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Data Centers

What is a data center?

A data center is a facility that provides computational services such
as cloud computing, data storage, artificial intelligence (Al),
cryptocurrency mining, and high-performance computing. These
facilities support critical services, including email, streaming, online
banking, social media, and medical records.
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Types of Data Centers

Enterprise and Internal:

Are typically owned, operated, and located on-site by a single company.
They may be as small as a server closet, or as large as a server
room/building that provides services to internal users.

Example of this would be the internal server room located within Apex Town
Hall that allows staff to host and share internal information throughout the
organization to better serve the Town’s departments and daily operations.
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Types of Data Centers

Colocation (small, medium, large scale):

Colocation data centers operate much like a multi-tenant shopping center,
where businesses lease space from a data center owner in the form of
Individual server racks or, in some cases, entire dedicated server rooms.

In some cases, companies leasing space from the data center operator may
need to have physical access to their servers to maintain specific equipment
or operations. Due to this, companies prefer to utilize and partner with
colocation facilities within roughly 30—-60 miles of their offices.
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Types of Data Centers

Hyperscale:

Hyperscale Data Centers are large-scale facilities that provide behind-the-
scenes digital services supporting much of the modern internet. Unlike other
types of data centers, hyperscale facilities are typically built for and fully
occupied by a single company that owns and operates the site to support its
own large-scale cloud, or Al (Artificial Intelligence) services.

Common characteristics of hyperscale data centers include:

* Energy demand: ~100 MW or more

« Water demand: ~1 Million Gallons Per Daily (MGD) or more
* Number of servers: ~5,000 or more

« Redundancy Tiers: lll or IV
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Data Centers

What are data center redundancies?

Level Tier |
Redundancy
Redundant
Distribution Paths No

(Energy, Cooling)

Uptime Guarantee 99.671%

Downtime per Year 28.8 hours

No; maintenance
requires downtime

Concurrently
Maintainable

Cost Moderate

Tier 1l Tier 111 Tier IV

Partial; redundant
components

N+ 1 2N or 2N+1

Yes, but only one
path active at a time

Yes, all paths active

No :
simultaneously

99.741% 99.982% 99.995%

22 hours 1.6 hours 0.4 hours

No; maintenance
requires downtime

Yes, without taking  Yes, without taking

data center offline  data center offline

High Very High Extremely High
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Data Centers

Visual example of redundancy tiers I-IV
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Understanding the Grid
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Energy Consumption
Total Data Center Electricity Consumption (TWh)
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Energy Consumption
Additional Load Demand
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Security of the U.S. Electric Grid, July 2025 @ APEX
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Energy Consumption

Hyperscale

Colocation - Large Scale
Colocation - Sm/Med Scale
Internal

Comms SPs

Enterprise Branch

SMB

Commercial Edge

Telco Edge

w
o
o

N
wu
o

Consumption (TWh)
.—I
wu o
o o

>
o
=
=
e
[
I
i
| -
o
S
o
v
I
o
}_

—
o
o

U
o

0 ——————————————————————————ere e Se——————————
2014 2016 2018 2020 2022 2024 2028
Historical Future Scenario Range

Figure 5.2. Server annual electricity use by space type.

Source: Shehabi, A. et al. (2024). United States Data Center Energy Usage Report. LBNL-2001637,
Lawrence Berkeley National Laboratory. @ APEX
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Energy Consumption
Anticipated mean peak load 2030

m Eacaline mean Pes

Figure 9. Mean Peak Load by RTO (Current Case vs 2030 Case)

Source: U.S. Department of Energy, Resource Adequacy Report — Evaluating the Reliability and Security of
the U.S. Electric Grid, July 2025
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Energy Consumption

Total NC Retail Electric Sales: (GWh) 2023 Electricity Consumption by
Sector

2004 2007 2010 2013 2016 2019 2022 = Residential * Industrial

Source: NCDEQ. (2025). North Carolina Energy Security Plan: Final Report. State Energy Office.

@ APEX

NORTH CAROLINA




Installed Capacity by Fuel
Type
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Source: NCDEQ. (2025). North

Carolina Energy Security Plan: Final | 2015 2016 2017 2018 2019 2020 2021 2022 2023
Report. State Energy Office. @ APEX
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Impact of Artificial Intelligence
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Lawrence Berkeley National Laboratory.

@ APEX

NORTH CAROLINA




Impact of Artificial Intelligence

2024E 2025E 2026E 2027E 2028E 2030E

B Training Inference

Source: Beth Kindig, “Al Power Consumption: Rapidly Becoming Mission-Critical,” I/O Fund, June 24,2024
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Energy Consumption

Future Generation (Near Apex)
« 356 MW of standalone Battery Energy Storage Systems (BESS) in New Hill
* 100 MW of Solar in Longleaf

900 MW of Nuclear at Shearon Harris
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2027-2028 Multiyear Rate Plan Investments

As part of this rate request, Duke Energy has proposed
$8.3 billion in new investments represented in the chart below.*

Natural Gas, Coal
and Hydro—11%

‘, Nuclear - 6%

Distribution — 38%

Solar & Solar
with Storage — 5%

Energy Storage —21%

7%
Transmission - 16% |

— J

Grid Planning& N/ =
Integration — 4%

Distribution — $3.2 billion across 436 projects

Transmission — $1.3 billion across 603 projects

Grid Planning & Integration — $302 million across 96 projects
Energy Storage — $1.7 billion across 13 projects

Solar & Solar with Storage — $391 million across 5 projects
Nuclear — $502 million across 48 projects

Natural Gas, Coal and Hydro — $934 million across 198 projects

*Represents North Carolina retail portion of system investments.

Source: Duke Energy, 2025 NC Rate Case Fact Sheet.

Proposed Rate Change by Customer Class

Customer
Class DEC

Overall

Residential

General
service

Industrial

OPT
(Business
TOU)

%
Increase
Jan. 1,
2027

%
increase

Jan. 1,
2028

Customer
class DEP

Overall

Residential

SGS

MGS

LGS

%
increase
Jan1l,
2027

%
increase

Jan. 1,
2028
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Energy Consumption

Large Load Users

Duke Energy is exploring ways to work with large electricity users, such as data centers,
manufacturing facilities, and any other use exceeding 50 MW of power.

In SC, Duke reached a settlement with the Sierra Club and other interested parties to petition the
state’s utility commission to require additional items as part of their review and approval of new
energy request.

This may include:

P LY N

~N o

Minimum contract period and contract demand for billing purposes;

Collateral requirements;

Exit policies and restrictions on customer capacity reduction;

Treatment of generation, transmission, and administrative costs;

Interconnection costs, including opportunities to support grid-enhancing technologies to
manage interconnection costs;

Optional tariff provisions for flexible interconnections; and

Optional tariff provisions for management of clean behind-the-meter resources and optional
clean transition tariffs to enable direct selection of new clean energy resources. @ APEX
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Energy Consumption

Policy Considerations & Potential Mitigation Measures

 Evaluating if an Electrical Load Study detailing the project’s anticipated diversified load
and peak demand for both summer and winter seasons would help the Town
understand any potential impact to the local grid.

» Encouraging data centers to set a Power Usage Effectiveness (PUE) ratio goal to
maximize efficiency (perhaps a goal of 1.25 or lower) and to provide the Town with
annual report on the data center’s PUE.

 Evaluating alternative on-site generation or energy storage.
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Water Consumption

The primary water use for a data
t f I Hyperscale
center c.omes rpm Co0 Ing Colocation - Large Scale
computing equipment. The Colocation - Sm/Med Scale
amount of water necessary will nternal
Comms SPs
be dependent on factors such as:

Enterprise Branch
SMB
Commercial Edge

« Size of the system (number Telco Edge

of units, racks, etc.)

« Cooling method - liquid
(evaporative) vs air cooling
(less water)
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A hyperscale data center may
require ~1-5+ MGD (365 million

- 0
gallons — 1.83 billion gallons 2014 2016 2018 2020 2022
annually), Figure 5.9. Direct water consumption by data center type.

Shehabi, A. et al. (2024). United States Data Center Energy Usage Report. LBNL-
2001637, Lawrence Berkeley National Laboratory. @ APEx
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Cooling Systems

Evaporative 1 1
Building
: cooling system
) ) Either an air cooling or
A eootea e evaporative cooling system

/ rejects heat outside the building.
Server ,

cooling system

Servers generate heat that
has to be managed by either
liquid or air cooling.

’Al-leat exchanger

Server liquid o (eg: CRAC, CRAH, CDU)
a - -
cooling .
. =, g .
o

Serverai Heat exchange
A heat exchanger transfers heat

from the server room to the
selected building cooling system.

APEX

Source: equinix.com @




Closed-Loop
Liquid to air cooling

Source: Upsite.com



Air Cooling

Hot Isle

Hot Isle

Source: nlytecom  ionmanomn




Comparing Water Use by Use Type

1,500,000 Gallons of water per day applied to each of the following uses.

Use Design Flow Rate

Multi-Family

250 GPD/unit
Residential/Apartments funi

Single-family residential 300 GPD/unit

Hospital 300 gal/bed

Grace Christian School ~18,000 GPD

Felton Grove High

School
Light Industrial: Apex

Light Industrial Phase 2

~35,250 GPD

~69,130 GPD

~39,000 gallons per

Auto Manufacturing unit*

Bioscience Facility ~67, 000 GPD

Equivalency
~6,000 units
~5,000 homes
~5,000 beds
~83 comparable schools
~43 comparable schools

~22 comparable buildings

~38 vehicles per day

~22 comparable facilities

Notes/Context

Comparable to several large
apartment complexes

Roughly a small town’s worth of

housing
Equivalent to multiple large

regional hospitals

Local reference point
Local reference point

Local reference point

A single plant may create up to
100,000 to 400,000 vehicles per

year
Median of regional reference

points
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Water Consumption

Policy Considerations & Potential Mitigation Measures

e Encouraging or requiring the use of reclaimed water for equipment cooling applications.

e Limiting potable water use for non-cooling site needs, emergencies, or reclaimed water
system maintenance periods.

e Encouraging or requiring the use of geothermal closed loop for cooling.
e Discouraging or prohibiting the use of groundwater for cooling.

e Considering adoption of a potable water surcharge to discourage domestic water use,
support water conservation and infrastructure costs. Encouraging onsite storage of
reclaimed water to serve the use for a 24-hour period minimum.

@ APEX
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Water Consumption

Policy Considerations & Potential Mitigation Measures cont.

« Requiring a water and sewer study detailing anticipated demand, necessary
infrastructure and plant updates, and long-term operating impacts to the utility system.

* Encouraging data centers to set a Water Usage Effectiveness (WUE) ratio goal to
maximize efficiency (perhaps a goal of 0.5 or lower) and to provide the Town with
annual report on the data center’'s WUE.

« Applying monitoring and reporting requirements that follow the Towns Sewer Use
Ordinance and pretreat wastewater if needed to meet local limits.

« Allowing a combination of air and liquid cooling methods to optimize efficiency and
reduce waste.
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Environmental Impacts

Data centers may impact the environment from daily operation (lighting,
greenhouse gases, etc.) or from potential equipment failure that leads to leaks
of hazardous material onsite, or fires and explosions.

Known Points of Concern:

* Light Pollution
* Air Quality & Greenhouse Gases
* Water Quality and Supply

* Ground and Air Contamination
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Environmental Impacts: Light Pollution

Data centers may store highly sensitive information regarding financial, medical, or in
some instances national security-related information. As a result, data centers take
security very seriously and tend to provide enough lighting to

adequately monitor and ensure safety on the site.

Any lighting concerns not fully mitigated by the UDQO'’s exterior lighting standards will
need to be addressed through suggested zoning conditions at the time of rezoning to
mitigate potential impacts on neighboring property owners and local wildlife.

Such conditions may include additional standards for fixture height, additional
shielding, and greater setbacks from the property lines.
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Environmental Impacts: Air Quality

Direct Impact: Emissions from onsite generators can

release greenhouse gases and other air pollutants, that
contribute to climate change and can degrade local air quality.
Additional mitigation measures may be necessary to reduce or
control the emissions from onsite power generation.

Indirect Impact: Some fossil fuel power plants may have their
life spans extended beyond their original retirement date to help
meet the demand for electricity until newer plants are brought
into service. When this occurs, it creates the potential for an
increase in greenhouse gases and other air pollutants that may
have negative impacts on communities near these power

plants and thus results in indirect environmental impact from
excess energy demand.

Diesel Emissions

The Environmental Protection
Agency (EPA) states that exposure
to diesel exhaust like that from
diesel backup generators has been
linked to serious health effects,
including asthma and other

respiratory illnesses, and can

aggravate existing heart and lung
conditions, particularly among
children and older adults. These
impacts can lead to higher rates of
emergency room visits,
hospitalizations, missed work and
school days, and premature death.

@ APEX
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Environmental Impact: Water Quality and Quantity

Direct Impact: Data centers that withdraw
large volumes of potable water from shared
reservoirs may create direct impacts, such as
stress on wildlife, degradation of habitat,
and reduced water availability for
surrounding communities.

Indirect Impact: Power generation facilities
require large amounts of water to cool, and
as demand for energy grows, the need for
more energy to meet that demand will
indirectly require an increase in water use.

Jordan Lake Water Supply Allocations

Allocation (% of Water

Allocation-holder Supply Pool)*

Cary/Morrisville & Apex

Chatham County —North District

Durham
Hillsborough
Holly Springs
Orange County
OWASA
Pittsboro

Total distributed allocation: 91.2 (out of 100)

Remaining allocation: 8.8

*Every 1% equals 1 million gallons of water per day (MGD).
100% = 100 million gallons of water per day (MGD).

Source: NC Department of Environmental Quality — Jordan Lake
Water Supply Allocation, Current Allocations @ APEX
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Environmental Impact: Ground Contamination

 Data centers that store coolants, diesel, battery backups, or biocides for cooling
tower treatment must comply with state and federal requirements for safe storage
and use of potentially hazardous materials.

« Equipment failure could result in leaks or spills of potentially hazardous materials,
posing a risk to the local environment.
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Environmental Impact: Air Contamination

A hyperscale data center typically requires multiple cooling towers to dissipate heat generated
by large-scale computing operations. Depending on facility size, redundancy requirements, and
cooling design, a hyperscale data center may utilize anywhere from fewer than ten to several
dozen cooling towers at full build-out.

Improper maintenance of building water systems may contribute to the growth and
spread of potentially harmful bacteria such as Legionella. The most common illnesses
associated with Legionella exposure are Legionellosis and Legionnaires’ disease.

In rare cases, research has shown that due to the aerosolization associated with cooling
towers, the spread of Legionella may occur outside of the immediate area of the site, and
under certain conditions, aerosolized mist may up to travel several miles from the source.

To prevent the growth and spread of Legionella, the CDC has developed an assessment and
operational toolkit; adherence to these resources may help minimize the risk of
releasing potentially harmful bacteria into the environment.

@ APEX
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Environmental Impact

Policy Considerations & Potential Mitigation Measures

e Applying existing UDO Section 8.6 Exterior Lighting and considering additional
zoning conditions to address lighting concerns such as color temperature,
brightness, fixture height, and light trespass.

e Considering the use of Tier IV or Tier IV equivalent backup generators to reduce
the adverse impact on air quality.

e Considering the use of natural gas generators for emergency backup.

e Considering the use of spill containment berms, walls, and impermeable barriers
to prevent off-site and ground contamination.
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Environmental Impact

Policy Considerations & Potential Mitigation Measures cont.

» Considering closed-loop cooling alternatives, such as geothermal systems (e.g., Pit
Thermal Energy Storage) or reclaimed water, to reduce impacts on local aquifers
and shared reservoirs.

« Considering the use a closed-loop cooling system that does not create a mist that
carry the legionella bacteria into the environment, and that can demonstrate
compliance with CDC and American Society of Heating, Refrigerating and Air-
Conditioning Engineers (ASHRAE) Guideline 12 2023 Managing the Risk of
Legionellosis Associated with Building Water Systems standards.

Note: Additional environmental considerations regarding environmental assessments, testing,
and monitoring were shared by residents on 1/14/2026; staff will need additional time to
conduct research prior to presenting on these items. @ APEX
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Noise

Data centers use large backup generators and have HVAC systems that often include cooling
chillers, which are louder than standard HVAC units. Together, this equipment can produce
continuous high- and low-frequency noise that may impact nearby properties.

The most common way that sound is measure by Decibels (dB), which measures sound
intensity on a logarithmic scale, where every 10 dB increase represents sound that is perceived
as roughly twice as loud.

Decibels are measured by comparing a sound'’s pressure level to a standard reference level,
with A-weighting (dBA) reflecting human hearing sensitivity and C-weighting (dBC) capturing

lower-frequency sounds.

Other analysis such as Octave-band measure decibel levels across additional frequencies (Hz)
beyond the A or C weighted scales.
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Noise
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Noise Source Approx. Decibel

Level (dB)
Jet take-off (80ft)

Risk of severe physical injury; possible
eardrum rupture at c ange
Extremely pa immediate risk of

hearing dar
Painful; immediate hearing damage likely
Threshold of pain for many individuals;
hearing damage possible with short
exposure

let flyowver (1,000 ft); live rock music; horn Very loud; hearing damage likely with
noise —train (100 ft) short exposure

Potential Effect / Perception

Aircraft carrier deck

Military jet take-off with afterburner (50
ft)

Thunderclap; chain saw; oxygen torch

Hearing damage possible in as little as 15
minutes; ~“8x perceived loudness of 70 dB

Hearing damage possible with prolonged
{8-hour) exposure; ~4x as loud as 70 dB

Gas lawn mower (3ft)

Diesel Truck (50ft)
General Freight Train (100ft)
Lawn mower (100ft)
Garbage disposal (3ft); dishwasher; factory Hearing damage possible with long-term

noise; exposure; ~2x as loud as 70 dB

Passenger car at 65 mph; freeway traffic; Upper range may be annoying to some
vacuum cleaner (10ft); radio or TV individuals

Conversation in restaurant or office; G I fortabl |
enerally comfortable; norma
background music; AC unit (100 ft); heavy Y tion level
’ conversation leve
traffic (300ft) -

conversation at home Quiet; minimal disturbance

Library; bird calls; urban ambient sound .
floor Very guiet

150
140
130
120
80
70
50

Quiet rural area Extremely quiet

rustling leaves Barely audible
N he threshold of hearing o
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Noise

AIR-COOLED CHILLERS

Data centers commonly rely on air-cooled chillers that are installed either at ground level or on the roof.
Air-cooled chillers are a notable source of exterior noise due to the operation of large fans and
compressors used to expel heat from the facility. These components can add significant noise to the site.
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Noise

COOLING TOWERS

Cooling towers function by receiving heated water from the facility’s liquid chillers and dispersing heat
into the atmosphere. The cooled water is then recirculated back into the system. This process involves
multiple mechanical components operating simultaneously, which can generate noise. Data centers
typically employ one to several dozen cooling towers, often located on rooftops.

Source: bextel.com Source: bextel.com
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