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Learning Objectives

Put proposed water
use In the context of:

e Groundwater distribution
e Groundwater use
e Water scarcity/abundance

* Priorities for groundwater
use and existing
groundwater policy

» Alternatives to groundwater




1. Describe the system of
groundwater governance
surrounding the Great
Lakes.

2. Assess its adequacy to
support sustainable use,
mindful of existing and
future challenges.

Overview of:

* hydrogeologic knowledge
production

e current groundwater
institutions

e governance approaches

* challenges




Second Phase
of Work:

Aguifer

Conversations

¥ ceded territory




Data Center Water Use

1 megawatt data center can use up to the daily
water consumption of or
gallons for cooling

A medium-sized data center (15MW) consumes as
much water as
or

GPT-3, an Al model, is estimated to consume
. Multiply by

billions of users.

By 2027, global Al demand is expected to account
for 1.1 to 1.7 trillion gallons

https://www.weforum.org/stories/2024/11/circular-water-solutions-sustainable-data-centres/



https://www.un.org/waterforlifedecade/pdf/human_right_to_water_and_sanitation_media_brief.pdf
https://www.nature.com/articles/s41545-021-00101-w
https://www.wsj.com/articles/data-centers-1435168386
https://www.wsj.com/articles/data-centers-1435168386
https://www.wsj.com/articles/data-centers-1435168386
https://arxiv.org/pdf/2304.03271
https://arxiv.org/pdf/2304.03271
https://arxiv.org/pdf/2304.03271

» Agriculture

e Textiles
Othe I water- e Biofuels (ethanol, sustainable aviation fuel)
Intensive e Green Hydrogen
Industries * Beverages

* Biotechnology/pharmaceuticals

e Electric power

* Forest products

 High-tech (semi-conductor manufacturing)
 Metals

e Mining

https://www.epa.gov/sustainability/lean-water-toolkit-chapter-
2#:~:text=Industrial%20water%20users%20include%20facilities,petroleum%20refining%2C%20and%20transportation%20equipment.
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What Is groundwater?



Groundwater 101

o Groundwater began as precipitation (and glacial meltwater)

o Stored in pore spaces of sediment and rock
o Pore connections impact how available the water is
° Rare to have large open caverns

° Insulated from seasonal temperature change
o Water temp ~ average annual temperature

° May be connected to surface water features

o Lakes

o Perennial streams
o Wetlands

°  Springs

°  May be confined and disconnected from surface water
°  Not easily replenished by precipitation
°© May be under pressure (artesian)

°  Age of water can range from years to 10,000'’s of years




Wells

Typically regulated by a Health Department or
Department of Natural Resources

Permit may specify construction details

Licensed water well contractors typically
required

Drilling and pumping records are valuable
information

Maintenance and testing are a private well
owner’s responsibility.

A well can become a contamination point for
the aquifer so un-used wells may require
sealing



Shallower wells lose water



What

e What is the distribution of usable

t. groundwater?
ques I0NS * Who is already using it and how much?
S hOU Id be * Where is scarcity a concern / where is there
as kedf) extra capacity?
* What are the societal priorities for using
groundwater?

* What are alternatives to groundwater?




What

queSthnS * Who is already using it and how much?
S hOU Id be * Where is scarcity a concern / where is there
as kedf) extra capacity?
* What are the societal priorities for using
groundwater?

* What are alternatives to groundwater?




Bedrock Geology
Controls Distribution
of Water

* Red and orange units do
not host usable amounts of
groundwater

* Purple and blue layers may
host usable fluids (not
always water)



Glacial Sediment Covers Bedrock in Many Areas



Glacial Sediment Thickness Available Bedrock Aquifers



Glacial Sediment Covering Bedrock, NW Ohio




Large Glacial Sand and Gravel Deposit









Other Upper Midwest
Geological Surveys

Kansas is at the University of Kansas in Wichita

Nebraska is in the School of Natural Resources,
Conservation and Survey Division

North Dakota is with the Oil and Gas Division in the
Department of Mineral Resources and under the North
Dakota Industrial Commission

South Dakota is in the Department of Agriculture and Staffing levels

Natural Resources (lowa and Nebraska not reporting) Source American
Assoc. of State Geologists.
https://www.stategeologists.org/dashboard
lowa returned to the University of lowa in the College
of Engineering
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in Region 5 (in $1,000,000s)

Annual EPA grant funding to tribal governments

EPA Grant Funding for Tribal Nations

11 12 13 14 15 16 17 18 19 20 21
year

—— Indian Environmental General Assistance Program + Multipurpose grants from Office of the Administrator

===+ Program-specific funds (section 319, section 106, etc.)



Well Data—fundamental information.

o Aquifer Depth

o Static Water Level
o Pump Test Results
o Well Construction
o Water Chemistry

> Interpreted Geology




Airborne Electromagnetic Surveys

State of the art

Detects differences in resistivity
. Water
. Conducting mineral deposits

Helicopter makes it expensive

Requires adequate consultation, especially
with Sovereign Tribal and First Nations

Perfected in Denmark

Used by US Geological Survey and
Nebraska

o https://lwww.mdpi.com/2072-4292/12/10/1629




What

* What is the distribution of usable

- groundwater?
questions
S hOU Id be * Where is scarcity a concern / where is there
as kedf) extra capacity?
* What are the societal priorities for using
groundwater?

 What are alternatives to groundwater?




Well Distribution and Purpose Well Depth



https://lwww.safewater.org/fact-sheets-1/2017/1/23/groundwater



Groundwater

Uses




	Siting Data Centers with�Groundwater in Mind
	Learning Objectives��Put proposed water use in the context of :
	Describe the system of groundwater governance surrounding the Great Lakes. 
Assess its adequacy to support sustainable use, mindful of existing and future challenges.
	Second Phase of Work:��Aquifer Conversations� �
	Data Center Water Use
	Other water-intensive industries
	Slide Number 7
	Groundwater 101
	Wells
	Slide Number 10
	What questions should be asked? 
	What questions should be asked? 
	Bedrock Geology Controls Distribution of Water
	Glacial Sediment Covers Bedrock in Many Areas
	Slide Number 15
	Glacial Sediment Covering Bedrock, NW Ohio
	 Large Glacial Sand and Gravel Deposit
	Slide Number 18
	Slide Number 19
	Other Upper Midwest Geological Surveys
	Slide Number 21
	EPA Grant Funding for Tribal Nations
	Well Data—fundamental information. 
	Airborne Electromagnetic Surveys
	What questions should be asked? 
	Well Distribution and Purpose
	Slide Number 27
	Groundwater Uses
	Slide Number 29
	Sandy glacial soils are irrigated
	Irrigation Expansion
	What questions should be asked? 
	��Recharge Potential��An aquifer is like a bank account. Income is important.
	Slide Number 34
	Slide Number 35
	Precipitation Change
	Change in Number of Hot Days
	Water Withdrawals
	Slide Number 39
	Registration vs. Permitting
	Slide Number 41
	What questions should be asked? 
	Slide Number 43
	Slide Number 44
	State agencies with water authority
	Legal Instruments — Priority of Use (Minn.)
	Groundwater policy to support inclusive prosperity and ecological health has these components: 
	Recommendations from first report
	What questions should be asked? 
	Cooling with Groundwater
	Circular Water Solutions can provide potential savings of 50-70% 
	Move Heat through Passive Cooling Strategies 
	Denmark sets a good example for water circularity, in similar geologic terrain and land use.
	Summary of Freshwater’s Data Center Conversations 
	Where Can a State or Province Safely Add Water Demands Equivalent to a Medium City?
	The Midwest can expect more data centers and other large water users�
	Siting Data Centers with�Groundwater in Mind



