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ForEwOrd
Starting in 1995, the Minnesota Pollution Control
Agency (MPCA) has had a statutory requirement
(Minnesota Statute 115D.15 and 116.925) to report
every two years to the Minnesota Legislature on
the status of toxic air contaminants and to analyze
the MPCA’s strategies to reduce the emissions
of air pollutants. The MPCA uses this report as
an opportunity to present the most pressing air
quality issues facing Minnesota and to explore the
opportunities available for emission reductions.
Because the MPCA’s authority extends only to the
outdoor environment, indoor pollutants are not
addressed.
The 2005 air quality legislative report, Air Quality
in Minnesota: Progress and Priorities discussed all
of the MPCA programs and detailed the strategies
of each. It can be found on the MPCA Web site at:
www.pca.state.mn.us/publications/reports/lrairqualityreport-2005.html. This 2007 air quality
report is more focused on pollutants and climate
change issues relating to energy production and use,
with an update of the 2005 emission data.
MPCA’s air program has largely focused on
controlling emissions of traditional air pollutants
from facilities. As a result, Minnesota has met federal
air standards and maintained relatively low levels
of toxic air pollutants. However, as our population,
economic activity and energy use have increased, so
have emissions of carbon dioxide. Carbon dioxide
is the main greenhouse gas whose build-up leads to
climate change. Through conservation, efficiency
and the use of cleaner, renewable energy sources,
not only can emissions of carbon dioxide be reduced,
but further reductions of pollutants such as fine
particles, sulfur dioxide, nitrogen oxides and toxic air
contaminants can be achieved.
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Why does Clean Air Matter?
Clean air means healthier people
Air pollution causes breathing problems, itchy
throats, burning eyes, and triggers asthma and
bronchitis attacks. It contributes to cancer, heart
attacks and other serious illnesses. Even healthy,
athletic adults can be harmed by breathing air
pollutants. Because of their small size and rapid
breathing, young children may be even more
susceptible. The elderly and people with heart
and lung conditions are also at increased risk of
harm from air pollution. Cleaner air translates
into lower health care costs, fewer doctor visits,
fewer hospitalizations, and fewer days absent
from school or work.

nationally the new fine particle standards will
yield 9 to 76 billion dollars a year in health
and visibility benefits by 2020.1
It is difficult to estimate the potential costs
of a warming climate on Minnesota, but
possible effects include increased damage
from floods and violent storms, shifts in
the location of forests and grasslands, loss
of species that cannot adapt quickly to new
climates and more poor air quality days.

Clean air means healthier ecosystems
Some air pollutants, such as mercury, settle out
of the air into Minnesota’s lakes and streams.
Once there, mercury can accumulate in fish.
Consumption advisories for mercury in most of
the state’s lakes limit the type and amount of fish
Minnesota anglers can safely eat.
Pollutants in Minnesota’s air also reduce
visibility, creating a haze that can affect scenic
views in pristine places such as the Boundary
Waters Canoe Area as well as in the state’s urban
areas. In addition, emissions of greenhouse gases
such as carbon dioxide contribute to climate
change which will cause serious changes to
Minnesota’s ecosystems.

Clean Air means a more secure future
Clean air yields benefits that add to the value of
a region’s economy. Crops damaged or weakened
by air pollution produce lower yields, and
forests weakened by air pollution succumb more
easily to pests and disease. Minnesota’s tourism
industry depends on fishable, swimmable waters;
limits on fish consumption due to mercury can
discourage tourists. Minnesota tourism may also
be affected by hazy vistas in scenic areas.
Cleaning up the air reduces future health
and ecological costs. The EPA estimates that

1

United States
Environmental Protection
Agency. 2006. Regulatory
Impact Analysis for the
Review of the Particulate
Matter National Ambient
Air Quality Standards.
EPA-HQ-OAR-20060834.
www.epa.gov/ttn/ecas/ria.
html
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How are we doing in
Minnesota?
Minnesota has changed in many ways since
1985. Our population has grown 23 percent;
we use 46 percent more energy and drive 73
percent more miles than we did in 1985.

citizens of Minnesota. In addition, standards
exist for only a small fraction of air pollutants
and the impact of breathing multiple pollutants
is not well understood.

Despite these sizeable increases in population,
energy use, vehicle miles traveled and gross
state product in Minnesota, emissions of
regulated pollutants have generally declined
since 1985. Controls on factory emissions,
improved pollution equipment on cars and
trucks and the removal of lead from gasoline
contributed to this decline.

With CO2 emissions increasing and the serious
long-term consequences of climate change,
the MPCA believes CO2 emission reductions
are needed. In addition, the MPCA seeks
reductions in emissions of other pollutants such
as fine particles, mercury and some air toxics
which can have a direct and immediate affect on
human health and ecosystems.

However, climate change poses a special
challenge. Carbon dioxide (CO2) is the
primary greenhouse
gas contributing
to climate change.
Comparison of Growth
Since CO2 has not
been considered an
Areas and Emissions in
air pollutant, most
Minnesota
pollution control
requirements for
transportation and
facility sources
do not reduce
CO2 emissions.
As a result, total
emissions of CO2
have increased by 53
percent since 1985.

Air Pollution and
Children: Unique Risk

Even among the
regulated pollutants,
concerns remain.
The standards may
not protect all the

Sources: Bureau of Economic
Analysis, U.S. Federal
Highway Administration,
MPCA Greenhouse Gas
Inventory Data, State
Demographers Office,
USEPA National Inventory
Database, Minnesota
Criteria Pollutant Emissions
Inventory



2007 Challenges and Opportunities

Air issues of primary
concern
Carbon Dioxide (CO2)
Climate change results from emissions
of greenhouse gases that build up in the
atmosphere. While it is difficult to determine
exactly how much human activity contributes
to climate change, scientists agree that the most
important greenhouse gas is CO2, which comes
mainly from the combustion of fossil fuels like
coal, oil, and gas. Other greenhouse gases, such
as methane, contribute an additional 25 percent
to climate change. Climate change has the
potential to have devastating consequences to
Minnesota’s economy and environment.
It will affect Minnesota by impacting natural
ecosystems, agriculture, forestry, outdoor
recreation, infrastructure like wastewater
treatment and flood control, and human
comfort. It is thought that in the long-run,
the ecosystems now found in Minnesota will
migrate northward into Canada, to be replaced
by ecosystems now found to our south. How fast
they migrate in response to a warming climate
will determine the future shape of the Minnesota
landscape.
To date, mean annual temperature
in Minnesota has increased about
one degree Fahrenheit over the
last 100 years. The temperature
change has been most
pronounced in the winter
and spring. On average, the
winter season is about four
degrees Fahrenheit warmer
than in the late 19th century.
Eighty percent of greenhouse
gases and nearly all CO2
emissions in Minnesota are the
result of energy production and

usage. Transportation and electricity generation
account for about one-third each of all CO2
produced in Minnesota. Industry accounts for
another eighth of emissions. Residential heating
accounts for less than one-tenth of all CO2
emissions.
Emissions of CO2 from fossil fuel combustion
in Minnesota increased by about 30 percent
between 1990 and 2004. Much of the increase
in CO2 emissions derives from increasing
dependence on coal as an energy source.
Emissions of CO2 from coal combustion
more than doubled between 1970 and 2004,
increasing about 24 million tons.
The main strategies for decreasing CO2
emissions in Minnesota involve switching away
from fossil fuels to renewable fuel choices for
electricity, heating and transportation; increasing
energy conservation; and lowering carbon
emissions through carbon offsets and trading.
Agriculture

3%

Commercial

Residential
Heating

6%

9%

Industrial

Transportation

13%

34%

Electric Utilities

35%

Emission
Sources
of Carbon
Dioxide
Nearly all CO2 emissions in
Minnesota are the result of
fossil fuel combustion for
transportation, electricity
generation and heating.
Source: MPCA Greenhouse
Gas Inventory, 2004
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These strategies are discussed in greater detail
in the Future Directions and Challenges
section of this report on page 14.

several days every year, levels are high enough
to potentially cause health effects in sensitive
individuals.

Pollutants with standards

NOx and SO2 emissions are important as
components and precursors to fine particulate
matter while NOx is also a precursor to ozone
formation.

Ambient or outdoor air standards exist for six
common air pollutants: Ozone, particulate
matter (PM2.5 and PM10), carbon monoxide
(CO), nitrogen oxides (NOx), sulfur dioxide
(SO2) and lead. All of these pollutants except
ozone and PM2.5 are currently less than
50 percent of their respective standards in
Minnesota.

Trends in CO2
Emissions in
Minnesota
by Major Fuel
Types
Emissions of CO2 from
fossil fuel combustion in
Minnesota increased by
30 percent between 1990
and 2004, primarily due
to increasing dependence
on coal as an energy
source.

Almost all emissions of NOx (96 percent)
and SO2 (93 percent) in Minnesota come
from energy production. Nearly half of
NOx emissions result from burning fuel
for transportation while industrial energy

Ozone and PM2.5
are both near 80
percent of the
standard. Concern
remains for these
pollutants since
there is evidence
that health effects
exist below
the standards.
In addition,
while average
concentrations
of ozone and
PM2.5 are below
the standards, on

Trends in
Criteria Air
Pollutants
in the Twin
Cities Area

Source: MPCA Air Monitoring Data

Minnesota currently
meets all National
Ambient Air Quality
Standards.
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Clean Air Interstate Rule
In 2005, the EPA adopted its Clean Air Interstate Rule,
known as CAIR. This rule sets up a cap-and-trade system
for 28 states in the eastern half of the country to help lower
emissions of NOx and SO2 which are implicated in acid rain,
particle and ozone formation, and visibility issues. Minnesota
has more than 60 electrical generating units with a capacity
greater than 25 megawatts which will be affected. These units
will get “allowances” that permit the emissions of set levels
of NOx and SO2. If the unit has higher emissions than its
“allowance”, it must buy additional allowances. If it has lower
emissions, the utility can sell the excess allowances. EPA
models predict that CAIR will result in a significant decrease
in SO2 and NOx in Minnesota.
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production and electric utilities emit
most of the rest. Electric utilities
are the source of the majority (65
percent) of SO2 emissions.

Fine Particulate Matter
(PM2.5)

NOx
Electric Utility

18%

Industrial

28%

Commercial,
Institutional &
Residential

Fine particulate matter or
6%
PM2.5 is the general term
for particles found in
the air, including dust,
dirt, soot, smoke
Non-Energy
and liquid droplets
Production
with a diameter less
4%
than or equal to 2.5
microns. Many scientific
studies have found an association
between breathing particle pollution and
significant health problems, including:
aggravated asthma; chronic bronchitis;
reduced lung function; irregular heartbeat;
heart attack; and premature death in people
with heart or lung disease.

In October 2006, the EPA announced its
revisions to the National Ambient Air Quality
Standards (NAAQS) for particulate matter
which became effective December 2006.
While the annual PM2.5 health standard will
be retained at 15 ug/m3, the daily health
standard will be lowered to 35 ug/m3 from
the current 65 ug/m3. Although Minnesota
is expected to meet this new standard,
Source: MPCA Air Monitoring Data

Transportation

44%

Emission
Sources of
Major Regulated
Pollutants
Almost all emissions of
nitrogen oxides (96 percent)
and sulfur dioxide (93
percent) in Minnesota come
from energy production.

SO2
Electric Utility

65%

Commercial,
Institutional &
Residential

4%

Non-Energy
Production

7%

Industrial

20%

Transportation

4%

Source: Minnesota 2002
Criteria Pollutant Emissions
Inventory

Daily fine
particle
concentrations
compared to new
standards
The PM2.5 standard is a three
year average of the 98th
percentile of monitored
concentrations. Current
MPCA monitoring data
indicates that Minnesota will
meet the new 35 µg/m3 daily
PM2.5 standard; however,
certain locations in the Twin
Cities and Rochester are at
greater risk of exceeding it in
the future.
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Diesel Emissions
Diesel exhaust emissions contribute to many of the priority
air issues in Minnesota such as fine particles, regional haze
and ozone formation. Burning diesel fuel also emits CO2
which contributes to climate change.
Three approaches being used to lower diesel emissions
include: limiting idling of diesel vehicles, burning cleaner
diesel fuel, and building and retrofitting engines so they run
more cleanly.
SmartWay Transport Partnership
The MPCA partners with EPA through a National
SmartWays Program to provide trucking companies with
technical and financial assistance to voluntarily reduce
emissions from diesel engines. Currently, Small Business
Environmental Improvement Loans are available to
purchase fuel-saving technologies including idle reduction
devices, single-wide tires, trailer aerodynamics and emission
control devices. SmartWay’s goal is to cut annual CO2
emissions by 33 to 66 million tons and nitrogen oxide
emissions by 200,000 tons nationally by 2012.
Cleaner Diesel
The EPA’s Clean Air Highway Diesel rule requires a 97
percent reduction in the sulfur content of highway diesel
fuel, from its current level of 500 parts per million (ppm),
to 15 ppm. As of October 15, 2006, Ultra-Low Sulfur
Diesel (ULSD) is available at most retail stations. ULSD

is necessary for advanced pollution control technology
to work on heavy-duty trucks and buses so that engine
and vehicle manufacturers can meet the 2007 emission
standards. As a result, each 2007 and newer truck and bus
will be more than 90 percent cleaner than current models.
This will result in reductions of 2.6 million tons of smogcausing nitrogen oxide (NOx) emissions and 110,000 tons
of PM emissions each year nationally once the diesel fleet is
replaced with 2007 or newer vehicles.
Blue Skyways
The Blue Skyways Collaborative was created to improve air
quality by encouraging voluntary air emissions reduction
in North America’s heartland. The project, launched in
February 2006, includes U.S. EPA Regions 6 and 7, other
federal, state, and local governments, private businesses,
and non-profit and environmental groups along the
I-35 corridor, from Minnesota to Texas. Participants
collaborate in planning and implementing projects that
use innovations in diesel engines, alternative fuels and
renewable energy technologies.
Through Blue Skyways, the State recently received a
grant from EPA Regions 6 and 7 to fund “Project Green
Fleet”, which is overseen by the Minnesota Environmental
Initiative’s Clean Air Minnesota (CAM). “Project Green
Fleet” works to reduce emissions from diesel school buses
by installing control equipment. These retrofits can reduce
the tailpipe emissions of certain outdoor air pollutants
by 40 to 90 percent and dramatically reduce the level of
pollution inside the bus.
Thanks to funding from
Blue Skyways and other
sponsors, Project Green
Fleet will retrofit over 500
school buses by the end of
2007.
For more information
on Project Green Fleet,
see the Web site at www.
projectgreenfleet.org/
background/index.html

Emissions from
diesel vehicles can
contribute to health
effects on riders as
well as polluting the
ambient air.
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monitored concentrations are currently
within 85-90 percent of the new standard and
Minnesota will be at greater risk of exceeding
it.
While standards may be protective for
the majority of Minnesotans, levels are
high enough on certain days to call alerts
for sensitive individuals. People such as
children, the elderly, athletes and people with
heart or lung diseases are at risk for adverse
health effects on those days and lowering
concentrations of PM2.5 remains a goal.
The main source of PM2.5 is a result of fuel
burning. Fine particles are both emitted
directly and formed from other pollutants
released during combustion. Sources of PM2.5
include power plants, wood burning stoves,
cars and trucks, agricultural sources (such
as fertilizers) and forest fires. SO2 and NOx
are major contributors to the formation of
fine particles. The MPCA’s goal is to reduce
these pollutants by 30 percent. New MPCA
modeling completed in 2006 estimates that
SO2 will decrease by 16 percent, and NOx will
decrease by 27 percent by 2012 from 2002
levels.

Mercury
Mercury accumulates in fish and can adversely
affect the health of people and wildlife that
eat fish. More than 95 percent of the mercury
in Minnesota’s environment comes from the
atmosphere, deposited by rain, snow and
attached to dry particles. About 10 percent of
mercury deposited in Minnesota comes from
air emission sources within the state, with the

Pounds of Mercury

1600

remainder made up of equal shares from regional,
global and natural sources.
Because of the mercury in fish, the Minnesota
Department of Health advises people to limit
consumption of some species, especially larger
walleye and northern pike, from all lakes and
rivers in Minnesota.
The MPCA estimates that a 93 percent reduction
in world-wide emissions contributing to
deposition in the state is needed (from a 1990
baseline) in order for fish mercury to be decreased
to levels that would remove consumption advice.
To do our part in reducing mercury in the
environment, the MPCA has established a goal
of reducing mercury emissions in the state by 93
percent from 1990 levels to a final target of 789
pound per year.
The MPCA estimates that air sources in
Minnesota emitted about 3,340 pounds of
mercury in 2005. Energy related sources, mostly
coal-fired power plants, currently contribute
the greatest share of these emissions, about 58
percent of the total. Releases from productrelated mercury use and emissions from taconite
production account for 22 and 20 percent of
Minnesota’s emissions respectively.
To address the state’s largest emissions sources, the
Mercury Reduction Act of 2006 requires three
large electric power plants in the state to reduce
emissions by 90 percent by 2014. This will result
in a decrease of about 1200 pounds from current
levels. This reduction, added to cuts pledged at
other coal-fired plants in the state, means that
emissions in the state will continue to decline
overall despite anticipated increases from new
– Xcel Energy voluntary reductions ~170 lb
■
– 	Hg Reduction Act of 2006 Phase 1 ~560 lb
■
+ 	Increases from greater electricity
■
consumption/production

1200

– Hg Reduction Act of 2006
■
Phase 2 ~675 lb

■ Increases from greater electricity
+

800

consumption/production

400
0

2005

Source: MPCA estimates

2010

2014

Mercury
Emissions
from
Coal-fired
Electricity
Generation
The Mercury Reduction
Act of 2006 will result
in a decrease of about
1200 pounds.
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mining and power generation and increases
from electric generation at remaining coal
plants. Planning for these reductions is currently
underway and decreases will occur in two phases
beginning in 2010.
For more information on past and current
mercury releases, see Appendix A and the
MPCA’s 2006 Mercury Report to the Legislature
at www.pca.state.mn.us/air/mercury.html

Air Toxics
“Air toxics” is the name of a category of
hundreds of chemicals that, at high enough
concentrations, cause or are suspected of causing
cancer or other serious health problems. Many
are difficult to measure; others rapidly change or
combine with other chemicals in the air.
The MPCA compares concentrations of air
toxics in the ambient air to inhalation health
benchmarks to determine at what concentrations
toxics may cause health concerns. Unlike the
federal ambient air standards, health benchmarks
are guidelines rather than enforceable regulatory
standards.
In 2005, the MPCA reported the results of its
Minnesota Statewide Air Toxics Monitoring
Study. The study found that out of 73 air toxics
monitored, only benzene, carbon tetrachloride
and formaldehyde were regularly found above
health benchmarks from 1995 to 2001 in
Minnesota. Of these three, current monitoring
indicates that benzene and carbon tetrachloride
concentrations have dropped below benchmarks
since 2001. Overall, Minnesota concentrations
appear to be lower than or similar to air toxic
concentrations found nationwide.
For further information on air toxic
concentrations see the complete Statewide
Air Toxics Monitoring Report at
www.pca.state.mn.us/air/toxics/atmonitoringstudy-9601.html or the
summary Environmental Bulletin at
www.pca.state.mn.us/publications/
environmentalbulletin/tdr-eb0507.pdf

Backyard garbage burning (burn barrels, fire
pits, stoves, etc.) can be a significant source of
air toxics such as dioxins, furans, polyaromatic
hydrocarbons, and heavy metals as well as
particulate matter. Garbage burning is still
practiced by many rural residents statewide and
presents a significant health and environmental
concern. Through education, outreach, grants,
and local assistance, the MPCA is actively
working with all interested parties to phase out
backyard garbage burning in Minnesota by
2010.

Visibility
Not only can air pollution result in serious
health and environmental problems in populated
areas, it can also affect visibility in some of the
most pristine and remote parts of our state
such as the Boundary Waters Canoe Area and
Voyageurs National Park
Air pollution that reduces visibility is called haze.
Haze is caused when sunlight encounters fine
particles in the air which absorb and scatter light.
Fine particles are a regional pollutant and can
be carried by the wind hundreds of miles from
where they were emitted or formed.
In 1999, EPA issued new rules to implement
the national goal in the Clean Air Act to prevent
any future and remedy any ongoing impairment
of visibility in the national parks and wilderness
areas (Class I areas). The requirements of the
Regional Haze rules are directed at achieving
natural visibility conditions in the Class I areas
by 2064.

Oganic Carbon
Fossil Fuel Burning,
Wood Burining, and
Natural Sources

Components of
fine particles
that contribute
to regional
haze on the
days with worst
visibility
This chart shows the
2004 components of
fine particles that have
the greatest impact on
the 20 percent of days
with worst visibility at
Voyageurs National Park.

Nitrate
Vehicles and
Electricity Generation

31%

26%

Source: Visibility
Information Exchange web
system vista.cira.colostate.
edu/views/

Sulfate
Electricity Generation

33%

Soil
5%

Elemental Carbon
Diesel Exhaust and
Biomass Burning

5%
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Air Quality Index
2005 Minnesota
AQI Days by Category

ely

detroit lakes

Air quality in Minnesota is usually
ranked as Good, Moderate or
Unhealthy for Sensitive Groups with an
occasional Unhealthy for all ranking.
If it is suspected through forecasting
or monitoring that one of the four
pollutants (most commonly PM2.5 or
ozone) may be unhealthy for sensitive
groups or higher, the MPCA issues an
Air Pollution Health Alert to the media
and to individuals who have signed up
to receive e-mail alerts. Alerts allow the
public to be proactive about protecting
their health and reducing their own
contributions to emissions.

duluth
brainerd

st. Cloud
twin Cities
Marshall
rochester

More alerts for Unhealthy for Sensitive
Groups and Unhealthy days are
expected in the future as a result of the
tightening of the daily PM2.5 standard.

unhealthy
usg
Moderate
good

The AQI is measured at several
locations across Minnesota. In 2005,
the cleanest air was in Ely with nearly
all Good air days and only 19 Moderate
days. The worst air quality was in the
Twin Cities with more Moderate days
than Good, five Unhealthy for Sensitive
Group days and three days that were
considered Unhealthy for everyone.
The rest of the state fell somewhere in
between.

days of the year

300 days

200 days

100 days

0 days

The Air Quality Index (AQI) was
developed by the EPA to provide a
simple, uniform way to report daily air
quality conditions. An AQI number is
determined by hourly measurements
of four pollutants: ground-level ozone,
SO2, CO and PM2.5. The pollutant
with the highest value determines the
AQI for that hour. AQI values are
updated hourly and posted on the
MPCA’s Web site at aqi.pca.state.
mn.us/ .

brAinerd

detroit
lAKes

duluth

ely

MArshAll

roChster

st. Cloud

twin Cities

The AQI is measured at locations across Minnesota. In most of the state, the
majority of days have Good air quality although the Twin Cities has more
Moderate air quality days. Some regions do not show a total of 365 days due
to monitoring problems or the phase in timing for new regions
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Minnesota has two Class I areas - the
Boundary Water Canoe Area Wilderness and
Voyageurs National Park. By December 2007,
Minnesota must submit a Regional Haze State
Implementation Plan (SIP) to U.S. EPA that
identifies sources that cause or contribute
to visibility impairment in these areas. The
Regional Haze SIP must also include a
demonstration of reasonable progress toward
reaching the visibility goal for the state’s two
Class I areas. The December 2007 SIP focuses
on progress to be achieved by 2018.
The U.S. EPA’s 1999 Regional Haze Rule singles
out certain emission sources built between 1962
and 1977 that have not been regulated under
other provisions of the Clean Air Act. Those
older sources that could contribute to visibility
impairment in Class I areas are required to install
Best Available Retrofit Technology (BART) to
reduce emissions.
All Minnesota taconite facilities and a handful of
power plants were asked by MPCA to evaluate
additional controls in a BART analysis.
In order to achieve reasonable progress toward
the visibility goal, Minnesota may need to
implement control measures on other sources
in addition to the ones included in the BART
analysis. Additional reductions may also be

Visibility at the
Boundary Waters
Canoe Area
Wilderness
This photo shows the
view from the Boundary
Water Canoe Area
Wilderness visibility
monitor. The left side
illustrates average
visibility conditions for
the 20 percent best
days. The right side
simulates the view for
the 20 percent worst
days in BWCA as a result
of higher levels of fine
particles.

required in nearby states that contribute to
visibility impairment in Minnesota’s Class I
areas.
When developing control measures, the MPCA
needs to consider the components of fine
particles which primarily contribute to haze.
Certain pollutants such as sulfate and nitrate
tend to have a greater impact on visibility than
other components such as soil and organic
and elemental carbon. Sulfate and nitrate are
considered to be the components most easily
controlled, while organic carbon is less well
understood and has significant natural sources.
The MPCA is working with other northern
states (Michigan, North Dakota, Iowa,
Wisconsin and others) to protect the Class I
areas in Minnesota and Michigan. This group
is working to first achieve consensus on what
states and sources are contributing to visibility
problems and secondly, to develop cost-effective
regional control strategy options and predicted
visibility improvements.
For more information on Regional Haze check
the MPCA Web site at www.pca.state.mn.us/
air/regionalhaze.html.

Average Good Day

Average Bad Day
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Future
Directions and
Challenges

Next Generation
Energy Initiative

renewable energy use, increased energy
conservation and decreased carbon emissions.
The MPCA will be working with other
departments to encourage and expedite the
availability and use of renewable energy and
to inform the state of our options for carbon
reduction.

When it comes to protecting Minnesota’s
air, the MPCA’s traditional role has been to
implement federal and state air regulatory
programs. This includes our on-going work
permitting and inspecting facilities and active
involvement with federal rules and programs
addressing power plant emissions, regional
haze, fine particles and mercury. Using
these and clean energy production tools and
programs have helped contribute to significant
improvements in air quality in Minnesota and
the United States over the past two decades
despite increases in population, driving, energy
consumption and economic growth. Recently
established programs and regulations discussed
in previous sections of this report should
continue to maintain or improve air quality.

In December 2006, the
Pawlenty Administration’s
Next Generation Energy
Initiative re-focused
attention on energy
issues. It proposes
expanded conservation
and renewable energy
strategies to help reduce
climate change. The
Initiative outlines three
major strategies.

Opportunities for Renewable and
Cleaner Energy Choices
Since the major source of air pollution is the
burning of fossil fuels to generate energy,
a main challenge is to reduce fossil fuel
use. Conservation and increased efficiency
are primary strategies. Therefore, MPCA
is working to help ensure that more of
our energy comes from clean, renewable,
sustainable and carbon-neutral sources. This
“green energy” includes the fuels that we burn
in our vehicles, the types of vehicles we drive
and the sources of our electricity.

£ More Renewable
Energy
£ More Energy
Conservation
£ Fewer Carbon
Emissions
For more information
on the Next Generation
Energy Initiative see
the news release at
www.governor.state.
mn.us/mediacenter/
pressreleases/2006/
december/
PROD007863.html

The use of energy in Minnesota for
transportation, electricity, heating and
industrial processes has been steadily
increasing since the mid 1980s and this
increase is expected to continue into the
foreseeable future. The current mix of
energy sources in the state is dominated by
coal, refined petroleum products and natural
gas, which together account for about 85
percent of all energy used in Minnesota. The

However, for some pollutants and sources
the MPCA’s traditional regulatory tools fall
short. Rising emissions of certain unregulated
compounds such as carbon dioxide are a
concern. In recognition of this, the MPCA
will develop new approaches and partnerships
to support on-going work in the state. One
example is the Next Generation Energy
Initiative (see text box) recently announced by
Governor Pawlenty
to encourage
Other Petroleum
more

Energy use in Minnesota in
2004 by Energy
Source

19%

Ethanol

1.4%

Nuclear

Motor Gasoline

8%

20%

Wind

Renewables
6%

0.3%

0.1%

Wood & Related

3%

Natural Gas and
Propane-air

22%

Landfill gas

Solid Waste

1%

Hydroelectric

0.2%

Coal & Coke

25%

Source: MPCA calculations

Currently six percent of
energy used in Minnesota
comes from renewable
sources.
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production of electricity through nuclear power
accounts for another eight percent of Minnesota
energy use. Renewable sources of energy, such
as ethanol, wind, biomass and hydro-electricity
account for the remaining six percent of
Minnesota’s total energy use.
In 2006, the Pawlenty Administration adopted a
renewable energy goal for Minnesota of 25 x’25
so that 25 percent of all types of our energy use
come from renewable sources by 2025. This goal
involves transitioning all sectors of Minnesota’s
economy: transportation, electricity, heating, and
industrial processes, to renewable energy sources.
If this goal is realized, most future growth in
energy consumption in Minnesota would involve
renewable energy, which would roughly have the
effect of stabilizing Minnesota’s CO2 emissions
near present levels.
To support the implementation of this goal, the
MPCA is working closely with the Department
of Commerce to effectively integrate energy and
environmental management into one system.

Minnesota’s Renewable Energy
Objective (REO)
The legislature established a Renewable Energy
Objective for electric utilities in the state to
generate or procure electricity generated from
renewable sources with the goal of achieving

10 percent by 2015. As part of the Next
Generation Energy Initiative, it is proposed that
25 percent of the electricity Minnesotans use
should come from renewable sources by 2025.
In 2004, five percent of the energy used to
produce electricity in Minnesota was renewable
in origin-primarily biomass, wind and
hydroelectric generation. Fossil fuels (mostly
coal) produce 70 percent of electricity in
Minnesota, while 25 percent was produced from
nuclear power.
The use of renewable energy sources to generate
electricity in Minnesota has been increasing in
recent years through the efforts of government,
electric utilities and developers of renewable
energy sources. For Xcel Energy, the state’s
largest utility, specific mandates apply.
Individual customers are also influencing this
growth in renewable electricity production by
directing their electric utility to supply all or a
portion of their monthly electricity use from
renewable or “green” sources.
For more information on the production and use
of electricity from renewable energy sources in
Minnesota, see the Minnesota Renewable Energy
Web site at search.state.mn.us/renewable .

Source: MPCA calculatons

Minnesota State
Energy Use: 25x25
Scenario
If the 25 percent renewables by
2025 goal is realized, most future
growth in energy consumption
would involve renewable energy,
which would roughly have the
effect of stabilizing Minnesota’s CO2
emissions near present levels.
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Green Transportation Fuels

the process and fuel used at the plant.

Reduced reliance on fossil fuels, particularly
imported petroleum, is an important part of
the Governor’s energy strategy. Two renewable
transportation fuels produced in Minnesota,
ethanol and biodiesel, will play a key role in
this transition.

More than 150,000 FFVs are registered in
Minnesota, about 10 percent of all vehicles on
the road. This number is expected to increase
significantly in the next decade as vehicle
manufacturers increase the number of models
sold as FFVs.

Ethanol

Currently, Minnesota leads the nation with
an E85 fueling network of 300 pumps in the
state. As part of the Next Generation Energy
Initiative, Governor Pawlenty proposed an
E85 Everywhere program which would increase
the number of E85 pumps in the state to
1800 by 2010. If 1800 E85 pumps were
utilized in combination with the 10 percent
ethanol contained in all Minnesota gasoline,
Minnesota would be able to reach its goal that
all non-diesel motor fuel sold in Minnesota
collectively average 20 percent ethanol by
2013.

Ethanol is a Minnesota-produced biofuel,
most commonly produced by distilling corn.
Ethanol yields at least 252,3 percent more energy
than the energy invested in its production. It
is currently blended into Minnesota’s gasoline
at about a ten percent rate to improve complete
fuel combustion and reduce harmful tailpipe
emissions such as carbon monoxide.
Ethanol is also blended into a fuel formulation
called E85, which is a blend of 85 percent
ethanol and just 15 percent petroleum. This
fuel can be used by a growing number of
vehicles called Flexible Fuel Vehicles (FFVs)
designed to run on any blend of ethanol and
gasoline, up to 85 percent ethanol.
Since E85 has a high oxygen content, it burns
cleaner than petroleum based gasoline. E85
is expected to reduce ozone-forming tailpipe
emissions by 15 percent4 and greenhouse gas
emissions by 16 to 33 percent depending on

2

Jason Hill, Erik Nelson,
David Tilman, Stephen
Polasky, and Douglas
Tiffany
Environmental, Economic,
and Energetic Costs And
Benefits of Biodiesel and
Ethanol Biofuels
PNAS 2006, 103:
1120611210
3

United States Department
of Energy,
www.eere.energy.gov/afdc/
altfuel/eth_energy_bal.
html
4

United States
Environmental Protection
Agency Fact Sheet, Clean
Alternative Fuels; Ethanol,
March 2002, EPA400-f00-035

Minnesota State government is also increasing
its use of renewable fuels by using E85 in its
own flexible fuel vehicles. Executive Order
04-10, issued by the Governor in 2004, sets
goals for reducing petroleum use in state
vehicles to be reached in part by using E85.
In the past year, use of E85 in state vehicles
increased 65 percent compared to 2005 levels.

Sources of Electricity Generation
in Minnesota (2004)

Hydroelectric

0.4%

Nuclear

25%

Natural Gas

Landfill gas

Wind

3%

0.3%

0.9%

Petoleum

2%

Renewables
5%

Wood & Related

1%

Solid waste

2.5%

Coal & Lignite

65%

Source: MPCA calculations

Most electricity in
Minnesota is generated
by burning coal.
Renewables make up
five percent of electricity
generation.
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The MPCA refueled its FFVs approximately 50
percent of the time with E85, with greater use
in the Twin Cities Metro area due to increased
availability of the fuel.
For more information on E85 availability and
FFVs, visit cleanairchoice.org.
Cellulosic Ethanol
Despite its benefits as a renewable, Minnesotamade fuel, there are several concerns regarding
corn-based ethanol production. Ethanol
production from corn uses significant amounts
of water and agricultural chemicals such as
nitrogen and phosphorus (in fertilizers) and
pesticides which can cause soil and water
pollution. In addition, corn is a food crop and
competition between fuel and food supplies is a
consideration.
While corn-based ethanol will continue to play
an important role as a renewable fuel, it is time
to begin moving to the next level of utilizing
renewable biomass and transportation fuels.
In the short term, biomass, such as corn
stalks, may become a replacement
fuel for coal or natural gas which is
currently used to power ethanol
production facilities. Using
biomass can raise the energy
ratio for ethanol and help
decrease emissions of CO2.
The Governor’s initiative
stresses developing cellulosic
ethanol which has fewer
environmental impacts than
ethanol made from corn, and
has double the carbon dioxide
reductions. Cellulosic ethanol
can use non-row crops such as
prairie grasses that require fewer or
no pesticides or fertilizer and far less

Buy Green Power Campaign
Recognizing that electricity production is a significant contributor
to air pollution in Minnesota, the MPCA decided to support
implementation of Minn. State law (§ 216B.169) that requires all
public electrical utilities to offer their customers the opportunity to
purchase renewable energy. During the past two years, the MPCA
developed, tested and implemented a “Buy Green Power” campaign
encouraging Minnesotans to participate in their utility’s green power
purchase program.
To date the campaign has resulted in over 3,000 new customers
that have signed up or pledged to buy green power. The agency has
documented purchases of 1,100 of those customers, which will result
in the annual purchase of over four million kilo-watt hours of new
green power (enough to build the equivalent of two new, utility-scale
wind turbines) and prevent 3,732 tons of carbon dioxide, 22,455
pounds of sulfur dioxide, 16,165 pounds of nitrogen oxides and 81
grams of mercury.
To model environmental stewardship, the Minnesota
Pollution Control Agency has made a threeyear commitment to purchase 450,000
kilo-watt hours a year of green power
at the St. Paul offices to match the
new purchases of our employees
during a staff challenge to buy
green power.
For more information on
the green power campaign,
check the MPCA website
at www.moea.state.mn.us/
energy/greenpower.cfm.
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water than corn. The plants themselves also help
store carbon in the soil.

and develop a plan to reduce greenhouse gases in
Minnesota.

However, unlike the readily available sugars
and starches found in corn, the energy in these
plants is locked up in cellulose. Research is still
underway to find affordable enzymes which will
allow these sources to be an economical choice.

Another strategy that could help ameliorate
climate change is terrestrial carbon sequestration.
This is a process in which CO2 is removed
from the atmosphere through photosynthesis
and stored in plant tissue and soils. To support
terrestrial carbon sequestration, the MPCA
is actively participating in research with the
University of Minnesota on sequestration
approaches and policies, as well as on the design
of a long-term monitoring strategy for climate
change in Minnesota.

In the meantime, the MPCA continues to work
to ensure that ethanol facilities in Minnesota
provide this important bridge fuel while
operating in an environmentally responsible
manner. For more information on MPCA’s
work on ethanol, see our Web site at www.pca.
state.mn.us/programs/ethanol.html.
Biodiesel
As of September 2005, Minnesota requires
nearly all diesel fuel sold in the state to contain
at least a two percent biodiesel blend. Biodiesel
is a clean-burning alternative fuel produced from
domestic, renewable resources. In Minnesota it
is made primarily from soybean oil, but it can
also be made from other vegetable oils, animal
fats and spent cooking oil.
An EPA study5 found that 20 percent biodiesel
blended with 80 percent conventional diesel fuel
(called B20) reduced total hydrocarbons by 21
percent, carbon monoxide 11 percent, and total
particulate matter up to 10 percent.
Biodiesel yields at least 93 percent more energy
than the energy invested in its production6, the
highest energy balance of any fuel. Therefore,
biodiesel can also help meet goals for the net
reduction of atmospheric carbon

Reduced Carbon Emissions
The main strategies for decreasing CO2
emissions involve increased efficiency resulting
in decreased energy usage and switching away
from fossil fuels to renewable fuel choices.
Governor Pawlenty is inviting the nationally
recognized Center for Climate Strategies (www.
climatestrategies.us/) to involve stakeholders

In addition, the MPCA is participating in
a national effort to design a voluntary U.S.
greenhouse gas registry which would allow
‘carbon credits’ associated with terrestrial carbon
sequestration to be sold by Minnesota farmers
and landowners. Other options include the
State of Minnesota joining the Chicago Climate
Exchange or other existing greenhouse gas
emissions registries.

5

United States
Environmental Protection
Agency. 2002. A
Comprehensive Analysis of
Biodiesel Impacts on Exhaust
Emissions: Draft Technical
Report, EPA420-P-02001. www.epa.gov/otaq/
models/analysis/biodsl/
p02001.pdf.
6
Jason Hill, Erik Nelson,
David Tilman, Stephen
Polasky, and
Douglas Tiffany,
Environmental, Economic,
and Energetic Costs and
Benefits of Biodiesel and
Ethanol Biofuels, PNAS
2006, 103: 11206-11210
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Eco Experience
Many of the air pollution issues in Minnesota are due to our
choices in energy use. These choices, including electricity
use, home heating, and transportation, are often driven by
individuals. Therefore, the MPCA is working to educate and
reach out to Minnesota citizens to help change their energy
habits. A notable example of MPCA citizen outreach is the
Eco Experience at the State Fair.
In 2006, the Minnesota State Fair and the MPCA worked
in partnership with dozens of other organizations to present
the first-ever Eco Experience building at the 2006 Minnesota
State Fair. As the agency’s largest single outreach event and a
first of its kind in the country, it was a unique opportunity to
present environmental messages to a broad cross-section of
the state’s population.
The Eco Experience was a huge success. The 25,000 square
foot building drew 350,000 attendees during its 12-day run,
and received tremendous levels of free media coverage much
of which provided viewers and readers with specific activities
they can do to protect the environment. Many of these
actions, either by reducing energy use or directly reducing
the burning of fossil fuels will have a positive impact on air
quality.
For more information and details on the Eco
Experience, visit www.ecoexperience.org.

The Minnesota State Fair and
the MPCA worked in partnership
to present the first-ever Eco
Experience building at the 2006
Minnesota State Fair.
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Through its regulatory functions and
pollution reduction programs, the MPCA
has successfully helped Minnesota
meet federal air standards and decrease
levels of toxic air pollutants. However,
significant increases in population and
subsequent increases in energy use
continue to challenge our ability to
maintain or decrease levels of regulated
pollutants as well as confront the issue of
climate change.
Energy production and usage are the
primary sources of most air emissions in
Minnesota including, carbon dioxide, fine
particles and mercury. Therefore, MPCA
will need to use tools such as education
and partnerships as well as regulatory
action to encourage conservation,
efficiency and the use of cleaner,
renewable energy sources. A switch to
a more sustainable and carbon neutral
economy and lifestyle will help ensure a
healthier and more secure future for all
Minnesotans.

