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Our Focus Today

Water Resource Assessments

Resource assessments along with the forecasts form the scientific
basis for the regional WDCPs. Three resource assessments will be
provided to the regional water planning councils:

1.Groundwater Availability
2.Surface Water Availability
3.Surface Water Quality

Assessments are completed based on the boundaries of the
resource, not the water planning region.
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Presentation Notes
Resource assessments along with the forecasts form the scientific basis for the regional WDCPs. Three resource assessments will be provided to the regional water planning councils:



Groundwater Availability

Surface Water Availability

Surface Water Quality



The impacts from demands on water resources follow the hydrologic boundaries of our watersheds and aquifers.  Therefore, the resource assessments that form the basis of our understanding of those impacts are completed along the boundaries of Georgia’s watersheds and aquifers, not the political boundaries of the water planning regions.  



Let’s begin our introduction of these assessments with Groundwater Availability.  


Resource Assessments

Groundwater Availability

The Georgia Environmental Protection Division (EPD) is preparing
an assessment of groundwater availability state-wide.
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Groundwater Availability Assessment

2005 Water Use in Georgia

Public supply
1,237 Mgal/d

Thermoelectric
2,720 Mgal/d

Industrial/mining
603 Mgal/d

Irrigation
752 Mgal/d

Livestock 67 Mgal/d

Total water withdrawals—5,528 Mgal/d

Domestic/

__ commercial

149 Mgal/d

Data from Fanning, J.L. and V.P Trent, USGS SIR 2009-5002

Thermoelectnc 4 Mgal/d
Livestock 7 Mgal/d

Public supply
254 Myal/d

Irrigation

486 Mgal/d — Domestic/

commercial
140 Mgal/d

Industrial’'mining
280 Mgal/d

Ground-water withdrawals—1,171 Mgal/d

Public supply
983 Mgal/d

Thermoelectric
2,117 Mgal/d

Domestic/
commercial
- 9 Mgal/d

Industrialf

mining
-323 Mgal/d

Irrigation 265 Mgal/d

Livestock 60 Mgal/d

Surface-water withdrawals—4,357 Mgal/d
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Presentation Notes
Total Water Use – 5,528 million gallons per day (mgd)



Surface Water Use – 4,357 mgd (78.8%)



Groundwater Use – 1,171 mgd (21.2%)



Thermoelectric is the largest use of water at 2,720 mgd (49.2% of total water use)



All but 4 mgd of water for thermoelectric use is obtained from surface water surface water



Surface water withdrawals for thermoelectric use occurs in 15 Georgia counties




Groundwater Availability Assessment

2005 Water Use in Georgia
Excluding Thermoelectric Use

Livestock Livestock
67 mgd
Irrigation
265 mgd Surface Wate
Industrial/Mining Public Supply W|thdrawals
983 mgd
o 1,640 mgd
Irrigation
751 mgd (584%)
Public Supply
1237 mgd Domestic/Commeret
9 mgd
Livestock
Industrial/Mining .
603 mgd
o Groundwater,
256 mod | withdrawals
Domestic/Commercial 1 167 mg
149 mgd Industrial/Mining 2]_1 6()/
280 mgd ( ' 0)
Togal Water Withdrawals — 2,807 mgd

C
Data from Fanning, J.L. and V.P Trent, USGS SIR 2009-5002 sl
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Presentation Notes
Total Water Use – 2,807 mgd



Surface Water Use – 1,640 mgd (58.4%)



Groundwater Use – 1,167 mgd (41.6%)



Hence, groundwater is a major source of water in Georgia




Groundwater Availability Assessment

Assessment of Groundwater Availabillity
Driven by Section 4 of the Water
Management Plan

Manage the consumptive use of water on the basis of defined
hydrologic systems of surface water and groundwater

Determine the sustainable yield and consumptive use
assessment for each resource based on dry year conditions

A comprehensive accounting of the sustainable yields of all
aquifers in Georgia would be extraordinarily expensive and time
consuming

Aquifer assessments of sustainable yield are prioritized
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Groundwater Availability Assessment

Prioritization of Aquifers and Aquifer Units
for Assessment of Sustainable Yield

Functional characteristics of the aquifer

Existing evidence of adverse effects due to withdrawals from the
aquifer

Forecasts suggesting significant increases in demands placed on
the aquifer

Aquifers where it will not be possible to determine sustainable
yield within a reasonable time period
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Presentation Notes
Because resources were not available to model all groundwater aquifers, a prioritization was done by EPD based on the following criteria.  


Groundwater Availability Assessment

Georgia’s Aquifers

EXPLANATION

COASTAL PLAIN AQUIFERS
[ Floridan aquifer system

] Claiborne, Clayton, and Providence aquifers
/] Cretaceous aquifer systems

PIEDMONT AND BLUE RIDGE AQUIFERS
[ Crystalline-rock aquifers

VALLEY AND RIDGE AND APPALACHIAN
PLATEAUS AQUIFERS
[ 1 Paleozoic rock aquifer

[ Not a principal aquifer

VALLEY AND RIDGE
AND

APPALACHIAN
PLATEAUS

BLUE RIDGE

-
USGS Fact Sheet 010-96 (‘aj
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Groundwater Resource Assessment

2005 Groundwater Use by Aquifer

700 55 4%

600 +

500 +

400 +

300 +

Withdrawal (mgd)

200 +

100 +

Aquifer

mmm Withdrawal (mgd) —e— % of Withdrawal

60%

+ 50%

+ 40%

+ 30%

+ 20%

+ 10%

- 0%

Percent of Withdrawal

Data from Fanning, J.L. and V.P Trent, USGS SIR 2009-5002

* 86.5% of groundwater
was withdrawn from
Coastal Plain aquifers in
southern Georgia
(Floridan, Cretaceous,
Claiborne, Clayton)

= 13.5% of groundwater
was withdrawn from
crystalline rock and
Paleozoic rock aquifers
in northern Georgia

@

Georgia-




Groundwater Availability Assessment

2005 Groundwater Withdrawals

Withdrawals, in million
gallons per day

Otoh

Greaterthan 5to 10

Greater than 10 to 20

Greater than 20 to 60
- Greater than 60 to 1,100

= Highest amounts of
groundwater withdrawals
were in the Coastal Plain
of southern Georgia

= There were relatively
high amounts of
groundwater withdrawals
in some counties of
northern Georgia

Data from Fanning, J.L. and V.P Trent, USGS SIR 2009-5002 (.
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Groundwater Availability Assessment

Percentage of 2005 Water Withdrawals

That Were From Groundwater

EXPLANATION

Percentage of total
water withdrawal

0to 25

Greater than 25 to 50
Greater than 50 to 75
- Greater than 75 to 100

= Counties with the highest
percentages of water from
groundwater were in the
Coastal Plain of southern
Georgia

e Some counties in northern
Georgia had high percentage
of water from groundwater

Data from Fanning, J.L. and V.P Trent, USGS SIR 2009-5002 (.
Georgia



Groundwater Availability Assessment

Determine Sustainable Yield

Determine sustainable yield of aquifers and aquifer units for
which current or projected withdrawals could cause
unacceptable impacts such as

Progressive reduction of the groundwater resource as
indicated by dropping water levels that do not recover

Reduction of stream flows
Salt water intrusion

Sinkhole development

Sustainable yield will be developed through development of a
numerical model or water balance
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Groundwater Availability Assessment

Prioritization of Aquifers for Determination
of Sustainable Yield

Numerical (MODFLOW) computer models of Coastal Plain
aquifers where most groundwater is withdrawn, groundwater
withdrawals have caused some unacceptable impacts, and
forecasts suggest increases in future withdrawals

Upper Floridan aquifer in Tift County area
Cretaceous aquifer between Macon and Augusta
Claiborne aquifer in southwestern Georgia

Upper Floridan aquifer in eastern Coastal Plain

Water balance models in the north Georgia crystalline and
Paleozoic rock aquifers where less groundwater is withdrawn
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Groundwater Availability Assessment

Aquifer Sustainable Yield may be Limited
by Groundwater Quality

No direct wastewater disposal to groundwater in Georgia

Evaluate groundwater quality in a different manner than surface
water quality

May have to limit groundwater withdrawals to not impair
groundwater quality

Limit withdrawals from Atlantic Coastal Plain aquifers to
manage salt water intrusion

Limit withdrawals from crystalline and Paleozoic rock
aquifers in areas of man-made pollutant plumes (e.g. landfill
leachate, dry cleaner plumes, underground storage tank (UST)
plumes)
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Our Focus Today

Water Resource Assessments

Resource assessments along with the forecasts form the scientific
basis for the regional WDCPs. Three resource assessments will be
provided to the regional water planning councils:

1.Groundwater Availability
2.Surface Water Availability
3.Surface Water Quality

Assessments are completed based on the boundaries of the
resource, not the water planning region.
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Transition to surface water availability


Resource Assessments

Surface Water Availabillity

The Georgia Environmental Protection Division (EPD) is preparing
an assessment of surface water availability state-wide using a
computer model developed by the Georgia Tech Water
Resources Institute.
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Surface Water Availability Assessment

Overarching Questions

How much water are we using?

How much water do we have?
How much water is naturally available?

How much water can we reliably use without compromising the
in-stream flow needs?
What are the in-stream flow needs?

How much water use can be sustained subject to these
needs?
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Presentation Notes
In the surface water availability Resource Assessment work, we have the following overarching philosophical questions to answer.  



First of all, how much water are we using?  The answer to this question leads to an understanding of what we have been doing and to what extent we are affecting the natural cycle of water movement.  The detailed answer has, in itself, temporal and spatial variations.  So, after the study is completed, not only will we know how much water we use, but also when and where.



Second of all, how much water do we have?  The amount of water we have at any instant is the sum of the water flowing in various streams, the amount of water stored in the surface water reservoirs, and the amount of water stored in groundwater aquifers.  All these change constantly, depending on climate conditions Mother Nature provides us.  To answer this question, long-term (multiple decades) observation of stream flow, reservoir levels, reservoir releases, and groundwater levels (for groundwater assessment) need to be compiled.  There is also a great amount of temporal and spatial variation in the answer to this question.  So, the answer to this question will incorporate information such as how much water (flow), when and where.



Finally, how much water can we reliably use?  There are at least two important aspects of this question.  One, as we remove water from streams or reservoirs for various uses, there is a physical limit as to how much we can remove from the stream.  There may be a need for a quantity of water at a location, but can we physically obtain this amount from the stream or reservoir?  Two, there are in-stream needs of water for downstream water uses, aquatic environment, ecological community, and waste assimilation, among many other things.  Can we remove any amount of water from a stream or a reservoir without causing negative impacts to these other needs?  In other words, there may be a non-physical limit as to how much water we can remove from the water bodies without compromising the in-stream flow needs.  So, the original questions becomes, when the water bodies being studied are subject to in-stream flow needs, can we reliably remove an amount of water from the streams or reservoirs, as we so desire?



To answer this question, we have to have the answers to the first two questions.  We also need to know what the in-stream flow needs are.  Surface Water Resource Assessment is the process with which this and the previous two questions get answered.




Surface Water Availability Assessment

River Basin Map with Nodes

Georgia Reservoirs

[ State Boundary Basic Node 3
Reservoir 4 Planning Node vl
— Major River 3 Local Drainage Area (LDA) l.l
Stream 3 LDA without a node association
WOTE: For pune LA . erein Thase LOAS e ramed Di-nassest rosar
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To answer these overarching questions, we have to understand the hydrologic features of the state.  The territory of the State of Georgia overlaps with 14 major river basins, or hydrologically connected sources.  We have delineated these river basins into smaller geographic units that we call Local Drainage Areas (LDAs).  



Each LDA has a corresponding USGS gauging station at its downstream most location.  We call these locations Basic Nodes (yellow dots).  The stretch of river between two adjacent Basic Nodes is called a Reach.  Surface water runoff resulting from precipitations falling into an LDA ultimately flows into its corresponding Reach and through its corresponding Basic Node.  The recorded flow at these Basic Nodes serves as the hydrologic characteristics of the LDAs.  It is at these Basic Nodes that we try to answer How much water are we using and how much water do we have?.  



All water use data within a certain LDA, including municipal, industrial, agricultural, and thermal are compiled toward the corresponding Basic Node for the corresponding Reach.  This gives us a general idea of water use in the LDA and the corresponding Reach.  



Since most Basic Nodes correspond to USGS gauging stations or Army Corps of Engineer’s reservoirs, recorded flow data are available.  These flow data serve as the very basis of our understanding of the limited resources Mother Nature gives us.



This delineation gives us close to 80 Basic Nodes for the 14 major river basins.  To answer “How much water can we reliably use without compromising the in-stream flow needs?”, to perform Surface Water Availability Resource Assessment, or to conduct water resources planning, we need to lower the number of geographic units by combining some of the adjacent LDAs to form what is called a Sub-basin.  Another understanding of this delineation is to select some of the Basic Nodes as Planning Nodes (red triangles), and group the LDAs represented by the Basic Nodes for a Sub-basin.  



The Desired Flow Regime will be determined at Planning Nodes.  Through the Surface Water Availability Resource Assessment, we will try to answer “How much water can we reliably use without compromising the in-stream flow needs?” at every Planning Nodes.


Our Focus Today

Water Resource Assessments

Resource assessments along with the forecasts form the scientific
basis for the regional WDCPs. Three resource assessments will be
provided to the regional water planning councils:

1.Groundwater Availability
2.Surface Water Availability
3.Surface Water Quality

Assessments are completed based on the boundaries of the
resource, not the water planning region.
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Transition to surface water quality (also know as Assimilative Capacity) Assessment


Surface Water Quality Assessment

2008 305(b)/303(d) listed Segments

5{/&7%
Georgia
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Presentation Notes
Streams and water bodies shown in red either do not meet or potentially do not meet one or more water quality standard or do not adequately support aquatic life.  As noted on the map, streams with water quality challenges are located throughout the state in every planning region.  



In addition, another water quality challenge is the availability of assimilative capacity for additional pollutants.  Some streams may meet standards, but have little additional available assimilative capacity for new discharges.  




Surface Water Quality Assessment

Current Assimilative Capacity Assessment

Develop water quality models using available data and
conservative assumptions

Calibrate models to existing conditions

Use models to conduct resource assessments to evaluate
current wasteload allocations

ldentify areas with available assimilative capacity

Identify areas of overallocation or other challenges
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Presentation Notes
A current assimilative capacity assessment will be performed by developing water quality models for specific waterbodies using mathematical models, available data, and conservative assumptions.  These models will be calibrated to existing field data and the current wasteload allocations will be evaluated by inputting the permitted and newly proposed dischargers into the model at their permit limits.  The results of the model will provide areas with available assimilative capacity and areas that are already overallocated or there are other challenges.


Surface Water Quality Assessment

Future Assimilative Capacity Assessment

Use models to assist in planning by evaluating the water quality
impacts of forecasted flows, proposed discharge locations, and
future land use patterns

Based on model results, Georgia EPD will propose a range of
discharge allocation options to the Regional Water Planning
Councils

Using an iterative approach, the Regional Water Planning
Councils will then evaluate the various options with Georgia EPD
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The future assimilative capacity assessment will be performed using the calibrated models to evaluate the water quality impact of forecasted flows, proposed discharge locations, and future landuse patterns.  Based on the model results, GA EPD will propose a range of discharge allocation options.  Using an iterative approach, these and various other options will be evaluated.  



One example may be that the future land use patterns show that there is an increase in impervious surface that causes the baseflow in the streams to decrease and thus results in a smaller wasteload allocation.  One option is to accept the tighter limits.  Another option may be to choose to use green infrastructures as a best management practice so that more storm water can get into the ground and thus increase the baseflow and the wasteload allocation.


=
Resource Assessment

Additional Information in Future Councill
Meetings

Presentations by EPD Resource Assessment Experts

Inputs

Key Assumptions

Outputs

Linkages to the planning process
Sensitivity analysis
Limitations of resource assessment models

Future Joint Meetings
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To conclude, we want to let you know that:



Additional information will be provided in future Council Meetings including:



Inputs to the resource assessments

Key assumptions that form the basis of the models

Outputs to be delivered from the resource assessments

How the outputs from the resource assessments will be used during the planning process

Presentations of analysis of sensitivity of the models…  (what factors have the greatest impact on the results?)

Limitations of what the models can tell us

An introduction to joint council meetings where the results of the future resource assessments will be presented.
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