
















Simulation of Increased Groundwater 
Withdrawals from the Upper Floridan Aquifer

Simulation of Increased Groundwater 
Withdrawals from the Upper Floridan Aquifer



Drawdowns in the Cretaceous Dublin Aquifer from 
Upper Floridan Aquifer Withdrawals

Sustainable Yield Benchmarks

• Drawdowns of groundwater levels between 
pumping wells in the pumped aquifer do not 
exceed 30 feet so as not to affect nearby wells
Do not decrease stream flow below 60 percent of • Do not decrease stream flow below 60 percent of 
the mean annual discharge during April to 
September and 40 percent during October to 
March (Tennant method “outstanding” flow to 
maintain a healthy aquatic ecosystem)

• Over time the reduction in aquifer storage 
becomes asymptotic to a new base level y p



Sustainable Yield Benchmarks

• Do not lower groundwater levels below the top of 
a confined aquifer (thereby making the aquifer 
unconfined)

i i f if• Do not exceed the ability of the aquifer to recover 
to baseline groundwater levels between periods or 
higher pumping during droughts

Coastal Georgia Water and Wastewater Permitting Plan for 
Managing Salt Water Intrusion (June 2006)



Management Plan Elements

Management Plan Elements

Sub‐Region 1 Rd Zone

No Additional Upper Floridan Aquifer Withdrawals

Reduction of 5 Million Gallons per Day in the Upper Floridan 
Aquifer Withdrawals

Source Diversification

Sub‐Region 1 Yellow Zone
Incremental Increases in Withdrawals from the Upper 
Floridan Aquifer

Sub‐Region 2

No Restrictions on Withdrawals from the Upper Floridan 
Aquifer

Avoid Plume Growth

No New Wells in the Plume

Sub‐Region 3
No Restrictions on Withdrawals from the Upper Floridan 

Sub Region 3 Aquifer

All Sub‐Regions

Conservation and Reuse

Justification of Need

Monitoring

Interactions Between Groundwater and Surface Water

USGS Circular 1139



Groundwater Pumping Effects on Surface Water

USGS Circular 1139

Effect of Aquifer Transmissivity on Cone of Depression

Well Pumping Rates are the Same

F.G. Driscoll, 1986, Groundwater and Wells



Recovery of Floridan Aquifer Water Levels

USGS Scientific Investigations Report 2005USGS Scientific Investigations Report 2005--51245124

Water Planning Regions and Georgia’s Aquifers



Finalize January JointFinalize January Joint 
Meeting Preparation

1:30 PM – 1:45 PM

Joint Meetings

www.georgiawaterplanning.org



Joint Meeting Objective

• The primary objective of the joint meetings is to 
provide Council members with a working 
knowledge of the resource assessments, both the 
process and the results.

• The working knowledge will facilitate 
understanding of the resource assessments and 
allow planning to move forward with Gap 
Analysis and Management Practices Selection. 

Tentative Meeting Schedule and Locations

Coosa, Tallapoosa & Tennessee River Basins
Valley and Ridge, Blue Ridge, Piedmont 
Aquifers
Monday, January 25, 2010
Location: Carrollton or Dawsonville

Chattahoochee River Basin
Piedmont Aquifer
Monday, February 1, 2010
Location: Columbus or Callaway Gardens

Councils that share these resources: Councils that share these resources:
• Coosa-North Georgia WPC • Coosa-North Georgia WPC
• MNGWPD • Middle Chattahoochee WPC
• Savannah-Upper Ogeechee WPC • MNGWPD

Middl Ch tt h h WPC U Fli t WPC• Middle Chattahoochee WPC • Upper Flint WPC
• Lower Flint-Ochlockonee WPC



Tentative Meeting Schedule and Locations

Altamaha, Ocmulgee & Oconee River 
Basins
Eastern Coastal Plain Cretaceous Piedmont

Flint & Ochlockonee River Basins
Dougherty Plain, Claiborne Aquifers
Friday January 15 2010Eastern Coastal Plain Cretaceous, Piedmont 

Aquifers
Friday, January 22, 2010
Location: Macon

Friday, January 15, 2010
Location: Americus

Councils that share these resources: Councils that share these resources:
• Altamaha WPC • Lower Flint-Ochlockonee WPC
• Coastal Georgia WPC • Middle Chattahoochee WPC
• Middle Ocmulgee WPC • Middle Ocmulgee WPC
• MNGWPD • MNGWPD
• Suwanee-Satilla WPC • Upper Flint WPC
• Upper Flint WPC
• Upper Oconee WPC
• Counties of Savannah-Upper Ogeechee 

and Coastal WPC in the Cretaceous 
Aquifer

Tentative Meeting Schedule and Locations

Satilla, Suwanee & St. Mary’s River Basins Savannah & Ogeechee River Basins
South Central Georgia Floridan Aquifer
Thursday, January 28, 2010
Location: Waycross

Brunswick Harbor Aquifer Model, Savannah 
CSSI Model, Eastern Coastal Plain Upper 
Floridan Aquifer
Tuesday, January 19, 2010
Location: Augusta

Councils that share these resources: Councils that share these resources:
• Altamaha WPC • Altamaha WPC
• Lower Flint-Ochlockonee WPC • Coastal Georgia WPC
• Coastal Georgia WPC • Savannah-Upper Ogeechee WPC
• Suwannee-Satilla WPC • Upper Oconee WPC
• Southern Counties of the Upper Flint • Eastern Counties of Suwannee Satilla 

WPC in the Tift Co Floridan Aquifer WPC in the Eastern Coastal Plain Upper 
Floridan



Draft Agenda

Satilla, Suwannee and St. Mary’s River Basins
• Meeting approximately 8 hours long, including 

breaks and lunchbreaks and lunch
Agenda
• Welcome and Charge to Meeting Participants     

(15-30 minutes)
• Resource Assessment Presentation and Discussion: 

Ground Water (~90 minutes)Ground Water ( 90 minutes)
• Overview of Methodology and Assumptions
• Results for Tift County Upper Floridan Aquifer

Draft Agenda

Satilla, Suwanee and St. Mary’s River Basins
• Resource Assessment Presentation and Discussion: 

Surface Water Quantity (~90 minutes)
• Overview of Methodology and Assumptions
• Results for Satilla River Basin, Suwanee River Basin 

and St. Mary’s River Basin
• Resource Assessment Presentation and Discussion: 

Surface Water Quality (90 -110 minutes)
• Overview of Methodology and Assumptions
• Results for Satilla River Basin, Suwanee River Basin 

and St. Mary’s River Basin



Draft Agenda

Satilla, Suwanee and St. Mary’s River Basins
• Future steps and wrap up (20-45 minutes)
• Technical Discussions Open House (stations for each 

resource assessment) (60-120 minutes) 





Finalize and Adopt PublicFinalize and Adopt Public 
Involvement Plan

1:45 PM – 2:00 PM

Break

2:00 PM – 2:15 PM



Non-Permitted AgriculturalNon Permitted Agricultural 
Water Demand

Note: Presentation not given at CM4;
Included herein for Council review and presentation at a future CM

2:15 PM – 2:30 PM

Non-Permitted Agricultural Water Demand

www.georgiawaterplanning.org



• Issue: Some livestock, dairy, poultry, and nursery 
agricultural water-uses are not captured in the 
current Agricultural Water Demand Forecast 
( )

Background

(AWDF)
• Members of these sub-threshold water-use sectors 

(<100,000 GPD) feel they are not represented in 
Georgia’s water planning efforts and believe their 
exclusion diminishes their economic importance to 
Georgia

• Solution: Investigate options for including these 
smaller water uses in regional planning council 
efforts

• EPD does not permit (regulate) majority of sub-
threshold agricultural water-uses (< 100,000 GPD)

• Sub-threshold users seek inclusion in Georgia’s 
i ff i i

Challenges

water planning efforts without becoming regulated
• Some Councils have formed sub-committees to 

investigate sub-threshold agricultural water-use
• Methodology and results of research may be 

inconsistent if sub-committees are not provided 
with a structure



• Georgia Farm Bureau (GFB) has facilitated 
representation of sub-threshold agricultural water 
users on water planning councils

• Two meetings held to discuss issues relevant to 

Current Efforts

these water users: September 30 and October 16
• EPD partners and agricultural experts include:

• Albany State University 
• Georgia Agribusiness 

Council
• Georgia Cattlemen

G i  D t t f 

• Georgia Milk Producers
• Georgia Poultry Federation 
• Georgia Soil and Water 

Conservation Commission
U i it  f G i  • Georgia Department of 

Agriculture
• Georgia Farm Bureau
• Georgia Green Industry 

Association

• University of Georgia 
• Water Council / Sub-

committee Member(s)

• Effort established a state-sponsored effort that will 
eliminate data collection inconsistencies among sub-
committees of WPRs, but includes them in the effort

i i i f i

Status and Goals

• Mike Giles, President of the Georgia Poultry 
Federation, will be sharing information on water-use in 
the poultry industry (outside of processing)

• GFB arranged to incorporate leaders of dairy sector, 
Cattleman’s Association, GA Milk Producers 
Association, and Sherry Loudermilk and Chris Butts 
from Georgia Green Industry Association  regarding from Georgia Green Industry Association, regarding 
nursery information

• Data shared by these representatives will be 
presented to councils by EPD and other partners



• Data collections will be a “snap-shot” of current 
data in the agricultural water-use sectors, as 
opposed to projections of growth

i i i

Status and Goals

• Data will be presented to Councils at Council 
Meeting 5

• Councils will decide whether sub-threshold 
agricultural water-use will be included in their plan

Management PracticesManagement Practices

Note: Presentation not given at CM4;
Included herein for Council review and presentation at a future CM

2:30 PM – 3:00 PM



Management Practices

www.georgiawaterplanning.org

Management Practices

Purpose of Today’s Discussion

• To help prepare the Council for upcoming work • To help prepare the Council for upcoming work 
on management practices; the  initial  effort to 
begin selection of management practices is 
scheduled to occur at Council Meeting 5 and 
future meetings

• To further our understanding of water To further our understanding of water 
management practices in the context of the 
State Water Plan



Management Practices

Definition
• Any program or activity that:

H l  t th  i l i i  d l• Helps meet the regional vision and goals
• Can be employed to ensure that there is 

sufficient water (surface and groundwater 
quantity) and assimilative capacity (surface 
water quality) to sustainably meet future 
needs

• Management practices can increase 
resource capacity and/or adjusts forecasted 
demands (i.e., water efficiency measures)

Management Practices

Insert more recent EPD figures – next 2-3 
slide - replace



Management Practices Should Address 
Multiple Regional Needs

Stormwater
• Flood control
• Water supply
• Water quality

Wastewater
• Water quality

Water Supply
• Storage Water quality

• Reuse
• Return flow 

management

Storage
• Retiming flows
• Demand 

management

Management Practices

Water Supply Examples

• Conservation 
• Storage Reservoir
• Desalination
• Interconnection of supply systems
• Additional groundwater development
• Reuse
• Return flow management• Return flow management
• Intrabasin transfers
• Interbasin transfers
• Aquifer storage and recovery  

Note: For illustrative purposes only, not a complete list.



Management Practices

Water Quality Examples

• Can address both point source and non-point 
source pollutionsource pollution

• Improved Compliance Wastewater Treatment 
Facilities

• Advanced Treatment Technologies
• Watershed Protection and Monitoring
• River Corridor Buffers
• Manage impervious surfaces and green 

infrastructure planning
• Septic Tank Maintenance 
• Erosion and Sedimentation Control

Note: For illustrative purposes only, not a complete list.

Vision, Goals, and Management Practices

The Council’s regional vision will:

• Define what the 2004 Act’s guiding policy means 
for your region

• Establish specific goals for the region’s waters in 
2050

• Guide selection of management practices 
(along with results of forecasts and resource 
assessments)assessments)



Vi i

Conceptual Example 
Developing a Water Plan Decision Framework

Broad Facilitated PlanningVision

Goals/Objectives

Broad 
Purpose

More Detailed 
Goals that 
Support Overall 
Purpose

Actions to

Facilitated Planning

Technical and 
Systems Model

Management Practices
Actions to
meet Future 
Needs

Definition of a Water Resource “Gap”

“Gap” Definition - Quantity

• The difference between the available resource • The difference between the available resource 
(i.e., supply) and the sum of needs/demands

• A gap can be defined both geographically and 
by water use type (surface water quantity and 
quality; ground water quantity)



Definition of a Water Resource “Gap”

“Gap” Definition - Quality
• The difference between the capacity of 

i i  t  t  i il t  t t  d receiving waters to assimilate wastewater and 
the sum of needs/demands associated with the 
discharge of wastewater

• A quality gap can be also be defined as a 
portion of a water body that does not meet (or is 
forecasted not to meet) water quality standards

• A gap can be defined both geographically and 
by water use type (surface water quantity and 
quality; ground water quantity)

Conceptual Example – Identification of Gap(s)



Different Levels of Water Planning and Analysis

Conceptual, big
picture analysis
of Mgt. Practices

Conceptual, big
picture analysis
of Mgt. Practices

Strategic Level 
Planning 
Strategic Level 
Planning 

More detailed
analysis of Mgt. 
Practices

More detailed
analysis of Mgt. 
Practices

Detailed facilities Detailed facilities 

Feasibility 
Level 
Feasibility 
Level 

Detailed facilities 
planning, project-level
analysis, permitting

Detailed facilities 
planning, project-level
analysis, permitting

Project Development 
Level
Project Development 
Level

Detailed facility level planning goes beyond the scope of regional plans

Identifying and Addressing the Gap Between Available Resource 
and Need Can Vary Based On: 

• Urgency of water resource need

• The size and type of gap and needThe size and type of gap and need

• Scale and geographic considerations

Development of Management Practices 
may be Complex --- Given the Dynamic 

P  f D fi i  th  G  B t  Process of Defining the Gap Between 
Available Resource and Need



Watershed/ Watershed/ 
SubSub--Basin ABasin A

`

Demand Quantification Demand Quantification ---- Analysis of Analysis of 
Available Resource and/or Regional NeedAvailable Resource and/or Regional Need

Characterize Characterize 
Supply/Supply/
Demand Demand 

Development of Management Practices
Conceptual Process

Demand Demand 
GapsGaps

Explore Explore 
Solutions Solutions 

No Gap or  LongerNo Gap or  Longer--term term 
NeedNeed

Near Term Near Term 
Planning/Implementation Planning/Implementation 

Gap and/or NeedGap and/or Need
Explore Causes Explore Causes 

and and 
Conceptual Conceptual 

Mgt. PracticesMgt. Practices

SimpleSimple
ComplexComplex

Additional Additional 

Identify Mgt. Identify Mgt. 
Practices to Meet Practices to Meet 
Vision or NeedsVision or Needs

and and 
Develop Develop 
PlansPlansDocument Document 

Water PlanWater Plan

Additional Additional 
AnalysisAnalysis

Relevant Water Resource PlansRelevant Water Resource Plans

Catalogue Catalogue 
Solution Solution 

Region ARegion A

Catalogue Catalogue 
Solution Solution 

Region ARegion A

Water Management Practices may be Developed at Different 
Levels of Detail

Conceptual Suite 
or Portfolio

Suite or Portfolio 
with Target 

Implementation 

Watershed or Project 
Specific

Conservation

New Storage

Levels 

25% Conservation/ 
demand reduction

50% New Storage

Low flow fixture rebate 
program and rate 
structure change

25K AF Reservoir in X 
Watershed

Reuse 25% Reuse 100MGD Treatment 
Plant
25MGD reuse

Nature and Extent of Gap May Drive Specificity of Management Practices



Regional Water Planning Council – Approach to the 
Identification/Selection of Management Practices

Identification and/or Selection of Management 
Practices Should Consider:

• Existing planning and project activities of water 
utilities/providers (i.e., are plans in the “pipeline”?)

• Existing significant and relevant water related studies 
or  plans that identify potential management 
practices

i f i i i• Alternatives for areas without existing plans

Identification/Selection of Management Practices 

Existing Plans 
and/or Projects

Portfolio
or Suite 

of Water 
Management 

Practices

Existing 
Significant/ 

Relevant Studies

Alternatives for 
Areas without 
Existing Plans/ 
Information

Regional 
Water 

Planning 
Council

The Role of the Regional Water Planning Council:
• Planning for the Region 
• Coordinating with Local Governments and Utilities



Management Practices – Preliminary Discussion

• Are there documented water resource needs in 
your region?

h  i  h  ( ) f h  d i ?• What is the source(s) of the documentation?

• Are there existing plans, projects, or studies that 
should be catalogued?

• If so what are they?

Management Practices

Management Practices Next Steps
• Based on regional vision and goals; alternatives to 

address current and future needs within available 
resource
• Resource Assessment Models – Available January 

2010
• Initial discussion, selection, and refinement – Council 

Meetings 5, 6, and 7
• Based on resource model evaluation are gaps 

closed/future needs met? Are regional goals met?
• Finalize selection by December 2010



Regional Water ResourcesRegional Water Resources 
Overview

Note: Presentation not given at CM4;
Included herein for Council review and presentation at a future CM

3:00 PM – 3:30 PM

Regional Water Resources Overview

www.georgiawaterplanning.org
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Source: Agricultural Irrigation Water Demand Projections, Dr. Jim Hook, UGA



Suwannee-Satilla Region
2008 Agricultural Water Withdrawals

County
Groundwater/ 
Surface Water 

Ratio
Atkinson 2.7

County
Groundwater/ 
Surface Water 

Ratio
Cook 2.2

Bacon 2.0

Ben Hill 1.1

Berrien 1.3

Brantley 2.4

Brooks 9.0

Charlton 0.3

Echols 3.4
Irwin 1.2

Lanier 5.7
Lowndes 2.8

Pierce 4.4
Tift 1.4

Clinch 35.5

Coffee 0.9

Turner 1.1
Ware 1.3

Groundwater/Surface Water Ratio for 
Suwannee-Satilla Region: 1.8

Source: Agricultural Irrigation Water Demand Projections, Dr. Jim Hook, UGA

Source: Georgia EPD Permitted Facilities Database
There are no Municipal or Thermoelectric permits in any of these counties



Source: Georgia EPD Permitted Facilities Database
There are no Thermoelectric or Golf permits in any of these counties

Source: Georgia EPD Permitted Facilities Database



Source: Georgia EPD Permitted Facilities Database

Minor (< 1 MGD)
Major (>= 1 MGD)

Source: Georgia EPD Permitted Facilities Database



Flow Ranges of Wastewater Facilities in Region

Discharge
(MGD) Location

Smallest 0.003 Charlton CountySmallest 0.003 Charlton County

Largest 12 Lowndes 
County

Source: Georgia EPD Permitted Facilities Database



• Every 2 years, EPD releases a report entitled “Water 
Quality in Georgia” to comply with requirements of 
Section 305(b) of the Federal Clean Water Act.

Impaired Waters

Section 305(b) of the Federal Clean Water Act.

• This report is often referred to as the Georgia 305(b) 
Report.

The report describes water quality conditions of • The report describes water quality conditions of 
navigable waters across the State.

• Waters included in this report are classified by their 
use:
• Drinking water
• Recreation

• Coastal Fishing
• Wild River

Impaired Waters (cont.) 

• Recreation
• Fishing

• These waters are evaluated as to whether or not they 
support their use classification on several quality 
standards:
• Fish Guidance

Wild River
• Scenic River

• Metals • Temperature
• Toxicity
• Pesticides
• Priority Organics

• Ammonia
• pH
• Dissolved 

Oxygen

• Pathogens
• Biota 

Impacted



• Waters that do not support their use classifications are 
included on the 303(d) list, which is a list of impaired 
waters in the State. The current 305(b)/303(d) list 

Impaired Waters (cont.) 

waters in the State. The current 305(b)/303(d) list 
documents are available at:

http://www.gaepd.org/Documents/305b.html

• EPD develops wasteload allocations and total 
maximum daily loads (TMDLs) for 303(d)-listed waters.maximum daily loads (TMDLs) for 303(d) listed waters.

• TMDL process establishes allowable pollutant loadings 
or other quantifiable parameters for a water body 
based on the relationship between pollutant sources 

Impaired Waters (cont.) 

based on the relationship between pollutant sources 
and instream water quality conditions.

• This approach allows water quality-based controls to 
be developed to reduce pollution and restore and 
maintain water quality.

• A list of TMDLs by major river basin is available at:
http://www.gaepd.org/Documents/TMDL_page.html



Georgia’s 
Impaired WatersImpaired Waters

2008

Category Key

Bio F Biota Impacted (Fish Community)

Impaired Waters – Abbreviations

p ( y)

Bio M Biota Impacted (Macroinvertebrate Community)

DO Dissolved Oxygen

FC Fecal Coliform Bacteria

Trophic Weighted Residue Value of mercury in 
TWR

Trophic-Weighted Residue Value of mercury in 
fish tissue exceeding the EPD human health 
standard of 0.3mg/kg



• Most frequent reason for impairment is Fecal Coliform Bacteria 
(FC), followed by Dissolved Oxygen (DO)

Suwannee-Satilla Region
Impaired Water Bodies

Reason for 
Impairment

Percent of 
Impaired 

Bodies
FC 49%
DO 46%
TWR 20%

Bi  M 4%Bio M 4%
Bio F 3%
pH 3%



WRD Managed 
Fishing WatersFishing Waters



Fishing Opportunities in the
Suwannee-Satilla Region 

Suwannee River
• 33-mile portion in Georgia contains dark “tea 

stained” water and provides a unique fishing stained  water and provides a unique fishing 
experience

• Fish species to catch include warmouth, flier, chain 
pickerel and bullhead catfish

• Fliers are the most abundant fish sought by 
Suwannee anglers

Fishing Opportunities in the
Suwannee-Satilla Region (cont.)

Satilla River
• One of the most scenic and natural rivers in south 

GeorgiaGeorgia
• Five WRD-operated boat ramps
• One of the premier redbreast sunfish rivers in the 

southeast
• An angler's best bet for catching a redbreast 

greater than 1 pound
B t b t  l  i l d  bl ill  i  d • Best bets also include bluegill, crappie and 
bullhead catfish



Fishing Opportunities in the
Suwannee-Satilla Region (cont.) 

Lower Ocmulgee River
• Large and sluggish
• Many meandering bends and some oxbow lakes• Many meandering bends and some oxbow lakes
• Variety of fishing opportunities, including bass, 

bream and catfish

Fishing Opportunities in the
Suwannee-Satilla Region (cont.) 

St. Mary’s River
• Remote, meandering black water stream that 

originates in the Okefenokee Swamporiginates in the Okefenokee Swamp
• Little development and few river crossings
• One WRD-operated boat ramp
• Chances of catching a 6” or larger redbreast sunfish 

are excellent
• Supports healthy populations of bluegill, yellow and 

b  b llh d  h l tfi h d hit  tfi hbrown bullheads, channel catfish and white catfish



Level III & IV
Ecoregions
of Georgiaof Georgia



Significant Level IV Ecoregions in Suwannee-Satilla Region

Level IV 
Ecoregion Description

65g - Dougherty 
Mostly flat to gently rolling, influenced by near-
surface limestone; karst topography contains g g y

Plain
p g p y

sinkholes, springs, and fewer streams in flatter part 
of plain.

75g - Okefenokee 
Swamp

Mix of forested swamp and freshwater marsh with 
some pine uplands; swamp contains headwaters 
for St. Marys and Suwannee Rivers.

• High priority species identified on the basis of: 
• Critically imperiled species

High Priority Species within Southeastern Plains and Southern 
Coastal Plains

• Habitat indicator species known to be in decline

• Species endemic to Georgia

• Rare or uncommon species in need of further 
research

• Data source: Comprehensive Wildlife Conservation Data source: Comprehensive Wildlife Conservation 
Strategy for Georgia (August 2005)

Available at: http://www1.gadnr.org/cwcs/Documents/strategy.html



• SE Plains Level III Ecoregion
• 145 different high priority plants

iff i i i i

High Priority Species within Southeastern Plains and Southern 
Coastal Plains (cont.)

• 85 different high priority animals

• S. Coastal Plain Level III Ecoregion
• 88 different high priority plants

• 75 different high priority animals

• More info on Comprehensive Wildlife Conservation • More info on Comprehensive Wildlife Conservation 
Strategy for Georgia:
http://www1.gadnr.org/cwcs/Documents/strategy.html

Local Elected OfficialLocal Elected Official 
Comments

3:30 PM – 3:45 PM



Public Comments

3:45 PM – 4:00 PM

Wrap-UpWrap Up,
What to Expect Next 

Meeting

4:00 PM – 4:15 PM



• Preferred Dates?
• March 17th

Proposed Council Meeting 5 Dates and Location (March 8th –
March 25th)

• Other?

• Preferred Locations?
• Douglas
• The Inn at Blueberry Plantation 
• Other?

Council Meeting 4Council Meeting 4 
Evaluation

4:15 PM – 4:30 PM



Thank You!


