univ. of Georgia 
Evaluation of the Micropurge (Low-flow) Method to the Packer Method of Groundwater  

Sampling of Fractures in Crystalline Bedrock of the North Georgia Piedmont (Poster) ..................................................582 
James B. Feild and John F. Dowd, Dept. of Geology, Univ. of Georgia   

Trichloroethene Presence in Rottenwood Creak Near Air Force Plant 6, Marietta, Georgia,  
Summer 2000....................................................................................................................................................................586 
Gerard J. Gonthier and Jonathan P. Waddell, U.S. Geological Survey   

A Relationship Between Nitrate and Iron in Georgia's Groundwater ....................................................................................590 
Paul Vendrell, Parshall Bush, Rick Hitchcock, William Johnson, Jr. and David Kissel,  
Agricultural and Environmental Services Laboratories, Univ. of Georgia; William Segars,  
Dept. of Crop and Soil Sciences, UGA; and Kristen B. McSwain, U.S. Geological Survey 

GIS Modeling of Ground-water Contamination at the Savannah River Site .........................................................................594 
Silas Mathes and Todd Rasmussen, School of Forest Resources, Univ. of Georgia; and  
John Reed, Westinghouse Savannah River Company  

 
Savannah River Basin 
Moderator:  Leroy Crosby, U.S. Army Corps of Engineers, Savannah District 
Proposed Savannah Harbor Deepening and Possible Impact on Floridan Aquifer................................................................597 

Christopher J. Schuberth, Armstrong Atlantic State University 
Limits to a Consensus-based Model of Involvement .............................................................................................................599 

Caitlin M. Wills, Dept. of Speech Communication, Univ. of Georgia 
New Savannah Bluff Lock and Dam - The Complexities of Deciding the Future of an Old Structure..................................603 

William Bailey, U.S. Army Corps of Engineers, Savannah District 
 
PANEL:  Savannah Basin Comprehensive Water Resources Study 
Moderator:  Leroy G. Crosby, U.S. Army Corps of Engineers, Savannah District 
Savannah River Basin Comprehensive Water Resources Management Study ......................................................................606 

Leroy Crosby, U.S. Army Corps of Engineers, Savannah District; Napoleon Caldwell, Georgia  
Environmental Protection Division; and Bud Badr, South Carolina Water Resources Commission 

Panel Discussion:  Savannah Basin Comprehensive Water Resources Study ...........................................................................* 
Leroy Crosby, U.S. Army Corps of Engineers, Savannah District; Napoleon Caldwell, Georgia  
Environmental Protection Division; and Bud Badr, South Carolina Water Resources Commission 

 
Estuarine Water Quality Trends 
Moderator:  Hans Neuhauser, Georgia Land Trust 
A Decade of Change in the Skidaway River Estuary.  I.  Hydrography and Nutrients..........................................................610 

Peter G. Verity, Skidaway Institute of Oceanography 
Linking Shifts in Historic Estuarine Vegetation to Salinity Changes Using a GIS................................................................615 

Carrie Smith, Merryl Alber and Alice Chalmers, Dept. of Marine Sciences, Univ. of Georgia 
Salinity Response of the Satilla River to Seasonal Changes in Freshwater Discharge (Poster).............................................619 

Jack Blanton, Skidaway Institute of Oceanography; and Merryl Alber and Joan Sheldon,  
Dept. of Marine Sciences, Univ. of Georgia 

Physical, Chemical, and Biological Monitoring of the Satilla River .....................................................................................623 
Katy Austin and Keith Gates, Marine Extension Service, Univ. of Georgia 

 
Water Management and Environmental Issues in Coastal Georgia 
Moderator:  John Clarke, U.S. Geological Survey  
Use of Ground-water Flow Models for Simulation of Water-management Scenarios for  

Coastal Georgia and Adjacent Parts of South Carolina ....................................................................................................627 
John S. Clarke and Richard E. Krause, U.S. Geological Survey 

 
 



Aquifer Storage Recovery in the Santee Limestone/Black Mingo Aquifer, Charleston,  
South Carolina, 1993-2000 ...............................................................................................................................................631 
Matthew Petkewich, U.S. Geological Survey; June Mirecki, Dept. of Geology, College  
of Charleston; and Kevin Conlon and Bruce Campbell, U.S. Geological Survey 

Literature Survey of Methods to Control Salt Water Intrusion into the Floridan Aquifer .....................................................635 
James F. Renner, Levy Kroitoru and Rebecka Snell, Golder Associates Inc. 

Environmental Concerns in Planning for Coastal Water Supply...............................................................................................* 
Patricia McIntosh, The Georgia Conservancy and Ben Brewton, Coastal Georgia 

Groundwater Development in the Altamaha River Watershed:  Implications for Conservation  
of Aquatic Ecosystems......................................................................................................................................................639 
Douglas T. Shaw, The Nature Conservancy of Georgia, Altamaha River Bioreserve 
 

Salt Water Intrusion into Coastal Georgia Aquifers 
Moderator:  Rick Krause, U.S. Geological Survey volunteer 
Saltwater Contamination in the Upper Floridan Aquifer at Brunswick, Georgia ..................................................................644 

L. Elliott Jones, U.S. Geological Survey 
Using Marine Reflection Seismics to Identify Potential Seawater Intrusion Sites in the Upper  

Floridan Aquifer of Coastal Georgia and South Carolina .................................................................................................648 
Anthony M. Foyle and Vernon J. Henry, Applied Coastal Research Lab, Georgia Southern  
University; and Clark R. Alexander, Skidaway Institute of Oceanography  

Hydrogeology and Water Quality of the Lower Floridan Aquifer, Coastal Georgia, 1999-2000..........................................652 
W. Fred Falls, Larry Harrelson, Kevin Conlon and Matthew Petkewich, U.S .Geological Survey 

Preliminary Numerical Models of Saltwater Transport in Coastal Georgia and Southeastern  
South Carolina ..................................................................................................................................................................656 
D.F. Payne, A.M. Provost and C.I. Voss, U.S. Geological Survey 

 
Alternative Water Sources for Coastal Georgia 
Moderator:   James Renner, Golder Associates Inc. 
Development of Long-term Sustainable Water Supplies from the Miocene Upper and Lower  

Brunswick Aquifers, Glynn and Bryan Counties, Georgia ...............................................................................................660 
Harold E. Gill, Jordan Jones & Goulding Inc. 

Engineering Assessment of the Miocene Aquifer System in Coastal Georgia.......................................................................665 
Jonathan Radtke, Christopher Hemingway and Robert Humphries, Golder Associates Inc. 

Preliminary Simulation of Pond-aquifer Flow and Water Availability at a Seepage Pond  
Near Brunswick, Georgia..................................................................................................................................................669 
Malek Abu-Ruman, Georgia Institute of Technology, and John S. Clarke, U.S. Geological Survey 

Southeast Georgia 24-county Alternative Water Supply Study.............................................................................................673 
Amy Ma, Katherine H. Zitsch, and Dieter Franz, Camp Dresser & McKee Inc. 
 
 

POSTERS 
 

Summary of Selected U.S. Geological Survey Water-resources Activities in Georgia .........................................................677 
Steven D. Craigg and Debbie Warner, U.S. Geological Survey  

New Watershed Boundary Map for Georgia .........................................................................................................................681 
Mark N. Landers and Keith McFadden, U.S. Geological Survey; and Jimmy R. Bramblett,  
Dept. of Agric. and Applied Economics, Univ. of Georgia 

A Watershed Scale Ranking Scheme for Evaluating Impacts of AFOs on Water Quality ....................................................682 
Robert K. Hubbard and W.L. Magette, Southeast Watershed Research Laboratory,  
USDA-ARS; and J.M. Sheridan, University College Dublin, Ireland 

Georgia Agricultural Water Quality Watershed Assessment.................................................................................................686 
Jimmy R. Bramblett, USDA-NRCS, Athens 

Assessment of Carolina Bays in Georgia...............................................................................................................................690 
Eric Van De Genachte, Georgia DNR, Georgia Natural Heritage Program 

Wildlife Habitat:  An Alternative Use for Degraded Agricultural Wetlands.........................................................................693 
Kristin Ling Smith, USDA Natural Resources Conservation Service; Robert N. Smith,  
RNS Resource Management Services; and Buster Haddock, H&H Farms 

Flint River Corridor Project:  A Riparian Health Analysis....................................................................................................697 



Shan Cammack and Eric Van De Genachte, Georgia DNR, Natural Heritage Program 
Locally Led Conservation in the Ichawaynochaway Watershed............................................................................................702 

Kristin Ling Smith, USDA Natural Resources Conservation Service 
Community-based Water Quality Monitoring by the Upper Oconee Watershed Network....................................................706 

Deanna E. Conners, Dept. of Environmental Health Science, Univ. of Georgia; Susan Eggert,  
Institute of Ecology, UGA; Jennifer Keyes, School of Forest Resources, UGA; and Michael  
Merrill, Institute of Ecology, UGA 

Water Quality Assessment for Lake Blackshear, Georgia .....................................................................................................710 
Lisa Jan Broadhurst and Elisabeth Elder, Biology Dept., Georgia Southwestern State Univ. 

Short-term and Long-term Sediment and Phosphorus Inputs to Lake Lanier ........................................................................714 
Xiaoquig Zeng and Todd C. Rasmussen, School of Forest Resources, Univ. of Georgia 

Summary of Fecal-coliform Bacteria Concentrations in Streams of the Chattahoochee River  
National Recreation Area, Metropolitan Atlanta, Georgia, May-Oct. 1994 and 1995......................................................718 
M. Brian Gregory and Elizabeth A. Frick, U.S. Geological Survey 

Hydrologic Transport of Escherichia coli Through a Piedmont Watershed..........................................................................722 
Demetrius Cox and Todd Rasmussen, School of Forest Resources, Univ. of Georgia 

Evaluating Transport of Cryptosporidium Oocysts Through Soils Using Polystyrene  
Microsphere Surrogates ....................................................................................................................................................726 
Dinku Endale, USDA-ARS; M.H. Young, Div. of Hydrologic Sciences, Desert Research  
Institute; K.D. Pennell, School of Civil and Envir. Engineering, Georgia Inst. of Technology;  
D.S. Fisher and J.L. Steiner, USDA-ARS; and A. Amirtharajah, School of Civil and Envir. 
Engineering, Georgia Inst. of Technology 

Funding of Non-point Source Program's "Stormwater Utilities":  The Griffin Experience................................................(201) 
Brant D. Keller, Georgia Association of Stormwater Management Agencies 

The Effects of a Golf Course on Leaf Litter Breakdown Rates in a Georgia Piedmont Stream ............................................730 
R. Gilmore MacGregor, Susan Herbert and Judy Meyer, Institute of Ecology, Univ. of Georgia;  
and Kevin Armbrust, Dept. of Crop and Soil Sciences, Univ. of Georgia 

Breakdown Rates of Tulip-poplar Leaves in Streams Draining Suburban Watersheds.........................................................733 
Susan Herbert and Judy Meyer, Institute of Ecology, Univ. of Georgia; and Kevin Armbrust  
and Larry Shuman, Dept. of Crop and Soil Sciences, Univ. of Georgia, Griffin 

The Effects of Sand Dredging on Benthic Macroinvertebrates in Two Urban Atlanta Streams................................................* 
Christopher D. Decker, School of Forest Resources, Univ. of Georgia 

A Field Trial using Low Application Rates of Polyacrylamide (PAM) to Reduce Soil Erosion  
from Disturbed Piedmont Soils.........................................................................................................................................736 
Rebekah L. Glazer and Daniel Markewitz, School of Forest Resources, Univ. of Georgia 

The Turfgrass Water Management Program at Univ. of Georgia..........................................................................................740 
Gil Landry, Dept. of Crop and Soil Science, Univ. of Georgia, Griffin 

Ribotyping to Determine the Source of Fecal Coliform Contamination in Three Household  
Wells Near Cochran, Georgia ...........................................................................................................................................743 
Jennifer Hill, Peter Hartel and William Segars, Dept. of Crop and Soil Sciences, Univ. of  
Georgia; and Parshall Bush, Agric. and Environmental Services Labs, Univ. of Georgia  

The Effect of Storms on Stream Water Quality in a Karst Landscape...................................................................................747 
Elizabeth R. Blood and J. Scott Phillips, J.W. Jones Ecological Research Center 

Water Use Patterns in the Watersheds of the Georgia Riverine Estuaries.............................................................................752 
Merryl Alber and Carrie Smith, Dept. of Marine Sciences, Univ. of Georgia 

Saltwater Contamination of Ground Water at Brunswick, Georgia and Hilton Head Island,  
South Carolina ..................................................................................................................................................................756 
Richard E. Krause and John S. Clarke, U.S. Geological Survey 

Effects of Regional Anthropogenic Groundwater Alterations on Groundwater Levels of  
the Sapelo Island Complex, Georgia.................................................................................................................................760 
Huda F. Alkaff, Institute of Ecology, Univ. of Georgia 

Linkage of Offshore and Onshore Hydrogeologic Data for Coastal Georgia and Adjacent  
Parts of South Carolina and Florida Using a Geographic Information System.................................................................764 
Michael T. Laitta, U.S. Geological Survey  



  
Hydrogeologic Conditions at Two Seepage Ponds in the Coastal Area of Georgia,  

August 1999 to February 2001 .........................................................................................................................................768 
Michael F. Peck and John S. Clarke, U.S. Geological Survey; Malek Abu-Ruman,  
Georgia Institute of Technology; and Michael T. Laitta, U.S. Geological Survey 

Use of Two-dimensional Direct-current-resistivity Profiling to Detect Fracture Zones  
in a Crystalline Rock Aquifer near Lawrenceville, Georgia .............................................................................................772 
Lester J. Williams and Marcel Belaval, U.S. Geological Survey  

Springflow Assessment of White Sulphur Springs ................................................................................................................774 
Thomas H. Mirti, Suwannee River Water Management District 

Weather Monitoring for Management of Water Resources...................................................................................................778 
Gerrit Hoogenboom, Dept. of Biological and Agric. Engineering, Univ. of Georgia 

Public-supply Water Use in the Metropolitan Atlanta, Georgia Area, 1995-2000 ................................................................782 
Julia L. Fanning, U.S. Geological Survey 

Summary of Streamflow Conditions for Calendar Year 2000 in Georgia .............................................................................783 
Timothy C. Stamey, US Geological Survey 

An Analysis of Historic Flows in the Satilla River Using Two Statistical Methods..............................................................787 
Duncan Elkins, Institute of Ecology, Univ. of Georgia 

The Role of Aqueous Thin Film Evaporative Cooling on Rates of Elemental Mercury  
Air-Water Exchange Under Temperature Disequilibrium Conditions ..............................................................................791 
Nicholas T. Loux, U.S. Environmental Protection Agency 

 
 
 
  EXHIBITS    
(Monday, 4:00-5:00 p.m. in Atrium outside Masters Hall)  

The Georgia Conservancy, Alice Keyes 

National Weather Service, Brad Gimmestad 

Georgia Assoc. of Storm Water Mgt. Agencies, Brant Keller 

Griffin's Stormwater Management Program, Brant Keller 

Ga. Water and Pollution Control Assn., Bryan Wagoner 

Upper Etowah River Alliance, Candace Stoughton 

UGA River Basin Science/Policy Center, Carol Hoffman 

USDA Natural Resources Conservation Service, Cran Upshaw 

Georgia's Stream Buffer Initiative, Dana Poole 

Georgia's Sea Grant Program, David Bryant 

Georgia Ground Water Association, Debbie Warner 

Georgia Department of Community Affairs,  Deborah Miness 

US EPA-Wetlands,  Gail Harrison 

US EPA-Drinking Water,  Jennifer Gardner 

Georgia Soil and Water Conservation Society, Jimmy Bramblett 

Georiga Dept. of Community Affairs,  Joe Krewer 

Georgia Lake Society,   John Maddox 

Georgia DNR P2AD Environmental Partnership, Judy Adler 

Upper Chattahoochee Riverkeeper, Kristi Rose 

US Army Corps of Engineers - Savannah Dist., Leroy Crosby 

USDA-EPA Liaisons, Lisa McKinley 



AWARE Program, Mark Risse 

Georgia EPD Adopt-A-Stream Program, Michele Droszcz 

US Army Corps of Engineers - Mobile District, Roger Burke 

Georgia Heritage Program,  Shan Cammack 

Flint River Corridor, Shan Cammack 

USGS Water Resource Investigations,  Steven Craigg 

Ga Environmental Protection Division, Tanja Halton-Mincey 

Improving Drinking Water, Tina Pagan 

  
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



1999  Georgia Water Resources Conference 
 

TABLE OF CONTENTS 
 

 Page 
PLENARY SESSION AND LUNCHEON SPEAKERS 
Water-related Legislation of the 1997-98 Term of the Georgia General Assembly ..................................................................1 
     James E. Kundell, Vinson Institute of Government, Univ. of Georgia 
Federal Interest in the ACF/ACT Interstate Compact ...............................................................................................................* 
     Lindsay Thomas, appointed Federal Commissioner for the ACF/ACT Compact 
Initiatives and Priorities for Addressing Environmental Issues .................................................................................................* 
     Peter Bahouth, Executive Director, Turner Foundation 
 
 

TRACK I.    RED CLAY CONFERENCE - ENVIRONMENTAL LAW 
Sponsored and Organized by:  Environmental Law Association, University of Georgia 

 
Using Stakeholder Processes in Environmental Decisionmaking (Ethics) 

Dorinda Dallmeyer, Rusk Center, Univ. of Georgia 
Terry F. Yosie, Executive Vice President, Ruder Finn Washington 

 
Representing the Plaintiff in an Environmental Suit 

Don Stack, Stack and Associates 
David Pope, Carr, Tabb & Pope, PC 

 
River Basin Management Planning 

Ann Pickett, Georgia Environmental Policy Institute 
 
Water Law 

Peter Appel, School of Law, Univ. of Georgia 
Bill Buzbee, School of Law, Emory University 
Victor Flatt, School of Law, Georgia State University 

 
Interstate Water Pollution 

Tom Beisswenger, Georgia Center for Law in the Public Interest 
 
Total Maximum Daily Loads (TMDLs) 

Doug Haines, Georgia Center for Law in the Public Interest 
 
Stormwater Permitting 

Steve O'Day 
Michelle Fried, Upper Chattahoochee Riverkeeper 

 
Tri-State Water Compact 

Bob Kerr, Director, Georgia DNR, Pollution Prevention Assistance Division 
Matt Keyes, Georgia Conservancy 
TBA, Southern Environmental Law Center 

 
Coastal Growth Management 

Jimmy Chandler,  South Carolina Environmental Law Project, Pawleys Island, SC  
Wesley Woolf, Southern Environmental Law Center 

 
Part 5 Minimum Standards 

Jim Frederick, Georgia Department of Community Affairs 
Lee Carmon, Georgia Department of Community Affairs 

 
 

TRACK II.   WATER SUPPLY MANAGEMENT 



                
Water Conservation 
Moderator:  Mary Elfner, Chatham County-Savannah MPC Water Conservation Program 
Water Conservation and Waste Minimization Techniques for Georgia's Food Processing Industry.........................................6 

Brian Kiepper, Dept. of Biological and Agric. Engineering, William Merka, Dept. of Poultry  
Science, and A. Estes Reynolds, Dept. of Food Science and Technology, Univ. of Georgia 

A Multi-family Water Conservation Study in Chatham County, Georgia .................................................................................8 
Deatre Boyles, and Mary Elfner, Chatham County-Savannah Metropolitan Planning Commission 

A Water Supplier=s Role in Education ...................................................................................................................................12 
Fox McCarthy, Cobb County-Marietta Water Authority 

Water Conservation Regulations and Implementation for the State of Georgia ......................................................................16 
William N. Morris, Georgia DNR, Environmental Protection Division, Water Resources Branch 

 
PANEL:  Water Conservation Issues  
Moderator:  Mary Elfner, Chatham County-Savannah MPC Water Conservation Program 
Water Conservation Issues Panel Discussion ..........................................................................................................................19 

Jack Dozier, Executive Director, Georgia Water & Pollution Control Association; Mary Elfner,  
Chatham County-Savannah MPC Water Conservation Program; Jeffrey Jordan, Griffin Experiment  
Station, Univ. of Georgia, Harry Jue, Water and Sewer Bureau Chief, City of Savannah; Fox McCarthy,  
Cobb County-Marietta Water Authorit;, David Rutherford, Georgia Regional Development Center;  
Chris Thomas, U.S. Environmental Protection Agency; and Bennett Weinstein, Water Conservation  
Specialist, Georgia DNR, Environmental Protection Division 

 
PANEL:  Environmental Impact Statements for Water Allocation for the  Alabama-Coosa- 
Tallapoosa (ACT) River Basin and the Apalachicola-Chattahoochee-Flint (ACF) River Basin 
Moderator: Roger A. Burke, Chief, Plan Formulation Branch, U.S. Army Corps of Engineers, Mobile 
Background and Approach for Preparation of Environmental Impact Statements:  A Programmatic  

Evaluation Approach ..........................................................................................................................................................21 
Joanne Brandt, U.S. Army Corps of Engineers, Mobile District 

Using Reservoir System Modeling (HEC-5) as a Basis for a Programmatic Evaluation Framework 
(ACF River Basin Allocation EIS)......................................................................................................................................24 

    James Hathorn Jr., U.S. Army Corps of Engineers, Mobile District 
Water Quality Modeling for the ACT and ACF River Basins Using BASINS and HEC-5Q..................................................27 

Michael Eubanks, U.S. Army Corps of Engineers, Mobile District, and Jim Greenfield, U.S.  
Environmental Protection Agency, Region IV    

Two-Dimensional Water Quality Modeling Using CEQUAL-W2 on Selected Reservoirs.....................................................30 
James Martin and Craig Hesterlee, AsCI Corporation, and Tom Cole, U.S. Army Corps  
of Engineers, Waterways Experiment Station 

Assessment of Economic Impacts for the Water Allocation Formula Environmental Impact Statements...............................32 
Ken Claseman, U.S. Army Corps of Engineers, Mobile District 

Cultural Resources:  Basin-wide Impact Assessment using Probabilistic Modeling and GIS Tools .......................................36 
Tom Whitley, Brockington and Associates Inc. 

Summary of the U.S. Fish and Wildlife Service=s Contribution to the ACT and ACF Draft  
Environmental Impact Statements...................................................................................................................................... 37 
Jerry W. Ziewitz, U.S. Fish and Wildlife Service  

Impact Assessment for Reservoir Fisheries and Biological Assessments Underway for Programmatic  
Endangered Species Consultation .......................................................................................................................................41 
Steven R. Layman, and E.B. Jones, CH2M HILL, Jerry W. Ziewitz, U.S. Fish and Wildlife Service,  
and Doug Baughman, CH2M HILL 

Water Allocation for the ACF River Basin; Potential Impacts of Reduced Freshwater Inflow on  
Apalachicola Bay, FL, Oyster Populations: Coupling Hydrologic and Biological Models.................................................45 
Mark Monaco and C.J. Klein, NOAA, National Ocean Service  



ACF Reservoir Storage Use and Allocation 
Moderator: Gary Mauldin, U.S. Army Corps of Engineers, South Atlantic Division  
The Marginalization of Federal  Hydropower .........................................................................................................................48 

George McMahon, Camp, Dresser & McKee Inc. 
Storage Reallocation Issues in Federal Multipurpose Reservoirs............................................................................................51 

Michael C. Farmer, School of Public Policy, Georgia Institute of Technology, and  
George F. McMahon, Camp, Dresser & McKee 

Reservoir Storage-Yield for the Non-Hydrologist.....................................................................................................................* 
Edmund B. Burkett, U.S. Army Corps of Engineers, Mobile District 

 
ACF Water Allocation Issues 
Moderator:  Pat Stevens, Chief, Environmental Planning, Atlanta Regional Commission 
Georgia's Water Allocation Proposal: The Motivation for Adopting the Inevitable Drought Ideology ..................................56 

Ethan Armentrout, Dept. of Biological and Agric. Engineering, Univ. of Georgia  
Teaching Water Resource Economics:  The ACF Case Study ................................................................................................62 

Jeffrey L. Jordan, Dept. of Agricultural and Applied Economics, Univ. of Georgia  
A Planning Model for the ACF River Basin..............................................................................................................................* 

Aris Georgakakos, Georgia Water Resources Institute, Georgia Institute of Technology 
Integrating Community Values into Scientific Models............................................................................................................64 

Brian Fath and M.B. Beck, School of Forest Resources, Univ. of Georgia; and Sarah Coffin, City  
Planning Program, Bryan Norton, School of Public Policy, and Anne Steinemann, City Planning  
Program, Georgia Institute of Technology 

Analysis of Stakeholder Involvement in Georgia Water Issues.................................................................................................* 
Ann Pickett, Georgia Environmental Policy Institute 

 
Wastewater Treatment  
Moderator:  Jack Dozier, Georgia Water and Pollution Control Association 
Treatment of Process Wastewaters for Recycling Using an Advanced Oxidation Process .....................................................68 

Michael Diaz and Edward Law, Dept. of Biological and Agric. Engineering, Univ. of Georgia  
On-line Monitoring and Dynamic Modeling of Wastewater Treatment ..................................................................................73 

Rong Liu and M.B. Beck, School of Forest Resources, Univ. of Georgia   
Demonstration of Water Conservation Through Automated Dyebath Reuse ..........................................................................77 

Beth White, Georgia Institute of Technology 
Improved Management Practices for a Georgia Landfill.........................................................................................................80 

Matt C. Smith and David Gattie, Dept. of Biological and Agric. Engineering, Univ. of Georgia 
 

Drinking Water Quality 
Moderator:  Stallings Howell, U.S. Environmental Protection Agency, Region IV 
Guidelines for Potable Water Reuse:  Is Georgia Ready to Address What is Already Happening?........................................84 

Ken Hall, CH2M HILL, and Frank Stephens, Gwinnett County Dept. of Public Utilities 
Identification of Polar Drinking Water Disinfection By-products With LC/MS .....................................................................88 

Susan Richardson, Tashia V. Caughran, Thomas Poiger, Yingbo Guo, and F. Gene Crumley,  
U.S. Environmental Protection Agency 

Preparing Your Consumer Confidence Report: What Every Utility Should Know.................................................................91 
Heather M. Kunz, CH2M HILL  

 
Source Water Assessment and Protection 
Moderator:  Nolton Johnson, Georgia Environmental Protection Division  
Source-Water Assessments and the Kentucky Long-Range County Water Supply Planning Program ...................................95 

David Morgan, Environmental Control Supervisor, Frankfort, Kentucky  
Methods for Segmentation of Source-water Protection Areas and Susceptibility Assessment to Contamination  

for Public Surface-water Systems, and Their Application to an Intake, Aiken, South Carolina..........................................97 
Timothy H. Lanier and W. Fred Falls, U.S. Geological Survey  

Enlisting Local Governments in Protection of Water Resources:  The Environmental Planning Criteria .............................102 
Michael Gleaton, Georgia Department of Community Affairs     

Georgia=s Source Water Assessment and Protection Program for Public Drinking Water Sources .....................................103 



Barbara Stitt-Allen, Georgia DNR, Environmental Protection Division 



TRACK III.  WATERSHED PROTECTION 
 

Watershed Assessment and Management 
Moderator:  Mark Landers, U.S. Geological Survey 
The Use of In-house Resources by a Municipality to Conduct a Detailed Watershed Assessment .......................................106 

Robert Bourne and Judy Bowers, Cobb County Water System  
Watershed Monitoring and Modeling Techniques ................................................................................................................110 

Billy G. Turner and Clifford J. Arnett, Columbus Water Works, and Mark Boner, Wet Weather  
Engineering and Technology 

Application of EPA=s BASINS Model for a Watershed Assessment Project in Fulton County, Georgia ............................115 
Avinash S. Patwardhan, CH2M HILL        

Developing Stream Corridor Protection Policies ..................................................................................................................119 
Seth J. Wenger and Laurie Fowler, Institute of Ecology, Univ. of Georgia 

Developing Practical Guidelines for Watershed Improvement .............................................................................................122 
Ken Hall, CH2M HILL, and Jim Scarbrough, Gwinnett County Dept. of Public Utilities   

            
NonPoint Pollution - Best Management Practices 
Moderator:  Anwer Ahmed, ARCADIS Geraghty & Miller 
Effectiveness of Forestry Best Management Practices:  Evaluating Water Quality from  

Intensely Managed Watersheds.........................................................................................................................................126 
Melanie B. Ruhlman, International Paper Company 

Georgia=s Revised Best Management Practices for Forestry................................................................................................130 
Frank Green, Georgia Forestry Commission 

How Programs can Motivate Developers to Implement Effective Construction Site Erosion Controls:  A  
Comparison between Two Southeastern Metropolitan Regions........................................................................................132 
Diana Weber, Georgia Institute of Technology  

 
Stormwater Management 
Moderator:  Ross King, Association of County Commissioners of Georgia 
Athens-Clarke County Stormwater Management Program....................................................................................................136 

Robert S. Brown, Athens-Clarke County Dept. of Transportation and Public Works,  
and Anwer Ahmed, ARCADIS Geraghty & Miller 

Survey of Current Stormwater Design Practices ...................................................................................................................140 
Melissa Lilburn, ARCADIS Geraghty & Miller 

Griffin, Georgia=s Stormwater Utility "A Non-structural Best Management Practice" (BMP)............................................144 
Brant D. Keller, City of Griffin Public Works and Stormwater Department 

Wastewater Pricing and Facilities in Georgia........................................................................................................................148 
Jeffery L. Jordan, Dept. of Agricultural and Applied Economics, Univ. of Georgia 

 
Land Development Provisions to Protect Water Quality   
Moderator:  Ted Mikalsen, Georgia DNR Environmental Protection Division 
Townpark Planning Concepts and Practice and Water Quality Protection............................................................................150 

Stephen Macauley, Macauley Homes and Neighborhoods 
Development Ordinances to Protect Streams ........................................................................................................................151 

David B. Nichols, Bruce K. Ferguson, Scott Weinberg, and Mary Anne Alabanza Akers, School of  
Environmental Design, University of Georgia 

 
Urbanization Effects on Streams 
Moderator:  Chris Crow   
Evaluation of the Long-term Impacts of Urbanization on the Physical Characteristics of  

Piedmont Headwater Streams ...........................................................................................................................................155 
Robert L. Bourne, Cobb Water System Central Laboratory, and Ted Mikalsen, Georgia DNR,  
Environmental Protection Division 

Mitigation of Urban Runoff Impacts on Atlanta Streams ......................................................................................................158 
Thomas Brosnan, ILSI Risk Science Institute; Bruce Ferguson, School of Environmental Design,  
Univ. of Georgia; Robert Iosco, Virginia Dept. of Transportation; Gary Moll, American  
Forests; Thomas Schueler, Center for Watershed Protection; Robbin B. Sotir, Robbin B.  
Sotir & Associates, Inc.; and Rick Watson, Bellevue Utilities Department, Washington 



The Effect of Urbanization on Water Runoff in the Big Creek Watershed ...........................................................................162 
Betsy Herrmann, Dept. of Geography and Anthropology, Georgia State Univ. 

Potential Leaching and Runoff of Nutrients from Golf Greens and Fairways .......................................................................166 
Larry M. Shuman, Crop and Soil Sciences Department, Univ. of Georgia, Griffin   

 
Water Quality and Land Use Effects 
Moderator:  Tom Stanko, Atlanta Regional Commission  
Relation of Land Use to Nutrient and Suspended-Sediment Concentrations, Loads, and Yields  

in the Upper Chattahoochee River Basin, Georgia, 1993-98 ............................................................................................170 
Elizabeth A. Frick and Gary R. Buell, U.S. Geological Survey   

Can Land-use Patterns Serve as a Predictor of Pesticide Occurrence Within an Urban Landscape? ....................................180 
Evelyn H. Hopkins and Daniel J. Hippe, U.S. Geological Survey   

Development of a Scientific Understanding of the Effects of Changing Land Use on Stream Ecosystems ..........................187 
Amy D. Rosemond, Institute of Ecology; David S. Leigh, Dept. of Geography; Byron J.  
Freeman, Mary C. Freeman, Elizabeth A. Kramer, Michael J. Paul, and Catherine M.  
Pringle, Institute of Ecology, Univ. of Georgia 

Assessing Water Quality in the Mobile River Basin .............................................................................................................190 
J. Brian Atkins, U.S. Geological Survey 

Assessment of Nutrient Trends and Loads for the Mobile River Basin.................................................................................191 
Douglas A. Harned and J. Brian Atkins, U.S. Geological Survey  
 

Stream Channel Morphology  
Moderator:  David Leigh, Dept. of Geography, Univ. of Georgia 
The Impact of Past and Present Land Use on Two Georgia Piedmont Streams ....................................................................192 

Leslie Edwards, Christopher Sturm, Joseph Charles, and Candace Stoughton,  
Dept. of Geography, Univ. of Georgia 

Regional Curves for Urban Channel Geometry in Atlanta ....................................................................................................196 
Soley Snyder and Bruce Ferguson, School of Environmental Design, Univ. of Georgia 

Fluvial Restoration in the Chattahoochee Headwaters ..........................................................................................................199 
Katherine Baer, Upper Chattahoochee Riverkeeper; Jennifer Derby, Tony Able, Morris  
Flexner, Bruce Pruitt, and Pete Kalla, U.S. Environmental Protection Agency, Region IV 

Hydrologic and Geomorphic Controls on Particulate Concentrations in Ichawaynochaway  
Creek, a Blackwater Coastal Plain Stream ........................................................................................................................203 
Stephen W. Golladay, Kevin Watt, Sally Entrekin, and Juliann Battle, J.W. Jones Ecological  
Research Center 
 

Riparian Buffer Zones  I 
Moderator:  Richard Lowrance, USDA Agricultural Research Service   
Water Quality Function of Riparian Ecosystems in Georgia .................................................................................................207 

George Vellidis, Dept. of Biological and Agric. Engineering, Univ. of Georgia 
Enhancing Understanding of Effects of Riparian Buffers on Aquatic Ecosystems Through  

Development of Environmental Outreach Tools...............................................................................................................211 
Catherine Pringle and Ron Bjorkland, Institute of Ecology, Univ. of Georgia, and Bruce  
Newton, NRCS, National Weather and Climate Center, Oregon 

An Assessment of the Need for Protection and Restoration of Riparian Habitats in Georgia ...............................................215 
Jonathan Ambrose, Georgia DNR, Natural Heritage Program 

State and Local Efforts in Managing Riparian Buffer Zones.................................................................................................219 
Jim Frederick, Georgia Department of Community Affairs   

 
Riparian Buffer Zones  II 
Moderator:   L. Mark Risse, Dept. of Biological and Agric. Engineering, Univ. of Georgia   
Buffering Georgia with Creativity and Federal Programs .....................................................................................................223 

Andrew P. Johnson, USDA Natural Resources Conservation Service 
The Riparian Forest Buffer Initiative of the Chesapeake Bay Program.................................................................................227 

Albert H. Todd, USDA Forest Service 
 
PANEL:  Implementing Riparian Buffer Programs in Georgia 
Moderator:  Susan Crow, Fanning Institute, Univ. of Georgia 
Panel Discussion:  Implementing Riparian Buffer Programs in Georgia...................................................................................* 



  Judy Meyer, Institute of Ecology, and James Kundell, Vinson Institute of Government,  
Univ. of Georgia; Bob Kerr, Georgia DNR, Pollution Prevention Assistance Division;  
and Becky Shortland, NOAA, National Ocean Survey 
 

 
TRACK IV.   WATER QUALITY 

 
Animal Waste Management  
Moderator:  David Radcliffe, Dept. of Crop and Soil Sciences, Univ. of Georgia 
Water Quality of Runoff and Leachate from an Improved Dairy Loafing Area ....................................................................230 

K. A. McVay and D. E. Radcliffe, Dept. of Crop and Soil Sciences, Univ. of Georgia 
Impact of Poultry Mortality Pits on Farm Groundwater Quality ...........................................................................................234 

Lee Myers, Georgia Dept. of Agriculture; Parshall Bush and W.I. Segars, Cooperative Extension  
Service, and David Radcliffe, Dept. of Crop and Soil Sciences, Univ. of Georgia 

Anaerobic Codigestion of Hog and Poultry Waste................................................................................................................240 
Benjamin S. Magbanua Jr. and Thomas T. Adams, Dept. of Biological and Agric. Engineering,  
Univ. of Georgia; and Phillip Johnston, Alternative Fuels, Inc. 
 

Animal Waste Management - CAFO Issues 
Moderator:  Jimmy Bramblett, Natural Resources Conservation Service      
AWARE Team Activities in Georgia ....................................................................................................................................244 

L. Mark Risse, Dept. of Biological and Agric. Engineering, David Radcliffe, Glen Harris, and  
Miguel Cabrera, Dept. of Crop and Soil Sciences, Larry Newton, Dept. of Animal and Dairy  
Sciences, and John Worley, Dept. of Biological and Agric. Engineering, Univ. of Georgia 

Role of a Stakeholder Advisory Group in Developing C.A.F.O. Regulations in Georgia.....................................................248 
David Radcliffe, Dept. of Crop and Soil Sciences, L. Mark Risse, Dept. of Biological and Agric.  
Engineering, Univ. of Georgia; and Justine Thompson, Southern Environmental Law Center 

Threats to Georgia=s Water Quality: An Analysis of E.P.D.=s Proposed C.A.F.O. Rules ...................................................252 
Justine Thompson, Southern Environmental Law Center 

The Siting of Concentrated Animal Feeding Operations (CAFOs):  Information Gaps  
for Achieving Environmental Justice ................................................................................................................................257 
Ellen Sutherland, Institute of Ecology, Univ. of Georgia  

 
Animal Waste Management 2 – AWARE 
Moderator:  L. Mark Risse, Dept. of Biological and Agric. Engineering, Univ. of Georgia 
Grazing Management Effects on Surface Runoff from Pastures Fertilized with Broiler Litter .............................................260 

Holli Kuykendall, USDA Natural Resources Conservation Service; Miguel Cabrera and  
Carl Hoveland, Dept. of Crop and Soil Sciences, Mark McCann, Cooperative Extension  
Service, and Larry West, Dept. of Crop and Soil Sciences, Univ. of Georgia  

Evolution of Phosphorus Concentration in Surface Runoff from Pastures Fertilized with Broiler Litter..............................264 
Miguel L. Cabrera, Dept. of Crop and Soil Sciences, Univ. of Georgia; Holli Kuykendall,  
USDA Natural Resources Conservation Service; Carl Hoveland, Dept. of Crop and Soil  
Sciences, and Mark McCann, Cooperative Extension Service, Univ. of Georgia 

Field Trials of Alum Amendment of Broiler Litter to Reduce Soluble Phosphorus..............................................................268 
John W. Worley, Dept. of Biological and Agric. Engineering, and Miguel L. Cabrera,  
Dept. of Crop and Soil Sciences, Univ. of Georgia 

Watershed Stewardship Seminar ...........................................................................................................................................273 
Lisa Ann Kelley and L. Mark Risse, Dept. of Biological and Agric. Engineering, Univ.  
of Georgia; Jose Pagan, USDA Natural Resources Conservation Service; and Michele  
Droszcz, Georgia Department of Natural Resources 

 
Animal Waste Management 3  - AWARE 
Moderator:  John Worley, Dept. of Biological and Agric. Engineering, Univ. of Georgia 
Evaluation of a Small, In-field Runoff Collector...................................................................................................................275 

Dorcas Franklin, USDA Agricultural Research Service; Miguel Cabrera, Dept. of Crop  
and Soil Sciences, Univ. of Georgia; Jean Steiner and Dinku Endale, USDA Agricultural  
Research Service; and William Miller, Dept. of Crop and Soil Sciences, Univ. of Georgia 



Nutrient Balance for Triple-crop Forage Production Systems Fertilized with Dairy Manure  
or Commercial Fertilizer ...................................................................................................................................................279 
G.L. Newton, Dept. of Animal and Dairy Science, G.J. Gascho, Dept. of Crop and Soil  
Sciences, and G. Vellidis, Dept. of Biological and Agric. Engineering, Univ. of Georgia;  
R.N. Gates, R.K. Hubbard, R. Lowrance, A.W. Johnson, W.G. Hudson, III, H.R. Sumner,  
and R.G. Williams, USDA ARS; and J.R. Allison, Dept. of Agric. and Applied Economics,  
Univ. of Georgia   

Total Coliform, E. Coli, and Enterococci Bacteria in Grazed and Wooded Watersheds  
of the Southern Piedmont..................................................................................................................................................283 
Dwight S. Fisher and Dinku Endale, USDA Agricultural Research Service 

 
Biological Indicators of Water Quality 
Moderator:  Carol Couch, U.S. Geological Survey 
Development of a Standardized Index of Biotic Integrity for the Piedmont Region of Georgia ...........................................287 

Brian L. Shaner, Georgia Department of Natural Resources 
Assessing Biological Effects of Animal Production on Intermittent Coastal Plain Streams..................................................291 

Stephanie Davis and Stephen Golladay, J.W. Jones Ecological Research Center, George  
Vellidis, Dept. of Biological and Agric. Engineering, and Catherine Pringle, Institute of  
Ecology, Univ. of Georgia  

Unique Steephead Stream Segments in Southwest Georgia:  Invertebrate Diversity  
and Biomonitoring ............................................................................................................................................................295 
Sally Entrekin and Stephen Golladay, J.W. Jones Ecological Research Center; and Melanie  
Ruhlman and Craig Hedman, International Paper, Southlands Experiment Forest 

Invertebrates Associated with Coarse Woody Debris in Streams, Upland Forests, and Wetlands:  
A Review...........................................................................................................................................................................299 
Amy Braccia and D.P. Batzer, Department of Entomology, Univ. of Georgia 

 
Sediment in Streams 
Moderator:  Terry Sturm, Civil Engineering, Georgia Institute of Technology 
In-Situ Monitoring of Suspended Sediments: Development of a Densimetric Monitoring Instrument .................................303 

Daniel Calhoun and Todd Rasmussen, School of Forest Resources, Univ. of Georgia  
Daily Sediment Loads in the North Oconee River ................................................................................................................307 

Bobbie Cox and Todd C. Rasmussen, School of Forest Resources, Univ. of Georgia 
Stream Sediment Transport and Associated Water Quality Modeling ..................................................................................310 

Wei Zeng and M.B. Beck, School of Forest Resources, Univ. of Georgia 
Experimental Evaluation of HELPQ Leachate Generation and Quality ................................................................................314 

Jennifer N. Patty, ARCADIS Geraghty & Miller 
 
Sediment Effects on Stream Biota 
Effects of Land-use Change on Sediment Transport and Fish Assemblage Structure in  

Southern Appalachian Streams..........................................................................................................................................318 
Andrew Sutherland, Judy Meyer, and Ned Gardiner, Institute of Ecology, Univ. of Georgia 

A Scientific Basis for Erosion and Sedimentation Standards in the Blue Ridge  
Physiographic Province.....................................................................................................................................................321 
Judy Meyer, Andrew Sutherland, Kevin Barnes, David Walters, and Byron Freeman,  
Institute of Ecology, Univ. of Georgia 

Effects of Sand Dredging on Channel Morphology, Invertebrate Communities, and Fish  
Communities in Urban DeKalb County Streams...............................................................................................................325 
Chris Decker, Jennifer Keyes, C. Rhett Jackson, Jay Shelton, and Ben Jackson, School  
of Forest Resources, Univ. of Georgia 

Evaluating Water Quality of Navigable Waters in Georgia Using a Geographic Information System..................................329 
Diane C. Burgoon and Keith W. McFadden, U.S. Geological Survey  

Reservoir Water Quality 
Sponsor:  Georgia Lake Society 
Moderator: William Tietjen, Georgia Southwestern University 
Identification of Effective and Cost Efficient Tailrace Water Quality Enhancement Techniques  

at  Buford Dam, Gwinnett County, Georgia..........................................................................................................................* 
Jerry D. Jones, U.S. Army Corps of Engineers, Mobile District 



Conasauga River Discharge and Thermal Behavior as Demonstrated by Temperature Monitoring  
of a Pumped Storage Reservoir Water Release.................................................................................................................330 
Barry G.H. Browne, and James F. Renner, Golder Associates Inc. 

Erosional Process and Its Potential Control at Thurmond Lake ............................................................................................334 
Bruce K. Ferguson, School of Environmental Design, Univ. of Georgia 

A Critique of New Water Quality Criteria in Georgia: Policy and Ecological Implications .................................................338 
Emma J. Rosi, Institute of Ecology, Univ. of Georgia 

 
Lake Water Quality Management 
Sponsor:  Georgia Lake Society 
Moderator:  Ron King, Law Engineering 
Identifying Key Model Parameters in Matching Observed Past and Possible Future Behaviors  

for Lake Oglethorpe, Georgia ...........................................................................................................................................341 
F. Osidele and M.B. Beck, Warnell School of Forest Resources, Univ. of Georgia  

Comparison of Lake Sinclair Cove and Main Channel Water Quality, 1998 ........................................................................346 
Tom Broadwell, Georgia Power Company 

Water Quality Dynamics in Lake Lanier ...............................................................................................................................350 
Zeng Xiao-Qing and Todd C. Rasmussen, School of Forest Resources, Univ. of Georgia 

Volunteer Monitoring with Georgia Lakes Society Inc.=s Adopt-A-Lake Program .............................................................354 
Cindy Stokes, Dept. of Biological and Physical Sciences, Kennesaw State University 

 
 
ANNUAL MEETING OF THE GEORGIA LAKE SOCIETY -  March 31, 5:15 PM 
    Contact:  Ron King, President, Georgia Lake Society  <RKING@kennesaw.Lawco.com> 
                
 

TRACK V.  RIVER BASIN MANAGEMENT 
 

Real-Time River Forecasting, Advantages and Limitations 
Moderator:  Reggina Garza, NOAA Southeast River Forecast Center    
The National Weather Service River Forecast System..........................................................................................................356 

Todd Hamill, National Weather Service Southeast River Forecast Center    
Lumped and Semi-distributed Modeling using NEXRAD Stage-III Data:  Results from  

Continuous Multi-year Simulations...................................................................................................................................359 
Michael Smith, Victor Koren, Ziya Zhang, and David Wang, National Weather Service  
Hydrologic Research Lab 

Utilizing Radar Data to Improve Streamflow Forecasts ........................................................................................................363 
Keith Stellman, Henry Fuelberg, Florida State University; and Reggina Garza, National  
Weather Service Southeast River Forecast Center      

Quantitative Precipitation Forecast:  Its Generation and Verification at the Southeast  
River Forecast Center........................................................................................................................................................366 
Jack Bushong, National Weather Service Southeast River Forecast Center 

Georges over Puerto Rico......................................................................................................................................................374 
Reggina Garza and Jonathan Atwell, National Weather Service Southeast River Forecast Center 

 
PANEL:  Coordination and Response Efforts During the El Nino Floods of 1998 
Moderator:  John Feldt, NWS Southeast River Forecast Center 
Introduction and Overview of Event/Role of SERFC................................................................................................................* 

John Feldt, Hydrologist in Charge, National Weather Service Southeast River Forecast Center  
Role of USGS............................................................................................................................................................................* 

Tim Stamey, Surface Water Specialist, U.S. Geological Survey 
Role of GEMA ..........................................................................................................................................................................* 

Charlie English, Acting Director of Operations, Georgia Emergency Management Agency 
Role of USACE.........................................................................................................................................................................* 

Ed Burkett, Chief, Water Management Section, U.S. Army Corps of Engineers, Mobile  
Role of Municipality..................................................................................................................................................................* 

Ann Zimmer, Assistant Engineering Director, City of Albany  



 
Wetlands Mitigation Issues 
Moderator:  Keith A. Parsons, Georgia DNR, Environmental Protection Division 
The Georgia Wetlands Trust Fund:  An In-lieu Fee Program for Wetlands Mitigation ........................................................381 

Hans Neuhauser, Georgia Land Trust Service Center; and Rebecca Rowden,  
Office of Counsel, U.S. Army Corps of Engineers, Savannah District 

Wetland Mitigation Banking in Georgia, Trends and Projections.............................................................................................* 
Keith A. Parsons, Georgia DNR, Environmental Protection Division 

 
PANEL:  Wetlands Mitigation Banking 
Moderator:  Keith A. Parsons, Georgia DNR, Environmental Protection Division 
Panel Discussion: Wetlands Mitigation Banking.......................................................................................................................* 

Art Berger and Robert Holbrook, Wet, Inc.; Steve Jones, Environmental Services, Inc.;  
   Walter Stevens, Marshlands Plantation, Inc.; Richard Morgan, U.S. Army Corps of  

Engineers; Bob Lord, U.S. EPA, Region IV; Kathy Chapman, U.S. Fish And Wildlife  
Service; David Rackley, NOAA, National Marine Fisheries Service; and Keith Parsons,  
Georgia DNR, Environmental Protection Division   

 
TMDLs:  Past, Present, and Future 
Moderator: Ron Mikulak, Chief, Technical Support Section, U.S. EPA, Region IV    
Overview and Status of Recent Activities in the TMDL Program.............................................................................................* 

Ron Mikulak, Chief, Technical Support Section, U.S. EPA, Region IV 
Total Maximum Daily Load (TMDL) Development and Georgia Agriculture .....................................................................384 

Jimmy Bramblett, USDA Natural Resources Conservation Service 
State of Georgia=s TMDL Program..........................................................................................................................................* 

Mork Winn, Georgia DNR, Environmental Protection Division 
TMDL Development: Cheap, Fast, Accurate (Pick Two) .................................................................................................... 389 

Jim Greenfield, U.S. Environmental Protection Agency, Region IV 
 

River Basin Management Plans 
Moderator:  Sally Bethea, Upper Chattahoochee Riverkeeper 
South Carolina Water Plan ....................................................................................................................................................392 

Rodney Cherry and A.W. Badr, South Carolina Department of Natural Resources 
Oconee River Basin Plan:  A Focus on the Law and Process................................................................................................394 

Ann Pickett, Georgia Environmental Policy Institute 
Sustainability Criteria for Water Resource Systems..............................................................................................................396 

George McMahon, Camp, Dresser & McKee Inc. 
SPIECES:  Stepwise Procedure for Incorporating Environmental Consideration  

into Engineering Solutions ................................................................................................................................................399 
Tim Foutz, Brahm Verma, Sid Thompson and Alireza Esteghlalian, Dept. of Biological  
and Agric. Engineering, Univ. of Georgia 

 
Citizen Participation in Basin Planning 
Moderator:  Tom Nessmith, U.S. Environmental Protection Agency, Region IV 
Participation in Watershed Management:  Are All Things Created Equal?...............................................................................*  

Gail Cowie, Fanning Institute, Univ. of Georgia 
Valuing Ecosystem Quality through Environmental Indicators.............................................................................................402 

Nanette Nelson and Andrew Keeler, Dept. of Agric. and Applied Economics, Univ. of Georgia 
Designing Management Strategies that Integrate Stakeholder Beliefs and Scientific Models:   

A Case Study of Lake Lanier ............................................................................................................................................405 
Sarah Coffin, City Planning Program, Georgia Tech; Brian Fath and M.B. Beck,  
School of Forest Resources, Univ. of Georgia; Bryan Norton, School of Public Policy,  
Georgia Tech; and Anne Steinemann, City Planning Program, Georgia Tech 

A Decision Support System for Shared-Vision Planning and Management of Lake Victoria  
in East Africa ........................................................................................................................................................................* 
Aris Georgakakos, Georgia Water Resources Institute, Georgia Tech 

 



Water Agency Directors= Program Summaries............................................................................................................* 
Moderator: Tim Hale, U.S. Geological Survey 

Nolton Johnson, Georgia DNR, Environmental Protection Division; Leroy Crosby, U.S.  
Army Corps of Engineers, Savannah District; Michael Gleaton, Georgia Department  
of Community Affairs; and Shirley Merritt, Natural Resources Conservation Service 

 
State and Federal Responsibilities in Water Management 
Moderator:  Doug Mundrick, U.S. Environmental Protection Agency, Region IV 
Federal-State Environmental Agency Relationships: A Weak Confederacy .........................................................................409 

Douglas P. Haines, Georgia Center for Law in the Public Interest  
Insight into State and Local Government Responsibilities for Effective Watershed  

Management in Georgia ....................................................................................................................................................413 
Alice E. Miller, Institute of Ecology, and James E. Kundell, Vinson Institute of  
Government and Institute of Ecology, Univ. of Georgia 

Public Participation and Environmental Justice in Selected Watershed Projects  
in Georgia and Alabama....................................................................................................................................................417 
Sandra Crismon, Dept. of Anthropology, Univ. of Georgia 

 
 

TRACK VI.   GROUNDWATER AND COASTAL ISSUES 
 
Agricultural Water Use 
Agricultural Irrigation Trends in Georgia..............................................................................................................................421 

Kerry A. Harrison and Anthony Tyson, Dept. of Biological and Agric. Engineering,  
Univ. of Georgia 

Crop Water Use as a Function of Climate Variability in Georgia .........................................................................................425 
Vesselin Alexandrov and Gerrit Hoogenboom, Dept. of Biological and Agric.  
Engineering, Univ. of Georgia, Griffin  

Agricultural Water Consumption in the ACF River Basin:  Current Approaches for Quantifying  
Irrigation in Georgia..........................................................................................................................................................429  
James Hook, National Environmentally Sound Production Agriculture Lab, Univ. of Georgia;  
Elizabeth Blood, J.W. Jones Ecological Research Center; Daniel Thomas and Kerry Harrison,  
Dept. of Biological and Agric. Engineering, Univ. of Georgia; and Ralph Powell, Georgia Power 

Agricultural Water Consumption in the ACT/ACF River Basins:  Approaches for Projecting Irrigated  
Acreage and Amounts .......................................................................................................................................................433 
Elizabeth Blood, J. W. Jones Ecological Center; James Hook, National Environmentally  
Sound Production Agriculture Lab, Univ. of Georgia; and Kerry Harrison, Dept. of Biological  
and Agric. Engineering, Univ. of Georgia 

 
Wetlands 
Moderator:  Ronnie Haynes, U.S. Fish and Wildlife Service 
Water Quality and Aquatic Macroinvertebrates in Three Types of Reference Limesink  

Wetlands in Southwest Georgia ........................................................................................................................................439 
Juliann Battle and Stephen Golladay, J.W. Jones Ecological Research Center 

Sediment and Nutrient Accumulation in Floodplain and Depressional Cypress-gum  
Forest Soils of Southwestern Georgia ...............................................................................................................................443 
Christopher Craft and William Casey, J.W. Jones Ecological Research Center 

Relationships Among Soil Lithology, Timber Harvest and the Hydrology of Coastal  
Plain Depressional Wetlands.............................................................................................................................................447 
Melinda Mosner and C. Rhett Jackson, School of Forest Resources, and Darold  
P. Batzer, Dept. of Entomology, Univ. of Georgia 

Atlantic White Cedar Wetlands in West-Central Georgia .....................................................................................................451 
Scott Lamb, Dept. of Geography, Georgia State University    

 
Coastal Groundwater 
Moderator:  Rick Krause, U.S. Geological Survey 
Aquifer Interconnection in Eastern Chatham County, Georgia, as Indicated by Hydraulic  



and Water Chemistry Data ...............................................................................................................................................455 
John S. Clarke, Cardwell H. Smith and James B. McConnell, U.S. Geological Survey 

Groundwater and Salt Water Modeling in Coastal Areas......................................................................................................457 
Mark Maimone, Camp, Dresser & McKee  

Cumberland Island National Seashore:  Linking Offshore Impacts to Mainland Withdrawals  
from a Regional Karst Aquifer ..........................................................................................................................................463 
Sydney T. Bacchus, Institute of Ecology, Univ. of Georgia 

 
Coastal Water Supply 
Moderator:  Rick Krause, U.S. Geological Survey 
The Local Comprehensive Water Supply Management Plan Development Process:   

A Review of Bulloch, Liberty and McIntosh Counties .....................................................................................................473 
Richard A. Douglas, Coastal Georgia Regional Development Center 

Water Supply Planning as a Growth Management Tool in Coastal Georgia .........................................................................477 
David Rutherford, Coastal Georgia Regional Development Center  

The Glynn County Water Resources Management Plan........................................................................................................479 
David M. Ashley, Jordan, Jones & Goulding Inc.       

Public-private Partnerships in the Delivery of Water Supply....................................................................................................* 
Mary Carole Cooney, TSG Holdings, Inc. 

Surface Water Withdrawal and Coastal Economic Issues .....................................................................................................484 
David Kyler, Coastal Georgia Center for Sustainable Development 

 
Savannah River Basin 
Moderator:  Leroy Crosby and Terry Stratton, U.S. Army Corps of Engineers, Savannah District 
Savannah River Basin Water Budget and Reservoir Operation Model .................................................................................486 

A.W. Badr, South Carolina Department of Natural Resources  
Savannah River Basin Comprehensive Water Resources Management Study ......................................................................488 

Leroy G. Crosby, U.S. Army Corps of Engineers, Savannah District  
Effects of a Turbo Scouring on Striped Bass Eggs in the Savannah River............................................................................491 

Alexander Wyss, E. Aylin Ozmelek, Robert Burks, and James Renner, Golder Associates Inc.,  
and David Harmon, CITGO Asphalt Refining Company 

Back River Section 1135 Environmental Restoration Study, Savannah River, Georgia/South Carolina ..............................495 
Terry Stratton, U.S. Army Corps of Engineers, Savannah District 

 
PANEL:  Savannah Harbor Deepening Project 
Moderator:  Judy Jennings, Coastal Georgia Chapter, Sierra Club 
Panel Discussion: Savannah Harbor Deepening Project .......................................................................................................500 

Judy Jennings, Coastal Georgia Chapter, Sierra Club; Sam Drake, Savannah Coastal Refuges; 
     Keith Parsons, Georgia DNR, Environmental Protection Division;  

David Kyler, Coastal Georgia Center for Sustainable Development; and  
Tom Meronek, Georgia DNR, Fisheries Section  

Proposal to Deepen Savannah Harbor from 42' to 48'...............................................................................................................* 
Representative, Georgia Ports Authority 

FWS Views on the Harbor Project's Effects..............................................................................................................................* 
Sam Drake, Savannah Coastal Refuges 

Striped Bass Fishery in the Lower Savannah River...................................................................................................................* 
Tom Meronek, Georgia DNR, Fisheries Section 

Georgia EPD's Section 401 Evaluation of the Harbor Deepening Proposal..............................................................................*  
Keith Parsons, Georgia DNR, Environmental Protection Division   

Economic Impacts of the Project on Commercial and Recreational Fisheries and Tourism  
in Chatham County................................................................................................................................................................* 
David Kyler, Coastal Georgia Center for Sustainable Development 

 
Groundwater Contamination 
Moderator:  John Clarke, U.S. Geological Survey 
Demonstrating Natural Attenuation with the Electric Power Research Institute's  

Multi-chemical Groundwater Transport Model ROAM....................................................................................................502 
Steve Bearce, Southern Company Services 



Occurrence of Nitrates in Georgia's Groundwater.....................................................................................................................* 
William I. Segars, Dept. of Crop and Soil Sciences, Univ. of Georgia    

Investigation of the Source of Nitrate Contamination in the Upper Floridian Aquifer  
Near Albany, Georgia .......................................................................................................................................................507 
David Wenner, Dept. of Geology, Univ. of Georgia, and Susan M. Reyher,  
Dougherty County Health Dept. 

Evaluation of a BTEX Plume in Fractured Crystalline Rock in the Georgia Piedmont ........................................................511 
James B. Feild and John F. Dowd, Dept. of Geology, Univ. of Georgia 
 

Ground and Surface Water Hydrology 
Moderator:  John Clarke, U.S. Geological Survey 
Krypton Tracer Test to Characterize the Recharge of a Highly Fractured Aquifer 

in Lawrenceville, Georgia .................................................................................................................................................516 
Momin Uddin, John Dowd, and David Wenner, Dept. of Geology, Univ. of Georgia 

Estimating Flood Frequency in Gaged and Ungaged Watersheds .........................................................................................520 
Bruce Pruitt, Institute of Ecology, Wade Nutter, School of Forest Resources, Univ.  
of Georgia; and William Ainslie, U.S. Environmental Protection Agency, Region IV 

The Effects of Antecedent Rainfall Upon Stream Runoff in the Coastal Plain of Georgia ...................................................524 
Seth Rose, Dept. of Geology, Georgia State University 

Trends in Salinities and Flushing Times of Georgia Estuaries ..............................................................................................528 
Merryl Alber and Joan Sheldon, Dept. of Marine Sciences, Univ. of Georgia 
 

 
POSTERS    

 
A Georgia Watershed Atlas Directory...................................................................................................................................532 

Olin M. Ivey, Georgia Environmental Organization, Inc., E. Lynn Usery, and W. Wayne  
Boone, Dept. of Geography, Univ. of Georgia 

Athens Community Watershed Project..................................................................................................................................544 
Margaret Barfield, Interdisiplinary Program in Toxicology, Univ. of Georgia, and  
Douglas Haines, Georgia Center for Law in the Public Interest 

The Environmentors Program: An Outreach Program for High School Students .................................................................548 
Erin Clark, U.S. Fish and Wildlife Service 

Farm*A*Syst/Home*A*Syst .................................................................................................................................................550 
Lisa Ann Kelley and L. Mark Risse, Dept. of Biological and Agric. Engineering, Univ. of Georgia 

Summary of Selected U.S. Geological Survey Programs in Georgia, with Emphasis on Water  
Resources Investigations ...................................................................................................................................................552 
Steven D. Craigg and John S. Clarke, U.S. Geological Survey 

Water Use in Coastal Georgia by County and Source for 1997 and Trends, 1980-97 ..........................................................556 
Julia L. Fanning, U.S. Geological Survey 

Ag. Water Pumping:  A New Program to Evaluate Agricultural Water Use in Georgia .......................................................560 
Daniel Thomas, Cathy Myers-Roche, and Kerry Harrison, Dept. of Biological and Agric.  
Engineering, James Hook, NESPAL, Anthony Tyson and Gerrit Hoogenboom, BAE, and  
William Segars, Dept. of Crop and Soil Sciences, Univ. of Georgia 

Water Levels in the Upper Floridian Aquifer in the Coastal Area of Georgia, 1990-98 .......................................................563 
Michel F. Peck, U.S. Geological Survey  

Hydrogeology of the Lawrenceville Area, Georgia...............................................................................................................566 
Melinda J. Chapman, U.S. Geological Survey,  Thomas J. Crawford, State University  
of West Georgia, and W. Todd Tharpe, U.S. Geological Survey 

Differences of Soil Water Use, Lint and Biomass Yield in No-till and Conventionally Tilled  
Cotton in the Southern Piedmont ......................................................................................................................................570 
D.M. Endale, USDA Agricultural Research Service; D.E. Radcliffe, Dept. of Crop and Soil  
Sciences, UGA, J.L. Steiner,  USDA-ARS; Miguel L. Cabrera, Dept. of Crop and Soil  
Sciences, UGA; D.V. McCracken, Consultant; B.V. Vencill and L. Lhor, Dept. of Crop  
and Soil Sciences, UGA; and H.H. Schomberg, USDA-ARS 

Land Model:  A Simulation Tool for Estimating the Nutrient Dynamics from Land-applied  
Animal Manure ................................................................................................................................................................ 574 
Daniel Hitchcock, Dept. of Biological and Agric. Engineering, Miguel Cabrera, Dept.  



of Crop and Soil Sciences, and Matt C. Smith, BAE, Univ. of Georgia 
Nitrate Adsorption Model for Georgia Variable Charge Subsoils.........................................................................................578 

Nikolla Qafoku and Malcolm Sumner, Dept. of Crop and Soil Sciences, Univ. of Georgia 
Modeling the Effect of Slope and Precipitation on Lateral Flow in a Piedmont Soil ............................................................582 

Elizabeth Crisfield and David Radcliffe, Dept.. of Crop and Soil Sciences, Univ. of Georgia 
The Missing Component in Forest Hydrology Models..........................................................................................................586 

Sydney T. Bacchus, Institute of Ecology, Univ. of Georgia 
Tracing the Mixing and Movement of Groundwater into Florida Bay with Four Naturally 

 Occurring Radium Isotopes..............................................................................................................................................590 
Peter Swarzenski, Charles Holmes, and Eugene Shinn, U.S. Geological Survey; and  
Willard Moore, Dept. of Geological Sciences, Univ. of South Carolina 

Tritium Concentrations in Northeast Georgia Rainwater ......................................................................................................593 
Richard Jakiel, Georgia DNR; Marie Weber-Goeke, School of Mechanical Engineering,  
Georgia Institute of Technology; and Robert Rosson and Bernd Kahn, Environmental  
Resources Center, Georgia Institute of Technology 

Lead Accumulation in Soft Tissues and Shells of Asiatic Clams (Corbicula fluminea)........................................................597 
Deanna Conners, Stacy Westerfield, Anna Feyko, and Marsha Black, Dept. of  
Environmental Health Science, Univ. of Georgia 

Advantages of a Multidisciplinary Approach to In Situ and On-site Phytoremediation  
of Contaminated Surface and Ground Waters...................................................................................................................601 
Sydney Bacchus, Institute of Ecology, Univ. of Georgia; and Sridhar Susarla and Steve  
McCutcheon, U.S. Environmental Protection Agency 

GIS Database of the Conservation Lands of Georgia ................................................................................................................* 
John Paul Schmidt, Institute of Ecology, Univ. of Georgia 

Research and Education Garden:  Disseminating Pollution Prevention Information  
for Urban Landscapes .......................................................................................................................................................602 
Susan Varlamoff and Joyce Latimer, Georgia Station Research and Education Garden,  
Univ. of Georgia, Griffin  
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 



 
1997  Georgia Water Resources Conference 

 
TABLE OF CONTENTS 

  
                                        
                           Page 
 
LUNCHEON SPEAKERS 
Surface Water Withdrawal Permits Programs for Humid Regions............................................................................................1 

J. Wayland Eheart, Dept. of Civil Engineering, University of Illinois, Urbana 
Water-related Legislation of the 1995-1996 Term of the Georgia General Assembly ..............................................................5 

James E. Kundell, Vinson Institute of Government, Univ. of Georgia 
 
DINNER SPEAKERS 
Moderator:  Todd Rasmussen, School of Forest Resources, Univ. of Georgia 
New Directions for the American Water Resources Association ..............................................................................................* 

Stephan J. Nix, President, American Water Resources Association 
 A Visual Tour of the Chattahoochee River:  Headwaters to Gulf by Canoe ............................................................................* 

Joe and Monica Cook, Rome, Georgia   
Overview of Georgia=s River Care 2000 Program ...................................................................................................................* 

Lonice Barrett, Commissioner, Georgia Department of Natural Resources 
 
PLENARY SESSION:  The Future of Water Resources Management in the ACF  
and ACT River Basins - Looking Beyond the Comprehensive Study 
Moderator:  Roger Burke, Chief, Plan Formulation Branch, Army Corps of Engineers, Mobile 
Shared Vision Model and How It Will be Used in the ACT/ACF Comprehensive Study.........................................................* 

Janet Starnes, Senior Policy Analyst, Northwest Florida Water Management District 
Interstate Compacts ...................................................................................................................................................................* 

Nolton Johnson, Chief, Water Resources Management Branch, Georgia EPD 
Allocation Formula Concepts ....................................................................................................................................................* 

Walter Stevenson, Jr., Chief, Office of Water Resources, Alabama Department of Economic  
and Community Affairs 

Development of an Interagency Management Plan for Federal Agencies .................................................................................* 
J. Keith Graham, U.S. Army Corps of Engineers, Mobile District 

 
 

TRACK I.  BASIN-WIDE PLANNING 
 
Comprehensive Basin Management - Modeling 
Moderator:  Gary Mauldin, U.S. Army Corps of Engineers, South Atlantic Division 
Water Resources Management:  Challenges and Opportunities ................................................................................................9 

Aris Georgakakos, Civil and Environmental Engineering, Georgia Institute of Technology 
Decision Analysis and Optimization Modeling for Complex Water Resource Systems..........................................................14 

L. Jeffrey Lefkoff, Hydrologic Consultants, Inc., and Donald R. Kendall, Calleguas  
Municipal Water District, Ventura County, California 

Effective Water Supply Planning in Uncertain Times.............................................................................................................19 
Trish Reifenberger, Brown and Caldwell, and James Parsons, Cobb County-Marietta  
Water Authority 

Water Reuse Challenges in Georgia:  A Gwinnett County Case Study ...................................................................................22 
Ken C. Hall, CH2M HILL 

 
Interstate Water Management 
Moderator:  Ron Cummings, Policy Research Center, Georgia State University  
An Interstate Management Strategy for the Suwannee River Basin ........................................................................................26 

Kirk Webster, Suwannee River Water Management District, and Mork Winn,  



Georgia DNR, Environmental Protection Division 
Interstate Coordination Mechanisms for the ACF Basin from a Florida Perspective ..............................................................28 

Andrew A. Dzurik, College of Engineering, Florida State University 
The Interstate Compacts for Water Allocation of the ACF and ACT River Basins:   

A Legal Perspective...........................................................................................................................................................31 
Leigh Martin, School of Law, Univ. of Georgia 

 
Water Allocation Alternatives - ACT/ACF River Basins 
Moderators:  Leroy Crosby, U.S. Army Corps of Engineers, Savannah District 
Preparing and Using Shared Vision Models for the Apalachicola-Chattahoochee-Flint Watershed .......................................35 

Steve Leitman and Janet Starnes, Northwest Florida Water Management District 
Developing and Analyzing River System Management Alternatives for the ACT/ACF  

Comprehensive Study ........................................................................................................................................................37 
Steve Whitlock, Georgia DNR, Environmental Protection Division 

Key Steps to Water Allocation Formulas for the ACT and ACF River Basins .......................................................................38 
David E. Hawkins, Georgia DNR, Environmental Protection Division 

Calibration of STELLA and HEC-5 Models for the ACF Basin .............................................................................................42 
Yongqing Yu, Dave Hawkins, Steve Whitlock, and Owen McKeon, Georgia DNR,  
Environmental Protection Division 

 
Water Quality of the Lower ACF River Basin 
Moderator:  William Tietjen, Dept. of Biology, Georgia Southwestern College 
Environmental Distribution of Mercury Related to Land Use and Physicochemical  Setting  

in Watersheds of the Apalachicola-Chattahoochee-Flint River Basin ...............................................................................45 
Carol A. Couch, U.S. Geological Survey 

Transport of Trace Elements and Semi-volatile Organic Compounds in Fluvial Sediments  
of the Lower Flint River (Georgia) and Apalachicola River (Georgia, Florida, Alabama)  
Basins During Tropical Storm Alberto, July 1994.............................................................................................................53 
Gary R. Buell, U.S. Geological Survey 

World Wide Web Access to U.S. Geological Survey Publications and Data:  Apalachicola- 
Chattahoochee-Flint River Basin, Georgia, Florida, and Alabama, 1992-95.....................................................................62 
Jerry W. Garrett, Howard A. Perlman, and Judith D. Scholz, U.S. Geological Survey 

Pesticide Occurrence in the Upper Floridian Aquifer in the Dougherty Plain and Marianna  
Lowlands Districts, Southwestern Georgia and Adjacent Areas of Alabama and Florida .................................................65 
Daniel J. Hippe, U.S. Geological Survey 

 
Water Management Issues in the Lower ACF Basin 
Moderator:  Ronald M. North, Professor Emeritus, Dept. of Agric. and Applied Economics,  

Univ. of Georgia, and North American Water Management Institute 
Southwest Georgia Water Management Issues........................................................................................................................68 

Ronald M. North, North American Water Management Institute 
Agricultural Practices and Water Quality..................................................................................................................................* 

Elizabeth Blood, J.W. Jones Ecological Research Center 
Water Policy and Management Issues for Agriculture and Agribusiness ..................................................................................* 

Brian Dill, Georgia Farm Bureau Federation 
Water Management and Economic Development .....................................................................................................................* 

Ken Hatcher, Stevenson & Palmer Engineers 
Waterways, Navigation, and Agriculture:  ACF River Basin ....................................................................................................* 

Homer Hirt, Tri-Rivers Waterway Association 
Economic, Recreational and Environmental Issues of Water Management in Southwest Georgia ...........................................* 

Linda Kuller, Southwest Georgia Regional Development Center 
The Flint River Basin:  Unfinished Products...........................................................................................................................69 

Ronald M. North, North American Water Management Institute 
 
Comprehensive River Basin Planning and Assessment 
Moderator:  Gail Cowie, Institute of Community and Area Development, Univ. of Georgia 
Hydrologic Unit Mapping in Georgia......................................................................................................................................70 

Mark N. Landers,  U.S. Geological Survey 
Water Quality Assessment of the Suwannee River Basin........................................................................................................73 



Jean-Paul Calixte and Jimmy Bramblett, USDA Natural Resources Conservation Service 
Resources for Citizen Participation in Watershed Protection..................................................................................................77 

Olin M. Ivey, GEO - Georgia Environmental Organization, Inc. 
A Citizen=s Guide for Watershed Protection ..........................................................................................................................79 

Barrett P. Walker, GEO - Georgia Environmental Organization, Inc. 
RIO:  Directory and Atlas for the Georgia Region ..................................................................................................................82 

Karen Bohling McGrath, GEO - Georgia Environmental Organization, Inc. 
Hazard Mitigation Activities Involving Dams.........................................................................................................................85 

Tom Woolsey, Georgia DNR, Environmental Protection Division 
 
Savannah River Basin 
Moderators:  Stallings Howell, U.S. Environmental Protection Agency, and Myron  

Yuschichin, U.S. Army Corps of Engineers, Savannah District 
Emerging Water Resources Management Issues in the Savannah River Basin .......................................................................88 

Meredith Anderson, U.S. Environmental Protection Agency, Region IV; Leroy Crosby,  
U.S. Army Corps of Engineers; Sally Knowles, South Carolina Department of Health  
and Environmental Control; Nolton Johnson, Georgia DNR; Olin Ivey, GEO - Georgia  
Environmental Organization; and Chuck Coomer, Georgia DNR, Wildlife Resources Div. 

A Comprehensive Water Resources Development Study for the Savannah River Basin ........................................................91 
Leroy G. Crosby, U.S. Army Corps of Engineers, Savannah District 

 
 

TRACK II.  WATER QUALITY MANAGEMENT 
 
Atlanta Area Stream Quality 
Moderator:  Pat Stevens, Atlanta Regional Commission 
Evaluation of Streamwater Quality in the Atlanta Region.......................................................................................................94 

Norman Peters, USGS, and Stephen Kandell, Atlanta Regional Commission 
Stream Quality Assessments in the Developing Community...................................................................................................99 

Robert L. Bourne and Ransom Bennett, Cobb County Water System 
Spatial and Temporal Variability in Nutrient Concentrations in Surface Waters of the  

Chattahoochee River Basin Near Atlanta, Georgia..........................................................................................................103 
Norman E. Peters, Gary R. Buell, and Elizabeth A. Frick, U.S. Geological Survey 

Surface-water and Shallow Ground-water Quality in the Vicinity of Metropolitan Atlanta,  
Upper Chattahoochee River Basin, Georgia, 1992-95.....................................................................................................113 
Elizabeth A. Frick, U.S. Geological Survey 

Use of a Preliminary Index of Biotic Integrity in Urban Streams Around Atlanta, Georgia .................................................118 
Joseph C. DeVivo, Institute of Ecology, Univ. of Georgia; Carol A. Couch, U.S.  
Geological Survey; and Byron J. Freeman, Institute of Ecology, Univ. of Georgia 

 
Agriculture and Forestry 
Moderator:  Cran Upshaw, USDA Natural Resources Conservation Service 
Effects of Acidic Deposition on Water Quality and Forest Health in Georgia ......................................................................122 

Thomas G. Huntington and Richard P. Hooper, U.S. Geological Survey 
Agricultural Irrigation Trends in Georgia..............................................................................................................................127 

Kerry Harrison and Anthony Tyson, Cooperative Extension Service, Univ. of Georgia 
Partnering for Georgia=s Natural Resources:  The 1996 Farm Bill ......................................................................................131 

Jimmy R. Bramblett, USDA Natural Resources Conservation Service 
 
Sedimentation and Turbidity 
Moderator:  James E. Kundell, Vinson Institute of Government, Univ. of Georgia 
Big Creek Watershed Volunteer Monitoring and Education Program:  Focus on Wet  

Weather Sediment and Turbidity Levels..........................................................................................................................134 
Glynn Forrest Groszmann, Groszmann Environmental Services 

 
Sedimentation and Georgia=s Fishes:  An Analysis of Existing Information and  

Future Research ...............................................................................................................................................................139 
Kevin Barnes, Judy Meyer, and Byron Freeman, Institute of Ecology, UGA 



Characterization of Temporal and Spatial Variability of Turbidity in the Upper  
Chattahoochee River........................................................................................................................................................144 
Skelly Holmbeck-Pelham and Todd Rasmussen, School of Forest Resources, UGA 

The Dirt II Panel:  Georgia=s Erosion and Sediment Control Technical Committee................................................................* 
Benjamin C. Dysart, Dysart and Associates, Inc. 

Technical Problems with Implementing a Statewide Sediment Control Program .....................................................................* 
Art Horowitz, U.S. Geological Survey 

 
Pollution Prevention in Georgia 
Moderator:  L. Mark Risse, Dept. of Biological and Agric. Engineering, Univ. of Georgia 
Opportunities and Impediments for Pollution Prevention in Crop Production......................................................................148 

L. Mark Risse, Dept. of Biological and Agric. Engineering, Univ. of Georgia 
Reducing the Pollution Potential of Pesticides and Fertilizers in the Environmental  

Horticulture Industry........................................................................................................................................................156 
Joyce G. Latimer and S. Kristine Braman, Dept. of Horticulture, Univ. of Georgia 

Water Conservation and Waste Minimization in the Food Processing Industry....................................................................158 
Michael G. Powell, Dept. of Biological and Agric. Engineering, Univ. of Georgia 

Water Conservation Through Automated Dyebath Reuse.....................................................................................................160 
James L. Clark, Georgia Tech Research Institute, Georgia Institute of Technology 

 
Total Maximum Daily Loads 
Moderator:  Jim Greenfield, U.S. Environmental Protection Agency, Region IV 
The Sierra Club v. the U.S. Environmental Protection Agency: A Presentation  

of the Case Filed to Clean Up Georgia=s Waters ............................................................................................................164 
Christy Waite Espy, School of Forest Resources, Univ. of Georgia 

Overview of the TMDL Development Process .........................................................................................................................* 
John Deatrick, U.S. Environmental Protection Agency, Region IV 

The Georgia TMDL Lawsuit .....................................................................................................................................................* 
Yvonne Martin, U.S. Environmental Protection Agency, Region IV 

 
Lake Lanier and the Upper Chattahoochee Basin 
Moderator:  Edmond A. Mayhew, Dept. of Biology, Gainesville College 
Survey of Nonpoint Trace Metal Inputs to Lake Lanier ........................................................................................................170 

David S. Leigh and Douglas W. Gamble, Dept. of Geography, Univ. of Georgia 
The Impact of Discrete Pollutant Sources on the Water Quality of Lake Lanier...................................................................174 

M. Timmerly York, Appiah Amirtharajah, and Barbara Brouckaert, School of Civil  
and Environmental Engineering, Georgia Institute of Technology 

Forest Plan Revision on the Chattahoochee and Oconee National Forests............................................................................178 
Marcus A. Beard, Interdisciplinary Planning Team for the Chattahoochee and Oconee  
National Forests 

Upper Chattahoochee Headwaters Riparian Restoration and Education Project...................................................................181 
Katherine Baer, Upper Chattahoochee Riverkeeper, and Jennifer Derby, U.S. 
Environmental Protection Agency, Region IV 

 
Costs of Poor Water Quality 
Moderator:  Bryan Hager, Georgia Sierra Club 
The Costs of Poor Water Quality Management.....................................................................................................................184 

Bryan Hager, Georgia Sierra Club 
Impacts of Poor Water Quality on Adjacent Property Owners..............................................................................................185 

Edmond A. Mayhew, Dept. of Biology, Gainesville College 
Silt:  Its Impact on the City of Roswell=s Cecil Wood Water Purification Plant ..................................................................188 

Luke W. Wood, Cecil Wood Water Purification Plant 
Costs of Not Being Able to Use Chattahoochee River Water Downstream from Atlanta .........................................................* 

Jim Bazley, Carrol County Water Authority 
TMDL Lawsuit to Force Georgia to Develop an Effective Plan to Clean Up Polluted Waters.................................................* 

Doug Haines, Georgia Center for Law in the Public Interest, Athens 
 
 

TRACK III.  WATERSHED PROTECTION 



 
 Aquatic Ecosystems Research 
Moderator:  Ronnie Haynes, U.S. Fish and Wildlife Service 
Hydrologic Condition Analysis .............................................................................................................................................189 

Keith R. McLaughlin, USDA Forest Service 
Watershed and Hydrologic Condition Analysis.....................................................................................................................192 

Jim Greenfield, U.S. Environmental Protection Agency, Region IV 
Biomarker Assessment of Environmental Contamination:  In-Situ Studies with Freshwater  

Bivalves ...........................................................................................................................................................................193 
Marsha Black, Stacy Westerfield and John Belin, Environmental Health Science Dept.,  
and Kelley Van Vreede, Interdisciplinary Toxicology Program, Univ. of Georgia 

Influence of Riparian Landform on Large Woody Debris Input and Movement in a Blackwater  
Coastal Plain Stream........................................................................................................................................................197 
Stephen W. Golladay, J. W. Jones Ecological Research Center; B.J. Palik, USDA Forest  
Service; and P.C. Goebel and B. W. Taylor, J. W. Jones Ecological Research Center 

Back to Odum:  Using Ecosystem Functional Measures in Stream Ecosystem Management ...............................................201 
Michael J. Paul, Institute of Ecology, Univ. of Georgia 

 
Local and Regional Planning for Water Resource Protection in Georgia 
Moderator:  Susan Crow, Institute of Community and Area Development, Univ. of Georgia 
River Corridor Planning and Protection Strategies................................................................................................................206 

Lee A. Carmon, Northeast Georgia Regional Development Center 
The Chattahoochee-Flint Regional Development Center=s Role in Local and Regional Water  

Supply Issues ...................................................................................................................................................................210 
Lisa J. Hollingsworth, Chattahoochee-Flint Regional Development Center 

Protection of Water Resources in the Big Creek Watershed .................................................................................................213 
Dee West, City of Alpharetta, Georgia 

Advising Local Elected Officials in Water Resources Issues:  Using Knowledge in ASpeaking  
Truth to Power@...............................................................................................................................................................216 
David C. Kyler, Sapelo Foundation 

A Case Study of the Establishment and Revision of Watershed Regulations for Douglas  
County, Georgia...............................................................................................................................................................220 
Cheryl A. Dean, Appalachian Council of Governments 

Legal Tools for the Protection of River Corridors.................................................................................................................222 
Ann Pickett, Georgia Environmental Policy Institute 

 
Watershed Management 
Moderator:  Bill White, Georgia Soil and Water Conservation Commission 
The Broad River Watershed Protection Demonstration Project ............................................................................................224 

Susan Crow, Institute of Community and Area Development, Univ. of Georgia; Laurie  
Fowler, Georgia Environmental Policy Institute; and Sam Islam, Georgia Department  
of Community Affairs 

The Ebenezer Creek Watershed Protection Demonstration Project ......................................................................................227 
Jonathan Ambrose, Georgia DNR, Natural Heritage Program; and Susan Crow,  
Institute of Community and Area Development, Univ. of Georgia 

Urban Watershed Initiatives:  A City of Atlanta Case Study.................................................................................................233 
Ken Hall, CH2M HILL, and Tyler Richards, City of Atlanta Department of Public Works 

Regional Water Quality and Wastewater Concerns:  Technology Transfer, Environmental  
Education and Information Dissemination That Works...................................................................................................237 
James F. McGovern, Institute of Community and Area Development, Univ. of Georgia 

Georgia Adopt-A-Stream:  New Directions...............................................................................................................................* 
Eve Funderburk, Georgia Dept. of Natural Resources

 
Watershed Quality and Land Use Trends 
Moderator:  Bruce Ferguson, School of Environmental Design, Univ. of Georgia 
Analysis of Land Use and Land Cover Changes in the Ebenezer Creek Watershed,  

1958-1993........................................................................................................................................................................241 



Susan R. Crow, Institute of Community and Area Development, Univ. of Georgia;  
and Jonathan P. Ambrose, Georgia DNR, Natural Heritage Program 

Comparing Water Quality Along a Gradient of Urbanization ...............................................................................................245 
Lee Carrubba, Institute of Ecology, Univ. of Georgia 

Watershed Evaluation Requirements to Manage Growth-driven Water Quality Impacts......................................................249 
Elizabeth Krousel, William A. Kreutzberger and Phillip Sacco, CH2M HILL;  
and Judy Bowers, Cobb County Water System 

Flood and Sediment Interpretation at the Historic Scull Shoals Mill ....................................................................................253 
Bruce K. Ferguson, School of Environmental Design, Univ. of Georgia 

 
Hydrology of the Okefenokee Swamp 
Moderator:  Kevin Hiers, Institute of Ecology, Univ. of Georgia 
Wetlands Creation and Restoration of Functional Values at a Titanium Mineral Operation  

Along Trail Ridge in Northeast Florida ...........................................................................................................................257 
Jon A. Samborski, E.I. DuPont De Nemours and Co., Inc.; and Michael A. Miller,  
Environmental Services and Permitting, Inc. 

Okefenokee Swamp Hydrology.............................................................................................................................................262 
Cynthia Loftin, Florida Cooperative Fish and Wildlife Research Unit, Univ. of Florida 

Aquatic Communities of the Okefenokee Swamp .................................................................................................................266 
Amy E. Bergstedt and Karen G. Porter, Institute of Ecology, Univ. of Georgia 

Natural Communities and Hydrology of Trail Ridge ................................................................................................................* 
Jim Renner, Golder Associates, Inc. 

 
Wetlands 
Moderator:  Larry Morris, School of Forest Resources, Univ. of Georgia 
Climate Change, Rising Sea Level and the Fate of Coastal Wetlands...................................................................................270 

Huda F. Alkaff, Institute of Ecology, Univ. of Georgia 
The Role of the Floridan Aquifer in Depressional Wetlands Hydrodynamics and Hydroperiod ..........................................273 

E.R. Blood, J.S. Phillips, D Calhoun and J.W. Jones Ecological Research Center;  
and D. Edwards, University of South Carolina 

Premature Decline and Death of Trees Associated with a Man-made Lake and Groundwater  
Withdrawals in Albany, Georgia .....................................................................................................................................280 
Sydney T. Bacchus, Institute of Ecology, Univ. of Georgia 

The Hydrogeomorphic (HGM) Approach to Wetland Functional Assessment:  Concept,  
Development and Use..........................................................................................................................................................* 
Wade Nutter, School of Forest Resources, Univ. of Georgia  

 

 
TRACK IV.  WATER QUANTITY 

 
Floods and Droughts - Forecasting and Coping 
Moderator:  Reggina Garza, National Weather Service Southeast River Forecast Center 
Use of the Quantitative Precipitation Forecast in River Stage Forecasting ...............................................................................* 

Judith Stokes Bradberry, National Weather Service Southeast River Forecast Center 
Modeling Water Losses from Streams in Karst Areas...........................................................................................................287 

Leslie Livingstone and C. Warren Campbell, Dept. of Civil and Environmental Engineering,  
Univ. of Alabama; and Reggina Garza, NWS Southeast River Forecast Center 

Typical Operation of Flood Control Reservoirs in Georgia ......................................................................................................* 
Edmund Burkett, U.S. Army Corps of Engineers, Mobile District 

The Use of Diverse Surface Weather Data Collection Systems in Support of the 1996  
Olympic Games ...............................................................................................................................................................288 
Carlos Garza, National Weather Service Southeast River Forecast Center, and Gerrit  
Hoogenboom, Dept. of Biological and Agric. Engineering, Univ. of Georgia 

Identifying Vulnerable Public Water Wells in Flood Prone Areas............................................................................................* 
Barbara Stitt-Allen, Georgia DNR, Environmental Protection Division 

 
Water Use and Pricing 
Moderator:  Pete Terrebonne, Policy Research Center, Georgia State University  
Water Supply Facilities and Pricing in Georgia ....................................................................................................................291 



Jeffrey L. Jordan, Dept. of Agric. and Applied Economics, Univ. of Georgia 
Possible Reasons and Results of a Hypothetical Price Increase of Water in the Atlanta  

Metropolitan Area............................................................................................................................................................295 
Mary L. Spivey, DynTel Inc. 

Residential and Non-residential Water Use Factors for the Atlanta Region..........................................................................299 
Scott Turner, Atlanta Regional Commission, and Bryna Cosgriff, City Planning Program,  
Georgia Institute of Technology 

Thirty Years of Research Through the Georgia Water Institute ............................................................................................302 
Bernd Kahn, Environmental Resources Center, Georgia Institute of Technology 

 
Water Conservation and Reuse 
Moderator:  Jack Dozier, Georgia Water and Pollution Control Association 
Water Conservation Regulations and Implementation for the State of Georgia ....................................................................307 

William N. Morris, Georgia DNR, Environmental Protection Division 
The Use of the ISO 14001 Standard in a Water Conservation Program................................................................................309 

James Walsh, Paul Schlumper, Rochie Tschirhart, and Deann Desai, Georgia  
Institute of Technology 

Data Management Strategies to Support U.S. Postal Service Storm Water Permitting.........................................................312 
Anwer R. Ahmed, David M. Paige and Gerald E. Seaburn, Law Engineering  
and Environmental Services, Inc.; and Paul L. Fennewald, U.S. Postal Service 

Water Reduction Performance Support System for the Poultry Industry ..............................................................................315 
John A. Pierson, Georgia Tech Research Institute, Georgia Institute of Technology 

 
Stormwater Management 
Moderator:  Terry Sturm, School of Civil Engineering, Georgia Institute of Technology 
Wet Weather Flows in Newly Urbanizing Areas:  Initial Thoughts on Designs for the Future.............................................318 

Stephan J. Nix, S. Rocky Durrans and Steven J. Burian, Dept. of Civil and Environmental  
Engineering, Univ. of Alabama, Tuscaloosa; and Robert E. Pitt, Dept. of Civil and  
Environmental Engineering, Univ. of Alabama, Birmingham 

Delaware Sand Filter as an Option for Stormwater Runoff ...................................................................................................322 
Danuta Leszczynska, Dept. of Civil Engineering, Florida State University 

A Modeling Approach To Identify Drainage Solutions for Downtown Columbus, Georgia ................................................325 
G. Patric Zhang and Emmy Montanye, W.L. Jorden & Co., Inc. 

Stormwater Runoff Modeling of Tributaries to the Chattahoochee River in Atlanta, Georgia .................................................* 
Elizabeth Booth, Law Engineering and Environmental Services Inc.  

 
Minimum Instream Flows, Reservoir Ecology 
Moderator:  Mary Freeman, Institute of Ecology, Univ. of Georgia 
Recommended Flows to Protect Aquatic Habitat in Georgia Streams ..................................................................................329 

James Evans and Russ England, Georgia DNR, Wildlife Resources Division 
Regulating Instream Flow Levels to Benefit and Preserve Aquatic Ecology:   

Potential Legal Authority for Instituting Variable Flow Regimes ...................................................................................332 
Candice Decaire, School of Law, Univ. of Georgia 

Monitoring the Effects of Reservoir Creation on Federally Listed Fish Species  
in the Southeast ...............................................................................................................................................................337 
Paul G. Anderson and Barry G.H. Browne, Golder Associates Ltd.; and  
Byron J. Freeman, Institute of Ecology,Univ. of Georgia 



 
A Review of Fish Ecology Models and an Approach for Integrated Reservoir  

and Ecological Management............................................................................................................................................342 
Kelly Brumbelow and Aris P. Georgakakos, School of Civil and Environmental  
Engineering, Georgia Institute of Technology 

 
Sustainable Development Issues 
Economic Growth and Natural Resources Protection:  How Long Can We Have Both?......................................................347 

Russell H. England, Georgia DNR, Wildlife Resources Division 
The Need for Developing Economic Assessment Approaches for Undervalued Natural  

Resources:  Rivers and Wetlands.....................................................................................................................................350 
Keith Parsons, Georgia Environmental Policy Institute, Georgia Rivers Network Program 

Blueprint for Successful Communities - Strategies for Shaping Livable Places....................................................................353 
Ellen Keys, The Georgia Conservancy 

The Preemption Threat:  Do State Permitting Laws Preclude More Stringent Regulation  
at the Local Government Level?  ........................................................................................................................................* 
Laurie Fowler, Georgia Environmental Policy Institute 

 
Safety of Drinking Water           
Moderator:  Dave Wangsness , U. S. Geological Survey 
Public Drinking Water Quality in Georgia ...........................................................................................................................356 

Wayne R. Fuller, Georgia DNR, Environmental Protection Division 
Results of Georgia Domestic Well Water Testing Program..................................................................................................358 

Parshall B. Bush, Anthony W. Tyson, Robert Perkins, and William Segars,  
Cooperative Extension Service, Univ. of Georgia 

A Water Utility's Viewpoint on Recent Federal Drinking Water Regulations.......................................................................361 
James M. Parsons,  Cobb County-Marietta Water Authority 

An Evaluation of Subtyping Methods for the Identification of Fecal Pollution Sources.......................................................365 
Alison Buchan, Dept. of Microbiology; and Merryl Alber, Mary Ann Moran,  
and Robert E. Hodson, Department of Marine Sciences, Univ. of Georgia 

 
 

TRACK V.  GROUNDWATER & COASTAL ISSUES 
 
Advances in Groundwater Technology 
Moderator:  Gregory C. Mayer, U.S. Geological Survey 
Characterization of a Crystalline-rock Aquifer Near Lawrenceville, Georgia:   

Application of Advances in Borehole and Surface Geophysical Methods.......................................................................369 
Melinda J. Chapman, David W. Hicks=, Michael F. Peck, and W. Todd Tharpe, U.S. Geological Survey 

Use of Ground-penetrating Radar to Characterize Hydrostratigraphic Units  
Within a Georgia Coastal Plain Province ........................................................................................................................373 
James Feild, West Johnson and Nina Sêrman, Dept. of Geology; Bryan Burkingstock,  
School of Forest Resources; John F. Dowd and Ervan G. Garrison, Dept. of Geology;  
and Parshall B. Bush, Cooperative Extension Service, Univ. of Georgia 

Application of Remote Sensing for Detection of Possible Leakage of the Upper Floridan  
Aquifer Along the Coast of Georgia ................................................................................................................................376 
Neven Kresic and Martin Smith, Law Engineering and Environmental Services, Inc. 

Complex Variable Boundary Integral Modeling of Groundwater Flow and Transport ........................................................379 
Todd C. Rasmussen, School of Forest Resources, Univ. of Georgia; and Guo-Qing  
Yu, HoHai University, Nanjing, China 

 
Coastal Water Quality  
Moderator:  Allan Hallum, Water Protection Branch, Georgia DNR, EPD 
Tidal Circulation Modeling of a Georgia Coastal Sound ......................................................................................................383 

Thomas F. Gross, Skidaway Institute of Oceanography, and Francisco E. Werner,  
Marine Sciences Dept., Univ. of North Carolina 



 
The Georgia Rivers Land-Margin Ecosystem Research Program .........................................................................................389 

Richard G. Wiegert, Dept. of Marine Sciences, Univ. of Georgia 
PCB Contamination at the LCP Chemicals Superfund Site, Brunswick, Georgia .................................................................392 

Keith A. Maruya, Skidaway Institute of Oceanography; Kurunthachalam Kannan,  
Michigan State University; Paul Peronard, and Leo Francendese, U.S. Environmental  
Protection Agency, Region IV

Modeling of Saltwater Intrusion from Brackish Canals in Southeast Florida:  Dynamics  
and Management Implications .........................................................................................................................................396 
G. Patrick Zhang, W.L. Jorden and Co., Inc.; Richard Pfeffer, Geophysical Fluid  
Dynamics Institute, Florida State Univ.; and Manfred Koch, Dept. of Geology, Temple Univ. 

 
Floridan Aquifer  
Moderator:  David W. Hicks, U.S. Geological Survey 
Saltwater Intrusion in the Floridan Aquifer System, Northeastern Florida............................................................................398 

Rick M. Spechler and G.G. Phelps, U.S. Geological Survey 
Hydraulic Properties of the Karstic Upper Floridan Aquifer Near Albany, Georgia.............................................................401 

Debbie Warner, U.S. Geological Survey 
Nature of Groundwater Aquifers in the Upper Coastal Plain of Georgia and South Carolina ..............................................407 

William M. Fay, Exploration Resources Inc. 
The Spatial Distribution of Dissolved Pesticides in Surface Water of the Apalachicola-Chattahoochee- 

Flint River Basin in Relation to Land Use and Pesticide Runoff-Potential Ratings, May 1994 ......................................410 
Daniel J. Hippe and Jerry W. Garrett, U.S. Geological Survey 

 
Groundwater Contamination and Remediation 
Moderator:  Seth Rose, Dept. of Geology, Georgia State University 
Tritium Migration in an Injection Well System:  Decoupling Physical and Chemical  

Transport Processes in the Field ......................................................................................................................................420 
John Seaman and Paul M. Bertsch, Savannah River Ecology Lab; and Richard  
N. Strom, Westinghouse Savannah River Company 

Design Considerations for the Installation of Ground Water Recovery Trenches.................................................................424 
Thomas Kwader, Woodward-Clyde Consultants 

pH Control of Landfill Seepage:  A Case Study........................................................................................................................* 
William H. Lynch, Law Engineering and Environmental Services, Inc. 

 
Coastal Groundwater Issues 
Moderators:  David Kyler and Becky Shortland, The Georgia Conservancy 
Development of an Interim Strategy for Managing Saltwater Intrusion in the Upper Floridan  

Aquifer of Coastal Georgia..............................................................................................................................................427 
William Frechette, Georgia DNR, Environmental Protection Division 

Groundwater Use and Conservation in the Savannah Area ...................................................................................................431 
Mary A. Elfner, Chatham County-Savannah Metropolitan Planning Commission 

Alternatives for Ground-water Management in the Brunswick, Georgia Area......................................................................434 
Martin E. Smith and G.E. Seaburn, Law Engineering and Environmental Services, Inc. 

Alternative Strategies for Management of the Floridan Aquifer ...............................................................................................* 
Becky Shortland, The Georgia Conservancy 

 
Coastal Groundwater Management 
Moderator:  Richard E. Krause, U.S. Geological Survey 
Ground-water Management in Coastal Georgia and Adjacent Parts of South Carolina  

and Florida:  I. Ground-water Resources and Constraints to Development .....................................................................437 
Richard E. Krause, U.S. Geological Survey 

Ground-water Management in Coastal Georgia and Adjacent Parts of South Carolina  
and Florida:  II.  Numerical Ground-water Modeling......................................................................................................440 
L. Elliot  Jones, U.S. Geological Survey 

The Necessity for Water Supply Management Planning by Local Governments ..................................................................444 
David Rutherford, Chatham County-Savannah Metropolitan Planning Commission 



 
Whose Water Is It Anyway?  A Survey of Georgia Law on Surface Water and Groundwater  

Withdrawal Rights ...........................................................................................................................................................447 
Craig K. Pendergrast, Paul, Hastings, Janofsky & Walker LLP 

 
Surface and Groundwater Interactions 
Moderator:  Oscar Jackson, Bainbridge, Georgia 
Ground-water Flow and Stream-aquifer Relations Near the Savannah River Site, Georgia  

and South Carolina ..........................................................................................................................................................452 
John S. Clarke, U.S. Geological Survey 

Simulating Lake-groundwater Interaction with MODFLOW................................................................................................457 
Gregory Council, GeoTrans Inc. 

Estimation of Baseflow From Streamflow Data in the Apalachicola-Chattahoochee-Flint  
and the Alabama-Coosa-Tallapoosa River Basins ...........................................................................................................463 
L. Elliot Jones and Gregory C. Mayer, U.S. Geological Survey 

Mechanisms Supporting a Potential Use of Municipal Sewage Sludge in Wetland Creation ...............................................467 
Ronald B. Sawhill, School of Environmental Design, Univ. of Georgia 

 
 
 

POSTER SESSION 
 
Streambank Stabilization Project on West Fork of the Chattooga River, Chattahoochee  

and Oconee National Forests ...........................................................................................................................................471 
Dale L. Rupin, U.S. Forest Service, Chattahoochee and Oconee National Forests 

Heavy Metal Loading to Lake Lanier from Point Sources of Pollution and Urban Runoff...................................................474 
Barbara Brouckaert, Appiah Amirtharajah, Guangxuan Zhu, and M. Timmerly York,  
School of Civil and Environmental Engineering, Georgia Institute of Technology 

Using GIS to Prioritize Water Quality Improvement Projects, Lake Lanier Basin ...................................................................* 
Jimmy Bramblett, USDA Natural Resources Conservation Service 

Streambank Stabilization Using BioEngineering for the West Fork Chattooga River ..............................................................* 
Dale L. Rapin, U.S. Forest Service, Chattahoochee and Oconee National Forests 

Development and Utilization of Genetic Probes for Studying Zebra Mussel Veligers..........................................................478 
Marc Frischer, Skidaway Institute of Oceanography; Jane Wyllie, Andrew Hansen  
and Sandra Nierzwicki-Bauer, Darrin Fresh Water Inst., Rensselaer Polytechnic Inst. 

Forecasting for Hurricane Josephine .....................................................................................................................................482 
Tarran Craver and Jonathan Atwell, NWS Southeast River Forecast Center 

Automated Weather Station Network....................................................................................................................................483 
Gerrit Hoogenboom and D.D. Gresham, Dept. of Biological and Agric. Engineering, Univ. of Georgia 

Geo-Spatial Solutions for Water Resources and Environmental Applications ......................................................................487 
David Cox, Southern GIS, Alabama Power Company 

Case Studies of Groundwater Investigations .............................................................................................................................* 
Robert Atkins, A & S Environmental Services, Inc.  

Analysis of Ground-Water Withdrawals from a Crystalline-rock Aquifer Near Lawrenceville, Georgia .............................488 
W. Todd Tharpe, Michael F. Peck, and Melinda J. Chapman, U.S. Geological Survey 

The Surficial Aquifer - An Alternative to the Floridan Aquifer in Chatham County, Georgia..............................................492 
A. John Patrick and Larry M. Stuber, EMC Engineering Services, Inc. 

Chemically Enhanced Aquifer Development in Unconsolidated Clastic Sediments .............................................................495 
David Brackett, Jonathan Radtke and Christopher Hemingway, Golder Associates, Inc.;  
J. Frank Lazenby, J.M. Huber Corp.; and Donald Greene, Greene=s Water Wells, Inc. 

Aquifer Vulnerability in the Piedmont and Coastal Plain:  Some Environmental Tracer  
Evidence of Recharging...................................................................................................................................................497 
Peter A. Stone and Robert J. Devlin, South Carolina Dept. of Health and Environmental  
Control; and Jerry P. Moore, Dept. of Pesticide Regulation, Clemson University 

Water Use in Georgia in 1995 ...............................................................................................................................................501 
Julia L. Fanning, U.S. Geological Survey 

Georgia EPD Programs on Drinking Water, Ground Water Resources, and Safe Dams ..........................................................* 
Paul Lad, Georgia DNR, Environmental Protection Division 

Georgia=s Innovative Public Educational Programs for Water Resources ...........................................................................502 



William I. Segars, Cooperative Extension Service, Univ. of Georgia 
Impacts of Conventional Agricultural Practices on Aquifer Water Quality:  An Overview  

of the Plains, Georgia Water Quality Study.....................................................................................................................504 
David Bosch, Ralph Leonard, and Clint Truman, USDA Southeast Watershed Research  
Lab; Larry West, Dept. of Crop and Soil Sciences, Univ. of Georgia; and David Hicks,  
U.S. Geological Survey 

Predicting the Fate of Imidacloprid in a Coastal Plain Setting Using VS2DT ......................................................................508 
Bryan Burkingstock, School of Forest Resources, Parshall Bush and Yvette Berisford,  
Cooperative Extension Service, John Dowd, James Feild, and West Johnson, Dept. of  
Geology, Todd Rasmussen, School of Forest Resources, Univ. of Georgia; and  
John W. Taylor, USDA Forest Service 

N and P Edge-of-Field Losses from Poultry Litter Applications...........................................................................................512 
R.W. Vervoort, D.E. Radcliffe, and M.L. Cabrera, Dept. of Crop and Soil Sciences,  
Univ. of Georgia; and M. Latimore, Jr., Plant Science Dept., Ft. Valley State University  

Sulfate and Phosphate Displacement of Arsenic from Fly Ash Amended Soil......................................................................516 
Nikolla P. Qafoku, Urszula Kukier, Malcolm E. Sumner, William P. Miller and David  
E. Radcliffe, Dept. of Crop and Soil Sciences, Univ. of Georgia 

Phytoremediation Research on TNT Degradation.................................................................................................................518 
Victor F. Medina, U.S. Environmental Protection Agency, Region IV, Athens 

Mobility, Toxicity and Volume of Coal Tar at a Former Manufactured Gas Plant Site ........................................................520 
A.T. Zimmerman, Zimmerman Technical Services, Inc. 

 
 

SATURDAY PROGRAMS 
 
Georgia=s River Care 2000 Program 
Moderator:  Harvey G. Young, Georgia Department of Natural Resources  
Overview of the RiverCare 2000 Program ............................................................................................................................525 

Harvey Young, Georgia Department of Natural Resources; W.M. Winn, III, Georgia DNR,  
Environmental Protection Division; G. Robert Kerr, Pollution Prevention Assistance Division;  
Gail Cowie, Institute of Community and Area Development, Univ. of Georgia; and Hillrie  
M. Quin, RiverCare Acquisition Services 

River Assessment Overview......................................................................................................................................................* 
Alan Hallum, Georgia DNR, Environmental Protection Division 

Tools for Management ..............................................................................................................................................................* 
G. Robert Kerr, Georgia DNR, Pollution Prevention Assistance Division 

GIS Databases ...........................................................................................................................................................................* 
Hillrie M. Quin, Georgia DNR, River Care 2000 Program 

Interface with River Basin Planning..........................................................................................................................................* 
Mork Winn, Georgia DNR, Environmental Protection Division 
 

WORKSHOP:  Making Water Quality Enforcement Work 
Moderator:  Bryan Hager, Georgia Sierra Club 
Making Water Quality Enforcement Work............................................................................................................................528 

Bryan Hager, Georgia Sierra Club 
Litigation Actions Under the U.S. Clean Water Act..................................................................................................................* 

David Moore, Upper Chattahoochee Riverkeeper 
Local Government Enforcement of Soil Erosion Ordinances....................................................................................................* 

Alan Toney, Fulton County Soil and Water Conservation District 
Citizen Monitoring of Sediment in a Watershed .......................................................................................................................* 

Glynn Groszmann, Environmental Consultant 
Public Involvement in Watershed Management Plans...............................................................................................................* 

Laurie Hawks, Georgia DNR, Georgia Adopt-A-Stream Program 
 
How to Protect Your River 
Moderators:   Sally Bethea, Director, Upper Chattahoochee Riverkeeper, and Keith Parsons,  

Georgia Rivers Network ......................................................................................................................................................* 
 
  



WORKSHOP:  Georgia Adopt-A-Stream - A Hands-On Introduction 
Moderators: Eve Funderburk and Petey Giroux, Georgia DNR, Environmental Protection Div. ...........................................* 
 
Water Education Programs 
Moderator:  Fox McCarthy,  Cobb County-Marietta Water Authority 
The GSAMS, Rivers, Internet Project Uses Technology to Connect Georgia Students  

and Teachers to the Environment ....................................................................................................................................529 
Ginny King, Georgia Department of Education Technology Center, Central  
Savannah River Area Regional Education Service Agency 

Partners in Education - The Water Sourcebook Program..........................................................................................................* 
Fox McCarthy, Georgia Water Wise Council 

Project WET..............................................................................................................................................................................* 
Petey Giroux, State Coordinator, Nonpoint Source Education, Georgia Environmental  
Protection Division 

Georgia Adopt-A-Stream ..........................................................................................................................................................* 
Laurie Hawks, State Coordinator, Georgia Adopt-A-Stream program, Georgia DNR, EPD 

Water Quality and Education Projects.......................................................................................................................................* 
Eve Funderburk, Georgia Adopt-A-Stream Program, Georgia DNR, EPD 

 
WORKSHOP:  The Development of a Community Curriculum for a Sustainable  
Water Resources Policy 
Moderator:  Olin M. Ivey, Georgia Environmental Organization 
The Development of a Community Curriculum for a Sustainable Water Resources Policy..................................................531 

Olin Ivey, GEO - Georgia Environmental Organization, Inc.; Jerry Brown, Coosa River  
Basin Initiative;  Marshall Gaddis, Middle Georgia Regional Training Center; William  
Deutsch, Auburn Univ.; Brian Mumma, and Edwin Speir, Georgia College and State Univ. 

 
PANEL:  Water Quality and Conservation - Issues Affecting Georgia=s   
Environmental Horticulture Industry 
Moderator:  Gary L. Wade, Extension Horticulturist, Univ. of Georgia  
Agricultural Water Issues Facing the Green Industry............................................................................................................536 

William I. Segars, Cooperative Extension Service, Univ. of Georgia 
Reducing Environmental Risks From Pesticides in Urban Landscapes:  Metro-Atlanta  

as a Case Study ................................................................................................................................................................537 
Joyce G. Latimer and S. Kristine Braman, Dept. of Horticulture, Univ. of Georgia 

Innovative Approaches to Water Quality and Conservation in the Greenhouse Industry......................................................540 
Marc van Iersel, Dept. of Horticulture, Univ. of Georgia 

Water Conservation Opportunities in the Nursery and Turf Industries .................................................................................543 
Jeffrey L. Jordan, Dept. of Agric. and Applied Economics, Univ. of Georgia 

State and Federal Regulations that Address Water Conservation..............................................................................................* 
Nolton Johnson, Chief, Water Resources Management, Georgia DNR, Environmental  
Protection Division 

 
PANEL:  Water Issues Facing the Agricultural Community 
Moderator:  Anthony Tyson, Cooperative Extension Service, Univ. of Georgia 
Water Stewards:  Addressing the Future of Agricultural Water Use in Georgia ...................................................................547 

Gary Black, Georgia Agribusiness Council 
The Suwannee River Water Management District Approach to Minimum Water  

Flows and Levels ............................................................................................................................................................548 
John C. Good, Suwannee River Water Management District 

Water Quality Goals of the 1996 Farm Bill and Its Influences on Agricultural Management ..................................................* 
Matt C. Smith, Dept. of Biological and Agricultural Engineering, Univ. of Georgia 

Discussion of Major Water Issues Facing Georgia....................................................................................................................* 
William I. Segars, Cooperative Extension Service, Univ. of Georgia 



1995  Georgia Water Resources Conference 
 

TABLE OF CONTENTS 
 

Page 
LUNCHEON SPEAKERS 
Moderator:  James E. Kundell, Vinson Institute of Government, Univ. of Georgia 
Science and Government:  The Role of the U.S. Geological Survey.........................................................................................* 

Barbara Ryan, Assoc. Director for Operations, U.S. Geological Survey 
Coastal Zone Management:  Georgia=s Role ............................................................................................................................* 

Jeffrey R. Benoit, Director, Office of Ocean and Coastal Resources Management,  
National Oceanic and Atmospheric Administration 

 
PLENARY SESSION:  The Flood of '94 in Georgia 
Moderator:  James E. Kundell, Vinson Institute of Government, Univ. of Georgia 
Reauthorization of the Clean Water Act....................................................................................................................................* 
     Honorable Nathan Deal, Congressman from District 9 
Water-Related Legislation of the 1993-1994 Terms of the Georgia General Assembly ...........................................................1 
     James E. Kundell, Vinson Institute of Government, Univ. of Georgia 
Meteorology of the Flood of '94 in Georgia ..............................................................................................................................* 
     Judith Bradberry, Senior Hydrologist, Southeast River Forecast Center 
Hydrology of the Flood of '94 in Georgia .................................................................................................................................* 
     Tim Hale, District Chief, Water Resources Division, U.S. Geological Survey 
Responding to the Flood............................................................................................................................................................* 
     Joe Tanner, Commissioner, Georgia Department of Natural Resources 

 
 
 

        TRACK I.  BASIN-WIDE WATER MANAGEMENT 
 
Savannah River Basin 
Moderators:  E. Stallings Howell, EPA Region IV, and Leroy Crosby, U.S. Army Corps  

of Engineers, Savannah District 
Sponsored by:  U.S. Army Corps of Engineers, Savannah District, and U.S. EPA Region IV,  

Wetlands, Oceans and Watersheds Branch 
Ex Post Financial Analysis of the Performance of the Hartwell Reservoir Project .................................................................. 4 
      Al Pless, Southeast Power Administration, Elberton, and Jackie Sellers, Dept. of Biol.  

and Agric. Engineering, Univ. of Georgia 
Overview of Recent Initiatives for Better Savannah River Basin Management ....................................................................... 6 
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Tri-State Comprehensive Study:  Integrating Fisheries in the Decision Making Process......................................................... * 
     Gail A. Carmody, U.S. Fish and Wildlife Service, Panama City, FL 
Agricultural Water Demand in the Apalachicola-Chattahoochee-Flint and Alabama-Coosa- 

Tallapoosa River Basins ....................................................................................................................................................15 
     Jimmy Bramblett, USDA Natural Resources Conservation Service, Athens 
Development of a Database for the Comprehensive Study o f the A.C.F./A.C.T. River Basins..............................................18 
     Jim Talion, Sverdrup Civil Inc., Nashville, Tom Littlepage, Atlanta Dept. of Community Affairs 



 
Interstate Water Issues 
Sponsored by:  U.S. Army Corps of Engineers, South Atlantic Division 
Moderator:  John Cruce, U.S. Army Corps of Engineers, South Atlantic Division 
Economic and Planning Issues Relevant for the Management of Interstate Water Resources ................................................21 
      Ronald G. Cummings, Policy Research Center, Georgia State University 
Shared Use of Transboundary Water Resources .....................................................................................................................25 
     Stephen E. Draper, The Draper Group 
Resolution of Interstate Water Issues ......................................................................................................................................28 
     N.D. "Skeeter" McClure, IV, U.S. Army Corps of Engineers, Mobile District 
 
NAWQA:  National Water Quality Assessment 
Sponsored by:  U.S. Geological Survey, Georgia District 
Moderator:  David Wangsness, U.S. Geological Survey 
Study Design for USGS's National Water Quality Assessment Program for the  

Apalachicola-Chattahoochee-Flint River Basin...................................................................................................................* 
     David J. Wangsness, U.S. Geological Survey 
Pesticide Occurrence and Temporal Distribution in Streams Draining Urban and 
     Agricultural Basins in Georgia and Florida, 1993-94.........................................................................................................34 
     Daniel Hippe, Hilda Hatzell, Lisa Ham and Patricia Hardy, U.S. Geological Survey 
Water Quality in Surficial Aquifers in Two Agricultural Areas in Georgia, Alabama and Florida.........................................42 
     Elizabeth A. Frick and Christy A. Crandall, U.S. Geological Survey 
Environmental Distribution of Organochlorine Compounds in the Apalachicola- 

Chattahoochee-Flint River Basin .......................................................................................................................................46 
     Gary R. Buell and Carol A. Couch, U.S. Geological Survey 
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     Treatment Facilities on Water Quality, Metropolitan Atlanta, Georgia, 1988-1993 ..........................................................54 
     Joseph DeVivo, Elizabeth Frick, Daniel Hippe and Gary Buell, U.S. Geological Survey 
 
Sustainable Water Management:  Policy Impacts 
Moderator:  Millard Hall, College of Engineering, Florida A&M Univ/Florida State Univ. 
Sustainable Development:  A Challenge for the 21st Century.................................................................................................57 
     Donald Wilhite, International Drought Information Center, Univ. of Nebraska-Lincoln 
Sustainable Water Management ..............................................................................................................................................59 
     Richard D. Urban, Tennessee Valley Authority 
The Apalachicola-Chattahoochee-Flint River Basin:  A Model for Sustainability? ................................................................61 
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Sustainable Water Management and Climate Change: Social, Legal and Institutional Issues...................................................* 
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Basin Water Quality Assessments 
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Moderator:  Kip Duchon, CH2M HILL 
Geochemistry and Hydrochemistry of the Oconee River Basin ............................................................................................. 67 
     Mark D. Cocker, Georgia Geological Survey 
Georgia's Watershed Protection Approach:  River Basin Management Planning .................................................................. 71 
     W. Mork Winn, III, Timothy Earl, and Paul Lamarre, Georgia DNR, EPD 
Recent Developments in Georgia's River Basin Planning Program under SB 637..................................................................  * 
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Section 314 Clean Lakes Program 
Sponsored by:  Georgia Lake Management Society 
Moderator:  Dave Kamps, Georgia Lake Management Society 
Reservoir Hydrodynamics, Nutrients and Primary Productivity in Lake Blackshear ............................................................. 91 
     H.E. Cofer, Jr., Dept. of Geology (retired), and  W.L. Tietjen and P.Y. Williams,  
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The Use of an AHOD to Measure Long-Term Trends in Oxygen Dynamics in Lake Lanier................................................... * 
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Water System Consolidation for Westinghouse Savannah River Company ........................................................................... 99 
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Modeling the Financial Health of Public Water Systems ......................................................................................................102 
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     M. Bruce Beck, School of Forest Resources, Univ. of Georgia 
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Variable Flow Waste Load Allocation in Support of NPDES Permit Application................................................................119 
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Modeling Point Source Discharges in Tidal Waters..............................................................................................................123 
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Aquatic Plant Action Plan in Lake Seminole............................................................................................................................ * 
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A Recommended Funding Approach for a Municipal Stormwater Program 
     under a NPDES Municipal Stormwater Permit ................................................................................................................124 
     Paul J. Delphos, Applied Technology and Management, Inc., and Charle T. Rose,  

City Engineer, City of Venice, Florida 
Downstream Hydrographic Effects of Urban Stormwater Detention and Infiltration............................................................128 
     Bruce K. Ferguson, School of Environmental Design, Univ. of Georgia 
The Representation of Stormwater Management in Design:  Toward an Ecological Aesthetic ............................................132 
     Tamara G. Calabria, Tunnell-Spangler and Associates, Inc. 
Stormwater Infiltration:  A Management Technique for Preserving Ecosystem Function.....................................................136 
     Barrett P. Walker, Institute of Ecology, University of Georgia 



 
Drinking Water Quality 
Moderator:  Nolton Johnson, Georgia Environmental Protection Division 
Nitrate Contamination of Domestic Wells in Georgia...........................................................................................................142 
     Anthony W. Tyson, Parshall Bush, Robert Perkins and William Segars, Cooperative  

Extension Service, Univ. of Georgia 
Low Dioxin and Asbestos Levels in Georgia's Drinking Water ............................................................................................146 
     Wayne Fuller, Georgia DNR, Environmental Protection Division 
Nitrate-Nitrogen Levels in Well Water from the Little River/Rooty Creek Watershed  

in East Central Georgia....................................................................................................................................................148 
     M. Charles Gould, Cooperative Extension Service, Univ. of Georgia 
G.P.S. Applications in Support of the Georgia Environmental Protection Division's  

Drinking Water Program .................................................................................................................................................152 
      Lewis F. Rogers, Christopher J. Semerjian and Donald A. Vick, Gainesville College 
 
Wetlands Issues and Management 
Sponsored by:  U.S. Army Corps of Engineers, Savannah District 
Moderator:  Richard W. Morgan, U.S. Army Corps of Engineers, Savannah District 
Hydraulic Evidence for Vertical Flow from Okefenokee Swamp to the Underlying  

Floridan Aquifer in Southeast Georgia ............................................................................................................................156 
     Susannah Kitchens, Dept. of Geology, and Todd Rasmussen, Forest Resources, Univ. of Georgia 
Improved Assessment of Baseline Conditions and Change in Wetlands Associated  

with Groundwater Withdrawal and Diversion .................................................................................................................158 
     Sydney T. Bacchus, Institute of Ecology, Univ. of Georgia  
Regulation of Groundwater Withdrawals as Related to Wetland Impacts.................................................................................* 
     Dean Aldrich, Sierra Club Legal Defense Fund 
Preservation of Wetlands as a Preferred Option for Impact Mitigation.................................................................................168 
     James F. Renner, Golder Associates Inc. 
 
Animal Waste Management  
Sponsored by:  Soil and Water Conservation Society, Georgia Chapter 
Moderator:  Larry West, University of Georgia 
Water Quality Impacts of Poultry Litter Land Application ...................................................................................................171 
     Matt C. Smith and Jackie Sellers, Dept. of Biol. and Agric. Engineering, Univ. of Georgia 
Nitrogen Release from Land-applied Animal Manures .........................................................................................................175 
     M.L. Cabrera and R.M. Gordillo, Dept. of Crop and Soil Sciences, Univ. of Georgia 
Riparian Buffer Systems for Managing Effluents..................................................................................................................180 
     R.K. Hubbard and R.R. Lowrance, USDA Agricultural Research Service, Tifton; and  

J.G. Davis, G.L. Newton, G. Vellidis, M.C. Smith, and R. Dove, Univ. of Georgia 
Using Ground Electromagnetic Conductivity to Determine the Source of Nitrate in Dairy Wells........................................183 
     David Radcliffe, Crop and Soil Sciences, Univ. of Georgia; D.E. Brune, Biol. and Agric.  

Engineering, Clemson University; and D.J. Drommerhausen, Roy F. Weston Inc. 
Using Grass Strips to Filter Catfish Pond Effluent ................................................................................................................187 
     Suhas Ghate, Biol. and Agric. Engineering, Gary J. Burtle, Animal and Dairy Science, Georgie Vellidis, 
    Biol. and Agric. Engineering, and G. Larry Newton, Animal and Dairy Science, Univ. of Georgia 
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Ecosystem Research 
Moderator:  Ken Martin, Georgia DNR, Environmental Protection Division 
Effects of Flooding on the Longleaf Pine-Wiregrass Ecosystem...........................................................................................190 
     William Michener, Elizabeth Blood, Stephen Golladay, L. Katherine Kirkman, Robert  

Mitchell, and Brian Palik, J.W. Jones Ecological Research Center 
Developing Natural Wetlands Management Stategies From Long-Term Field Monitoring..................................................194 
     Stephen Cofer-Shabica, National Biological Survey, and Lindsay Nakashima, Terra Consulting Corp. 
Conversion of Wastewater Ponds for Wetland Mitigation ....................................................................................................199 
     J. Eric Alford and David M. Ashley, Jordan, Jones, & Goulding Inc. 



 
Agriculture and Forestry  
Sponsored by: USDA Natural Resources Conservation Service 
Moderator:  Cran Upshaw, USDA Natural Resources Conservation Service 
Cost-Sharing Incentives in the Gum Creek Watershed Agricultural Water Quality Pilot Project .........................................203 
     Jack Houston and Henglun Sun, Dept. of Agric. and Applied Economics, Univ. of Georgia 
Potential for Reduced Infiltration and Recharge on a Local Scale Following Cover  
     Type Conversions in the Southeastern Coastal Plain........................................................................................................207 
     Sydney T. Bacchus, Institute of Ecology, Univ. of Georgia 
Recommendations of the Georgia Board of Regents' Scientific Panel on Evaluating the Erosion  

Measurement Standard Defined by the Georgia Erosion and Sedimentation Act............................................................211 
     James Kundell, Vinson Institute of Government, Univ. of Georgia, and Todd Rasmussen,  
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Sediments and Water Quality 
Moderator:  Terry Sturm, Georgia Institute of Technology 
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in the Dahlonega Gold Belt .............................................................................................................................................218 
     David S. Leigh, Dept. of Geography, Univ. of Georgia 
Erosion of Cohesive Sediments in Uniform Flow ................................................................................................................ 221 
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Panel Discussion:  Sediments and Water Quality......................................................................................................................* 
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Effects of Barometric Pressure on Water Levels and Gradients at the Savannah River Site 
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Groundwater Supplies for Georgia's Poultry Industry...........................................................................................................229 
     H. Dan Harmon, Jr., Garrett Consulting, Inc. 
Recharge to High Yield Wells in the Piedmont.....................................................................................................................233 
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     in West Central Georgia ...................................................................................................................................................237 
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Growth Strategies: The Georgia Planning Act - An Assessment of the Program ..................................................................241 
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Significance Recent Takings Rulings for Implementation of the Georgia Planning Act .......................................................246 
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State of Georgia Environmental Planning Criteria Database.................................................................................................250 
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Environmental Planning Standards ..................................................................................................................................255 
     Lisa J. Hollingsworth, Chattahoochee-Flint Regional Development Center 
An EPD Perspective on the Dynamic Nature of the Rules for Environmental Planning Criteria ..............................................*  
     Napoleon Caldwell and Clay Burdette, Georgia DNR, Environmental Protection Div. 
Has Growth Strategies Resulted in Improved Protection of Georgia's Water Resources? ....................................................... *  
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Protecting the Big Haynes Creek Watershed:  A Strategy for Land Management 
     and Nonpoint Pollution Control .......................................................................................................................................258 
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Moderator:  Susan Hendricks, Georgia DNR, Environmental Protection Division .............................................................263 
Sponsored by:  Georgia DNR, Environmental Protection Division 
DeKalb County Vegetative Streambank Stabilization Program ................................................................................................* 
     Gina Tiernan, DeKalb County Parks and Recreation 
Availability of Materials--When and Where to Find Them.......................................................................................................* 
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DeKalb County Streambank Stabilization Program ..................................................................................................................* 
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Soil Bio-Engineering in the Watershed .....................................................................................................................................* 
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Electronic Networking and Data Sharing 
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Introduction to Digital Environmental Data Via the Internet ..................................................................................................  * 
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A Strategy for the Management of Urban Streams................................................................................................................268 
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Suburban Stormwater Runoff:  The Sope Creek Case Study.................................................................................................269 
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Irrigation in the A.C.F. Basin...........................................................................................................................................276 
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Care & Conserve ...................................................................................................................................................................280 
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Reservoir Design in Georgia's Piedmont ...............................................................................................................................307 
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Alberto:  A Meteorological Nightmare..................................................................................................................................310 
     Carlos Garza, Jr., National Weather Service 
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A Brief Background on Coastal Zone Management ................................................................................................................. *  
     Becky Shortland, The Georgia Conservancy 
Coastal Georgia:  Relationships Between Water Resources and Development.....................................................................329 
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Pollution Prevention 
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Quality in Georgia ...........................................................................................................................................................359 
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Georgia's Adopt-A-Stream Program......................................................................................................................................363 
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     Reggina Garza, National Weather Service, Southeast River Forecast Center 
Contingency Planning for Utilities ............................................................................................................................................*  
     Mary Kay Jackson and Robert Corbitt, Metcalf & Eddy, Inc. 
Partners for Environmental Progress .....................................................................................................................................375 
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Control of Biofilm Bacteria...................................................................................................................................................386 
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Water Authority ...............................................................................................................................................................405 
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