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Several states in the southeast have acknowledged the need for statewide water planning but
have yet to act. In contrast, Georgia is on the cusp of completing the Georgia Comprehensive
Statewide Water Management Plan (SWMP). The SWMP provides for resource assessments,
forecasts, and regional water planning. Over the past 3 years, an extensive effort has been
made to implement the SWMP. This article describes the planning process undertaken in
Georgia. Several of the recommended practices are also highlighted and critiqued with re-
spect to their potential to affect aggregate water use in the state.
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A quick look at an annual precipitation map of

the United States (see Figure 1) illustrates a clear

east–west dichotomy. States east of Oklahoma

enjoy precipitation levels well above 30 inches

per year with a particularly wet pocket in the

southeast. This spatial distribution of precipitation

also serves as a reasonable guide to water rights

regimes throughout the United States. The ‘‘dry’’

western states, facing water scarcity since their

inception, have generally embraced prior ap-

propriations as the foundational principal for

allocating water. Often, volumetric allotments are

clearly ascribed to users and those rights are

typically prioritized on a first-in-time, first-in-right

basis. In contrast, the ‘‘wet’’ eastern states have

generally instituted variants of the riparian doc-

trine, calling for ‘‘reasonable uses’’ of water that

do not impinge on the ability of others to also

reasonably use water. The underlying sentiment

seems to be that the water is there for us to share.

Of course, sharing is easy when resources are

abundant.

Although the eastern states have not been

immune to periodic drought, over the past sev-

eral decades, increasing populations and changes

in agricultural production, particularly in the

southeast, have jointly raised the specter of water

scarcity as the new status quo. In an effort to

address future water scarcity issues, several states

have articulated the need for statewide water

planning. Budgets constraints, however, have

prevented many from dedicating the resources

necessary for such an endeavor. An exception

is the state of Georgia, which is scheduled to

complete the Statewide Comprehensive Water

Management Plan by the end of 2011. Eventu-

ally, when other states in the region embark on

their own initiatives, they may learn from the

approach Georgia has taken to planning for fu-

ture water quantity and quality challenges. With

that in mind, the objective of this article is to

highlight key aspects of Georgia’s statewide

water planning process. Additional details for

much of the information presented here is

available online at www.georgiawaterplanning.

org.
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Background

As mentioned earlier, the southeastern United

States, including the state of Georgia, has weath-

ered numerous, multiyear droughts over the last

120 years. This can be seen across a number of

indices, including the Standardized Precipitation

Index, Palmer Z Index, Palmer Drought Severity

Index, and Palmer Hydrological Drought Index.

Over the past 40 years, however, the impact of

these supply shortfalls has been exacerbated by

considerable increases in water demand. Figure

2, using population and irrigated acres as proxies

for potential water demand, illustrates how con-

ditions have changed over the past century.

The effects of population growth and agri-

cultural production on water resources are not

restricted to drought years in Georgia. The rapid

increase in population around the Atlanta metro-

politan area since 1980 has also led to prolonged

legal battles with two of Georgia’s neighbors,

Alabama and Florida. One point of contention is

the flow of the Chattahoochee River, which runs

nearly half the length of the Georgia–Alabama

border. At its confluence with the Flint River, the

Apalachicola River is born and travels through

the Florida panhandle to the Gulf of Mexico.

In the late 1980s, the U.S. Army Corps of

Engineers formally recommended part of Lake

Lanier, a reservoir on the Chattahoochee River

north of Atlanta, be allocated for use by met-

ropolitan Atlanta. This prompted Alabama to

contest the legality of the allocation—the lake

had never been designated for water supply,

but rather for hydropower generation. Florida’s

concerns for flows in the Apalachicola River,

which are related to flows in the Chattahoochee

and Flint Rivers, led to further legal trouble for

Georgia. The legal uncertainty of the state’s water

supply, which continues to date, coupled with

water demand pressures and a drought led the

Association of County Commissioners of Geor-

gia to call for a comprehensive water plan for the

state in 1999. By 2004, Georgia’s General As-

sembly passed the Comprehensive Statewide

Water Management Planning Act, hereafter

referred to as ‘‘the Act.’’

The Act set forward a number of guiding

principles and established a water council to

coordinate the planning process. The water coun-

cil was comprised of two political appointees

(one appointed by the Speaker of the House and

one appointed by the President pro tempore of

the Senate), the chairpersons of the Georgia

Figure 1. U.S. Average Annual Precipitation
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House and Senate Natural Resource and Envi-

ronment Committees, the director of the En-

vironmental Protection Division (EPD) of the

Department of Natural Resources, and several

other governmental officials.1 The guiding prin-

ciples acknowledged the importance of water

resources to all of Georgia’s citizens, including

future generations, the connection between eco-

nomic prosperity and environmental quality, and

the need for periodic revision of a plan. The

specific principles include:

(1) Effective water resources management pro-

tects public health and the safety and welfare

of Georgia’s citizens;

(2) Water resources are to be managed in a sus-

tainable manner so that current and future

generations have access to adequate supplies

of quality water that support both human

needs and natural systems;

(3) All citizens have a stewardship responsibility

to conserve and protect the water resources of

Georgia;

(4) Water resources management efforts must

have a sound scientific foundation and rec-

ognize that economic prosperity and envi-

ronmental quality are interdependent;

(5) Water quality and quantity and surface and

groundwater are interrelated and require in-

tegrated planning as well as reasonable and

efficient use;

(6) A comprehensive and accessible database

must be developed to provide sound scien-

tific and economic information on which

effective water resources management de-

cisions can be based;

(7) Water resources management encourages

local and regional innovation, implementa-

tion, adaptability, and responsibility for wa-

tershed and river basin management;

(8) Sound water resources management involves

meaningful participation, coordination, and

Figure 2. Drought, Population, and Irrigation in Georgia, 1900–20103

1 The other governmental officials included the
commissioner of natural resources, the executive di-
rector of the State Soil and Water Conservation
Commission, the commissioner of community affairs,
the commissioner of human resources, the commis-
sioner of agriculture, the director of the Georgia
Forestry Commission, and the executive director of
the Georgia Environmental Facilities Authority.

3 Palmer Drought Severity Index interpretation: –1.0
to –1.99—mild drought; –2.0 to –2.99—moderate
drought; –3.0 to –3.99—severe drought; –4.0 or less—
extreme drought; positive values similarly represent wet
conditions.
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cooperation among interested and affected

stakeholders and citizens as well as all levels

of governmental and other entities managing

or using water; and

(9) Periodic revisions of the comprehensive

statewide water management plan may be

required to accommodate new scientific

and policy insights as well as changing so-

cial, economic, cultural, and environmental

factors.

In January 2008, the General Assembly

adopted the Comprehensive Statewide Water

Management Plan (CSWMP). The plan is, in

effect, a plan for more planning. As the Execu-

tive Summary of the CSWMP states, ‘‘the com-

prehensive state plan hinges on development

of regional water plans. Regional forecasts of

future needs for water and wastewater will be

completed. Then, regional plans will be de-

veloped to identify the management practices

to be employed, following state policy and guid-

ance, to ensure that the anticipated demands can

be met.’’ The CSWMP also provides for re-

source assessments.

Figure 3 presents a schematic, developed by

the EPD, of the implementation schedule. Over

the past three years, an extensive effort has

been made to realize the schedule. Decadal

forecasts up to year 2050 were completed for

the agriculture, domestic, commercial, indus-

trial, and energy sectors and, to complement the

demand forecasts, assessments of groundwater

and surface water availability were made. In

addition, the assimilative capacity of each of

Georgia’s 14 major river basins has been assessed.

Eleven regional water planning councils have also

been established and are currently identifying

water management practices to address projected

gaps between forecasted water demand and avail-

able water resources.

Regional Water Planning Councils

There are 14 major river basins and several

major aquifers in the state of Georgia. The

Figure 3. Proposed Schedule for Statewide Comprehensive Water Management Plan
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regional water planning councils established

by the CSWMP are, ultimately, demarcated by

county boundaries, but the counties are grouped

into councils based on hydrologic boundaries.

The councils are comprised of no more than

25 appointed members, ideally representing the

full spectrum of stakeholders.2 Nominations

were solicited from stakeholder groups and

organizations, although the nomination process

was open to all. The nominations were then

vetted through the EPD, Department of Agri-

culture, Department of Community Affairs,

and the Department of Economic Development

and subsequently forwarded to the governor,

lieutenant governor, and the Speaker of the House.

The governor appointed 13 members to each

council, whereas the lieutenant governor and

Speaker each appointed six members.

Council members are required to reside in

the region. Additionally, of the 13 members ap-

pointed by the governor, two are required to be

mayors or city council members within the re-

gion and two are required to be county-level

elected officials. Similarly, the lieutenant gov-

ernor and Speaker must each appoint at least one

mayor or city council member and one county-

level elected official.

The EPD provides guidance and training to

the council members, but each council is given

considerable autonomy with respect to estab-

lishment of operating procedures. This includes

procedures for council decision-making. Each

council is also granted the authority to establish

provisions for advisory boards and public par-

ticipation. The only stipulation is that the public

have ‘‘meaningful’’ opportunities for participa-

tion. Ultimately, however, council procedures

are formally adopted through a memorandum

of agreement with EPD and the Department of

Community Affairs. These memoranda are in

effect for three years.

Regional Water Plans

Each regional water council is responsible for

developing a plan that addresses both future

water development and conservation actions.

The plans are to be broken down by water

source and identify management practices that

will enable forecasted needs to be met. These

needs include water supply, wastewater assimi-

lative capacity, and stormwater management.

Additionally, the plan must include ‘‘proposals

for addressing data and information needs’’

(CSWMP, p. 38).

On completion, no later than the prescribed

date, the regional plans are submitted to the EPD

for review and approval. The EPD retains the

authority to adopt a plan as drafted, advise a

council to amend a plan, or adopt a plan with

conditions. If a council fails to meet the submis-

sion deadline, the EPD will take responsibility for

drafting a plan for that region. Adopted plans are

subject to review every five years by both the

regional water planning council and the EPD.

The regional plans follow a seven-section

template developed by the EPD. The first sec-

tion covers some boiler-plate introductory infor-

mation on the significance of water resources to

the state, statewide priorities, and the planning

process. It also contains a subsection drafted by

the regional water planning council articulating

regional vision and goals related to water re-

source management. The second section de-

scribes key characteristics of the region, including

the local policy context. Section three addresses

resource availability and current uses. The as-

sessments are broken down by groundwater

availability, surface water availability, and sur-

face water quality. Ecosystem conditions and in-

stream uses are also assessed. The fourth section

presents forecasts of water demand disaggregated

by sector (municipal, energy, agriculture, and in-

dustry) as well as water source. This information

is combined with the resource assessments to

determine gaps between projected water avail-

ability and water demand. The sixth section

identifies water management practices for alle-

viating these gaps to achieve regional goals.

The final section lays out a schedule for imple-

menting the management practices and iden-

tifies those responsible for each practice, be it

2 The Metropolitan North Georgia Water Planning
District, where the city of Atlanta is located, already
had a functioning water planning apparatus in place.
As such, that district was permitted to continue with
their planning activities without additional burdens
placed by the state.
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a state agency, private individuals, private busi-

nesses, or some other entity.

As of the writing of this article, significant

progress has been made toward completion of

the regional water management plans. The re-

source assessments and forecasts for each sec-

tor have been completed. The regional water

planning councils have each held nine meetings

for their own region and participated in numer-

ous joint meetings. All of these meetings have

been open to the public and minutes and mate-

rials made available through the water planning

web site. Of the 10 regional councils required to

submit a plan based on the EPD template, five of

them have partial drafts of each chapter. Four of

the councils have drafts of the selection of water

management practices.

The initial schedule of milestones for sub-

mission–review–revision–adoption of the re-

gional plans has been pushed back 3–6 months.

The adjustment in the schedule has required an

extension to the authorization of the regional

water planning councils, because the 3-year

term for the councils would have expired before

completion/adoption of the plans. This should

serve as a cautionary anecdote to other states

embarking on a comparable endeavor. Georgia

was fortunate that political confrontation did not

impede the extension of authorization of the

water councils. It would have been more prudent

to authorize these councils for a duration that

allowed a buffer beyond the expected date of

adoption of the regional plans. The nature of the

planning process is to identify situations in

which tradeoffs must be made and to propose

mechanisms for realizing those tradeoffs. In the

case of water, there are numerous stakeholder

groups that may attempt to influence a plan. If

a group perceives a plan will recommend ad-

justments that they are reluctant to make, they

may attempt to derail the plan before adoption.

With sufficient political backing, the prevention

of council reauthorization would be an effective

means of achieving that goal.

Water Management Practices

The draft water management plans currently

available detail a number of practices aimed

at water management. Often the plans simply

‘‘encourage’’ the use of these practices. Some

of the councils, however, propose requirements.

A subset of recommended practices are de-

scribed and critiqued subsequently.

Multitenant Building Metering

Areas of high population density typically have

high concentrations of multitenant buildings.

High-density development is generally more

beneficial for water resource conservation and

protection than low density. The lower imper-

vious surface requirements reduce stormwater

concerns related to flow rates and pollution

transport. Multitenant buildings also reduce

outdoor residential watering by reducing the

per-capita area of irrigated landscape surface.

However, many multitenant buildings are rental

properties with a single water meter as opposed

to a meter for every unit. This forces the landlord

to fold a fixed water utility charge into the rent,

decoupling tenant water use from its cost. Be-

cause most leases are for 12 months or more,

there can be considerable lags between water

price adjustments landlords face and their ability

to pass those signals onto their tenants. Fur-

thermore, the fixed-charge nature of the lease

agreements mutes the price signal. Metering

individual units will enable price signals to af-

fect tenant behavior in a more timely and direct

manner, leading to more efficient water use.

The effect of this practice on aggregate

water use depends on the number of households

affected and the responsiveness of households

in multitenant buildings to changes in the price

of water. There is empiric evidence indicating

that the own-price elasticity of water use for

multitenant buildings is nonzero but low. For

example, Dziegielewski and Opitz (1991) found

the own-price elasticity to be –0.13 in the winter

and –0.15 in the summer. With this in mind, the

installation of meters in multitenant buildings will

have an appreciable impact on aggregate water

use only where large populations are affected.

High-Efficiency Plumbing

Another practice promoted by several councils

is requiring new construction to install high-

efficiency plumbing. This is an effective way to
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reduce future water use per capita but does not

address current consumption patterns or waste.

Curiously, one of the councils has not recom-

mended this requirement, instead requiring all

government buildings to retrofit existing plumb-

ing and encouraging residential users to do the

same. Residential retrofit kits are proposed to be

distributed and subsidized by local governments.

In this region, the cost of realizing indoor water

use efficiency gains would be borne almost

entirely by the public sector. Implementation

of this practice is particularly vulnerable to the

acute budget shortfalls many municipalities and

counties across the country currently face.

Increasing Block Rates

Block rate pricing is a common practice of

water suppliers. Before 1980, even for residen-

tial customers, many areas of the United States

used decreasing block rates, in which an initial

amount of water is priced highest and the price

of successive volumetric ‘‘blocks’’ declines as

use increases. As the American Water Works

Association (American Water Works Associa-

tion, 2000) states, ‘‘Residential and small com-

mercial customers usually have greater demand

(peaking) factors than larger commercial and

industrial customers. As a result, residential and

small commercial customers typically have a

higher unit cost to provide capacity requirements

than large commercial and industrial customers.

A declining block rate structure attempts to re-

flect the differences in usage levels and capacity-

related costs. . .’’ (p. 92).

In the last 30 years, most water suppliers

have inverted this price schedule for residential

uses and now apply variants of increasing block

rates. In Georgia, however, there remain a num-

ber of locations where decreasing block rates

persist for residential users. One of the councils

has recommended eliminating residential de-

creasing block rates in favor of increasing block

rates. If the objective is to induce conservation,

such a change is likely to be successful. Empiric

evidence suggests residential summer use—

which is higher than winter use—is more price-

elastic than winter use (Planning and Manage-

ment Consultants, Ltd., 1996; Dalhuisen et al.,

2003). As such, an increasing block rate is likely

to reduce residential outdoor watering in the

summer months.

Depending on the design of the increasing

block rate, there may be other consequences

from the switch. Increasing block rates typically

provides indirect subsidization of poor house-

holds (those that use very little water) by wealthy

households and industry (Boland and Whittington,

1998; Rogers, de Silva, and Bhatia, 2002). Ad-

ditionally, increasing block rates results in a less

stable income stream for the water utility be-

cause, when consumers cut back on use, they cut

back on the high-priced use first. Publicly owned

water utilities may desire a stable revenue stream,

which can reduce borrowing costs for infrastruc-

ture projects and prevent borrowing for operating

costs. Furthermore, publicly owned utilities may

be legally restricted from realizing profits. When

prices are above average cost, profits will arise.

This is more likely to happen using increasing

block rate.

Of course, for economic efficiency, water

would ideally be priced at its marginal cost.

Pricing off-stream water use to reflect its true

marginal cost, including the external costs re-

lated to in-stream uses, is difficult. The cost of

water delivery is largely a sunk cost and water

delivery systems are typically designed to ac-

commodate expected peak aggregate needs. As

such, the marginal cost of delivering water off-

peak is largely independent of the volume the

individual customer uses. An additional com-

plexity is that external costs are likely to vary

seasonally and be highly dependent on prevailing

weather patterns, making them difficult to accu-

rately incorporate into water prices. From both

a water quality and ecological integrity perspec-

tive, however, the external costs of off-stream

water use are generally nondecreasing with re-

spect to withdrawals (Rosegrant et al., 2000;

Kanno and Vokoun, 2010). Efficient pricing of in-

stream externalities, therefore, would tend to favor

increasing block rates. Nonetheless, the councils

should recognize the tradeoffs that may arise from

the conversion to increasing block rates.

Billing Improvements

Price signals are easily diluted by the myriad

fees and complex structures underlying many
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water bills. Improving billing information is

one of the practices promoted by a council.

There is recent evidence that providing price-

related information in residential water bills

can increase the price elasticity of water de-

mand by as much as 30% (Gaudin, 2006). That

is, clearly explaining how one’s water bill is

affected by water use can be an effective con-

servation practice in and of itself.

Residential Outdoor Use Restrictions

Many commercial and residential units across

the United States have landscaped areas that are

maintained through irrigation systems. Those

systems deliver water for plants to use. There is

an important distinction, however, to be made

between the amount of water one applies to

a landscaped area (or agricultural field) and the

amount of water a plant actually uses. The total

amount of water delivered to a lawn, garden, or

field is known as applied water. The proportion

of that water that is available to the plant is

known as effective water. The irrigation effi-

ciency of a system is the ratio of effective water

to applied water (Howell, 2003). There is an

abundance of empiric evidence concluding that

irrigation efficiency is higher during the night

than during the daytime (Playan et al., 2005;

Cavero et al., 2008; Latif and Ahmad, 2008;

Martinez-Cob et al., 2008; Yacoubi et al., 2010).

As such, property owners can provide the water

needs of a landscape with less applied water

during the night than during the day, lowering

their outdoor water costs.

Several of the councils have recommended

restricting outdoor landscape watering to the

hours between 4 PM and 10 AM. This will

prevent watering during the time of lowest irri-

gation efficiency, which should, ostensibly, lead

to lower water use. One of the attractive features

of this restriction is that it is relatively easy to

monitor and enforce. However, the realization

of reduced water use will depend not only on

compliance with the time-of-day restrictions, but

also on adjustments to the duration of watering

by property owners. That is, if a sprinkler system

is set to run for 30 minutes in the day and 30

minutes at night, the same amount of water will

be applied, although more of the nighttime water

will be available to the plants. It is unclear

whether or not property owners will reduce

watering duration in response to higher irriga-

tion efficiencies. It is quite possible that property

owners would eventually adjust watering dura-

tion and/or watering frequency based on the

condition of the irrigated landscape, but there

is conflicting evidence about whether house-

holds apply water in a manner consistent with

the needs of the landscape plants (Kiefer and

Diezielewski, 1991; Baum, Dukes, and Miller,

2003). In either case, it would be wise to couple

time-of-day restrictions with an education cam-

paign to make the public aware of the change in

irrigation efficiency when watering at night.

Several councils also recommend promoting

the use of native species for landscaping. The

rationale behind this is that, because they

evolved under local climatic conditions, they are

likely to require less water. The accuracy of this

assumption depends on the plant. However,

again, even if the plant requires less water, prop-

erty owners may fail to apply water based on the

actual needs of the plant.

Agricultural Use

The southern half of Georgia is where the

majority of the state’s permits for agricultural

irrigation withdrawal is located. One of the

councils has recommended all new irrigation

systems for agriculture have greater than 80%

irrigation efficiency by 2012 and all existing

systems be engineered to achieve the same goal

by 2020. Although this seems like an obvious

way to reduce irrigation withdrawals, under

certain circumstances, increasing irrigation ef-

ficiency can lead to the counterintuitive result

of increased water withdrawals. As Boggess,

Lacewell, and Zilberman (1993) explain, under

profit maximization, farmers will apply water

up to the point where the marginal cost of ap-

plied water equals the marginal benefit (value

of the marginal product of applied water). Because

crop yield depends on the amount of effective

water, the value of the marginal product of applied

water (VMPA) will be a function of irrigation

efficiency. As irrigation efficiency increases from

low to high, the VMPA shifts upward, as in Figure

4. There is a location-, crop-dependent threshold
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price for applied water above which changing to

the higher irrigation efficiency technology will

actually increase the amount of applied water.

Similarly, higher irrigation efficiency could lead

farmers to switch to more water-intensive crops,

leading to increases in total water use.

In Georgia, agricultural water use does not

currently carry a volumetric charge. The cost of

applied water to agricultural producers is sim-

ply the energy cost associated with the convey-

ance of water from the source to the field, which

averages approximately $24/acre-foot (Mullen,

Yu, and Hoogenboom, 2009). This relatively

low price for applied water is unlikely to exceed

the threshold value for any of the irrigated crops

grown in Georgia. As a result, raising the irri-

gation efficiency should lead to a reduction in

applied irrigation water.

Several of the councils’ draft plans recom-

mend metering agricultural withdrawals and

charging a volumetric price for irrigated uses.

Metering withdrawals would benefit water re-

search and provide farmers with information

on the actual volume of water they are applying.

Also, adding a volumetric charge would repre-

sent a move toward efficient pricing of irrigation

water. One should keep in mind, however, of the

potential relationship among water price, irri-

gation efficiency, and water use.

Most irrigation permits in Georgia have no

formal expiration date. Three council draft plans

call for rescinding irrigation permits if they are

not used for two consecutive years. Such a rec-

ommendation should be implemented with con-

siderable caution. Use-it-or-lose-it provisions

often lead producers to apply water simply to

retain the option value of the permit. This leads

to both static and dynamic inefficiencies with

respect to water use.

One final recommendation is, in times of

drought, for the state to purchase irrigation water

permits from farmers on a voluntary basis

through an auction. Such an auction was held in

Georgia in 2001. The auction prevented 33,000

acres with irrigation permits from exercising

their permit. However, it was unclear how many

of those acres actually intended to apply irriga-

tion water in 2001. In other words, the state may

very well have paid farmers not to irrigate fields

who would not have been irrigated even without

the payment. Establishing a database with metered

water applications at the farm/field level would

help screen and target future auctions.

Conclusions

The state of Georgia, like many southern states,

is in a transitional period with respect to water

resources. Multiple pressures have heightened

public awareness of water scarcity in this histor-

ically ‘‘wet’’ state. To address this issue, Georgia

has embarked on a Statewide Comprehensive

Water Management Plan. The plan has set an

ambitious schedule, much of which has been

met on time. Resource assessments and decadal

demand forecasts have been completed, and

regional water planning councils have begun

to draft recommendations for meeting future

water challenges. Some of the draft recommen-

dations represent clear adjustments toward greater

Figure 4. Irrigation Efficiency vs. Applied Water Use
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economic efficiency. Others, if not carefully

implemented, may have unintended conse-

quences. As states in the southern region un-

dertake similar planning, the approach Georgia

has taken—both in terms of the planning pro-

cess and the actions being considered—should

serve as a useful guide. Detailed information

about the planning process as well as updated

regional council plans are available online at

www.georgiawaterplanning.org.
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