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Concern #1: Extreme weather affects our campus
energy supply

Concern #2: Extreme weather affects our campus
infrastructure.

Concern #3: Extreme weather affects our campus
landscape.

Concern #4: Extreme weather is a by-product of a
global warming



Concern #1: Extreme weather affects our campus
energy supply

Minnesota does not produce its own fossil fuel.
We are dependent on other places to give us energy.

Hotter/wetter summers require us to use more
energy to do cooling.

When it is really cold, our natural gas supply can be
curtailed, we need to use large amounts of expensive
(and dirtier) fuel oil.

Colder winters require more energy to heat the
campus.
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Concern #2: Extreme weather affects our campus
infrastructure

The wind storms in the past year have added
expenses to our campus operations. We have had
to do more tree removal.

Hail storms in the past two years have damaged
buildings.

Extreme rain events have damaged campus
infrastructure.



hail damage






Concern #3: Extreme weather affects our campus landscape.

Long periods of drought affect our trees on campus, our
campus yards, and our campus food gardens.

Increased rain volumes mean we send more water, more
quickly, to the Pomme de Terre river, instead of having more
frequent lower volume rains which can be used more easily by
plants and trees.
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Home > Nature > Climate > HydroClim Minnesota >

HydroClim Minnesota for Early June 2014

A monthly electronic newsletter summarizing Minnesota's climate conditions and the resulting impact on
water resources. Distributed on the first Thursday of the month.

State Climatology Office - DNR Division of Ecological and Water Resources, 5t. Paul
distributed: June 5, 2014

What happened in May 2014:

s May precipitation totals across Minnesota ranged from less than three inches in southeastern counties,
to well over five inches in many east central, central, and north central Minnesota locales. In the wetter
areas, monthly rainfall totals topped the historical average by two or more inches.

[see: May 2014 Precipitation Map | May 2014 Precipitation Departure Map | May 2014 Climate Summary
Table]

The month of May ended as a heavy rain event dropped three-day rainfall totals of three or more inches
on many Minnesota communities between May 31 and June 2.

[see: Heavy Rains of May 21-June 2]

Average monthly temperatures for May in Minnesota were near historical averages in most locations.
Cool temperatures during the first half of the month were offset by warm temperatures late in the
month. Extremes for May ranged from a high of 93 degrees F at Georgetown (Clay County) on the
29th, to alow of 20 degrees F at Brimson (St. Louis County) on the 17th.

[see: May 2014 Climate Summary Table]

Where we stand now:.

» Predpitation totals since April 1 are far above historical averages. For large portions of Minnesota,
season-to-date precipitation totals rank above the 90th percentile when compared with the historical
database during the April-plus-May time period. It was Minnesota's third consecutive meteorological
spring (March - May) of exceptionally high precipitation totals. In the Twin Cities, 2014 continued a
rather remarkable streak of wet starts to the calendar year. The January 1-through-June 1 predpitation
total (16.84 inches) in the Twin Cities was the second highest of the 144-year record. 2012 and 2013
also ranked among the five wettest all-time for that five-month period.

[see: Season-to-date predpitation maps]

http://www.dnr.state.mn.us/hydroclim/hc1406.html
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Concern #4: Extreme weather is a by-product of a global warming.

Burning carbon is leading to more extreme weather. We don't just
want to adapt to it (which we will need to do). We also want to try to
avoid making it even worse.

Mouna Loa Observotory




How is UMM to these concerns?
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Minnesota's Wind Resource by
Wind Speed at 100 Meters
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First

Large-scale wind turbine at a
public US university




of Morris’s electricity
comes from wind




10.5
million
kWhrs

per year




10,500,000 v prosuces peryear

8’ 500’ OOO MkWh used by campus per year

2’ OOO’ 000 MkWh of “extra” energy produced by wind



e N Some estimations:
1,500 households in
Morris

1,500 X 800
- kWhr/month =

e 12 months/year X
~ .~ 1.2MkWhr/mo=






Corn for Grain, Harvested Acres: 2002

O2-M7e
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68,230,523




70 percent

of Morris’s heating and cooling needs
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corn cobs




Natural Gas:
Avg price: 5.704 dollars/MMcuft (40 % hedged)
S/MMBTU 5.70 dollars

Corn Cobs:
Avg price: 87.87/dry ton ( Three year contract)
S/MMBTU 5.78 dollars

Wood Chips:
Avg price: 101.08/ton
S/MMBTU 6.35 dollars

*%2011/2012




By David Joles, Star Tribune



U.S. Photovoltaic Solar Resource

NATIONAL RENEWABLE ENERGY LABORATORY
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STUDENT

ENERGY IS RENEWABLE
AND SUSTAINABLE
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rossiee OPPORTUNITIES

H#1: Become a renewable energy
destination

#2: Use extreme precipitation events to
our advantage

#3: Model construction practices that use
less energy and can deal with hail/water
events.



