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ABSTRACT 
 
​ ​ Artificial Intelligence (AI) has captivated businesses and the public with 

readily available language learning models and integrations into critical sectors such as 

healthcare, customer service, and commerce. The servers that power these applications 

are housed in hyperscale data centers, alongside cloud computing and data storage. 

Hyperscale data centers have tremendous energy needs for sustaining such vast amounts 

of computing power. This study examines the geographic distribution of the most 

prominent hyperscale data center markets in Virginia, Texas, and Georgia in relation to 

renewable energy infrastructure. First, I quantified the maximum operational and planned 

megawatt capacities of both renewable energy assets and data centers to compare overall 

demand trajectories against available and upcoming clean energy supply. Through spatial 

analysis, I assessed the proximity between major data center clusters and renewable 

energy projects across multiple states. I also mapped data centers in relation to regional 

water stress, given the substantial cooling-related water demands of data centers. To 

contextualize these findings, I cross-referenced with state-specific policies on renewable 

energy goals and environmental governance. 

The findings reveal that while all three states promote data center investment, renewable 

energy growth is not keeping pace with the sector's rapidly increasing energy and water 

demands.  Texas shows the highest projected expansion but limited environmental 

governance; Virginia has strong renewable mandates yet growing local resistance to 

further expansion; and Georgia’s incentive-heavy model prioritizes economic 
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development over sustainability integration. Water use associated with data centers 

remains underreported, particularly in drought-prone regions.  

Overall, this research demonstrates that state policies are not regulating, but rather 

incentivizing, data center growth. This underscores the need for governance that links 

renewable development, water resilience, and local reinvestment to ensure that digital 

growth aligns with long term climate and resource sustainability. Additionally, this 

analysis underscores a broader need for transparent, standardized reporting on data center 

electricity and water consumption, as current gaps in public data limit accurate regional 

planning and policy evaluation. 

 

 

Keywords: Artificial Intelligence, AI, Datacenters, Hyperscale, Renewable Energy
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1.0 INTRODUCTION 

 
The rapid growth of artificial intelligence (AI), cloud computing, and digital services has 

created unprecedented demand for hyperscale data centers. These facilities, which house 

thousands of servers and consume vast amounts of power, have become critical 

infrastructure underpinning the global economy. Hyperscale facilities are loosely defined 

as footprints over 100,000 square feet and consuming over 40 megawatts (MW), but more 

closely aligned with over 100 MW. The scale of their energy and water use has also 

raised pressing questions about sustainability. In regions already struggling with 

climate-related stressors, the siting and operation of data centers present difficult 

trade-offs between economic growth, environmental constraints, and community needs. 

Data centers do not exist in isolation; they are embedded in regional complex energy and 

water systems. Electricity prices, renewable energy deployment, water availability, and 

land use all vary significantly across the United States. Equally important are the policies 

that govern these systems such as tax incentives and zoning rules. As hyperscale data 

centers continue to cluster in metropolitan regions, there is a need to evaluate their 

alignment with regional energy infrastructure and environmental goals. 

The locations for the case studies were based on the top three markets, each also 

representing different stages of industry maturity. Ashburn, VA is an established 

datacenter hub in the US, and serves as a model for hyperscale development. Texas is a 

rapidly expanding market, with recent tech expansion and infrastructural growth, and a 

strong renewable energy sector. Georgia is an emerging market, targeted for its land 
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availability and large nuclear energy sector, an increasingly attractive energy source for 

data centers. Differences in the maturity of the datacenter industry are highlighted in each 

state’s policy response, incentive structures, and community attitudes. 

The analysis is framed around three interrelated questions: 

1.​ How well do renewable projects in each state align with the load of data 

centers?​

Data centers require consistent, large-scale power, yet renewable energy resources 

such as wind and solar are variable and geographically dispersed. This raises 

questions about whether local renewable projects can meaningfully offset the 

rising load from hyperscale facilities, and whether regional grid operators are 

prepared to integrate both. 

2.​ What are the trade-offs between water demand for cooling and renewable 

availability?​

While renewable energy availability is a major siting advantage, it often coincides 

with areas of high water stress. Understanding where data centers interact with 

local water needs is essential for evaluating long-term sustainability. 

3.​ How do state policies—such as renewable portfolio standards, tax incentives, 

and siting rules—affect hyperscale expansion potential?​

State-level policies strongly influence the ability of data centers to align with 

renewable resources and manage environmental trade-offs. Virginia, Texas, and 

Georgia differ in the maturity of their renewable mandates, the scope of their 
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incentive programs, and their approaches to permitting large-scale infrastructure. 

These differences shape both the pace and sustainability of data center expansion. 

By addressing these questions, this research contributes to ongoing debates about the 

environmental impacts of digital infrastructure. The findings aim to provide insight into 

how regional conditions and governance structures shape the sustainability of data 

centers, and how states can better align infrastructure planning with the realities of 

climate change. 

The following literature review establishes this context by synthesizing existing research 

on data center energy demand, water consumption, and carbon footprint. This foundation 

is necessary to understand why the spatial and policy analysis presented in this thesis is 

timely and urgent. 

1.1 The Current State and Projected Growth of the Data-Center Sector 

The global data-center sector is undergoing unprecedented expansion, driven by the rise 

of artificial intelligence (AI) and the deepening digitalization of economies worldwide 

(IEA, 2025). Global investment in data-center infrastructure has doubled since 2022, 

reaching half a trillion U.S. dollars in 2024, with cumulative investments projected to hit 

USD 4.2 trillion between 2025 and 2030 (IEA, 2025). The surge in AI workloads is a 

dominant force behind this growth; Alphabet, Amazon, Meta, and Microsoft together are 

expected to invest over USD 300 billion in AI-related capital expenditure in 2025 alone 

(IEA, 2025). This pace is anticipated to continue strongly in the coming decade.  
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The two types of facilities facing the most growth are colocation data centers and 

owner-occupied data centers. These differ primarily in ownership, control, and 

infrastructure investment. In a colocation facility, a third-party company owns and 

operates the building, power systems, cooling infrastructure, and physical security, while 

multiple clients rent space to house their own hardware. In contrast, owner-occupied data 

centers are fully built, owned, and operated by a single organization. Hyperscale facilities 

remain the most efficient and represent 37% of global capacity (IEA, 2025). The U.S. still 

dominates overall consumption, accounting for 45% of the global total (IEA, 2025). 

This investment boom has direct consequences for energy demand. Data centers 

consumed approximately 415 terawatt-hours (TWh) of electricity in 2024, accounting for 

1.5% of global electricity consumption and 4.5% of total U.S. electricity use (IEA, 2025).  

 

 

 

 

 

 

Figure 1- Rate of Electricity Consumption by Data Centers in the U.S. Source: (Shehabi 

et al., 2024) 
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As illustrated in Figure 1 (Shehabi et al., 2024), electricity consumption from U.S. data 

centers is projected to rise sharply through 2030, reflecting the compounding energy 

intensity of AI model training and deployment.   

A single AI query already consumes roughly ten times more power than a standard 

internet search, and total data-center electricity demand is expected to increase by 160% 

by 2030 (Chandran, 2024).  

Recent projections show that AI is poised to become one of the dominant drivers of 

data-center electricity consumption. Between 2014 and 2022, total data-center load grew 

gradually across conventional servers, storage, network equipment, and infrastructure; 

however, starting around 2022, the contribution from AI-specialized servers begins to rise 

steeply (Shehabi et al., 2024). By 2028, the projected electricity demand associated with 

AI workloads increases, with scenario ranges showing even the lowest-growth pathway 

more than doubling today’s total load. In the high-growth scenario, AI-specialized servers 

alone push total sectoral demand toward nearly 600 TWh (Shehabi et al., 2024).   

From September 2023 to August 2024, U.S. data centers emitted an estimated 105 

million tons of CO₂, representing a carbon intensity 48% higher than the national average 

(Guidi et al., 2024). Currently, 56% of the electricity that powers data centers comes from 

fossil fuels, with 21% from nuclear and 22% from renewable sources (Guidi et al., 2024). 

Although renewables remain the fastest-growing energy source at an average annual rate 

of 22%, continued reliance on natural gas and coal is expected to meet over 40% of 

additional power requirements during this period (Guidi et al., 2024). Despite the massive 
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push toward clean energy, grid bottlenecks are delaying up to 20% of planned data-center 

capacity (Guidi et al., 2024), underscoring the infrastructural challenges of sustaining 

such rapid growth. 

1.2 Water Consumption and Resource Strain 

The water footprint of the data-center industry is also substantial. Water consumption is 

the portion of water withdrawn that does not return to the water system, because it is lost 

to evaporation and not available to reuse (Shehabi et al., 2024). Global water 

consumption for datacenters is currently estimated at 560 billion liters per year 

(approximately 1.5 billion gallons) and is projected to more than double to 1,200 billion 

liters (approximately 3 billion gallons) annually by 2030 under the IEA’s Base-Case 

scenario (IEA, 2025). Although datacenters use variable amounts of water depending on 

the specifications of their cooling systems, a substantial amount of water is embedded in 

electricity generation.  

While direct cooling uses significant amounts of water, electricity generation is the larger 

share of consumption. Figure 2 (Shehabi et al., 2024) illustrates the forecasted increase in 

direct water use associated with onsite cooling by facility. However, indirect water usage 

remains the larger portion of usage, at 800 billion gallons yearly (Shehabi et al., 2024). 

Roughly three-fourths of U.S. data centers’ operational water footprint in 2018 derived 

from these indirect dependencies (IEA, 2025), while globally, about two-thirds of total 

consumption in 2023 was tied to primary energy supply. 
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Figure 2: Direct Water Usage of Data Centers in the U.S. (Source: Shehabi et al., 2024). 

Fossil-fuel-based and hydropower generation are significantly more water-intensive than 

solar or wind, requiring up to 100 times more water (IEA, 2025). As data center energy 

demand increases, understanding the share of the load met by renewable energy will be 

essential to quantify corresponding water stress. 

Direct water use, by contrast, depends largely on cooling technologies. Evaporative and 

water-cooled condenser systems consume water to reduce air temperature, while 

emerging liquid and immersion cooling methods offer potential reductions in direct water 

use (Ristic, 2015). However, direct water withdrawals are more geographically sensitive 

because they occur onsite, often within moderately to highly water-stressed sub-basins. In 

2018, one-fifth of data-center servers’ direct water footprint came from such stressed 

regions (Siddik et al., 2021). Additionally, supply chain issues, particularly microchip 

manufacturing, is an increasingly important component of the sector’s water intensity. 
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Nearly 90% of water consumption during chip fabrication is used to produce ultra-pure 

water for microelectronics (IEA, 2025). As AI accelerates demand for high-performance 

chips, water use from semiconductor manufacturing is projected to increase by 50% from 

2023 to 2030, reaching 70 billion liters annually, with half of this demand concentrated in 

Asia (IEA, 2025). 

1.3 Power Redundancy and Sustainability Strategies 

Data-center operators rely on redundant power systems to ensure uninterrupted 

operations during outages. These systems include diesel and gas generators, gas turbines, 

and battery backup arrays designed to provide immediate and sustained power (IEA, 

2025). Diesel generators offer reliable, temporary support in case of outages, but produce 

significant emissions, require onsite fuel storage, and generate noise pollution. Most 

states have limitations on the hours that these generators can run, but these limits are 

quite high, 500 hours per generator per year (Sierra Club, 2025). To enhance resilience, 

most hyperscale facilities request at least two independent grid connections, providing 

additional redundancy against system failure. 

Sustainability initiatives are also gaining traction among major corporations. Amazon has 

signed a 10-year Power Purchase Agreement (PPA) for 300 to 960 MW of nuclear energy 

from the Susquehanna plant to power a co-located data center and has launched the 

Sustainability Exchange, enabling suppliers to purchase vetted carbon-removal credits 

(IEA, 2025). Meta, Microsoft, and Apple have also expanded their renewable portfolios, 

with estimated total data center capacities of 9,780 MW, 6,970 MW, and 1,240 MW, 

respectively (IEA, 2025). 
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Nuclear power is increasingly recognized as a strategic low-carbon energy source 

essential for meeting the uninterrupted electricity demands of AI-intensive data centers 

(IEA, 2025). In the Base-Case projection, nuclear energy begins to play a larger role 

beyond 2030, especially in regions where its integration lowers overall CO₂ intensity 

(Guidi et al., 2024). Hyperscale operators are now among the leading corporate backers 

of Small Modular Reactors (SMRs), which can provide reliable, baseload, low-emissions 

power. Up to 25 GW of SMR capacity is planned for development, primarily in the 

United States (IEA, 2025). Microsoft has already signed a 20-year PPA with 

Constellation Energy to support the restart of the Three Mile Island nuclear plant (IEA, 

2025). Together, these initiatives highlight the sector’s transition toward integrated energy 

strategies. 

While the literature identifies tension between expansion and environmental limits, it 

doesn’t provide geographic or policy comparisons across states. This study bridges such 

gaps through spatial analysis and evaluating quantitative and qualitative sources of 

evidence.   The following section explains the data sources and analytical framework used 

to assess energy alignment, water stress, and regulatory differences across three distinct 

states.  

2.0 DATA AND METHODOLOGY 

2.1 Research Design and Data Collection 

The research design draws on spatial, quantitative, and qualitative sources of evidence. 

Quantitative data include electricity generation mix from the U.S. Energy Information 

Administration (EIA), reliability and transmission information from regional grid 
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operators (PJM for Virginia, ERCOT for Texas, and Georgia Power for Georgia). Other 

online sources include datacenter operator websites and databases such as datacentermap 

and datacenterdynamics for locations and maximum MW. Most data regarding solar 

farms was obtained from the Global Solar Power Tracker by the Global Energy Monitor 

(February 2025 release) as well as Cleanview solar database. Where possible, information 

was cross-referenced on multiple databases. Water availability and stress levels were 

assessed using the Water Risk Atlas GIS layer from the World Resources Institute (WRI).  

To compare the total energy consumption and renewable energy supply, I utilized the 

maximum MW the facilities were rated for. This comparison is fine for a general 

overview, but it assumes that both renewable facilities and data centers are operating at 

full capacity. However, demand from data centers is variable, and solar/wind only 

perform at an average of 20-30% capacity as they are limited by the availability of 

sunlight and wind, respectively.   

Policy information was collected from state statutes and economic development programs 

detailing data center incentives, as well as local government planning documents. The 

aim of the policy analysis is to evaluate if policies encourage renewable energy adoption, 

or unintentionally reinforce dependence on fossil fuels. Additionally, this policy evaluates 

how effectively governance structures address the duality of encouraging development in 

terms of environmental resilience. Policy gaps or opportunities could be identified by the 

comparison of different stages of data center market growth. These outcomes could shape 

where data centers are built, how they are powered, and whether their long-term 

development is compatible with regional environmental limits.  
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2.2 Analytical Framework 

The analysis proceeded in three stages, integrating spatial analysis, quantitative 

evaluation of the energy and water data, and qualitative policy review to evaluate the 

relationship between data center expansion and renewable energy integration. First, 

geographic information systems (GIS) were used to map the spatial relationship between 

data centers and renewable energy projects. These layers also include electric service 

providers and transmission line capacity. Overlay analysis enabled the identification of 

geographic advantages and constraints that may influence site selection. 

To evaluate the interaction between water-intensive cooling systems, I compared the WRI 

Aqueducts “Baseline Water Stress” map with the data center locations. Facilities were 

categorized as being in low(<20%), medium(20-40%), or high (>40%) level stress basins. 

This analysis revealed the number of data centers operating in drought-prone areas. 

To understand the policy frameworks, I put together a policy inventory. Each state’s 

policies were categorized into three buckets: renewable enablement, siting and 

infrastructure, and environmental governance. Policies such as Renewable Portfolio 

Standard (RPS) targets, permitting speed, local governance, transmission access, water 

usage limits, reporting requirements, and sustainability mandates were all considered. A 

general rubric (Table 4) was developed to summarize and assess each metropolitan area 

across six criteria: energy infrastructure and cost, water availability, market and 

connectivity, policy and incentives, land and hazards, and community and public 

perception. 
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Finally, the quantitative MW totals, GIS outputs and policy analysis were synthesized. 

The findings highlighted the distinctive strengths of each region as well as critical 

constraints. 

2.3 Limitations 

Several limitations must be acknowledged. Water usage by facility varies drastically by 

cooling method, and this varies from center to center (Shehabi et al., 2024). Additionally, 

the cooling method per facility is often not disclosed. Water usage data is not publicly 

available, so inferences have been made based on whether the data center is in a region of 

water scarcity. Most data regarding energy consumption has been pulled directly from the 

operator website; however, each operator provides different levels of detail. Most do 

provide maximum MW consumed, which is the primary evaluation metric this thesis is 

based on.  

The study relies exclusively on publicly available sources, ensuring transparency and 

reproducibility. By combining spatial analysis with policy review and rubric-based 

evaluation, the approach produces a transparent, multidimensional assessment of data 

center siting conditions that reflects both present realities and future sustainability 

concerns. 

This research is situated within a rapidly evolving policy environment. Clean energy 

targets and transition strategies are subject to political change, and recent actions by the 

US Department of Energy (DOE) underscore this fluidity. Many states are in favor of 

maintaining coal plants to meet the projected energy demand of data centers. This was 
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exemplified in recent federal announcements, such as a $500 billion investment in 

partnership with Oracle, OpenAI and Softbank. Additionally, in October 2025, the DOE 

announced a $700 million initiative to revitalize coal plants. According to U.S. Secretary 

of Energy Chris Wright, “Beautiful, clean coal will be essential to powering America’s 

reindustrialization and winning the AI race.” 

From an ethical standpoint, this presents a complex tension between economic 

revitalization and environmental sustainability commitments. Because such policies may 

influence energy availability, emissions, and public perception, they must be discussed 

transparently and critically. 

3.0 FINDINGS 

This section presents the spatial, quantitative, and policy findings from the comparative 

analysis of Virginia, Texas, and Georgia. The results are organized around the scale of 

operational and projected data center capacity, their proximity to existing renewable 

energy infrastructure, and underlying regions of water stress. These findings highlight the 

growing disparity between energy demand, renewable availability, and environmental 

constraints.  

The findings are presented sequentially, with trends in data center capacity and renewable 

energy supply, followed by spatial relationships and water stress exposure, ending with 

the state-level policy responses. Together, these findings illustrate the growing disconnect 

between rapid data infrastructure growth and the slower pace of renewable and regulatory 

adoption.  
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To quantify the scale of hyperscale development in each state, Figure 3 compares the 

current operational data center capacity with facilities under construction and projected 

demand growth, alongside planned and operational renewable energy capacity. This 

provides a baseline for evaluating whether renewable energy development is keeping 

pace.  

 

 

 

 

 

 

 

 

Figure 3 - Total MW of Data Centers and Renewable Energy Operational, In 

Construction, and Planned in Virginia, Texas, and Georgia. (Source: Cushman-Wakefield 

2025, Global Energy Monitor, 2023) 

Across the three states, data center capacity shows strong variation between operational, 

under-construction, and planned projects. Virginia currently hosts the largest operational 
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data center load (6,247 MW), followed by Texas (2,374 MW) and Georgia (912 MW). A 

similar pattern appears for projects under construction, with 2,610 MW in Virginia, 1,498 

MW in Texas, and 1,144 MW in Georgia. The most striking contrast emerges in planned 

capacity: Virginia’s planned buildout reaches 24,103 MW, nearly double that of Texas 

(13,258 MW) and over triple that of Georgia (7,067 MW).  

Texas stands out with by far the largest renewable energy portfolio, showing over 70,000 

MW of operational renewable capacity and an additional ~37,000 MW planned. This 

scale dwarfs that of both Virginia (9080 MW)  and Georgia (828 MW), which have 

comparatively modest renewable profiles. Virginia’s planned renewable capacity is set to 

double, but still will not be enough to account for unconstrained data center growth. 

3.1 Virginia: Renewable Energy + Data Centers 

To assess whether renewable energy is co-located with data center buildout, Figure 4 

maps Virginia’s data centers alongside solar, wind, and nuclear energy projects. Most data 

centers are clustered in Northern Virginia, while renewable projects are spread 

throughout the state, with the majority near coastal areas in southern Virginia. 
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Figure 4 - Data Centers and Renewable Energy: Virginia  
 

 Energy availability is only one dimension of siting feasibility. Figure 6 introduces a 

second constraint, water stress. Many data centers in Northern Virginia, where the 

majority of data centers in the state are clustered, operate in basins classified as 

medium-high to high stress water basins. This could indicate future vulnerability as 

demand increases. Figure 5 shows that 70% of the datacenters in Virginia are operating in 

water stressed basins.  
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 Figure 5: Current Water Stress in Virginia Map Layer (source: World Resource Institute, 

2023) 

3.2 Texas 

Texas operates a deregulated grid managed by ERCOT, where renewable energy is 

plentiful but transmission bottlenecks, grid instability, and water scarcity are increasingly 

pressing issues. The following section examines the relationship between renewable 

energy, water stress, and data centers in Texas.  

Figure 6 shows the major wind and solar dominance that make up Texas’s large 

renewable portfolio, primarily concentrated in Western and Central Texas. Major data 
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center hubs in Dallas, Houston, Austin-San Antonio have ample renewable energy 

facilities near them.  

 

 
Figure 6 - Data Centers and Renewable Energy: Texas 
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However, the abundant renewable capacity in Texas is challenged with the underlying 

water stress. Many of the fast growing data center clusters are in areas facing high and 

extremely high water stress, as shown in Figure 7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7 - Current Water Stress in Texas Map Layer (Source: World Resource Institute, 

2023) 
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3.3 Georgia 

Georgia represents an emerging data center market where expansion is motivated 

primarily by tax incentives, easily available land, and proximity to nuclear generation. 

However, renewable energy infrastructure is less developed, making Georgia a unique 

case for analysing how early-stage policy and infrastructure will impact future 

sustainability.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8 - Data Centers and Renewable Energy in Georgia 
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Most data centers are clustered around Metro Atlanta, with others located near the Vogtle 

nuclear plant. Unlike Texas and Virginia, renewable energy projects are fewer and more 

dispersed. 

Georgia’s energy supply is comparatively more reliant on natural gas and nuclear power, 

which utilize a lot of water for energy generation. Additionally, the spatial analysis with 

the water stress layer reveals that the central cluster around Atlanta is already 

experiencing medium-high water stress, as shown in Figure 9 below.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9. Current Water Stress in Georgia Map Layer (Source: World Resource Institute, 

2023).  
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Although most of the state remains in low to medium water stress categories, localized 

stress is evident around Atlanta. As data center development accelerates and municipal 

demand increases, these marginal stress levels could intensify without proactive 

management policies.  

The spatial and quantitative results show that each state faces a distinct combination of 

energy capacity, water constraints, and geographic advantages. However, whether these 

challenges are mitigated or intensified depends on the policy environment. The following 

section evaluates how Virginia, Texas, and Georgia differ in regulatory maturity, 

permitting practices, incentive structures, and environmental governance.  

3.4 Policy  

This section will explore the policies that Virginia, Texas, and Georgia have deployed to 

regulate energy and resource governance in response to data center demands. Each state 

is facing similar challenges: necessary infrastructure upgrades, dramatically increasing 

energy demand, and community concerns over water rights and noise disturbances. While 

resource availability is a good indicator of the strength of the corresponding data center 

market, state policy determines the ease and amount of those resources that can be 

utilized by operators. Comparing these frameworks reveals how policy gaps and reactive 

measures can permit unconstrained growth, with potential environmental consequences. 

However, all three states are facing significant growth and have the opportunity to 

implement proactive policy.  
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3.4.1 Summary  

The policy environments of Virginia, Texas, and Georgia reveal different approaches 

towards governing growth, energy procurement, and environmental governance. While 

each state has significant incentives to attract operators, approaches to utility regulation 

and environmental accountability diverge. These distinctions shape how effectively each 

state can balance rapid digital infrastructure expansion with clean energy goals. The 

following summary outlines the cores of each state’s policy framework, emphasizing the 

influence of regulatory design.  

 
•​ Virginia is the most policy-intensive among the three: the VCEA creates binding 

obligations for major utilities, with ambitious targets and integrated regulatory 

oversight. The ARB provisions also allow large industrial customers (like data 

centers) to negotiate or partially exempt themselves via contracts, which 

complicates how much burden they may impose on utility planning. 

•​ Texas relies heavily on market mechanisms for its renewable energy sector. The 

2025 SB6 law is significant since it pushes more cost responsibility onto data 

centers, forces disclosures, and allows grid shutdown during power emergencies. 

However, no corresponding environmental protections have been proposed.  

•​ Georgia is currently a more permissive, incentive-driven environment. It lacks a 

state-wide RPS, so renewable growth is not legally required. However, certain 

counties like Atlanta do have clean energy goals. Recent changes require 

large-load customers to internalize grid costs and lengthen contract terms to 
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reduce risk for utilities and ratepayers. The tax exemption for data center 

equipment remains a strong driver for investment but has begun to be framed with 

guardrails. 

 
3.4.2 Virginia  

Virginia offers the most comprehensive regulatory framework of the three states being 

compared. The development of data centers intersects directly with strong clean energy 

mandates. These policies provide a useful baseline for understanding how state 

governance can actively shape the responsibilities of hyperscale datacenters.  

To better understand how Virginia balances aggressive renewable mandates with data 

center expansion, Table 1 summarizes the key state level policies. This provides the 

foundation for analyzing how policy shapes both opportunity and constraint for data 

center development.  

 

Table 1 - Virginia Policy Summary  
Policy Categorization Corresponding Policy 

Renewable Enablement VCEA, HB 1526, SB 851, Proposed HB 116 

Siting and Infrastructure Locality level reviews 

Environmental Governance DEQ permitting on backup generations, air 
permits/emissions standards, HB 338 

 

Virginia represents the most mature data center market in the United States, distinguished 

by both its long-standing infrastructure and a comprehensive clean energy mandate. 

Co-location space in Virginia is considered premium in the current market, because of the 

comprehensive fiber network. Hyper-scale facilities develop where there is access to 
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230kV transmission lines, and flat open space. The Virginia Clean Economy Act (VCEA, 

2020) established binding requirements for Dominion Energy and Appalachian Power to 

transition to 100% carbon-free electricity by 2045 and 2050, respectively. This legislation 

created an ambitious Renewable Portfolio Standards (RPS), backed by enforceable 

timelines and oversight by the State Corporation Commission (SCC). The SCC evaluates 

each utility’s Integrated Resource Plan (IRP) and RPS compliance filings to ensure 

consistency with statutory clean energy goals. Utilities are required to submit renewable 

procurement plans, establish renewable energy certificates (RECs), and report annual 

progress toward the VCEA milestones. 

As of 2025, 24% of Dominion Energy and 14% of Appalachian Energy come from clean 

sources, including solar, wind, waste-to-energy, and biomass (PJM-EIS, 2025).  2025 is a 

landmark year in Virginia energy. From 2021 to 2024, Dominion and Appalachian Power 

may use RECs from any renewable energy facility located in Virginia or located within 

the PJM region (a greater region encompassing many states on the East Coast). In 2025 

and thereafter, at least 75% of all RECs used by Dominion must be sourced from RPS 

Eligible resources located in Virginia (PJM-EIS, 2025). 

Despite these strong legislative foundations, Virginia’s policy landscape also includes 

flexibility mechanisms that complicate renewable alignment for large industrial 

consumers. The Accelerated Renewable Buyer (ARB) provision allows high-load 

customers—loads exceeding 25 MW—to procure renewables directly through power 

purchase agreements (PPAs) or renewable energy certificates (RECs). While this 

arrangement theoretically supports corporate decarbonization, it simultaneously permits 
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large load customers to buy solar privately, opting out of utility-managed RPS 

obligations. This contributes to a system where smaller customers shoulder a 

disproportionate share of the utility providers' renewable investment costs. RECs further 

complicate energy accounting because they can be used up to five years after the 

renewable energy was generated. Simultaneously, REC procurement by large load 

customers is a driver of renewable energy while presenting challenges for state clean 

energy goals.  

Incentive structures have played a large role in attracting hyperscale operators. Virginia 

offers extensive sales and use tax exemptions (Va. Code § 58.1-609.3(18)) for data center 

equipment, software, and electricity contingent upon minimum capital investment (>150 

million) and job creation thresholds. In the FY 2023, this code allowed Virginia 

datacenters to save approximately 928 million dollars (JLARC, 2024). Capital investment 

in the same year was greater than 24 billion, with approximately 20% of that going 

towards construction costs, staying in the local economy (JLARC, 2024). Additional tax 

rates typically go to the counties in which the data center is located, and have provided 

significant funding for county projects. Loudoun county generates over 733 million in tax 

revenue from the datacenters in the county, allowing for lowering real estate taxes, 

developing affordable housing, and improving schools. 

 Local governments often complement state incentives with property tax abatements and 

fast-track permitting in designated technology corridors, such as Loudoun and Prince 

William Counties. However, this aggressive incentive environment has provoked growing 
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public scrutiny over land use, visual impact, and noise pollution associated with 

substation and generator installations.  

Environmentally, Virginia maintains a moderate governance framework. The Department 

of Environmental Quality (DEQ) administers Virginia Pollutant Discharge Elimination 

System (VPDES) permits for facilities using water-based cooling systems, though no 

mandatory water-use disclosure currently exists. Recent DEQ guidance (2024) 

recommends voluntary reporting of cooling-related water consumption to improve 

transparency in high-stress watersheds such as the Occoquan Basin. Additionally, 8,910 

diesel generators have been approved for Virginia data centers. According to a 2025 

Sierra Club report, most of these approved generators are highly polluting Tier 2 models. 

A private report was commissioned in December 2024 to provide insights and 

recommendations to the Virginia Code to better regulate the expansion of data centers. 

Common themes were requiring water use disclosure, and conforming to environmental 

standards in order to receive the generous tax exemption. Additional suggestions include 

requiring operators to commit to a longer term contract, so that operators are not left 

paying for infrastructure improvements to serve large load customers which no longer 

require services.  

3.4.3 Texas 

In contrast to Virginia’s regulatory structure, Texas has a market oriented approach, 

relying on deregulation and competitive pricing to steer development. This creates a 

unique policy environment where growth is encouraged, but accountability is less clearly 
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defined. Texas recently introduced policies that directly influence large load electricity 

consumers such as data centers. Table 2 summarizes the policies most relevant to 

renewable access, infrastructure responsibilities, and environmental oversight.  

 
Table 2 - Texas Policy Summary  

Policy Categorization Corresponding Policy 

Renewable Enablement HB 1223 

Siting and Infrastructure SB6 

Environmental Governance None 

 

Texas presents a striking contrast as the nation’s most market-oriented data center 

environment, where growth is guided less by regulation and more by competitive market 

signals. The state has no binding Renewable Portfolio Standard, its initial 1999 target of 

10,000 MW was met early in 2015. Yet Texas remains the country’s leading producer of 

wind power and a top-three producer of solar energy. This paradox reflects a system in 

which renewable deployment is driven by market economics under the Electric Reliability 

Council of Texas (ERCOT). 

The Public Utility Commission of Texas (PUCT) and ERCOT oversee interconnection, 

reliability, and resource adequacy for the state’s largely independent and deregulated grid, 

which serves about 90% of Texas load. For much of the past decade, data centers have 

benefited from inexpensive power, abundant land, and minimal oversight. However, a 

series of reliability crises and the accelerating influx of large, energy-intensive facilities 

prompted the Texas Legislature to introduce Senate Bill 6 (SB 6, 2025), a reform marking 
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the state’s first serious attempt to regulate large loads such as data centers and 

crypto-mining operations. 

SB 6 requires all facilities exceeding 75 MW to register as Large Load Entities (LLEs) 

with ERCOT and the PUCT, disclose backup generation capacity, and contribute 

proportionally to grid upgrade and interconnection costs. The law also authorizes ERCOT 

to curtail or disconnect these loads during emergency events to protect system reliability. 

Additionally, SB 6 mandates that utilities and LLEs share the cost of transmission 

expansions, preventing cost-shifting to residential customers. This reform aligns with the 

state’s broader Powering Texas Forward Act (2023), which created a $10 billion Texas 

Energy Fund (TEF) for grid modernization, dispatchable generation, and transmission 

upgrades. 

Tax policy remains a key competitive lever. The Texas Data Center Sales and Use Tax 

Exemption (§ 151.3595, 2013) exempts purchases of electricity, equipment, and software 

for qualified facilities meeting investment and employment thresholds. Local jurisdictions 

frequently enhance these benefits through tax abatements, land-use concessions, and 

infrastructure partnerships, sustaining Texas’s attractiveness to hyperscale developers. Yet 

environmental governance remains minimal: water-use permits are handled locally or by 

the Texas Commission on Environmental Quality (TCEQ), with no statewide disclosure 

requirements or sustainability benchmarks. 

Additionally, environmental and energy strains are projected to increase drastically. 

Recent predictions from ERCOT are placing datacenter capacity at over 77,000 MW by 
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2030 (ERCOT, 2025). This is almost a triple increase from the 2024 projection of 24,900 

MW. 

Overall, Texas’s policy framework combines market dynamics with emerging 

accountability mechanisms. While its deregulated structure and resource abundance offer 

major competitive advantages, the absence of a cohesive renewable policy and the 

intensifying strain on water and transmission infrastructure pose long-term sustainability 

challenges. 

3.4.4 Georgia 

Georgia represents an early stage, incentive-focused framework, without being clean 

energy driven like Virginia, or market driven like Texas. Local utilities exert more 

influence than statewide policy. However, protections are being proposed to protect the 

longevity and direction of capital investments.  

Georgia’s policy framework is listed in Table 3, outlining the primary energy, siting, and 

governance policies that influence data center siting and investment.  

 

Table 3 - Georgia Policy Summary  
Policy Bucket Corresponding Policy  

Renewable Enablement  Atlanta 100% Clean Energy by 2035, tax 
incentives O.C.G.A. § 48-8-3(68.1) 

Siting and Infrastructure PCS rules for >100 MW Operators 

Environmental Governance None 
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Georgia illustrates the beginning stages of data center expansion, illustrated by the 

generous incentives offered. The state lacks a formal Renewable Portfolio Standard or 

clean-energy requirement, and renewable adoption is largely steered by Georgia Power’s 

Integrated Resource Plan (IRP) rather than legislative directive. The 2025 IRP projects 

roughly 6,000-8,500 GW of new load by 2030, with data centers constituting the primary 

driver (Georgia Public Service Commission, 2025). To accommodate this growth, 

Georgia Power has proposed a series of methane gas-burning power unit additions and 

delayed coal retirements.  

The Georgia Public Service Commission (PSC) regulates generation and transmission 

projects, approving IRPs and large-load contracts. In January 2025, the PSC enacted a 

new Large Load Customer Rule, requiring customers exceeding 100 MW to bear the full 

cost of grid interconnection, transmission, and distribution infrastructure. These 

customers must also enter long-term power contracts (10–15 years), reviewed by the PSC 

to prevent cost shifting to residential ratepayers (Georgia Public Service Commission, 

2025). This represents a significant proactive step toward accountability, aligning Georgia 

more closely with Texas’s emerging approach under SB 6. 

At the same time, Georgia remains one of the nation’s most incentive-heavy environments 

for technology infrastructure. The High-Technology Data Center Sales and Use Tax 

Exemption (O.C.G.A. § 48-8-3(68.1)), extended through 2033 by House Bill 1291 

(2022), provides full exemptions on electricity and equipment purchases for qualifying 

facilities meeting tiered capital investment thresholds, from $250 million in rural counties 

to $1 billion in urban ones(Georgia Department of Revenue, 2025). 
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Environmental and water-use oversight, however, remains limited. The Georgia 

Environmental Protection Division (EPD) issues water withdrawal and stormwater 

permits but does not require data-center-specific cooling water reporting. The PSC’s 

recent rules focus primarily on financial fairness rather than environmental sustainability. 

As a result, the state’s policy framework encourages rapid infrastructure expansion but 

lacks a unified strategy linking energy sourcing, water resilience, and carbon mitigation. 

From a social standpoint, Georgia has experienced less organized community opposition 

compared with Virginia, owing to lower population density near major projects and 

significant economic incentives for local governments. Yet emerging concerns about grid 

reliability and ratepayer impacts are prompting calls for more transparent governance. 

Georgia’s policy environment thus exemplifies an incentive-first, regulation-later model 

characteristic of new data center markets, with some proactive measures to ensure the 

longevity of the market.   

To synthesize policy, infrastructure, and environmental conditions across all three states, 

Table 4 provides a comparative rubric of key criteria including energy infrastructure, 

water availability, policy strength, and community response. 

Table 4 - Summary of Characteristics 

40 

Criteria Virginia Texas Georgia 

Energy 
Infrastructure & 
Cost - Overall 

Good Good Good 

Grid Capacity and Excellent Good Fair 
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Reliability 

Renewable Energy 
Access 

Good Excellent Poor 

Electricity Prices & 
Forecasts 

Fair Fair Poor 

Water - Overall Good Poor Fair 

Availability of 
Water 

Good Fair Fair 

Water 
Stress/Drought 
Exposure 

Fair - some basins 
with increased 
stress 

Strong stress and 
drought indicators 

Good 

Land Availability Fair Good Good 

Policy and 
Regulatory 
Environment - 
Overall  

Good Good Good 

Incentives & Tax 
Policy 

Strong benefits for 
operators 

Strong benefits for 
operators 

Strong benefits for 
operators 

Environmental 
Regulations 

Poor Poor Poor 

Zoning Fast tracked Fast Tracked Fast Tracked 

Community - 
Overall 

Fair Fair Fair 

Public Perceptions 
and Pushback 

Strong pushback Water concerns, 
little pushback 

None 

Local Economic 
Benefits 

Tax benefits for 
counties with a 
heavy presence 

Construction 
related but after 
very little benefit 

Fair 



 

4.0 DISCUSSION 

This study sought to evaluate how hyperscale data centers align with renewable energy 

deployment, water availability, and state-level policy frameworks in Virginia, Texas, and 

Georgia. The results indicate a clear pattern of geographic and regulatory divergence: 

while data centers are increasingly marketed as clean and efficient digital infrastructure, 

their actual energy sourcing and environmental governance reveal systemic gaps between 

sustainability commitments and practice. 

While the findings illustrate where data centers are located, how fast they are growing, 

and how policy varies by state, they also expose gaps between digital expansion and 

environmental capacity. To understand the significance of these trends, the following 

discussion evaluates their implications for energy reliability, water scarcity, and long term 

climate planning.  

4.1 Renewable Energy Alignment and Load Mismatch 
 
Across all three states, renewable energy deployment lags behind the exponential energy 

demand generated by AI-driven data center expansion. Virginia’s regulated environment 

under the Virginia Clean Economy Act (VCEA) sets renewable targets, yet its 

implementation is undermined by market dominance, such as RECs and ARB 

exemptions. These instruments allow hyperscale operators to meet corporate 

sustainability targets through accounting rather than direct consumption of renewable 

power. Consequently, Dominion Energy’s renewable generation, 24% as of 2025, remains 

insufficient to offset the cumulative data center load within the PJM grid. 
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Texas, by contrast, has achieved the nation’s largest renewable energy capacity without 

binding renewable portfolio standards. Its deregulated ERCOT market allows for rapid 

development of wind and solar projects driven by economics. However, this flexibility 

comes at the cost of reliability and environmental oversight. The passage of Senate Bill 6 

(2025) represents a turning point, imposing registration and grid cost-sharing 

requirements for large-load entities. Yet, the absence of water-use disclosure or carbon 

reporting keeps Texas’s framework reactive rather than preventive. 

Georgia presents a dynamic where state-level incentives encourage expansion but lack 

environmental guardrails. The Public Service Commission’s new rules requiring 

large-load customers to bear interconnection costs demonstrate progress toward 

accountability, but renewable procurement remains largely voluntary. As a result, 

Georgia’s growing data center market risks locking in natural gas–based generation to 

meet rising demand.  

These contrasts illustrate that state-level clean energy governance alone cannot ensure 

sustainable digital infrastructure. Instead, the environmental footprints need to be directly 

addressed.  

4.2 Gaps with Projected Growth 
 
The renewable energy landscape across Virginia, Texas, and Georgia demonstrates 

regional contrasts in both operational and planned capacity. Texas overwhelmingly 

dominates renewable generation with more than 100,000 MW combined operational and 

planned capacity, greatly exceeding Virginia’s ~16,500 MW and Georgia’s ~5,600 MW. 
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This scale aligns with Texas’s deregulated energy system and open permitting 

environment, both of which have accelerated large-scale solar and wind deployment. In 

contrast, Virginia’s growth reflects more recent policy from the VCEA and corporate 

procurement programs tied to data center expansion, while Georgia’s smaller footprint 

reflects its reliance on natural gas and nuclear. 

Projected data center demand growth underscores the urgency of this imbalance: 

currently planned data centers are expected to rise by ~24 GW in Virginia, 15 GW in 

Texas, and 8 GW in Georgia by 2030. While these figures somewhat align geographically 

with regions of concentrated renewable buildout, the timing mismatch between rapid data 

center construction and slow renewable permitting threatens to create significant 

short-term gaps in clean energy availability. Typical permitting and interconnection 

processes for renewable projects can span two to five years, whereas data centers are 

often completed in less than two. This discrepancy highlights a policy and infrastructure 

bottleneck that could increase reliance on natural gas generation or imported power. 

When comparing the breakdown of data center capacity by project stage, the disparities 

become even more pronounced. Virginia currently has 6,200 MW operational, 2,610 MW 

under construction, and a staggering 24,103 MW planned; triple its entire renewable 

energy portfolio. Texas, by comparison, shows 2,374 MW operational, 1500 MW under 

construction, and 13,258 MW planned, with renewable energy keeping pace and 

anticipated to exceed data center demand. Georgia reports 912 MW operational, 1144 

MW under construction, and 7,067 MW planned, with a significant lag in renewable 

energy generated (Cushman-Wakefield, 2025). These numbers illustrate that planned data 

44 



 

center demand vastly outpaces renewable generation growth in Virginia and Georgia, 

where the digital infrastructure pipeline could exceed available renewable capacity by a 

factor of three to four. This imbalance suggests a widening gap between clean energy 

supply and hyperscale energy demand.  

 

Power providers for each region have provided estimated load reports. ERCOT for Texas 

is anticipating total load of data center usage to grow to 77 GW by 2030 (ERCOT, 2025). 

Georgia Power has reached agreements to anticipate and prepare for 19 GW of total load 

from data centers by 2030 (Georgia Power, 2025). Virginia is aligned with its planned 

projects, anticipating 30 GW of load growth by 2030 (JLARC, 2025).  

 

Several limitations constrain the completeness of the dataset. First, the current renewable 

energy estimates exclude solar installations under 1 MW. In states with more residential 

and small-scale solar adoption, such as Georgia and Virginia, this omission 

underrepresents the contribution of small-scale rooftop and community systems.  

Moreover, even the reported solar capacities in MW should not be interpreted as 

equivalent to continuous output: solar facilities rarely operate at full capacity, typically 

averaging 20–30% capacity depending on sunlight or wind availability. Adjusting for 

these performance factors substantially reduces the effective generation potential, 

emphasizing that headline MW capacity figures can overstate real energy availability 

from renewable sources. Data center usage varies depending on the application, AI 
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training is near constant and cloud storage operates similarly, with a 20-40% utilization of 

total MW.  

 
4.3 Water Resource Trade-offs and Cooling Vulnerability 
 
Spatial analysis revealed that many hyperscale facilities, particularly in central Texas, are 

situated within moderate to high water-stress basins. While renewable energy projects 

often co-locate in these same regions due to favorable land and grid conditions, water 

availability introduces a conflicting constraint. 

The lack of standardized water-use disclosure across all three states masks the true scale 

of this issue. Existing data suggest that evaporative cooling systems, still prevalent in 

most facilities, withdraw millions of gallons of freshwater annually. Although some 

facilities use reclaimed or greywater, the cumulative impact on local water availability 

remains poorly quantified. Virginia’s Department of Environmental Quality (DEQ) 

recommends, but does not require, reporting of cooling water withdrawals, leaving much 

of the sector’s water footprint invisible to regulators and communities. 

This opacity has broader implications for climate adaptation. As droughts intensify and 

municipal water supplies face competing residential and agricultural demands, the 

intersection between data center siting and water stress will become a central planning 

issue. Without formal disclosure and cumulative impact assessment, states risk permitting 

large-scale industrial users to be prioritized over residents.  

4.4 Reactive Policy Frameworks and Governance Maturity 
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The comparative policy analysis highlights distinct governance models with varying 

levels of maturity and coherence. Virginia’s framework is mandate-based and 

comprehensive but increasingly conflicted as economic gain and resident pushback 

progresses. Texas’s framework is market-based and efficient in promoting renewable 

energy investment, but it is deficient in sustainability regulation. Georgia’s approach is 

incentive-driven and permissive, fostering rapid growth without environmental 

integration. 

Despite their differences, all three states share a common structural issue: the 

externalization of environmental costs from hyperscale operations. Even in Virginia, 

where environmental oversight is strongest, policies prioritize investment attraction over 

ecological balance. None of the states has established enforceable disclosure standards 

for water use, cooling technologies, or lifecycle emissions. This allows data centers to 

selectively report sustainability metrics, reinforcing a gap between actual sustainability 

and the operational reality. 

4.5 Broader Implications for  Urban Planning 
 
The findings of this study carry broader implications for environmental governance and 

regional planning. From a planning perspective, data centers now represent a new 

category of critical infrastructure, intersecting energy policy, land use, and water 

management. Regional planners and utility commissions must coordinate zoning, 

transmission upgrades, and water allocation through integrated frameworks. Tools like the 

GIS-based rubric developed in this study could support this process by quantifying 
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trade-offs and identifying zones where renewable availability and water resilience 

overlap. 

Planning for data centers would best serve the community if they blend community 

benefits and public accountability. The current state of tax incentives does bolster local 

economies, with job creation, capital investment, and tax revenue, but they rarely require 

environmental performance metrics or reinvestment into local infrastructure. Planners and 

policy makers could mandate conditional incentives tied to performance metrics, as 

recently suggested in Virginia, such as renewable energy on-site and publishing water 

usage and recycling rates.  

 
5.0 CONCLUSION 

This thesis demonstrates that the energy burden of hyperscale data centers is increasing 

faster than renewable energy capacity can expand to meet it. Through the comparative 

analysis of Virginia, Texas, and Georgia, the research highlights that despite differences in 

policy design and regulatory maturity, all three states exhibit structural misalignments 

between datacenter growth, infrastructure capabilities and environmental governance. 

The water dimension adds a critical constraint. Without standardized disclosure and 

conservation policies, data centers may exacerbate existing water stress, particularly in 

drought-prone basins. Future regulatory efforts should therefore integrate cooling 

technology reporting, water recycling incentives, and hydrological impact assessments 

into the permitting process.  
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At the national scale, policymakers should consider establishing baseline requirements for 

energy transparency, REC accountability, and environmental reporting for large-load 

consumers. Such coordination would increase accountability and support the equitable 

distribution of energy transition costs. As AI becomes embedded in everyday systems, 

understanding and governing its material footprint will be essential to aligning 

technological progress with climate resilience. These enforceable standards for water use, 

energy sourcing and emissions reporting would increase transparency and call for 

redistributing the environmental burden more equitably.  

Looking ahead, climate change will further test the strain between scaling large data 

center operations and the limits of natural resources. Rising temperatures will increase 

cooling demands, while more frequent droughts and heatwaves will strain both electricity 

and water systems. This reinforces the need for proactive measures which account for 

current resource capacity and forecasts of water stress and grid reliability.  

In the long term, data governance will need to evolve alongside physical infrastructure. 

Right now, datacenters are highly privatized, but as AI integrations into critical sectors 

grows, this shifts towards more of a public interest infrastructure. The future of our lives 

is increasingly online, so populations are entitled to transparency as to where their data 

lives and goes. Embedding principles of transparency, efficiency and sustainability into 

policy today will determine if this digital transition will accelerate climate vulnerability.  

Ultimately, this thesis argues that governing data centers with sustainability in mind, 

enforceable standards, and using tools which clearly show environmental constraints like 
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GIS imaging could bolster communities through tax revenue and local job boosts and 

continue US dominance in datacenters, without derailing previous climate commitments.  

Without such interventions, states risk locking in fossil fuel dependency and deepening 

water insecurity under the pressure of data center demand.  

 

50 



 

REFERENCES 
 
Chen, N., Huang, J., Hu, Y., & Li, Y. (2025). The role of artificial intelligence in reducing 
carbon emissions: Evidence from Chinese manufacturing firms. Applied Economics, 
0(0), 1–18. https://doi.org/10.1080/00036846.2025.2471584  
 
Chen, X. (2023). Efficient techniques for minimizing energy usage in AI model training. 
Journal of Big Data and Smart Systems, 4(1). 
https://universe-publisher.com/index.php/jbds/article/view/38  
 
Chi, K. H.-K., & McCracken, M. (2024). Water usage in cooling systems for electricity 
production: An event study of retrofitted coal-fired power plants in the United States. 
Environmental Research Letters, 19(10), 104018. 
https://doi.org/10.1088/1748-9326/ad6fb8  
 
Cushman & Wakefield. (2025). Americas data center update. 
https://digital.cushmanwakefield.com/Americas-Data-Center-H1-2025-Update/2/  
 
de Vries, A. (2023). The growing energy footprint of artificial intelligence. Joule, 7(10), 
2191–2194. https://doi.org/10.1016/j.joule.2023.09.004  
 
Electric Reliability Council of Texas (ERCOT). (2025, April 7). Item 8.1: Long-term load 
forecast update 2025–2031 and methodology changes [PowerPoint slides]. 
https://www.ercot.com/files/docs/2025/04/07/8.1-Long-Term-Load-Forecast-Update-202
5-2031-and-Methodology-Changes.pdf  
 
Georgia Power. (2025). Integrated resource plan 2025–2030. Georgia Public Service 
Commission.https://www.georgiapower.com/content/dam/georgia-power/pdfs/company-p
dfs/2025-Integrated-Resource-Plan.pdf  
 
Georgia Public Service Commission. (2025). Order adopting large load customer 
requirements.https://psc.ga.gov/site/assets/files/8617/media_advisory_data_centers_rule_
1-23-2025.pdf  
 
Guidi, G., Dominici, F., Gilmour, J., Butler, K., Bell, E., Delaney, S., & Bargagli-Stoffi, F. 
J. (2024). Environmental burden of United States data centers in the artificial intelligence 
era. arXiv. https://doi.org/10.48550/arXiv.2411.09786  
 
IEA. (2025). Energy and AI. International Energy Agency. 
https://www.iea.org/reports/energy-and-ai  
 
Jiruwala, A. (2024). The power paradox: Challenges and solutions to the energy 
efficiency of AI and cloud computing (SSRN Scholarly Paper No. 5064617). Social 
Science Research Network. https://doi.org/10.2139/ssrn.5064617  

51 

https://doi.org/10.1080/00036846.2025.2471584
https://universe-publisher.com/index.php/jbds/article/view/38
https://doi.org/10.1088/1748-9326/ad6fb8
https://digital.cushmanwakefield.com/Americas-Data-Center-H1-2025-Update/2/
https://doi.org/10.1016/j.joule.2023.09.004
https://www.ercot.com/files/docs/2025/04/07/8.1-Long-Term-Load-Forecast-Update-2025-2031-and-Methodology-Changes.pdf
https://www.ercot.com/files/docs/2025/04/07/8.1-Long-Term-Load-Forecast-Update-2025-2031-and-Methodology-Changes.pdf
https://www.georgiapower.com/content/dam/georgia-power/pdfs/company-pdfs/2025-Integrated-Resource-Plan.pdf
https://www.georgiapower.com/content/dam/georgia-power/pdfs/company-pdfs/2025-Integrated-Resource-Plan.pdf
https://psc.ga.gov/site/assets/files/8617/media_advisory_data_centers_rule_1-23-2025.pdf
https://psc.ga.gov/site/assets/files/8617/media_advisory_data_centers_rule_1-23-2025.pdf
https://doi.org/10.48550/arXiv.2411.09786
https://www.iea.org/reports/energy-and-ai
https://doi.org/10.2139/ssrn.5064617


 

 
Joint Legislative Audit & Review Commission. (2024, December 9). Data centers in 
Virginia: 2024 JLARC report (Report No. 598). 
https://jlarc.virginia.gov/pdfs/reports/Rpt598.pdf  
 
PJM Environmental Information Services (PJM-EIS). (2025). Renewable Energy 
Certificate (REC) market statistics and compliance guidelines. https://www.pjm-eis.com  
 
PJM Interconnection. (2025). 2025 load forecast report: Data center projections. 
https://www.pjm.com/-/media/DotCom/library/reports-notices/load-forecast/2025-load-re
port.pdf  
 
Ristic, B., Madani, K., & Makuch, Z. (2015). The water footprint of data centers. 
Sustainability, 7(8), 11260–11284. https://doi.org/10.3390/su70811260 
 
Shehabi, A.; Newkirk, A.; Smith, S.; Hubbard, A.; Lei, N.; Siddik, M., et al. (2024). 2024 
United States Data Center Energy Usage Report. Lawrence Berkeley National 
Laboratory. Report #: LBNL-2001637. http://dx.doi.org/10.71468/P1WC7Q Retrieved 
from https://escholarship.org/uc/item/32d6m0d1  
 
Sierra Club Virginia Chapter. (2024). Unconstrained demand: Data centers and the strain 
on Virginia’s energy and water resources. 
https://img.vasierra.club/UnconstrainedDemand_SinglePage.pdf  
 
Siddik, M. A. B., Shehabi, A., & Marston, L. (2021). The environmental footprint of data 
centers in the United States. Environmental Research Letters, 16(6), 064017. 
https://doi.org/10.1088/1748-9326/abfba1  
 
Singh, A. (2025a). Comparative analysis of power consumption by different AI 
chatbots/tools (SSRN Scholarly Paper No. 5198209). Social Science Research Network. 
https://doi.org/10.2139/ssrn.5198209  
 
Singh, A. (2025b). Energy consumption and sustainability of AI-powered chatbots/tools 
(SSRN Scholarly Paper No. 5187050). Social Science Research Network. 
https://doi.org/10.2139/ssrn.5187050  
 
Tamburrini, G. (2022). The AI carbon footprint and responsibilities of AI scientists. 
Philosophies, 7(1), Article 1. https://doi.org/10.3390/philosophies7010004  
 
van Wynsberghe, A. (2021). Sustainable AI: AI for sustainability and the sustainability of 
AI. AI and Ethics, 1(3), 213–218. https://doi.org/10.1007/s43681-021-00043-6  
 
Virginia Department of Environmental Quality. (2024). Guidance on voluntary cooling 
water use reporting for data centers. https://www.deq.virginia.gov  
 

52 

https://jlarc.virginia.gov/pdfs/reports/Rpt598.pdf
https://www.pjm-eis.com
https://www.pjm.com/-/media/DotCom/library/reports-notices/load-forecast/2025-load-report.pdf
https://www.pjm.com/-/media/DotCom/library/reports-notices/load-forecast/2025-load-report.pdf
https://doi.org/10.3390/su70811260
https://escholarship.org/uc/item/32d6m0d1
https://img.vasierra.club/UnconstrainedDemand_SinglePage.pdf
https://doi.org/10.1088/1748-9326/abfba1
https://doi.org/10.2139/ssrn.5198209
https://doi.org/10.2139/ssrn.5187050
https://doi.org/10.3390/philosophies7010004
https://doi.org/10.1007/s43681-021-00043-6
https://www.deq.virginia.gov


 

World Resources Institute. (2023). Aqueduct water risk atlas. 
https://www.wri.org/applications/aqueduct/water-risk-atlas/#/?advanced=false&basemap
=hydro&indicator=w_awr_def_tot_cat&lat=-14.445396942837744&lng=-142.85354599
620152&mapMode=view&month=1&opacity=0.5&ponderation=DEF&predefined=false
&projection=absolute&scenario=optimistic&scope=baseline&timeScale=annual&year=b
aseline&zoom=2  
 
Zhang, M. (2024, June 21). Meta’s data center locations for Facebook and Instagram. 
Dgtl Infra. https://dgtlinfra.com/meta-data-center-locations-facebook  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

53 

https://www.wri.org/applications/aqueduct/water-risk-atlas/#/?advanced=false&basemap=hydro&indicator=w_awr_def_tot_cat&lat=-14.445396942837744&lng=-142.85354599620152&mapMode=view&month=1&opacity=0.5&ponderation=DEF&predefined=false&projection=absolute&scenario=optimistic&scope=baseline&timeScale=annual&year=baseline&zoom=2
https://www.wri.org/applications/aqueduct/water-risk-atlas/#/?advanced=false&basemap=hydro&indicator=w_awr_def_tot_cat&lat=-14.445396942837744&lng=-142.85354599620152&mapMode=view&month=1&opacity=0.5&ponderation=DEF&predefined=false&projection=absolute&scenario=optimistic&scope=baseline&timeScale=annual&year=baseline&zoom=2
https://www.wri.org/applications/aqueduct/water-risk-atlas/#/?advanced=false&basemap=hydro&indicator=w_awr_def_tot_cat&lat=-14.445396942837744&lng=-142.85354599620152&mapMode=view&month=1&opacity=0.5&ponderation=DEF&predefined=false&projection=absolute&scenario=optimistic&scope=baseline&timeScale=annual&year=baseline&zoom=2
https://www.wri.org/applications/aqueduct/water-risk-atlas/#/?advanced=false&basemap=hydro&indicator=w_awr_def_tot_cat&lat=-14.445396942837744&lng=-142.85354599620152&mapMode=view&month=1&opacity=0.5&ponderation=DEF&predefined=false&projection=absolute&scenario=optimistic&scope=baseline&timeScale=annual&year=baseline&zoom=2
https://www.wri.org/applications/aqueduct/water-risk-atlas/#/?advanced=false&basemap=hydro&indicator=w_awr_def_tot_cat&lat=-14.445396942837744&lng=-142.85354599620152&mapMode=view&month=1&opacity=0.5&ponderation=DEF&predefined=false&projection=absolute&scenario=optimistic&scope=baseline&timeScale=annual&year=baseline&zoom=2
https://dgtlinfra.com/meta-data-center-locations-facebook

	 
	LIST OF FIGURES​​​​​​​​​​ 
	 
	1.0 INTRODUCTION 
	1.1 The Current State and Projected Growth of the Data-Center Sector 
	1.2 Water Consumption and Resource Strain 
	1.3 Power Redundancy and Sustainability Strategies 

	2.0 DATA AND METHODOLOGY 
	2.1 Research Design and Data Collection 
	2.2 Analytical Framework 
	2.3 Limitations 

	3.0 FINDINGS 
	3.1 Virginia: Renewable Energy + Data Centers 
	3.2 Texas 

	3.4 Policy  
	This section will explore the policies that Virginia, Texas, and Georgia have deployed to regulate energy and resource governance in response to data center demands. Each state is facing similar challenges: necessary infrastructure upgrades, dramatically increasing energy demand, and community concerns over water rights and noise disturbances. While resource availability is a good indicator of the strength of the corresponding data center market, state policy determines the ease and amount of those resources that can be utilized by operators. Comparing these frameworks reveals how policy gaps and reactive measures can permit unconstrained growth, with potential environmental consequences. However, all three states are facing significant growth and have the opportunity to implement proactive policy.  
	3.4.1 Summary  

	3.4.2 Virginia  
	3.4.3 Texas 
	3.4.4 Georgia 


	4.0 DISCUSSION 
	4.1 Renewable Energy Alignment and Load Mismatch 
	4.2 Gaps with Projected Growth 
	4.3 Water Resource Trade-offs and Cooling Vulnerability 
	4.4 Reactive Policy Frameworks and Governance Maturity 
	4.5 Broader Implications for  Urban Planning 

	5.0 CONCLUSION 

