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The AI Genie is Already Out of the Bottle!

Adobe Stock image blended with AI Video



Why use AI?
Source: "Navigating the Jagged Technological Frontier: Field Experimental Evidence of the Effects of AI on Knowledge Worker P roductivity and Quality."

43%

https://www.hbs.edu/faculty/Pages/download.aspx?name=24-013.pdf
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Data Centers Defined



Hyperscale

• Extremely large facilities - usually a 
campus of multiple buildings

• Supporting global-scale cloud, AI, 
and data services

• Reference scale
• 100,000+ sq ft
• 100-1000+ acres
• 100+ Megawatts
• 10,000+ servers
• 10,000-5,000,000+ gallons per day

Note: Definitions are provided as a rule-of-thumb. Actual project specifications may vary based on design, location, 
technology, and operational goals.



Cloud Data 

• Large facilities
• National or regional cloud & 

enterprise services
• Reference scale

• 50,000-200,000 sq ft
• 10-40+ acres
• 10-99 Megawatts
• 1,000+ servers
• 1,000+ gallons per day

Note: Definitions are provided as a rule-of-thumb. Actual project specifications may vary based on design, location, 
technology, and operational goals.



Enterprise or Regional Centers

• Serving specific organizations, 
institutions, or agencies

• Reference scale
• 10,000-50,000 sq ft
• 5-15+ acres
• 1-10 Megawatts
• 100s - 1,000+ servers
• 100s - 1,000+ gallons per day

Note: Definitions are provided as a rule-of-thumb. Actual project specifications may vary based on design, location, 
technology, and operational goals.



Edge or Micro Data Centers
• Small, localized
• Designed for super low latency 

and real-time service
• Reference scale

• <10,000 sq ft
• <1 acre
• <1 Megawatt
• <100  server racks
• Little to no water needs

Note: Definitions are provided as a rule-of-thumb. Actual project specifications may vary based on design, location, 
technology, and operational goals.



Cryptocurrency  Mining Centers
• Usually small and localized
• Dedicated to blockchain transaction 

validation only
• Typically use high-density Application-

Specific Integrated Circuits (ASIC) or 
Graphics Processing Units (GPU) hardware

• Reference scale
• Modular, containerized, or warehouse-based
• <5 acres
• 10-100 Megawatts
• <100  Server racks
• Little to no water needs

Note: Definitions are provided as a rule-of-thumb. Actual project specifications may vary based on design, location, 
technology, and operational goals.



ISO/IEC 30134 series standards



Water & Cooling



Total Water Withdrawals by State
(In million gallons per day)

US Geological Services - Estimated Use of Water in the United States in 2015



Water Use Categories by State (West-East)

US Geological Services - Estimated Use of Water in the United States in 2015



How Water is Used in the US





Virginia Data Center Water Use

Source: Data Centers in Virginia 2024

https://jlarc.virginia.gov/pdfs/reports/Rpt598.pdf


Penn State Extension Water Team

Source: Data Centers and Water Use in Pennsylvania

https://extension.psu.edu/data-centers-and-water-use-in-pennsylvania


https://www.eesi.org/articles/view/data-centers-and-water-consumption
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https://www.nytimes.com/2026/01/27/technology/micros
oft-water-ai-data-centers.html





Energy





Graphic: Great River Energy



Interconnections Seam Study Electric Transmission Challenges 

Transmission not aligned with 
renewable potential 

Details:

• Wind and solar often in remote areas (e.g., 
Great Plains, Southwest)

• Aging grid infrastructure limits capacity

• High costs and regulatory hurdles 

Impact:

• Bottlenecks prevent renewable energy from 
reaching urban demand centers

https://www.nrel.gov/analysis/seams.html



North American Electric Reliability Corporation
Long-Term Reliability Assessment – January 2026



https://docs.nrel.gov/docs/gen/fy25/94502.jpg





https://www.wsj.com/business/energy-oil/be-prepared-to-keep-paying-more-for-electricity-31462755?







Query Type Low High Low High

Google Search 0.3 NA

AI Text Response 2.9 NA ~10x

AI Image Generation 15 NA ~50x

1-Second AI Video Generation

480p (basic) 10 NA ~33x

1080p (HD) 25 50 ~83x ~167x

4K (high-end) 100 200 ~333x ~667x

Electricity Consumption (Wh) Est Compared to Google Search

Estimated Energy Comparison 

Note: Estimates are based on the best available triangulated data at this time; however, consistently reliable sources are scarce, and estimates will change!

Let’s not overlook a discussion about the energy 
consumption range for video & image production 

without AI?



Community & Land Use



1. Power Requirements

2. Water Needs

3. Broadband Infrastructure

4. Land Availability 

5. Workforce by Project Phase

Community & Land Use Considerations



Jobs
• All Jobs Depend on Data Center Scale
• Construction

• 100s – 1,000s (total FTE equivalent)
• Note: may include direct, indirect, and induced jobs

• ~0.7–2.0 workers per MW (est. peak on-site)
• Location dependent
• Move from site to site
• Likely specialized Operational Jobs Rule-of-Thumb

•  Location-based jobs
• ~15-35 per 100 MW
• 0.15–0.35 full-time employees per MW

• Regional-based jobs
• ~15-35 per 100 MW



6. Zoning & Permitting

7. Policy, Taxes, & Incentives 

8. Environment and Climate

9. Other Considerations, Evolving 
Challenges, and Opportunities?

Community & Land Use 
Considerations
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Thank You!



This presentation is available in 
alternative media upon request

Where trade names or vendors 
appear, no discrimination is 

intended, and no endorsement by 
Penn State Extension is implied.



The University is committed to equal access to programs, facilities, admission, and employment 

for all persons. It is the policy of the University to maintain an environment free of harassment and 

free of discrimination against any person because of age, race, color, ancestry, national origin, 

religion, creed, service in the uniformed services (as defined in state and federal law), veteran 

status, sex, sexual orientation, marital or family status, pregnancy, pregnancy-related conditions, 

physical or mental disability, gender, perceived gender, gender identity, genetic information, or 

political ideas. Discriminatory conduct and harassment, as well as sexual misconduct and 

relationship violence, violates the dignity of individuals, impedes the realization of the University’s 

educational mission, and will not be tolerated. Direct all inquiries regarding the nondiscrimination 

policy to the Affirmative Action Office, The Pennsylvania State University, 328 Boucke Building, 

University Park, PA 16802-5901, Email: aao@psu.edu, Tel 814-863-0471.
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