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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 SYSIEM........cciiiiieeeereeriereseseseseestesessesses e eseesaesse e saestesseeseessessessessessesnsenes 356
Todd Hamill, National Weather Service Southeast River Forecast Center

Lumped and Semi-distributed Modeling using NEXRAD Stage-111 Data: Results from

ContiNUOUS MUIti-YEAI SIMUIGLIONS. .......uecueeeeeeeieriesesesesese e s e e e e este s e teseestesresaeeseeseesseeessessesseeseensenseseessessennnnnnens 359
Michael Smith, Victor Koren, Ziya Zhang, and David Wang, National Weather Service
Hydrologic Research Lab

Utilizing Radar Data to Improve StreamflOW FOTECASES.........uiviieeeiereesese st s e et r e e sr et sneene e eneen 363

Keith Sellman, 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
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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/ROIE Of SERFC..........cccoiiieiiieirie et *
John Feldt, Hydrologist in Charge, National Weather Service Southeast River Forecast Center
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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 ..........cccceveveieveenenesssceneseeseseenns 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.........c.coereiirieiesisese e seesaes e s e e eseese e srennes *
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..........ccoieiiieiiiireiee et s e e seesbe e e *
Art Berger and Robert Holbrook, Wet, Inc.; Steve Jones, Environmental Services, Inc.;
Walter Sevens, Marshlands Plantation, Inc.; Richard Morgan, U.S. Army Cor ps of
Engineers; Bob Lord, U.S. EPA, Region 1V; 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 inthe TMDL PrOgram..........ccccoceieriesieresieseseseseeeeseeseesseseessessessessesssssesssssessessens *
Ron Mikulak, Chief, Technical Support Section, U.S. EPA, Region IV

Total Maximum Daily Load (TMDL) Development and Georgia AQriCUItUN .........ccevevereresesere e s 384
Jimmy Bramblett, USDA Natural Resources Conservation Service

State Of GEOrgia=S TIMDL PrOQIaIM ... ..ccuciiieiteetereeteeieee s e s e st e sresre s e eeeseestestesaessesseeseeseessestesseesesseeseessensessesaeesennneneessensnssessens *
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TMDL Development: Cheap, Fast, ACCUrate (PiCK TWO) ...co.eiiiiiiiie ettt sttt e et e bbb sse e aee e 389

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

River Basin Management Plans
Moderator: Sally Bethea, Upper Chattahoochee Riverkeeper
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Rodney Cherry and A.W. Badr, South Carolina Department of Natural Resources

Oconee River Basin Plan: A FOCUS 0N the Law @nd PrOCESS.........ccciiiirinieriei ettt st s st e 394
Ann Pickett, Georgia Environmental Policy Institute

Sustainability Criteriafor Water RESOUICE SYSLEIMIS. ... .ccueieiirieieresesestesseseeseseeeeeessessessessesessessessessessessssssssssssessessesssensen 396

George McMahon, Camp, Dresser & McKee Inc.
SPIECES: Stepwise Procedure for Incorporating Environmental Consideration
INtO ENGINEEITNG SOIULIONS .....c.veieeeeeceieieeesie sttt ete e e e e st e see st s seeseesee e estesaeaesbesaeesesseeseessenseseeseenseeneenseseesesaeesenneensenes 399
Tim Foutz, Brahm Verma, Sd 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 1V

Participation in Watershed Management: Are All Things Created EQUEl2..........cooieieririeieieere e *
Gail Cowie, Fanning Institute, Univ. of Georgia
Valuing Ecosystem Quality through Environmental [NdiCaLOrS...........coieiirieieieieee e s 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:
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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
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Moderator: TimHale, 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 .........cvvvvvrerieeeereneniesesese e

Douglas P. Haines, Georgia Center for Law in the Public Interest
Insight into State and Local Government Responsibilities for Effective Watershed
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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
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Sandra Crismon, Dept. of Anthropology, Univ. of Georgia
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Agricultural 1rrigation TreNdS iN GEOITIAL ... coerverueriereeeeieerieie sttt sttt et se e eeseesbesbesbesaesseesbesbesaeeneeneeneabeses

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 GEOIGIa........cceererieiierierierie et

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
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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
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Wetlands
Moderator: Ronnie Haynes, U.S. Fish and Wildlife Service
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Coastal Groundwater
Moderator: Rick Krause, U.S. Geological Survey
Aquifer Interconnection in Eastern Chatham County, Georgia, as Indicated by Hydraulic
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Sydney T. Bacchus, Institute of Ecology, Univ. of Georgia
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Mary Carole Cooney, TSG Holdings, Inc.
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David Kyler, Coastal Georgia Center for Sustainable Devel opment

Savannah River Basin
Moderator: Leroy Crosby and Terry Sratton, U.S. Army Corps of Engineers, Savannah District

Savannah River Basin Water Budget and Reservoir Operation MOdE] ... 486
A.W. Badr, South Carolina Department of Natural Resources

Savannah River Basin Comprehensive Water Resources Management SEUAY ........cccovirererenenenenieeee e 488
Leroy G. Croshby, U.S. Army Corps of Engineers, Savannah District

Effects of a Turbo Scouring on Striped Bass Eggs in the Savannah RIVES ..o 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...........cccceveeveeeenees 495
Terry Sratton, U.S. Army Corps of Engineers, Savannah District
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Moderator: Judy Jennings, Coastal Georgia Chapter, Serra Club
Panel Discussion: Savannah Harbor Deepening ProjECE .........cocvvviiriieeieeecse st esae e ae et e e sn e sesnesne e eneas 500
Judy Jennings, Coastal Georgia Chapter, Serra Club; Sam Drake, Savannah Coastal Refuges,
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Tom Meronek, Georgia DNR, Fisheries Section
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Keith Parsons, Georgia DNR, Environmental Protection Division

Economic Impacts of the Project on Commercial and Recreational Fisheries and Tourism
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Groundwater Contamination

Moderator: John Clarke, U.S. Geological Survey
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Investigation of the Source of Nitrate Contamination in the Upper Floridian Aquifer
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Ground and Surface Water Hydrology
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Environmental Protection Division; and Keith Graham, U.S. Army Corps of Engineers,

Mobile District

TRACK I. APALACHICOLA-CHATTAHOOCHEE-FLINT RIVER BASINS

CONFLICT RESOLUTION IN WATER RESOURCES MANAGEMENT

Moderator: Keith Graham, U.S. Army Corps of Engineers, Mobile District

Soonsored by: U.S. Army Corps of Engineers, Mobile District

Collaborative Decision Making and Conflict Resolution for the Alabama-Coosa-Tallapoosa

and Apalachicola-Chattahoochee-Flint RIVEr BASINS..........cceiuiierireiisiesesesiesieeeeseesees e sees e seestesse e ssesssesseseessessessessesnees 14
Louise E. Smart, Senior Program Manager, CDR Associates
Managing Conflict in Water Resources Management: T.V.A.=sLake Improvement Plan..........ccccocvvivvivvenenceeienenene e 16

Chris D. Ungate, Tennessee Valley Authority, Water Management
Participation by Environmental N.G.O.s in Management Decisions in the Apalachicola
ChattaNOOCNEE-FIINT BBSIN......ccviieeieitiieeieetere ettt ettt b e e h bt e eb e b s e bt s b e e eb e s e e neeb e s b e seebeebeseeseebeseeneebennennerens 18
Seve Leitman, Florida Defenders of the Environment; Sally Bethea, The Georgia
Conservancy; and Carolyn Carr, Alabama Chapter of the Serra Club

PANEL DISCUSSION: Citizen Group Perspectives on the Comprehensive Study for the
Apalachicola-Chattahoochee-Flint and the Alabama-Coosa-Tallapoosa River Basins
Moderator: Steve Leitman, Florida Defenders of the ENVIronmMENt ... e 23
Panelists: Sally Bethea, The Georgia Conservancy; Fred Anderson, Lake Lanier Property

Owners= Association; William Segars, Cooperative Extension Service, Univ. of Georgia;

Sandy Vandagriff, Tri-Rivers Waterway Development Assoc.; Patricia Sevens, Atlanta

Regional Commission; and David Miller, Alabama Power

PANEL DISCUSSION: Reservoir Management: Optimization vs. Simulation
in the Context of the Comprehensive Study

Moderator: Philip Karr, Cobb County-Marietta Water AULNOTITY .........coiiiiireiere e 24

Soonsored by: Georgia Institute of Technology

Allatoona Dam and Lake: A Perspective on History and Water SUPPlY USB0E........coereririiiiiie et 26
Edmund B. Burkett, U.S. Army Corps of Engineers, Mobile District

Analysis of the Operation of Lakes Lanier and Allatoona Using OptimiZation...........cccceoerereienene s *
Aris Georgakakos, School of Civil Engineering, Georgia Institute of Technology

Analysis of the Operation of Lakes Lanier and Allatoona USiNg SIMUIBLION ......c..coeieiiirinine e *

George McMahon, Camp, Dresser and McKeg, Inc.



NATIONAL WATER QUALITY ASSESSMENT PROGRAM FOR ACF

Moderator: Dave Wangsness, U.S. Geological Survey

Foonsored by: U.S Geological Survey, Georgia District

National Water Quality Assessment Program: Overview of the Apalachicola-
Chattah00ChEE-FIINT RIVEN BESIN ....ccuiiieiiitiieeiiitesieteste ettt sttt st b e e bt h e se bt h e se bt s b e e e bt b e seebesbeseeseebeseeneereneeneerens 29
David J. Wangsness, U.S. Geological Survey

National Water Quality Assessment Program: Environmental Setting of the
Apalachicola-Chattaho0Chee-FliNt RIVEr BASIN........c.coiiiiiiiieiieeee ettt st e e et e sbesaesneeneans 30
Carol A. Couch, U.S Geological Survey

National Water Quality Assessment Program: Analysis of Available Information
on Pesticides for the Apalachicola-Chattahoochee-Flint RiIVEr BaSIN..........cccooiiiiirinieienesene s 33
Susan M. Sell, U.S Geological Survey

National Water Quality Assessment Program: A Preliminary Evaluation of 1990 Nutrient
Loads for the Apalachicola-Chattahoochee-Flint RIVEr BaSIN.........ccoiiiiiiiiiieneneeeeee e e 36
Elizabeth A. Frick, Susan M. Sell, and Gary R. Buell, U.S. Geological Survey

WATER USES IN ACF BASIN
The Effects of Drought and Reallocation on Water Resources Planning for the

ChattaN00CNEE RIVEN BESIN.....c..cuiiiiieiiiiteieeieste ettt b e et b e e bt b e se bt b e se e bt e b e seeh e e b e neeb e e b e seebeebeseeseebeseeneebennennerens 41
Michele Masucci, Dept. of Geography, Auburn University

Water Resources Of the Atlanta REGION. .........co.ii ettt ettt eae e se e e e e e s besbeebesae e e enbeseeebesaesaeennenean 45
Patricia A. Sevens, Atlanta Regional Commission

Water Use in the Apalachicola-Chattahoochee-Flint River Basing 1990.........ccccooiiiiiniieeeeieeie e e s 54
Richard L. Marella, U.S Geological Survey, Florida District

Interactive Display and Query of Near Real-time Data from a Hydrologic Alert NetWOork...........ccooeveieiiniene s 56

Timothy Libermann, Janet Ciegler, and Susan Lambert, U.S. Geological Survey

STREAMFLOWS IN ACF BASIN
Soonsored by: U.S Geological Survey
Some Hydrologic Effects of Climate Change for the Apalachicola, Chattahoochee,

AN FlINE RIVET BASINS.....c.eieitiieiicteseet et b e bbbt h e bt s e s e bt s E e st e b e e R e s e e bt e bt seebeebeseeseebesee e ebesnennerens 61
Gary D. Tasker, U.S Geological Survey
Measuring Hydrologic Droughts in the Apalachicola-Chattahoochee-Flint River Basin..........c.ccocviiineneneinnieneseseeens 65

Zhi-Yong Yin, Dept. of Geography, Georgia State University
A Natural Hazards Approach to Drought Assessment and Planning in the Chattahoochee
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Richard W. Perritt, Dept. of Geography, Auburn University
Effects of Irrigation Withdrawals in the Dougherty Plain on Base-flow in the Apalachicola RIiVer...........ccooeiiieieiccnenne. 73

Seve Leitman, Florida Defenders of the Environment; Andrew Dzurik, College
of Engineering, Florida Sate Univ.; Seve Ovenden, Urban and Regional Planning,
Florida State Univ.; and Dara Wilber, independent consultant



TRACK Il. GEORGIA LAKE MANAGEMENT SOCIETY

GLMS1: LAKE QUALITY STANDARDS FOR MULTIPLE USE
Moderator: Ron L. Raschke, U.S. Environmental Protection Agency, Region IV
Soonsored by: Georgia Lake Management Society

Water Quality Standards for Lakes: Legislative BaCKgrouNd...........ccccveiereieneriesiceeeeeeseeseeeseesee et seesaeseense e snesneenees 78
Fritz Wagner, U.S. Environmental Protection Agency, Water Management Division

Approaches to Development of Water Quality Criteriaand Standards for LakeS.........cocvcvvevereneseeeceseesese e 79
Howard Marshall, U.S. Environmental Protection Agency, Region IV

Georgia Lake Standards: An Implementation UPaLe...........cccviveiiieirieeseie e e sttt se e sre e eneenes 81

David Kamps, Georgia DNR, Environmental Protection Division

GLMS2: STATUS OF CLEAN LAKES STUDIES IN GEORGIA

Moderator: Howard Marshall, U.S. Environmental Protection Agency, Region IV
Soonsored by: Georgia Lake Management Society

Guideline for Assessing and Predicting Eutrophication Status of Small Southeastern

PiedmOont IMPOUNGIMENES .........ciieeieeereesesesese e et e ste et s e ese e e e eestesaesaesseeseeseentessessesseaseeseeseensesaessessenneeseeneensesennsessnnsens 83
Ron L. Raschke, U.S. Environmental Protection Agency, Region |V, Athens
Update on Progress and Status Of Clean Lake SIUAIES ........c.coviviiriie e st e et ene e e seesnesne e *

Howard Marshall, U.S. Environmental Protection Agency, Region 1V, Athens

A Clean Lakes Phase | - Diagnostic/Feasibility Study of Lake Allatoona:
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Joseph M. Dirnberger and Ralph J. Rascati, Dept. of Biology, and Huggins
Msimanga, Dept. of Chemistry, Kennesaw Sate College

Interim Report for Phase | Clean Lakes Study: Lake BIaCKSNEES ........ccecveieiiriii i 93
H.E. Cofer, Dept. of Geology (retired), William L. Tietjen and Patti Y. Williams,
Dept. of Biology, Georgia Southwestern College

Evaluation of Water Quality Management Alternatives for Lake Lanier Feasibility Study.........ccccoovvivveviiieccecescececcecece 99
Jackie Sllers, Institute of Natural Resources, Univ. of Georgia

GLMS3: LAKE WATER QUALITY

Moderator: Lewis Rogers, Gainesville College

Soonsored by: Georgia Lake Management Society

Adsorption and Sedimentation of Phosphorus by Clay Soilsin Lake Lani€r .........ccccveveeiereniesene e sese s 104
Edmond Mayhew and Mary Mayhew, Dept. of Biology, Gainesville College

In Situ Respirometry for the Determination of Autotrophic and Heterotrphic
Production in SOUthEASIEIN LEKES...........ceiiieiiicie ettt ettt bttt st e e 107
Karen G. Porter, James W. Porter, Patricia A. Saunders and Amanda K. Parker,
Institute of Ecology, Univ. of Georgia

A Case Study of Watershed Protection in Douglas COuNty, GEOIQIA.........ccurerererererieereeseeseseseesseseesesseessessessessessessseseens 113
Peter J. Frost, Douglasville-Douglas County Water and Sewer Authority, Georgia

GLMS4: FISH TISSUE CONTAMINATION

Moderator: Jerry Stober, U.S. Environmental Protection Agency, Region IV
Soonsored by: Georgia Lake Management Society

Development of a Plan for Fish Tissue Monitoring and I ssuance of Fish Consumption
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Randy O. Manning, Georgia DNR, Environmental Protection Division
A Review of Past and Present Fish CoNSUMPLiON AGVISONIES........ccvieeerreererestesesestesseseeeessessessessessessessessssssssssssessessssseens 124

Robert E. Reinert, School of Forest Resources, Univ. of Georgia, and Quentin
J. Sober, U.S. Environmental Protection Agency, Region 1V, Athens
Risk Avoidance Through the Fish ContaminantS Program..........cccecreierereerieiereeseeesseeessesesseeseseseesessesssessessessesssssesssenees 129
Quentin Sober, U.S. Environmental Protection Agency, Region 1V, and C.R.
Houseknecht, U.S. EPA, Office of Water, Washington, D.C.



GEORGIA NON-POINT POLLUTION SOURCES AND PROGRAMS

Moderator: Dennis Hopper, Georgia Soil and Water Conservation Commission

Soonsored by: Georgia Soil and Water Conservation Commission

A Non-point Source Pollution Control Program for AgriCulture in GEOIrgia.........cciverereereerereneseseseseesesseeseeseessessesseeseens 132
F. Graham Liles, Georgia Soil and Water Conservation Commission

Urban Non-point Management and the New National Pollution Discharge
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Sephen Martin and David Perez, Georgia Soil and Water Conservation Commission
Non-point Source Pollution Measurements and Program ASSESSITIENE ........cc.errieierereeerreeseesessesessessessessesssessessessessesssesees 135

William . Segars, Cooperative Extension Service, Univ. of Georgia

WATERSHED QUALITY
Moderator: Betty Barton, U.S. Environmental Protection Agency, Region 1V

The Role and Design of Water Quality Monitoring on Forested Watersheds .........cccovverereeeerenenese e s 138
Y. David Chen and Todd Rasmussen, School of Forest Resources, Univ. of Georgia
G.I.S. Modeling of NonPoint Source Pollution with Remotely Sensed Data.........cccocvvvriereneneneseneseseeeeeeseesee s seeees 142

Roy Welch, Nivaldo Fernandes, and Thomas Jordan, Center for Remote Sensing
and Mapping Science, Dept. of Geography, Univ. of Georgia
Stream Rehabilitation in a Disturbed Industrial Watershed...........c.cvieieieinenese e 146
Bruce K. Ferguson, School of Environmental Design, Univ. of Georgia, and
P. Rexford Gonnsen, Beall, Gonnsen and Co.

TRACK Ill. WATER USE AND GROUNDWATER

PANEL DISCUSSION: Lead and Copper in Drinking Water
Moderator: Peter Frost, Douglasville-Douglas County Water and Sewer Authority

and Chair, Georgia AWWA=SWater ULility COUNCI .........cceiieiiicicicece et sr e nne s 150

Soonsored by: Georgia Section of American Water Works Association

Population EXposure t0 LEA aN0 COPPET ......cieiriiererieeererseseeseeeessestessessesseessessessesssssesssessessesssssessessessesssesssssessesssasesssenses 150
Henry Abadin, Agency for Toxic Substances and Disease Registry

Government Programs Addressing Lead and Copper in Potable Water SUPPHIES.......ccvceeeererenere e see e *
Nolton Johnson, Georgia DNR, Environmental Protection Division

The Lead and Copper RUle: A ULiHity=S PErSPDECHIVE .....cceeueeeeese sttt st e e et sre e eneenes 151
Michael W. Patton, Douglasville-Douglas County Water and Sewer Authority

Relating Water Test ReSUITS 0 the PUDIIC .......oouii et e e e e *

Susan Waters, Cobb County-Marietta Water Authority

WATER PRICING

Moderator: Ronald M. North, University of Georgia
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Jeffrey Jordan and Abdelmoeim Elnagheeb, Dept. of Agricultural and Applied
Economics, Univ. of Georgia

Cost-Recovery Policies for PUDITIC ULTTTIES. ........cii ettt e b e eae e 157
Rebecca P. Thomson, CH2M HILL
Revising U.S. State Water AIIOCALION LBWS..........coeiiiiiieie ettt sttt ae e e s se e be b sbesae s e eseeseesbesaeeaeeneeneas 161

Sephen E. Draper, Hydrology Associates

PANEL DISCUSSION: The Why and How of Utility Water Conservation

Moderator: Jeffrey Jordan, Dept. of Agric. and Applied Economics., Univ. of GEOrgia........cccevereereneieninieeie e 164

Soonsored by: Georgia Water Wise Council

Why Should Utilities Practice Water Conservation? Perspectives from Large ULilItieS..........coooeviiineniienniencecneneee 164
Philip Karr, Cobb County-Marietta Water Authority, and Dan Quill, Cobb County Water System

Why Should Utilities Practice Water Conservation? Perspectives from a Small Water Utility .........cccooeiriiiiiiiiicinens 166
Jeffrey L. Jordan, Dept. of Agric. and Applied Economics, Univ. of Georgia

How Should Utilities Practice Water Conservation? The Conservation Program of a Water Utility...........ccocvoienininccenns 165

Susan V. Waters, Cobb County Water System
How Should Utilities Practice Water Conservation? A Statewide Water Conservation Program..........ccoceeeeeenesesieniennens 165



Fox McCarthy, Cobb County-Marietta Water Authority

WATER DEMANDS

Moderator: Robert Pierce, U.S Geological Survey

Soonsored by: U.S Geological Survey

Prediction of Spatial Yield and Water Use in Agriculture as a Function of Environmental

L600] 110 1 110 0= SO TSSO TSP PSPPSR PSR 168
Gerrit Hoogenboom and D.D. Gresham, Dept. of Biol. and Agric. Engineering,UGA

Influence of Climate on Public-Supply System Water USEiN GEOMGIA. ......ccreruirierinierieeeiee et see e e b saesneeeens 172
Julia Fanning, U.S Geological Survey

Agricultural 1rrigation TrENAS IN GEOITIA ... ..coue e rueruerieetereeiteite st este st ste st eae et e eeseeseesbesaeebesaeeaeeseesbesaesaeeseessanbeseesbesaeaneaeans 176

Anthony Tyson and Kerry Harrison, Cooperative Extension Service, Univ. of Georgia

GROUNDWATER TOPICS |

Moderator: Woody Hicks, U.S. Geological Survey

Soonsored by: The Georgia Groundwater Association

Hydrologic Characterization of a Superfund Site: Remedial Investigation Through

REMEAIE ACLION........etieetiit et bbb h b e bR s b e e e R R e Rt e R e R e st e b e R et e bt b et e bt e b e e e st b e e ene e 180
Arthur O=Hayre, Michael Day and James Thomson, Applied Hydrology Associates, Inc.

Field vs. Laboratory Permeability ESHIMELES..........cccoiiiiiii ettt et sb et e b s sae s e neas 185
Todd C. Rasmussen, School of Forest Resources, Univ. of Georgia

Observed and Simulated Recharge to the Claiborne Aquifer at the Plains, Georgia Research Site..........ccocoieveveieicniene. 189

David Bosch, USDA-ARS Southeast Water shed Research Lab, and David Hicks,
U.S Geological Survey

GROUNDWATER TOPICS Il
Soonsored by: The Georgia Groundwater Association

Piedmont Geohydrology: Implications for FIOW @and TranSPOIt..........cieeereerierie ettt sre e neas 194
John Dowd, David Wenner and Mirta Carpenter, Dept. of Geology, Univ. of Georgia

Estimating the Groundwater Resource of the Upper Oconee RIVEr BaSIN..........ooiiiiiiiiieese e 196
William M. Fay, Samuel J. Bentley and M. Eugene Hartley, Exploration Resources, Inc.

Wellhead Protection Area Delineation in Fractured Bedrock Aquifer, Fayetteville, Georgia..........ccoveverereneienennienenne 200
Roland B. Hoag and James H. Vernon, HydroSource Associates, Inc.

The Characterization of a Layered Saprolite/Fractured BedroCk AQUITEN..........coeiiiiiii i 204

David Radzieta, EMCON Southeast

SOIL CONTAMINANTS
Determination of Soil Contaminant Transport Parameters Using Time Domain Reflectometry...........ccoocoiiiiiiinenenenne 209
David Radcliffe, Dept. of Agronomy, Univ. of Georgia; P.M. Tillotson, Dupont Agricultural
Products, Wilmington, Delaware; P.F. Hendrix and L.T. West, Dept. of Agronomy, Univ. of
Georgia; E.W. Tollner, Dept. of Biological and Agric. Engineering, Univ. of Georgia; and
J.E. Box, USDA-ARS, Southern Piedmont Conservation Research Center
Effect of Fly Ash and Gypsum on Dispersion, Hydraulic Conductivity, and Contaminant

L eaChing iN SOIH COIUMNS ...ttt ettt h e b e et e e e e e e beseesbe s Rt eae e seeebesbeabeese e s enbesbesbesaeeneeneans 213
J.C. Seaman, C.F. Ishak, W.P. Miller and P.M. Bertsch, Dept. of Agronomy, Univ. of Georgia
Chemical Transport and Transformation iN Large SOil COIES.........ouiuiiiriirerieniere sttt e sbe e sbe e neas 217

Matt C. Smith, G. Vellidis, and D.L. Thomas, Dept. of Biological and Agric. Engineering,
Univ. of Georgia; and R.L. Leonard, USDA-ARS Southeast Watershed Research Lab

Wastewater Lagoon Closure and Bioremediation of Hydrocarbon Contaminated Soil and Water ............coceeeveieienicneene 221
A.T. Zimmerman, ATEC Associates, Inc.

TRACK IV. STORMWATER AND WATER QUALITY

FINANCING FOR WATER RESOURCES PROJECTS

Moderator: John Cruce, U.S Army Corps of Engineers, South Atlantic Division

Soonsored by: U.S Army Corps of Engineers, South Atlantic Division

Cost-sharing and ProjECE FINANCING .......couiiiitereeeieeeie ettt sttt s e et et bt e e e e eese e besee st e sbeeaeese e s anbesaesbesaesneenaneas 226
Lillian Almodovar and John W. Meyer, U.S. Army Corps of Engineers, South Atlantic Div.

Clean Water Act Reauthorization: The StaleS= PErSPECHIVE.......c.cii ittt e s 230



Roberta Haley Savage, Assoc. of Sate and I nterstate Water Pollution Control Administrators
Developing Local Ordinancesto Manage and Finance Stormwater PrOgrams..........ccoeveeereereereseesiese s 238
Denise Schmidt, Atlanta Regional Commission

STORMWATER RUNOFF
Moderator: Tom Tkacs, Lowe Environmental Sciences, Inc.
Foonsored by: American Water Resour ces Association, Georgia Section

Industrial Stormwater Pollution Prevention Plans and Stormwater Monitoring Programs...........ccoccveeevenenenneeiesnienessee s 243
David M. Ashley, Jordan, Jones and Goulding, Inc.

Stormwater ManagemENt iN IVIBCON. ..........iiiie ettt et e ee st e s eesbesbesbe s st eaeeae e e eseeseeabesaeasee e ebesbesbesaeanseneeseaneene 247
James Melvin Ewing, City of Macon

Open-celled Pavers: An Environmental Alternative to Traditional Paving Materials. ... 251
David B. Nichols, School of Environmental Design, Univ. of Georgia

Implementing a Regional Urban Storm Water Monitoring Program..........ccooe e 254
P. Michael Thomas, Atlanta Regional Commission

Storm Water Permitting iN GEOMGIA. .......ccueeueeeeeerieie sttt ettt st et ee e bt ese e e e e e eeseebesbeebesbesaeesseseenbesbesbeeaeeneenseseeneeae 259

Will Salter, Georgia DNR, Environmental Protection Division

WATER QUALITY, AGRICULTURE AND RURAL DEVELOPMENT
Moderator: William E. White, USDA Soil Conservation Service
Foonsored by: USDA Soil Conservation Service

Water Quality vs. Economic Stability: Conflict OF OPPOITUNITY?........couiieriiriere et sbe e e e see e 261
Hershel Read and James W. Ford, USDA Soil Conservation Service

Water Quality, Agriculture and Rural Development in NOrth GEOIQia.........coeieieriererieniere et 263
F. Abit Massey, Georgia Poultry Federation

Dairy ECOSYSIEM MENAGEIMIENT ........oviitiiteiteetereeieeie et sttt ete st e e eese e beseesbesheeaeeae e e anseseesbeebesheeaeeaeanbeseeabesbesbeensensabeseennas 264

Rhett H. Johnson, USDA Soil Conservation Service

SAVANNAH RIVER TOPICS
Moderator: Leroy Crosby, U.S. Army Corps of Engineers, Savannah District
Soonsored by: U.S Army Corps of Engineers, Savannah District

Lower Savannah River Environmental REStOration SEUAY...........coeoeiiiiieie ettt st s see s 266
Monica Smon Dodd, U.S. Army Corps of Engineers, Savannah District

Long Term Management Strategy for Maintaining Savannah Harbor ... e 269
Susan E. Durden, U.S. Army Corps of Engineers, Savannah District

Monitoring Radionuclides in Georgia Rivers Below NUuclear FaCilities...... ..o e 272

Robert Rosson, Sunita Kamboj and Bernd Kahn, School of Mechanical Engineering,
Georgia Tech; and Clifford Blackman, Georgia Dept. of Natural Resources

PANEL DISCUSSION: Implementation of Georgia=s Water Quality Standards for Toxics
Moderator: Carl Huber, Vice President, Jordan, Jones & Goulding, Inc., and Past
President, Water EnVIronment FEOEratiON ..........couiiriiiineene sttt sttt bbb 276
Organizer: Jack Dozer, Georgia Water and Pollution Control Association, and
Don Allen, Jordan, Jones & Goulding, Inc.
Soonsored by: Georgia Water and Pollution Control Association, Water Pollution Control Section
Overview of National Issues and Pending Clean Water LegiSlation ..........ccccveeeerreereresesieseseseeeseesessie s ste e s sne e eseeneenees *
Roberta Savage, Assoc. Sate and I nterstate Water Pollution Control Administrators,
Washington, D.C., and America=s Clean Water Foundation

Overview of State of Georgia=s New Water QUalIty RUIES .........cccooiiieiirieie s e e sa e e rennenne s *
Alan Hallum, Georgia DNR, Environmental Protection Division

Approachesto Alternative Site-SPECIfiC LIMItatiONS. ........coeriiieieieeie et e e b e b e e e *
Terry Scherman, Jordan, Jones & Goulding, Inc.
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PANEL DISCUSSION: Relating to the Public with the Water Issues of the 90's:
A Simulated Society Exercise
Soonsored by: Georgia Water and Pollution Control ASSOCIAION...........cccouiiirere et eeneas 277
Panelists: Wayne Waldrip, Water Dept., City of Cartersvile, Georgia; Lynn Cobb, Georgia
Dept. of Community Affairs; and Connie Wiggins, Gwinnett County Clean & Beautiful

TRACK V. WATER SUPPLY AND REGIONAL PLANNING

GREENWAY AND RIVER CORRIDOR PROTECTION
Moderator: Al lke, University of Georgia

Oconee Rivers Greenway: Critical Path Analysisas aPlanning TOO........c.cooiiiiiiinine e 278
William Ramsey, Jr., and Terry DeMeo, School of Environmental Design, Univ. of Georgia

Conservation Easements: A Tool for Protecting Georgia=S RIVEIS.......coviiririii ettt s 282
Laurie Fowler, Georgia Environmental Policy Institute

Managing the Quality of Urban Streams in GEOIGIA........c.cieiuireieiisiieceeeeseeesees e e e ste e sresse e eseeneesresseenseseessessessesnnenses 284

Ted Mikalsen, Georgia DNR, Environmental Protection Division

WATER RESOURCES DEVELOPMENT AND ENDANGERED SPECIES
Moderator: Ron Larson, USFWS, Brunswick
Foonsored by: U.S. Fish and Wildlife Service

Georgia=s Protected Fishes: The Need for Basin-wide Management...........c.ccevveeerreereerenesieseesesessessesseesseseessessessessesnees 293
Byron J. Freeman, Ingtitute of Ecology, Univ. of Georgia

Freshwater Mussels of the Chattahoochee and FIINt RIVEIS.........cociiiiiiieee e 296
James D. Williams and Jayne Brim Box, U.S. Fish and Wildlife Service

The Status of Freshwater Musselsin some Georgia, South Carolina and North Carolina Waters..........ccccooeieievenencneene. 298
Eugene P. Keferl, Dept. of Natural Sciences and Mathematics, Brunswick College

Evaluating Impacts of Stream Flow Alteration on Warmwater FISNES..........coiieieiiie i 303
Mary C. Freeman and Johnie H. Crance, U.S. Fish and Wildlife Service

Adapting the E.P.A. Rapid Bioassessment Protocol for Use Attainability Study in the Cape Fear River..........cccocverienene. 306

Philip Sacco, Thomas Smpson and Bill Kreutzberger, CH2M HILL

PANEL DISCUSSION: Public Education - Environmental Issues
Moderator: Mike Lotfi and Bruce Stout, SBL - Pyramid EnVironmental ... 313
Soonsored by: American Society of Civil Engineers, Georgia Chapter
Panelists: Beth Bowen, Morehouse School of Medicine; Mark Brock, Gwinnett County
Dept. of Public Utilities, Eldon Evans, Lowe Environmental Sciences, Inc.; Robert
Harvey, Jr., U.S Environmental Engineering; and Peter Sullivan, SBL Group

WATER RESOURCES PLANNING

Environmental and Hydraulic Design Issues for the City of Dalton=s Water Storage RESEIVOIr .........ccoceveeeveveneneneeneenn, 314
Jeff Beriswill and Seve Bach, Golder Associates, Inc.

Coupled Water Supply and Wastewater Disposal ManagemeNt ISSUES.........cciereiueeereereeriereeseseesressesseseesesssessessesssssesseeees 317
Kip Duchon, CH2M HILL

Resources Management Issues in Regional Wastewater Planning.........cccveoerereiinienieseseeeeeseese et ssesseesse s snesneenees 318

Ken Hall and Kip Duchon, CH2M HILL

WATER RESOURCES PLANNING Il
Moderator: Sally Bethea, The Georgia Conservancy

The Vaue of River Basin Management Planning fOr GEOIGIa.......ccvierierierererise e steseeee e see e sre e eae e ee s sresneeneenes 324
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Georgia=S RIVEr Basin ManagemMENt ACL........coeieiieeieeeeeeees e e se st s e e ee e tesee st e saeese e e eseeeessestesaeeseeseensesaensesaeanennnensen 326
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Becky Shortland, The Georgia Conservancy



WETLANDS POLICY AND LEGAL ISSUES
Moderator: Steffney Thompson, Athens
Soonsored by: University of Georgia

Status of Georgia Wetlands PoliCIES @nd Programis.........coce ettt sre e e et seee b seesbesaesneeeeseaseeses 329
James E. Kundell, Vinson Ingtitute of Government, Univ. of Georgia

Applying Environmental Ethics to the Wetlands Delineation PrOCESS..........ooiiiriiire s e 332
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Practicable Alternatives Analysis Regarding Construction of Water Supply RESEIVOITS........cocoiiiiieie e 337
Patrick J. Fetter, School of Law, Univ. of Georgia

The New Supreme Court Standard on Regulatory Takings: A Threat to Wetland Protection?...........ccocoovevenenienieinnens 340
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WETLANDS PLANNING

Wetlands Planning for the State of Georgia: A Watershed Demonstration ProjeCt ..........cooeoerereieienenenesieeee e 343
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