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Irrigation
Expansion

e Agriculture is expanding north
with crop genetics and warmer
temperatures.

e [rrigation increases with hotter
temps and longer dry spells.



* What is the distribution of usable

What

t. groundwater?
ques 10NS * Who is already using it and how much?
S hOU Id be * Where is scarcity a concern / where is there
as ked') extra capacity?
* What are the societal priorities for using
groundwater?

 What are alternatives to groundwater?




Recharge
Potential

An aquiferis like a
bankaccount.
Income Is
Important.



https://www.ncei.noaa.gov/acc
ess/monitoring/nadm/maps

https://www.epa.gov/climate-
indicators/climate-change-
indicators-drought
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Change in Number of
Hot Days

https://glisa.umich.edu/great-lakes-regional-climate-change-maps/



Water
Withdrawals

Is total volume
being tracking?

How are aquifers
responding to
pumping and
climate and
stress?
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Registration vs. Permitting

- Registration is notification only

- Permits may have construction specifications like:

Location (not within a building), separation
distance, setbacks from contamination sources

Well testing and construction report
No multi-aquifer wells
Sealing of unused wells

- Environmental monitoring wells and exploratory
borings may also require a permit

- Managed aquifer recharge (injection wells) may not be
permitted.

Authority resides with EPA and must be assumed
by the state.







What

* What is the distribution of usable

t. groundwater?

queS 10NS * 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 alternatives to groundwater?
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Legal Instruments — Priority of Use (Minn.)

(1) domestic water supplies and power
producers which have approved contingency
plans;

(2) uses of less than 10,000 gallons per day;

(3) agricultural irrigation and processing of
agricultural products consuming in excess of
10,000 gallons per day;

(4) power production without approved
contin lans:

5) other uses in excess of 10,000 gallo
r day; and

(6) nonessential uses of water.




Groundwater policy to support inclusive prosperity and
ecological health has these components:




Recommendations
from first report

* Elevate groundwater sustainability in
regional planning.

* Make groundwater goals specific,
measurable, actionable, realistic, and
time-delimited.

* Encourage inclusive groundwater
management at the aquifer-level.

» Establish the knowledge necessary to
define management boundaries within
aquifers across political boundaries.




What

* What is the distribution of usable

t. groundwater?

queS 10NS * 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?




Cooling with Groundwater

“Pump and Dump”

Take advantage of ~ 47 degree temperature
by running through facility

lllegal in some states
Pump, cycle a few times, treat
and discharge

More common

Number of cycles depends on chemistry
(scaling inside plant, meeting discharge
water quality standards)

Closed loop geothermal
systems




Circular Water
Solutions can provide
potential savings of 50-
70%

» closed-loop systems

» wastewater recycling

e rainwater harvesting

e groundwater recharge

Morseletto , P.,Mooren , C.E. &Munaretto , S. Circular Economy of Water: Definition, Strategies and
Challenges. Circ.Econ.Sust2,1463-1477 (2022).https://doi.org/10.1007/s43615-022-00165- x


https://www.grundfos.com/media/latest-news/whitepaper--water-circularity-can-reduce-water-stress-and-boost-
https://www.grundfos.com/media/latest-news/whitepaper--water-circularity-can-reduce-water-stress-and-boost-

Move Heat through Passive Cooling Strategies

- building design optimization
- hatural ventilation
- cool roofs

- high-volume low-speed
(HVLS) fans

- advanced cooling towers




Denmark sets a good example
for water circularity, in similar
geologic terrain and land use.

o State of Green newsletter

e Their consultants are available
globally

 Encourage visits



Summary of Freshwater’s
Data Center Conversations

Power and water are the biggest issues to site a facility and water supply is a risk to their operations

Most data centers have a ‘water neutral’ or a ‘water positive’ goal

Water needs to be high purity water, usually goes through reverse osmosis for recirculation

Water may need to be cooled and treated before discharged

They use either direct evaporative cooling (wet) or air cooling (dry) but cannot easily switch between them
* Wet: less $, quieter, more water

State legislation and tax incentives are working

* |twould be helpful to have statewide planning on water availability, power availability, and water r@.




Where Can a
State or
Province
Safely Add
Water

Demands
Equivalent to
a Medium

City?

e Caution: the urban fringe

* mix of private and municipal wells has the
potential for well interference

e far from surface water sources like the Great Lakes
or major rivers
e Caution: areas with only glacial sediment aquifers

e Caution: areas with seasonal water scarcity
* irrigated
e drought-prone



The Midwest can expect more data centers and
other large water users

Make scientifically robust groundwater data available in a timely,
relevant, and accessible way.

Engage with Tribal and First Nations and other jurisdictions
sharing groundwater.

Consult stakeholders to identify trade-offs and prioritize choices
across sectors and non-human and human users.

Use results to guide regional policy and planning.

Require circular water design.

Look for surface water or other cooling alternatives; some areas
are already experiencing groundwater scarcity.

7 "

https://en.wiktionary.org/wiki/divining_rod
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