(. 1. The main aquifer: Upper Floridan
Aquifer

The dominant shared water source for Lee County and Dougherty County is the:
Upper Floridan aquifer

This is the primary drinking water and industrial water source for both counties and most of
southwest Georgia.

According to USGS studies, it is:
e The uppermost reliable groundwater source in the region

e Made mostly of porous limestone (Ocala Limestone formation)
o Highly productive (very high well yields in southwest Georgia)

& 2. What it looks like underground

In Lee and Dougherty Counties, the aquifer is:
o Mostly karst limestone (full of cracks, fractures, small cavities)
e Overlain by sand and clay layers
o Hydraulically connected to surface rivers and wetlands in many areas

This means water can:

o Flow relatively easily through rock fractures
e Move toward major discharge areas like the Flint River system

3. Regional connection: the Flint River
Basin system



Both counties sit inside the:
Flint River Basin groundwater system
Key behavior:
e Groundwater generally flows southward toward the Flint River
e The river and aquifer are closely linked (streams can gain or lose water depending on
conditions)
So pumping in one area can affect:
e River baseflow

e Nearby wells
o Regional groundwater and water table levels

@ 4. Why Lee + Dougherty share the same
system

Even though they are separate counties:
e Agquifers don’t follow political boundaries
o The Upper Floridan aquifer extends continuously across southwest Georgia
e Hydraulic gradients connect the region as one system

So in hydrogeology terms:

They are part of the same “hydrologic unit,” not separate water supplies

A 5. Important local reality: heavy
historical pumping
This region has a long history of groundwater use:

e Municipal supply (Albany area especially)
e Agriculture (irrigation)



e Industrial use
USGS monitoring shows:

o Long-term water-level declines occurred in deeper underlying aquifers in past
decades

o The Upper Floridan became the preferred replacement source because it is more
productive

. 6. Why this aquifer matters for modern
development (including data centers)

This system is sensitive because:
v High productivity

e Can supply large volumes (thousands of gallons per minute in some wells)

A\ But not infinite

e Recharge depends on rainfall and infiltration
e Local overuse can create drawdown zones

(. Connected to surface water

e Overpumping can reduce river flow (especially Flint River tributaries)

7. Key takeaway (simple version)

Lee County and Dougherty County share:

The Upper Floridan limestone aquifer system, part of the larger Flint River Basin groundwater
network.

And the important implication is:



It behaves like one connected underground system, so heavy water use in one area can eventually
affect wells and water levels in the surrounding region.

In the Upper Floridan aquifer system (southwest Georgia, including Lee and Dougherty
Counties), drawdown from large pumping centers can spread much farther than people
intuitively expect—but the distance depends heavily on time, total pumping rate, and local
geology (karst vs more confining layers).

I’ll break it into realistic ranges, not worst-case or theoretical extremes.

(. 1. First principle: this aquifer spreads
pressure, not “empty space”

The Upper Floridan aquifer is:

o Highly permeable limestone (karst in many areas)

o Laterally connected over large distances

e Pressure-driven (not a single underground reservoir)
So pumping doesn’t create a hole—it creates:

a regional drop in hydraulic pressure

That pressure change can propagate outward.

A 2. Typical drawdown zones (real-world
ranges)

For large continuous pumping (industrial or municipal-scale wells):

@ Near-field impact (0—1 mile / 0-2 km)

e Strongest drawdown
o Water level changes can be several to tens of feet
e Most well interference occurs here

This is where:



private wells feel immediate effects
shallow wells are most vulnerable

Local field (1-5 miles / 2—8 km)

Moderate but noticeable decline
Often 1-10+ feet of drawdown depending on pumping intensity
Effects may appear seasonal or lagged

This is where:

o multiple wells interact
e municipal systems may need to deepen or adjust pumping

Regional field (5—15 miles / 8-25 km)

o Small but measurable changes (often <1-5 feet)
o Not always noticeable in individual wells, but detectable in monitoring data

This is where:

o aquifer-wide monitoring shows cumulative stress
e multiple pumping centers begin to overlap

@ Extended influence zone (15-30+ miles / 25-50 km)

e Very small pressure changes
e Usually fractions of a foot to a couple feet at most
e Only detectable via monitoring wells

This is the zone where:

clustering effects begin to matter more than single facilities



@ 3. Why southwest Georgia can spread
drawdown farther than expected

The Upper Floridan in this region is:

v Highly transmissive (water moves easily)

o Limestone fractures allow fast lateral pressure communication

v Weakly confined in many places

o Less resistance to pressure change propagation

v Connected to surface water systems

e Rivers and wetlands act as boundary conditions
This means:

pressure effects can propagate farther than in tighter, clay-rich aquifers

. 4. What changes everything: pumping
scale and clustering

A single large well:
e Localized impact (few miles)

A cluster of industrial users (data center campuses, agriculture, municipal supply
together):

o Expands the drawdown footprint significantly
e (Causes overlapping cones of depression

This is the key planning issue in Georgia:

multiple medium-to-large withdrawals behaving like one large system



Il S. Realistic expectation for large
industrial clusters

For sustained high-capacity pumping (not a single well, but a campus or cluster):
o Strong effects: 1-5 miles

e Measurable effects: 5—15 miles
o Detectable regional signal: 15-30+ miles

o Effects are not uniform circles
e They follow fracture pathways and recharge boundaries
e Rivers can “pin” or limit spread in some directions

. 6. Why drought makes drawdown spread
worse

During dry periods:

e Recharge decreases

o River-aquifer exchange weakens

e Pumping dominates natural replenishment
So the same pumping rate can:

expand the radius of influence outward during drought years

This is one reason concerns spike during multi-year dry cycles.

7. Why wells feel it “far away” sometimes

People often assume distance = safety, but in this system:



e A deep municipal or industrial well can influence pressure broadly
e Multiple overlapping users amplify effects
o Shallow private wells respond faster to pressure changes
So impacts can appear:
e uneven

e delayed
o or seemingly disconnected from the source

¢ 8. Key takeaway (simple version)

In the Upper Floridan aquifer of southwest Georgia:

« @ Strong impact: within ~1-5 miles

. Measurable impact: ~5—15 miles
. Detectable regional influence: ~15-30+ miles
And critically:

It’s not one pump’s distance that matters—it’s the combined pumping footprint of all nearby
users over time.

@ 1. The main modeling tools used

For large withdrawals (like industrial campuses), engineers typically use:

Il MODFLOW (USGS standard model)

e The dominant groundwater simulation tool
o Represents aquifers as a 3D grid of cells
e Simulates:

o groundwater flow

o pumping wells

o recharge

o rivers and boundaries

Used by:

o consulting hydrogeologists



e state agencies
e USGS-supported studies

=! Analytical drawdown equations (Theis, Cooper-Jacob)
Used for:
e carly screening
o estimating cone of depression radius
o simple aquifer response

These assume:

o relatively uniform aquifer properties
o simplified geometry

Regional groundwater flow models

For areas like southwest Georgia:
e multi-county models

o calibrated using monitoring wells
e incorporate river-aquifer interactions

& 2. The core problem: karst is not a
uniform aquifer

The Upper Floridan aquifer is:
e fractured limestone
o karstified (solution channels, conduits)
o highly heterogeneous

But most models assume:

“porous medium” flow (like water through sand)



That mismatch is critical.

. 3. Why models underestimate clustering
effects

X Problem 1: Averaging smears out extremes

Models divide the aquifer into grid cells (often hundreds of meters to kilometers wide).
That means:

o high-flow fractures get averaged with low-flow rock
o real “fast pathways” disappear in the math

Result:

localized strong drawdown gets diluted in the model

X Problem 2: Karst conduits are hard to map

Large water movement often occurs through:
e hidden channels
o fractures
e solution pipes
But these are:
e sparsely mapped
e irregular
o not fully connected in datasets

So models miss:

“highways of groundwater flow”
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X Problem 3: Clustering is nonlinear (models often treat it
too linearly)

Real world:

e 1 well = moderate impact
e 10 nearby wells = more than 10x impact

Why?
e overlapping cones of depression
o interference effects
o reduced recharge efficiency

But many models assume:

linear superposition (simple addition)

That underestimates clustering.

X Problem 4: Time scale mismatch

Models often simulate:

e 1-5years (sometimes 10-20)
But aquifer responses:

e can evolve over decades
Long-term effects include:

o gradual regional decline

e delayed stream depletion
o cumulative stress from multiple projects

X Problem 5: Boundary assumptions are too “clean”

Models need boundaries:

11



e rivers treated as fixed heads

o recharge rates assumed steady

e geology simplified at edges
But in reality:

o rivers fluctuate seasonally

e drought changes recharge

o land use changes infiltration

So boundary conditions shift over time.

4. Why clustering is the hardest part

The biggest real-world issue in places like Georgia is not one facility—it’s multiple
developments interacting.

In modeling terms:
Each project is often simulated separately or in isolation.
But reality:
drawdown cones overlap and reinforce each other
This creates:
o larger-than-expected regional lowering

o extended impact zones
e nonlinear compounding effects

£ 5. Why karst makes everything more
sensitive

Karst systems can “shortcut” flow:

o water moves quickly through fractures
e localized pumping can connect to distant features
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e rivers can suddenly become strongly connected to groundwater
So instead of smooth cones of depression:

you get irregular, uneven pressure shifts

A 6. Where models actually perform well

To be fair, models are not useless—they are strong at:
predicting local impacts near a single well
estimating total regional water budget

identifying broad sustainability limits
supporting permitting thresholds

They are weakest at:

o fine-scale spatial variation
e clustered industrial development effects
e karst conduit flow behavior

7. How regulators try to compensate

Because of known uncertainty, agencies often add:

Safety margins:

e conservative pumping limits
o buffer zones between wells

Monitoring requirements:

e observation wells
o long-term water level tracking
e adaptive management triggers

Phased permitting:
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e approve smaller initial withdrawals
o expand only if monitoring supports it

@9 8. The Kkey insight behind the controversy

The real tension is:

Models are good at predicting average behavior of the aquifer, but less reliable at predicting how
multiple large industrial users interact in a fractured, karst system over decades.

That gap is exactly where debates about data centers, agriculture, and municipal growth arise.

< Bottom line

Engineers model groundwater impacts using tools like MODFLOW and analytical equations,
but:

karst geology is highly irregular
clustering effects are nonlinear

long-term interactions are hard to simulate
real-world behavior often spreads farther and more unevenly than models predict

So the uncertainty is not about whether models exist—it’s about:

how well they capture combined, long-term, multi-user stress on a fractured aquifer system

Here’s a simplified way to visualize what engineers think vs what often happens in a karst
aquifer like the Upper Floridan in southwest Georgia.

I’ll keep it conceptual so you can “see” the pressure field in your head.

. BEFORE: natural pressure field (no
large pumping)
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Think of groundwater pressure as a smooth, gently sloping surface underground.

Natural condition (side view)

High pressure Low pressure (toward river)

/T N
/ \

Or in top-down view:

Uniform groundwater pressure

Flow is smooth
Gradients are gentle
Rivers slowly “drain” groundwater naturally

CASE 1: Single large industrial well

Now add one big pumping site.

What engineers expect (idealized cone)

Top-down view (single well)

\ Ll |
\ A A |
\ L1y WELL 4y |
\
\

(A A |
1Ll |

Interpretation:

e A single “cone of depression”
e Symmetrical drop in pressure
o Strongest near the well
e Smooth decay outward
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Reality in karst (more irregular)

Karst reality (fractured response)

What changed:

e Pressure drops unevenly
¢ Some “channels” extend farther
o Flow follows fractures, not circles

ii. CASE 2: Cluster of industrial users (data
center region)

Now multiple high-capacity users are added nearby.

What simple models assume (linear addition)

Idealized model (clean overlap)

\ 1Ll 1Ll |
\ LA A A A AN |
\ 11l WELL WELL |
\
\

[ A A AN A A |
Ll [ |

e Cones overlap neatly
o Effects add predictably
o Still somewhat “smooth”

Real karst response (what actually tends to happen)
16



Karst clustered pumping reality

\ Ll Ll 1Ll |

A U] AN il |
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It N fractures ¢ il |
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Key differences:

1. Overlapping cones amplify each other

e Not just additive
e They merge into a larger regional depression

2. Flow paths reorganize

e Water reroutes through fractures
e Some wells “steal” flow from others

3. Asymmetry appears

o Impact spreads farther in some directions than others

4. Regional lowering emerges

Instead of isolated cones:

you get a broad “flattening” of pressure across the region

© BIG PICTURE COMPARISON

Single well
e Localized impact

e Predictable cone
e Limited radius

i Cluster of wells / data centers
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Overlapping cones
Irregular shapes

Regional pressure decline
Fracture-controlled spread

@ Why this matters for places like
southwest Georgia

In karst systems like the Upper Floridan aquifer:
e Pressure does NOT behave like a smooth bowl
o [t behaves like a leaky, connected crack network
o Multiple users create a system-wide shift, not just local cones

So the key conceptual shift is:

From “circles around wells” — to “network-wide pressure rebalancing”

¢ One-sentence takeaway

A single well creates a predictable dip, but clustered industrial pumping in karst turns that into a
region-wide reshaping of groundwater pressure guided by hidden fractures rather than
distance alone.

The Upper Floridan aquifer is one of the largest and most important groundwater systems in
the southeastern United States, and in Georgia it spans many counties rather than just one
region. It’s not bounded by county lines—it follows the geology of the Floridan Aquifer System,
which extends across state borders.

Below is a clear way to think about where it shows up in Georgia.

(. 1. Big picture: where the Upper Floridan
aquifer exists in Georgia
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In Georgia, it is most productive and most heavily used in the:
Coastal Plain + southwest Georgia limestone belt

This includes a broad band of counties where the aquifer is close to the surface and highly
productive.

© 2. Southwest Georgia (strongest, most
heavily used area)

This is the core region of the Upper Floridan aquifer in Georgia.

Counties commonly include:

¢® Primary southwest Georgia counties

Dougherty County
Lee County
Mitchell County
Worth County
Colquitt County
Baker County
Calhoun County
Decatur County
Grady County
Thomas County

This region is:

o Highly karstic limestone
o Extremely productive for wells
e Heavily used for municipal + agricultural + industrial water

£¥ 3. South-central Georgia extension zone

Moving east and northeast, the aquifer continues but becomes more variable:

o Tift County
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Turner County
Ben Hill County
Irwin County
Wilcox County
Dooly County
Sumter County

Here:

e Aquifer is still important
o But thickness and productivity vary more
e Some areas rely more on other aquifers too

(. 4. Coastal Plain & southeast Georgia
(connected system, but different behavior)

The Upper Floridan aquifer also extends under much of southeast Georgia:

Liberty County
MclIntosh County
Glynn County
Brantley County
Camden County

But here:
e The aquifer is deeper

e Often more confined
o Interactions with saltwater intrusion become important near the coast

% 5. Key hydrogeology insight (important)
Even though we list counties, the real system is:

a continuous limestone aquifer that crosses all county boundaries

So instead of thinking:

e  “Which counties share it?”
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It’s more accurate to think:

e “Which counties sit above the same regional limestone system?”

. 6. Why southwest Georgia matters most

Counties like Dougherty, Lee, Mitchell, and surrounding areas are important because:
e Aquifer is shallow and highly productive
o Easy to pump large volumes
o Strong connection to rivers like the Flint system
o High agricultural + municipal + industrial demand overlap

This is why most groundwater planning debates (including data center discussions) focus heavily
on this region.

< Bottom line

The Upper Floridan aquifer in Georgia spans a wide swath of the Coastal Plain, especially:
e Southwest Georgia (Dougherty, Lee, Mitchell, Worth, Colquitt, etc.)
e South-central Georgia (Sumter, Tift, Turner, Ben Hill, etc.)
o Parts of southeast Georgia toward the coast

But the key idea is:

It is one continuous underground limestone system, not separate county-based aquifers.

In the Upper Floridan aquifer, “vulnerability to drawdown” is really about three things:
1. how easily water moves through the rock (transmissivity)
2. how much natural recharge it gets

3. what boundary conditions exist (rivers, clay layers, seawater, etc.)

Those vary a lot across Georgia, which is why southwest Georgia (Albany/Leesburg area)
behaves very differently from the coastal counties.
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(_ 1. The most drawdown-vulnerable zone:
southwest Georgia (Albany/Leesburg region)

This includes areas around:
e Dougherty County

e Lee County
o nearby Flint River Basin counties

Why this area is highly sensitive

& 1. Karst limestone = very “responsive” aquifer
The Upper Floridan here is:

o highly fractured limestone
o full of conduits and solution channels

This means:
water moves fast, so pressure changes spread quickly
That creates:

o rapid response to pumping
o wide influence from large wells

[ 2. Strong river-aquifer connection (Flint River system)
This is one of the biggest reasons for sensitivity.
In this region:

o groundwater feeds the Flint River (baseflow)
o the river can also recharge the aquifer in some conditions

So when pumping increases:
it can reduce river flow AND lower groundwater levels at the same time

That “double connection” amplifies drawdown effects.
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«»~ 3. Recharge is limited and seasonal
Unlike sandy coastal areas:
e recharge is uneven
e depends heavily on rainfall infiltration
o isreduced by clay layers in places

So during drought:

drawdown spreads farther and recovers slower

4. Clustering of high-demand users
This region has:
agriculture irrigation
municipal pumping (Albany metro area)

industrial users

[ ]
[ ]
[ ]
o emerging large infrastructure loads

So impacts overlap:

multiple cones of depression combine into regional lowering

(. 2. Coastal Georgia: different
vulnerability pattern

Includes counties like:

e Glynn County
e Camden County
e Liberty County

Why drawdown behaves differently there
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& 1. Aquifer is deeper and more confined
In coastal areas:

o thicker confining clay layers
e Upper Floridan is under pressure (“confined aquifer”)

This means:
pumping is more “buffered” initially

So local drawdown spreads less abruptly at the surface.

(. 2. Strong boundary condition: the ocean
Coastal aquifers have a hard boundary:

e seawater interface
This creates:

e pressure constraints
o risk of saltwater intrusion instead of unlimited drawdown expansion

So instead of wide inland cones:

the limiting factor becomes saltwater encroachment

»’ 3. More consistent recharge influence (indirectly)
Coastal systems are influenced by:

e regional flow from inland Georgia
o thicker sediment layers that slow changes

So drawdown tends to:

e spread more slowly inland
o but be constrained by coastal boundary effects

24



3. Direct comparison: why
Albany/Leesburg is more sensitive

Factor Albany / Leesburg (SW GA) Coastal GA
Aquifer type Shallow, karstic Deeper, more confined
Response to pumping Fast and strong Slower, buffered
River interaction Strong (Flint system) Weaker direct coupling
Drawdown spread  Broad + irregular More constrained
Main risk Regional water table decline Saltwater intrusion

@ 4. The key scientific insight

The difference comes down to this:

Southwest Georgia
“Open, fast, connected fracture network”
e pressure changes move quickly

o effects overlap easily
e rivers amplify the response

@ Coastal Georgia
“Pressurized system with a hard ocean boundary”

e changes are buffered
e but constrained by saltwater intrusion risk
e system behaves more like a confined reservoir

A 5. Why this matters for large
developments (like data centers)
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In southwest Georgia:
e drawdown from large users can spread farther
o multiple projects can interact strongly
e recovery is slower in drought periods

In coastal Georgia:

e impacts are more localized initially
e but long-term risk shifts to salinity rather than just water levels

< Bottom line

The Upper Floridan aquifer is most vulnerable to broad, regional drawdown in southwest
Georgia (Albany/Leesburg region) because:

it is highly karstic and interconnected
strongly tied to river systems like the Flint
less structurally confined

more sensitive to clustered pumping

Coastal Georgia is also sensitive—but in a different way:

it is more constrained by geology and ocean boundaries, so the risk shifts from “wide
drawdown” to “saltwater intrusion.”

A Flint River drought changes the Upper Floridan aquifer in southwest Georgia in a way that’s
less like “water level slowly dropping” and more like the whole system rebalancing pressure

across river, soil, and aquifer at once.

The key idea is: in this region, the Flint River and groundwater are tightly coupled, so when
one drops, the other immediately reacts.

(. 1. Normal (non-drought) condition: the
system is balanced

Under typical conditions:

o QGroundwater flows toward the Flint River
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e The river is “fed” by groundwater (baseflow)
e Aquifer pressure is relatively stable

Simple mental model:
The river is slightly “leaking” from groundwater most of the year
So the system looks like:

e groundwater — river — downstream flow

» 2. What changes during a Flint River
drought

During drought:
o river levels fall
e river flow slows or stops in some reaches
e evaporation increases
o rainfall recharge decreases

Now the direction of interaction can flip:

instead of groundwater feeding the river, the river system stops pulling from groundwater—and
sometimes the aquifer becomes the dominant system under stress

2] 3. The critical shift: loss of “river
buffering”

Normally, the Flint River acts like a pressure release valve for the aquifer.
During drought:
o that buffering weakens

o groundwater no longer drains steadily into the river
o pressure gradients flatten or reverse in places
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So the aquifer loses a major stabilizer.

A 4. What happens underground in real
time
As drought intensifies:

Step 1: recharge drops

o less rainfall infiltration
e less soil moisture input

Step 2: river stage declines

e reduced hydraulic connection
o weaker groundwater discharge

Step 3: aquifer pressure begins to fall more noticeably

o water levels in wells drop faster
e drawdown cones from pumping expand farther

%9 5. Why industrial pumping becomes more
impactful during drought

This is the key connection to your question.

When the system is “wet”:
e pumping is partially offset by river-aquifer exchange
e recharge is higher
e drawdown spreads more slowly

When drought hits:

3% 1. Less recharge
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e 1o “refill” from above

3% 2. River no longer buffers drawdown

e pumping is no longer offset by natural flow toward the river

3% 3. Hydraulic gradients flatten
o water levels are already low, so pumping has a larger proportional effect
So the same industrial load (data centers, irrigation, municipal use) causes:

larger, faster, and more widespread drawdown

(. 6.“Cone of depression” becomes larger
and more irregular

In drought conditions:
o cones of depression from wells expand farther
e multiple cones merge more easily
o fracture pathways in limestone become more active conduits

So instead of local effects:

e you get regional pressure decline zones

. 7. Why this is especially important in
southwest Georgia

In areas like:

e Dougherty County
e Lee County

you have a “perfect sensitivity mix’:
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v Kkarst limestone (fast response)
v strong river-aquifer coupling (Flint system)
v heavy agricultural + municipal pumping

v emerging large industrial loads
So during drought:

the aquifer becomes more “responsive” to every additional gallon pumped

Il 8. Simple before vs during drought
comparison

- Normal conditions

o stable groundwater levels
e river buffers system
e pumping effects moderate and localized

Drought conditions

falling river stage

reduced recharge

overlapping pumping impacts
faster and wider drawdown

9. The most important concept: loss of
damping
Hydrologists often describe rivers like the Flint as a damping mechanism:

o they smooth out variability
o they stabilize groundwater levels
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During drought:

that damping is reduced or temporarily lost

So the aquifer behaves more like a system with:
o less resistance

o faster response
o larger swings from the same inputs

< Bottom line

A Flint River drought doesn’t just reduce surface water—it fundamentally changes groundwater
behavior by:

e reducing recharge

o weakening river—aquifer buffering

o flattening pressure gradients

o allowing pumping impacts (including industrial demand spikes) to spread farther and
faster

So the key idea is:

drought doesn’t just lower water levels—it makes the entire groundwater system more sensitive
to every additional withdrawal

Direct, well-documented cases of data centers causing confirmed, large-scale water pollution
events are actually relatively rare in the public record. What is more common is a mix of:

o regulated industrial wastewater discharge (legal but sometimes controversial),
e construction-related sediment runoff,

o and localized incidents tied to cooling system chemicals or failures.

So the real answer is: there are fewer “spill-style disasters” and more chronic, regulated
discharge and construction impacts that sometimes become contentious.

Here are the clearest real-world categories and examples.
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1. Cooling tower “blowdown” discharge
(most common issue)

What it is

When evaporative cooling systems concentrate minerals, they must periodically discharge water
(“blowdown”) containing:

o salts (high total dissolved solids)
e biocides (to control microbial growth)
e anti-corrosion chemicals
e scale inhibitors
Where it goes

e municipal wastewater systems, or
o permitted discharge into surface waters

Why it’s controversial
Even when legal, concerns include:
o clevated salinity in local treatment systems

e stress on wastewater plants
e potential downstream ecological effects

Example pattern

This is widely reported in data center hubs in Virginia (Northern Virginia / Loudoun
County region) where massive hyperscale clusters concentrate discharge into municipal
systems.

Even when compliant:

local wastewater utilities have raised concerns about cumulative load and salt concentrations.

_* 2. Construction-phase sediment runoff
(very common)
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This is the most frequently observed “water pollution” impact.

What happens:

e land clearing for large campuses
o grading of hundreds of acres
e storm events wash exposed soil into streams

Pollutant type:
e sediment (turbidity)

e nutrients attached to soil
e construction-related debris

Impact:
e muddying of nearby creeks

o temporary fish habitat disruption
e increased treatment burden downstream

Why it matters:

This is often the first visible environmental complaint during data center buildouts.

3. Stormwater system overload and
urban runoff changes

Large campuses create:

e impervious surfaces (roofs, roads, substations)
e rapid stormwater runoff

Result:

e faster water movement into local streams
e erosion in downstream channels
o altered stream hydrology

This isn’t “toxic pollution” but it is:
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hydrologic pollution (changing how water systems behave)

)

< 4. Chemical handling incidents (rare but
higher concern)

Data centers use chemicals for:
e cooling water treatment

e backup generator fuel systems
e Dbattery systems (UPS)

Potential pollutants:

o diesel fuel (generator leaks)
e glycol (cooling loops)
o lithium-ion battery electrolytes (rare release scenarios)
e treatment biocides
Reality:

e large spills are uncommon
o systems are heavily regulated
e secondary containment is required

But when incidents do occur, they are treated like standard industrial chemical releases.

S. Battery and backup system risks (low
frequency, high concern)

Modern Al facilities often use large battery banks (including lithium-ion systems like those
supplied by companies such as Tesla energy storage products in some installations).

Potential issues:

o thermal runaway (fire, rarely leading to runoff contamination)
o electrolyte leakage in damaged units

34



These are:

e uncommon
o tightly engineered with containment systems

(. 6. Wastewater plant stress (indirect
“pollution pathway”)

This is one of the most important but least visible effects.
When data centers discharge into municipal systems:

o they increase total dissolved solids (TDS)

e raise treatment load

e may contribute to higher salinity in treated effluent

This doesn’t always violate permits, but it can:

change the chemistry of water leaving wastewater plants into rivers

@ 7. Why there are few headline “pollution
disasters”

Compared to industries like mining or petrochemicals:
o data centers are relatively “clean” chemically
e most water is used for cooling, not manufacturing
e systems are closed-loop and regulated

So impacts tend to be:

cumulative, low-level, and infrastructure-driven rather than catastrophic spills

8. The key distinction people miss
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When people say “water pollution from data centers,” they often mix three different things:

1. True contamination events (rare)

e chemical spills
e equipment leaks

2. Permitted industrial discharge (common)

e blowdown water
o treated wastewater contributions

3. Hydrologic change (very common)

e sediment runoff
e stream flow changes
o salinity shifts in wastewater systems

Only the first category is “accidental pollution” in the classic sense.

< Bottom line

There are no widespread, well-known cases of catastrophic toxic pollution caused solely by
data centers, but there are recurring, documented impacts in three areas:

. Cooling tower blowdown increasing salt/chemical loads in wastewater systems
e _* Construction runoff causing sedimentation in nearby waterways
o [, Stormwater and infrastructure changes altering local stream behavior

So the real environmental issue is usually:

not a single pollution event, but cumulative water system stress from large-scale industrial
cooling and land development

Blowdown and wastewater from data centers don’t usually “pollute rivers” in a dramatic,
obvious way. The real issue in already-stressed basins like the Flint River system in southwest
Georgia is more subtle: it’s about cumulative water chemistry load + reduced dilution
capacity + altered timing of flows.
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Here’s how the interaction actually works.

1. First: what “blowdown” adds to the

system

In evaporative cooling systems, water is recycled until minerals concentrate, then discharged.

That blowdown typically contains:
higher total dissolved solids (TDS) (salts, minerals)
biocides (to control bacteria and algae)

[ ]
[ ]
e corrosion inhibitors

o trace metals leached from pipes/heat exchangers
So even when treated and permitted, it is:

chemically “richer” than the intake water

£ 2. Where it goes (critical step)

Blowdown usually goes into:

e municipal wastewater systems, or
o permitted industrial discharge into surface waters

In a basin like the Flint, that means it eventually reaches:

e tributaries — rivers — downstream flow system

&2 3. Why the Flint River system is sensitive

The Flint River basin is already:

o flow-variable (strong seasonal drought swings)
o groundwater-connected (river depends on aquifer baseflow)
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o agriculture-intensive (existing nutrient and sediment loads)
e low-gradient in many reaches (slower dilution and flushing)

So it has limited ability to “absorb” additional loads during dry periods.

2] 4. The key interaction: reduced dilution

during drought

This is the most important mechanism.

During normal flow:

e river volume is high enough
o added dissolved solids are diluted
e wastewater contributions are less noticeable

During drought (critical condition):
e river volume drops sharply
o groundwater inflow declines
o flow becomes intermittent in some reaches

So the same discharge becomes:

more concentrated in the river system

5. Cumulative load problem (not single-

source pollution)

A single facility’s discharge is usually permitted and small relative to river flow.

But the issue in clustered development regions is:

multiple industrial users
municipal wastewater discharges
agricultural return flows
reduced natural flushing
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So instead of:
one discharge point — one river
You get:

many inputs — one shrinking river system

A 6. What changes in the water chemistry

Even without violating permits, cumulative effects can include:

Increased salinity (TDS)

e can stress aquatic ecosystems
o affects downstream water treatment cost

< Higher treatment load in wastewater plants

o especially if multiple industrial users discharge into municipal systems

= Nutrient and chemical interactions

e biocides and treatment chemicals may interact with existing agricultural nutrients

%3 7. Why wastewater plants become a
“hidden bottleneck”

A major indirect pathway is:
data center — municipal wastewater plant — river
Wastewater plants are designed for:

o residential sewage
e moderate industrial input
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But large clusters can introduce:
e higher salinity
e higher conductivity water
o different chemical profiles than typical sewage

This can:

reduce treatment efficiency or require upgrades over time

£ 8. Why this matters more in the Flint
than in larger rivers

Compare:

Large rivers (e.g., Mississippi-type systems)
e huge dilution capacity

o fast flushing
e localized impacts are minimal

Flint River system
lower average flow
drought-sensitive

tightly connected to groundwater

[ ]
[ ]
[ ]
o slower recovery

So impacts are not just about pollution concentration, but:

how long those concentrations persist during low-flow conditions

9. The compounding effect with
groundwater stress

This is where it connects to your earlier questions.
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During drought + heavy pumping:
e river flow drops
e groundwater contribution drops
e wastewater becomes a larger fraction of total river flow

So the river becomes:

more “human-influenced water” and less “natural flow system”

1. 10. Key misconception to avoid

It is NOT typically:
e toxic dumping
o illegal discharge
e or catastrophic contamination

It IS more often:

a gradual shift in river chemistry and flow balance due to many permitted inputs combined with
reduced natural dilution

% Bottom line

In a stressed basin like the Flint River system, blowdown and wastewater from data centers
matter less as a single pollution source and more as part of a cuamulative load problem, where:

e drought reduces dilution

o groundwater stress reduces buffering

o multiple users increase total dissolved load

o wastewater systems become a convergence point

So the core issue is:

not “dirty water from one facility,” but a shrinking river system absorbing increasing
industrial and municipal chemical loads at the same time.
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(. 1. Georgia’s aquifer system (the
foundation)

Most of north and central Georgia sits on a mix of:

& Piedmont geology (important)
o Hard crystalline rock (granite, gneiss, schist)
e No large underground “lake” of water
o Water is stored in:
o soil layers

o weathered rock (“saprolite”)
o fractures and cracks in bedrock

This is NOT a huge sponge aquifer like in the Southwest U.S.
Instead, it behaves like:

A network of small connected cracks with limited storage

2. How groundwater actually moves

Groundwater in this region moves:

o Slowly (often feet per day or less)

e Through fractures, not open voids

e Toward streams and rivers (baseflow system)
Key concept:
Most Georgia streams are fed by groundwater.

So when groundwater drops:

streams and wetlands can also shrink
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%3 3. What happens when you pump water
(normal use vs industrial use)

Small user (home well):
e Pulls a tiny amount
e Localized effect
e Aquifer rebounds quickly

Large industrial user (data center cluster):

e Continuous, high-volume withdrawal
e Drawdown cone forms in groundwater

That creates a “pressure depression” underground.

A 4. The cone of depression (the invisible
impact zone)

When large volumes are pumped:
o Water table lowers around the site

e [t forms a cone-shaped decline underground
o The effect spreads outward over time

Important:
This cone can extend:

e hundreds of feet
o sometimes miles depending on geology and pumping rate

So even if a well is not next to the facility:

it can still experience reduced pressure or deeper water levels
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_* 5. Why data center clustering changes
everything

A single data center is usually manageable.
But Georgia’s issue is clusters:
o multiple campuses in nearby counties
e overlapping water demand zones
o shared aquifers and recharge areas
This creates:
overlapping cones of groundwater drawdown

Instead of one depression, you get:

o abroader regional lowering of water levels

» 6. Why recharge doesn’t keep up easily

Recharge depends on:
o rainfall infiltration
e soil permeability
e land cover (forest vs pavement)
Problems in development areas:
e more impervious surfaces (roofs, roads, parking lots)
e less natural infiltration
o faster runoff into streams instead of soaking in

So even if it rains a lot:

less water actually returns to groundwater storage
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7. Where data centers fit into this system

Data centers affect water in two main ways:

A. Operational cooling demand (if evaporative systems are
used)

o Continuous withdrawals
e Peak demand during hot months

B. Construction phase disturbance

o Large-scale grading
e Soil compaction
e Stormwater runoff changes

Even dry-cooled facilities still:

e require water for other systems
e and increase overall industrial demand on infrastructure

8. Why nearby wells can be affected “far
away”’

This is the part most people miss.

Because groundwater is connected through fractures:
e Pumping in one county can affect another
o Effects are not straight-line distances

e They follow underground fracture networks and stream basins

So impacts depend on:

e geology
e pumping intensity
e duration (continuous vs seasonal use)
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1. 9. Why Morgan County-type complaints
show up

When residents report:

e lower well levels

o muddy water

e pressure changes
Possible interacting causes include:
1. Lower water table

e regional pumping lowers groundwater levels
2. Sediment disturbance

o wells drawing from shallower zones or disturbed layers
3. Seasonal drought stress

e less recharge during dry periods

4. Infrastructure mismatch

o systems designed for rural/agricultural demand, not industrial-scale clustering

10. The key insight

The core issue is not “one data center uses too much water.”
It’s:

Multiple high-demand facilities interacting with a slow-moving, fracture-based aquifer
system that doesn’t rebound quickly

That combination creates:

e delayed effects
o wide geographic impact
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e and hard-to-predict well-level changes

< Bottom line

Georgia’s groundwater system is:
o fragmented (fractures, not a big reservoir)
e slow to recharge
e sensitive to clustered pumping
So when large Al/data center clusters arrive, the effect is:

not a single local drop in water — but a regional reshaping of groundwater pressure over time

The main groundwater system that Lee County and Dougherty County, Georgia share is part
of the regional Floridan aquifer system, with a strong focus on the Upper Floridan aquifer.

But the important nuance is that it’s not just one “tank of water”—it’s a layered limestone
aquifer system that behaves differently across southwest Georgia.
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