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| Executive Summary

The Upper Floridan Aquifer beneath Albany, Georgia, is one of the most productive, vital, yet hydrogeologically
vulnerable freshwater resources in the United States. Characterized by its highly permeable karst limestone
structure, this unconfined to semi-confined aquifer system directly sustains the region's massive agricultural
economy, municipal drinking water supply, and delicate surface ecosystems. However, the rapid expansion of
unmitigated hyperscale artificial intelligence (AI) data centers poses an unprecedented threat to this closed-loop
cycle. These facilities demand millions of gallons of water daily for evaporative cooling and indirect electricity
generation, threatening to trigger severe water table drawdowns, activate sinkhole collapse, and accelerate
contaminant migration. This brief compiles established data and technical frameworks—spanning from conception
through verification—to protect the Floridan Aquifer and underlying deep aquifer systems from unchecked

technology infrastructure expansion.

| 1. Academic & Professional Foundations

To accurately evaluate and advocate for the protection of the Floridan Aquifer beneath Southwest Georgia, this
brief relies entirely on empirical data, peer-reviewed literature, and established technical methodologies drawn
directly from specialized scientific and engineering disciplines. While this document is an advocacy instrument
rather than a direct publication by a formal regulatory board, its foundational insights and models are drawn from

the following professions:

* Hydrogeology: Providing the core methodologies for evaluating groundwater flow vectors, localized aquifer
dynamics, and sub-surface transport. This includes peer-reviewed applications of tools like USGS MODFLOW

to simulate localized cones of depression and regional drawdowns.

» Karst Geomorphology: Offering empirical frameworks for analyzing limestone formations, solution-enlarged
secondary conduits, and sinkhole mechanics. These studies are vital for predicting how rapid water pressure

drops activate catastrophic structural collapses in the Dougherty Plain.

* Environmental Engineering: Furnishing the mass balance and thermodynamic calculations required to analyze
the water footprints of industrial cooling loops, as well as the design parameters for closed-loop, zero-bleed

systems.

* Water Resource Management & Planning: Supplying the safe-yield assessment metrics, statutory
interpretation rules (such as regional water allocation limits and transparency frameworks like the Georgia Open

Records Act), and regional planning models necessary to navigate multi-sector resource allocation conflicts.
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| 2. Geological History & Stratigraphic Framework

The Floridan Aquifer system underlying Albany, Georgia, is situated within the Dougherty Plain district of the
Coastal Plain physiographic province. The geological architecture of this system is the product of millions of years
of marine deposition, followed by extensive sub-surface chemical weathering. The primary water-bearing unit in
this region is the Upper Floridan Aquifer, which is principally composed of the Ocala Limestone formation (dating
to the late Eocene epoch, approximately 34 to 38 million years ago) and, in some northern fragments, the overlying
Suwannee Limestone (Oligocene epoch). The Ocala Limestone is a highly fossiliferous, cream-to-tan, pure calcium
carbonate block. Hydrogeologically, the aquifer is subdivided into two distinct zones based on lithology and
permeability:

» The Upper Water-Bearing Zone: Ranging from 40 to 80 feet in thickness, this layer consists of dense, highly
weathered limestone. It exhibits lower primary hydraulic conductivity but serves as an active interaction zone
with the surficial overburden.

* The Lower Water-Bearing Zone: Ranging from 60 to 80 feet in thickness, this zone consists of hard, slightly
weathered limestone that possesses a massive degree of secondary permeability. This secondary permeability
developed along fractures, bedding planes, and structural joints that have been dissolved over millennia by

acidic rainwater, creating an interconnected web of sub-surface caves, conduits, and karst channels.

The entire Upper Floridan system in the Albany area is confined below by the middle Eocene Lisbon Formation, a
low-permeability glauconitic sandy clay layer that prevents downward leakage. Conversely, it is only semi-
confined or entirely unconfined from above by a thin (30 to 50 feet) undifferentiated Quaternary overburden
consisting of sand, sandy clay, and clay. This thin overburden creates a high-risk scenario: the aquifer is highly
accessible for extraction but acutely exposed to surface activities.

Stratigraphic Sub-layers and the Claiborne Aquifer System

Immediately beneath the Upper Floridan system and its lower confining boundaries lies a multi-layered sequence
of deeper regional aquifers, most notably the Claiborne Aquifer, followed deeper still by the Clayton and
Providence aquifers (Gordon, 2024). The Claiborne Aquifer represents a crucial secondary water-bearing system in
southwestern Georgia. Geologically, its top extends from an altitude of approximately 200 feet above the North
American Vertical Datum of 1988 (NAVD 88) in Terrell County down to 402 feet below NAVD 88 in Decatur
County, with a total thickness ranging from 70 feet in eastern Early County to 400 feet in Decatur County (Gordon
& Gonthier, 2017).

In terms of hydraulic characteristics, the Claiborne Aquifer exhibits a far lower primary transmissivity than the
massive Upper Floridan system; 72-hour aquifer tests conducted by the U.S. Geological Survey estimated the
Claiborne’s transmissivity to be between 700 and 1,500 feet squared per day (ft? / day) in Early and Mitchell
Counties, respectively, with a storage coefficient ranging from 0.0004 to 0.0006 (Gordon & Gonthier, 2017).
Although groundwater-flow models demonstrate a small degree of leakage from the underlying Clayton aquifer
into the Claiborne during intensive pumping (inducing around 2.5 feet of localized drawdown in the Clayton),
USGS field testing has indicated no immediate vertical hydraulic interconnection or direct leakage between the
Claiborne and the overlying Upper Floridan aquifer at these primary test locations (Gordon & Gonthier, 2017). This
indicates that the Claiborne acts as a semi-isolated hydrogeologic buffer layer, though it remains vulnerable to

long-term sub-surface pressures and structural thinning (Gordon & Gonthier, 2017).
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| 3. Hydrologic Cycles, Composition, and Natural Dynamics

The Upper Floridan Aquifer operates within a tight, dynamic closed-loop equilibrium with surface waters,

primarily the Flint River and its tributaries (such as Ichawaynochaway and Kinchafoonee creeks).

Chemical Composition

Naturally, groundwater within this limestone matrix is highly stable and characteristically calcium-bicarbonate rich.
It features very low concentrations of sodium, potassium, chloride, and sulfate. Because of the active recharge
through the porous karst overburden, the water is highly oxygenated, routinely maintaining dissolved oxygen levels
greater than 2 mg/L.

The Hydrogeologic Cycle & Water Budget

The system relies on localized, rapid recharge from seasonal winter and spring rainfall. Water moves rapidly
through lime-sink wetlands, sinkholes, and porous soils directly into the Ocala Limestone. The natural water
balance can be mathematically represented via the localized hydrogeologic water budget equation:

AS = Reff - (Qag * Qmun * Qind * Qbase)

Where:

» AS = Change in volumetric aquifer storage.

. Reff = Effective localized meteoric recharge entering the karst network.
‘Q
‘Q

ag = High-capacity agricultural extraction.

mun Municipal public water supply withdrawal (e.g., Albany Water, Gas, and Light wellfields).

*Qud" Industrial and commercial facilities extraction.

. Qbase = Natural groundwater discharge as baseflow supporting the Flint River and spring ecosystems.

Under natural conditions, groundwater flows from east to west, discharging directly through underwater springs
into the bed of the Flint River. During periods of high water tables, the aquifer sustains critical river streamflow,
preventing the collapse of aquatic habitats that support endangered native freshwater mussels and fish during

seasonal droughts.

| 4. Historical and Modern Human Pressures

Human exploitation has severely altered the regional hydraulic heads over the past century. In the mid-20th century,
aggressive industrial and municipal pumping targeted the deeper Clayton and Claiborne aquifers in the Albany
area. This unmitigated withdrawal resulted in catastrophic structural drawdowns, with water levels in the Clayton
aquifer plunging by more than 140 feet since 1940.

To avert the total exhaustion of these deep systems, extraction shifted heavily to the shallower Upper Floridan
Aquifer. While the Upper Floridan exhibits massive transmissivity (ranging from 120,000 to 506,000 ft? / day), it is
highly sensitive to localized over-pumping. Intensive agricultural irrigation across the Dougherty Plain during

summer months creates a massive, seasonal cone of depression centered southwest of Albany. This localized
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drawdown reverses the natural hydraulic gradient, occasionally forcing the Flint River to recharge the aquifer rather

than receiving baseflow from it, dry-docking shallow springs and depleting critical surface streams.

The Stressed State of Deeper Aquifers

The historical and modern reliance on the Claiborne Aquifer has also left significant long-term impacts on the
region's potentiometric surfaces. Intensive pumping from the Claiborne, Clayton, and Cretaceous systems since the
1960s and 1970s has resulted in substantial water-level declines in the Albany area (Gordon, 2024). A distinct, deep
cone of depression has long been present around the city of Albany within the Claiborne Aquifer itself, where the
hydraulic head declined by approximately 70 feet from the 1950s to 1981 due to highly concentrated local
municipal, industrial, and agricultural withdrawals (Leeth et al., 2005). While recent monitoring shows that water
levels in the Claiborne aquifer fluctuate and have occasionally been observed above period-of-record median levels
during favorable climatic intervals, the system remains highly sensitive to source-switching and sudden localized

industrial extraction surges (Gordon, 2024).

Water quality across regional layers is under escalating stress. In the unconfined Upper Floridan system, nitrates
from fertilizers and residential septic lines migrate rapidly, with localized plumes approaching the EPA's Maximum
Contaminant Level (MCL) of 10 mg/L near municipal wellfields (Leeth et al., 2005). Concurrently, the deeper
systems are facing modern chemical scrutiny; in November 2022, the USGS conducted specialized sampling of
Albany Utilities' public supply wells—which draw directly from the Claiborne and Clayton aquifers beneath the
Upper Floridan—to analyze the occurrence of per- and polyfluoroalkyl substances (PFAS), highlighting that these

deep reserves are interconnected with anthropogenic surface and sub-surface pressures (Gordon, 2024).

Critical Hydrogeologic Vulnerability: Karst Conduit Transport

Because flow in the lower water-bearing zone occurs via dissolved fracture conduits rather than uniform sand
matrix filtration, contaminants do not slowly filter out; they travel at velocities of feet per minute rather than feet
per year, meaning any localized industrial chemical or thermal plume can contaminate municipal wellfields almost

instantly.

| 5. The Hyperscale Threat: Al Data Center Hydrology

The integration of generative artificial intelligence into global computing has shifted data center architectures from
traditional cloud hosting to ultra-dense, high-wattage hardware arrays (e.g., specialized GPU clusters). These
hyperscale Al facilities require massive amounts of energy and generate unprecedented thermodynamic loads,

translating into intense direct and indirect water footprints.

Direct Cooling Demands (The Evaporative Loss Loop)

To maintain optimal operating temperatures, standard data centers heavily rely on evaporative cooling systems. In
these configurations, hot exhaust air from server aisles is pushed through water-saturated media. While highly cost-
effective for operators, this system consumes vast volumes of potable water. Crucially, 80% to 90% of the water
drawn for evaporative cooling is entirely evaporated into the atmosphere, completely removing it from the local
watershed and aquifer system. A standard medium-sized data center consumes approximately 300,000 gallons of
water per day—equivalent to the consumption of 1,000 residential households. Hyperscale AI installations,
however, scale up to 3 million to 5 million gallons per day (MGD), rivaling the daily water utility requirements of

an entire city of 50,000 residents.
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Indirect Energy Footprint Water Consumption

The indirect water footprint is driven by the electricity required to power these 100-megawatt to 1-gigawatt
facilities. Georgia's electrical grid relies heavily on thermoelectric power generation (nuclear, natural gas, and coal
plants), which require massive volumes of surface or groundwater for steam generation and cooling. It is estimated
that for every megawatt-hour consumed, an additional indirect water footprint is extracted from regional water
basins.

Georgia-Specific Realities & Local Precedents

The threat to Georgia's aquifers is no longer theoretical. Recent developments across the state highlight severe
systemic risks:

* Newton County, GA: A single hyperscale facility consumes over 500,000 gallons of water daily, drawing
nearly 10% of the county's total public water allocation and creating immediate municipal supply strains.

* Fayetteville, GA: In mid-2026, an unbilled, unmonitored data center infrastructure connection drained over 30
million gallons of water directly from the local system, dropping regional water pressure so severely that local
residents experienced complete service disruptions before the source was identified.

* Statewide Curtailment (June 2026): Due to intensifying seasonal drought conditions across the state, the
Georgia Environmental Protection Division and local utilities issued formal requests to data center operators to

drastically curtail water consumption to protect collapsing municipal reserves.

Potential Irreversible Harm to the Aquifers beneath Albany

If a hyperscale Al data center campus is constructed over the unconfined Ocala Limestone in the Albany area
without mitigation, the consequences could be irreversible:

+ Catastrophic Sinkhole Activation: The sudden, concentrated extraction of millions of gallons of water from
the lower water-bearing zone creates a severe localized reduction in hydrostatic pressure. The overlying 30-
to-50-foot clayey sand overburden loses its buoyant structural support, leading to rapid, widespread sinkhole

collapses across Albany and surrounding agricultural lands.

* Thermal Contamination: If data centers discharge heated blowdown water back into the surface or sub-
surface, the localized temperature spike reduces dissolved oxygen levels, permanently damaging karst cave

ecosystems and accelerating biochemical reactions that increase toxic algal blooms in connecting springs.

* Accelerated Nitrate and PFAS Plume Capture: A permanent data center cone of depression will rapidly pull
existing agricultural nitrate plumes in the Upper Floridan, or deep PFAS and chemical footprints near municipal

wells, directly into public drinking water intakes via high-velocity karst conduits and structural drawdowns.

| 6. Comprehensive Lifecycle Protective Framework

To prevent the ecological and structural collapse of the Upper Floridan and underlying Claiborne Aquifer systems,
local authorities, citizens, and hydrogeologists must enforce a rigid, non-negotiable regulatory and engineering

framework from facility conception to operation.

Sowega Aquifer Alliance * Technical Advocacy Brief Package Page 5 of 9



Lifecycle Phase

Mandatory Engineering & Legal Controls

Verification & Enforcement
Mechanism

1. Conception & Planning

2. Design &
Implementation

3. Operational Verification

» Mandatory dual-phase 3D hydrogeologic modeling
(MODFLOW) factoring in worst-case summer
agricultural pumping across Upper Floridan and
Claiborne sub-layers.

» Comprehensive Micro-Gravity & Electrical
Resistivity Tomography (ERT) sub-surface mapping to
identify hidden karst conduits and void networks.

« Absolute statutory prohibition on the use of potable
groundwater for evaporative cooling.

» Mandatory installation of 100% Closed-Loop Dry
Cooling (Air-Cooled Chiller) Systems, completely
eliminating evaporative fluid loss.

« If emergency backup humidification is required, it
must utilize 100% industrial reclaimed wastewater
(purple pipe), entirely bypassing the potable aquifer
systems.

« Structural foundation design utilizing deep-driven
end-bearing piles anchored below the weathered Ocala
limestone to prevent loading sinkholes.

« Installation of a permanent network of upgradient and
downgradient multi-level nested monitoring wells
tapping both Upper Floridan and Claiborne zones.

» Continuous automated telemetry logging water levels
(hydraulic head), temperature, and specific conductance
at 15-minute intervals.

* Pre-permitting independent peer
review by certified
hydrogeologists.

* Local county zoning ordinances
setting strict spatial setbacks
(minimum 2 miles) from the Flint
River and known karst windows.

+ Civil and structural engineering
blueprints verified and signed by
Georgia-registered Professional
Engineers (PE) and Professional
Geologists (PG).

* On-site environmental inspectors
during all excavation and
foundation drilling phases.

* Mandatory, legally binding
integration into a public, real-time
environmental telemetry dashboard.
» Automated Shut-Off Triggers:
If local monitoring wells show a
drawdown exceeding 2.5 feet from
seasonal baseline, or if local river
baseflow drops below historical
safe-yields, the facility's water
intake valves automatically lock
down, forcing an immediate shift to
100% dry thermal shedding.

| 7. Conclusion and Civic Call to Action

The Floridan and Claiborne Aquifers are not infinite reservoirs; they are delicate, dynamic, carbon-dated geological
assets that belong to the citizens, farmers, and natural ecosystems of Southwest Georgia. The astronomical water
demands of hyperscale Al data centers represent a direct extraction of public wealth and environmental safety for
private corporate computing gains. Utilizing the Georgia Open Records Act, local advocacy organizations must
demand full transparency on all industrial water-use applications, industrial development authorities' tax incentive
packages, and utility capacity agreements. We must mandate that any digital infrastructure entering Dougherty
County adapts to our environment via air-cooled, water-neutral technologies, rather than forcing our irreplaceable

aquifers to adapt to their heat loads.
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TECHNICAL REFERENCE DOCUMENT

WORKS CITED

Source Descriptions and Operational Applications for the Aquifer Protection Brief

Methodological Note on Application Mapping: This integrated reference catalog documents the precise sources utilized
to support the hydrogeologic, thermodynamic, and statutory frameworks within the preceding technical brief. Each entry
outlines an objective description of the source material and a transparent mapping of how that specific data was deployed
to build the advocacy arguments.

1. Hydrogeologic Surveys & Empirical Baseline Core (USGS)

Gordon, D. W. (2024). Groundwater quality and groundwater levels in Dougherty County, Georgia, April 2020
through January 2023 (Open-File Report 2024-1060). U.S. Geological Survey. https://doi.org/10.3133/
0fr20241060

DESCRIPTION OF
SOURCE: A contemporary 2024 federal field report compiling continuous physical measurements of

groundwater levels, potentiometric surfaces, and extensive chemical laboratory analytics from monitoring networks and
public supply wells across Dougherty County.

APPLICATION IN BRIEF: Deployed in Sections 2, 4, and 5 to verify modern subsurface conditions beneath Albany.
Specifically, it provided the empirical baseline for contemporary deep well depths, verified active regional nitrate-plus-
nitrite plumes, and provided the documentation regarding recent November 2022 USGS screenings for per- and
polyfluoroalkyl substances (PFAS) within Albany Utilities' deep public water intakes.

Gordon, D. W., & Gonthier, G. (2017). Hydrology of the Claiborne aquifer and interconnection with the Upper
Floridan aquifer in southwest Georgia (Scientific Investigations Report 2017-5017). U.S. Geological Survey.
https://doi.org/10.3133/sir20175017

DESCRIPTION OF
SOURCE: A targeted, peer-reviewed federal hydrogeologic investigation focused entirely on evaluating

the thickness, geographic gradients, storage coefficients, and vertical hydraulic connectivity of the Claiborne Aquifer in
southwest Georgia using structural maps and 72-hour constant-discharge aquifer tests.

APPLICATION IN BRIEF: Utilized in Section 2 to incorporate precise structural dimensions of the Claiborne Aquifer,
detailing its depth gradient (ranging from 200 feet above NAVD 88 down to 402 feet below NAVD 88) and local
thickness (70 to 400 feet). It also supplied the exact hydraulic parameters—transmissivity ranges (700 to 1,500 square feet
per day) and storage coefficients (0.0004 to 0.0006)—and substantiated the assertion that primary testing showed no
immediate direct vertical leakage between the Claiborne and the overlying Upper Floridan system under normal
conditions.
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Leeth, D. C., Clarke, J. S., Wipperfurth, C. J., & Craigg, S. D. (2005). Ground-water conditions and studies in
Georgia, 2002-03 (Scientific Investigations Report 2005-5065). U.S. Geological Survey. https://doi.org/
10.3133/sir20055065

DESCRIPTION OF
SOURCE: A long-term regional survey detailing multi-decade trends in groundwater extraction,

changing hydraulic heads, and aquifer system behaviors across the state of Georgia.

APPLICATION IN BRIEF: Applied in Section 4 to establish historical context for human-driven pressures on deep water
tables. It provided the data verifying the long-term 140-foot structural decline in the Clayton aquifer since 1940 and the
subsequent 70-foot potentiometric head drop within the Claiborne Aquifer near the city of Albany caused by concentrated

mid-to-late 20th-century municipal and industrial extraction surges.

| 2. Algorithmic Modeling & Public Health Benchmarks

Harbaugh, A. W. (2005). MODFLOW-2005, the U.S. Geological Survey modular ground-water model—the
Ground-Water Flow Process (Techniques and Methods 6-A16). U.S. Geological Survey.

DESCRIPTION OF
SOURCE: The official USGS engineering standard documentation and reference text defining the

mathematical principles, finite-difference equations, and execution parameters of the MODFLOW groundwater fluid-flow

simulation software.

APPLICATION IN BRIEF: Used in Section 1 and formalized in the Section 6 Lifecycle Matrix to define the mandatory

engineering baseline for predictive planning. It dictates that any proposed industrial server campus must run dual-phase

3D modeling using this specific software framework to simulate localized cones of depression before site permits can be
authorized.

United States Environmental Protection Agency. (2024). National Primary Drinking Water Regulations: Maximum
Contaminant Levels for Inorganic Chemicals (Nitrate-Nitrogen). EPA 816-F-24-001. Office of Water.

DESCRIPTION OF
SOURCE: Official statutory regulatory dataset published by the federal government establishing legally

enforceable maximum safety limits for chemical contaminants in public drinking water infrastructure.

APPLICATION IN BRIEF: Deployed in Sections 4 and 5 to verify the exact Maximum Contaminant Level (MCL) safety
threshold for nitrate-nitrogen (10 mg/L), anchoring our warning that industrial over-pumping forms a localized drawdown

cone that risks rapidly drawing agricultural nitrate plumes into public water intakes.
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| 3. Statutory Law & State Administrative Directives

Georgia Open Records Act, O.C.G.A. § 50-18-70 et seq. (1982 & rev. 2012). Legislative Assembly of the State of

Georgia.

DESCRIPTION OF
SOURCE: The codified state sunshine law enacted by the Georgia General Assembly detailing public

access mandates, disclosure timelines, and transparency requirements for governmental and administrative records.

APPLICATION IN BRIEF: Deployed in Sections 1 and 7 as the core operational legal instrument for civic advocacy. It
establishes the mechanism by which citizens can legally demand full disclosure of hidden tax incentive structures, water

allocation agreements, and industrial utility capacity allocations from local development authorities.

Georgia Department of Natural Resources, Environmental Protection Division. (2026). Statewide Drought
Management Plan and Water Curtailment Directives for Commercial and Industrial Facilities. Infrastructure

Protection Catalog, Administrative Records.

DESCRIPTION OF
SOURCE: An active administrative directive issued by state environmental regulators during a period of

acute regional water scarcity to mandate localized commercial conservation.

APPLICATION IN BRIEF: Referenced in Section 5 to substantiate the real-world precedent of June 2026, confirming
that the Georgia EPD was forced to issue formal water curtailment orders to data center operators, proving that these

facilities represent an active, immediate threat to standard municipal reserves during drought cycles.

| 4. Localized Infrastructure & Incident Case Studies

City of Fayetteville Water Utilities Department. (2026). Emergency Infrastructure Analysis: Unbilled Hyperscale
Infrastructure Drawdown and Systemic Pressure Failure Report. Fayetteville Municipal Archives.

DESCRIPTION OF
SOURCE: A localized municipal engineering analysis and incident logs archiving telemetry details,

pipeline pressure metrics, and emergency response actions following a major industrial water draw.

APPLICATION IN BRIEF: Deployed in Section 5 as an active case study showing data center infrastructure
vulnerabilities. It provides the specific empirical data documenting how an unbilled data center connection drained over
30 million gallons of water from local reserves in mid-2026, causing widespread municipal blackouts before being

identified.

Newton County Department of Water Resources. (2025). Hyperscale Water Footprint Assessment and Municipal

Utility Allocation Audit. Newton County Board of Commissioners Documentation.

DESCRIPTION OF
SOURCE: An operational county utility audit tracking metered consumption rates, industrial allocation

metrics, and water grid strain assessments from active localized high-density server configurations.

APPLICATION IN BRIEF: Deployed in Section 5 to provide concrete local numbers for standard data center water
consumption. Tt directly verifies that a single operational facility draws over 500,000 gallons of water daily, siphoning

away nearly 10% of a typical county's public utility baseline allocation.
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