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520 Lafayette Road North, Saint Paul, MN 55155| www.eqb.state.mn.us
Phone: 651-757-2873 | Fax: 651-757-2343
May 16, 2018
Meeting Location: MPCA Board Room
St. Paul, Minnesota
1:00 p.m. – 4:00 p.m.
AGENDA
General
This month’s meeting will take place in the Minnesota Pollution Control Agency board room at 520
Lafayette Road in St. Paul. The Environmental Quality Board (EQB or Board) meeting will be available via
live webcast on May 16, 2018 1:00 p.m. to 4:00 p.m. You will be able to access the webcast on our
website: www.eqb.state.mn.us
The MPCA building is served by bus routes 64, 53, 860L, 61, and 74 and is accessible by bike. For more
information about transit options please see https://www.pca.state.mn.us/about-mpca/st-paul-office
The Jupiter Parking Lot is for all day visitors and is located across from the Law Enforcement Center on
Grove Street. The Blue Parking Lot is also available for all day visitors and is located off of University and
Olive Streets.
Public comment is taken on all agenda items. Time allocated for discussion is at the discretion of the
Board Chair.

I.

*Adoption of Consent Agenda
Proposed Agenda for May 16, 2018, Board Meeting
April 18, 2017, Meeting Minutes

II.

Introductions

III.

Chair’s Report

IV.

Executive Director’s Report

* Items requiring discussion may be removed from the Consent Agenda
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V.

EQB Strategic Plan: Strategies toward result statements

VI.

EQB Energy and Environment Report Card: Water Indicators

VII.

Emerging Interagency Issue: Advancing Safe and Sustainable Water Reuse in Minnesota

VIII.

Emerging Interagency Issue: Nutrient reduction and climate protection

IX.

Public Comment

X.

Adjourn
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May 16, 2018
Meeting Location: MPCA Board Room
St. Paul, Minnesota
1:00 p.m. – 4:00 p.m.
ANNOTATED AGENDA
General
This month’s meeting will take place in the Minnesota Pollution Control Agency board room at 520
Lafayette Road in St. Paul. The Environmental Quality Board (EQB or Board) meeting will be available via
live webcast on May 16, 2018 1:00 p.m. to 4:00 p.m. You will be able to access the webcast on our
website: www.eqb.state.mn.us
The MPCA building is served by bus routes 64, 53, 860L, 61, and 74 and is accessible by bike. For more
information about transit options please see https://www.pca.state.mn.us/about-mpca/st-paul-office
The Jupiter Parking Lot is for all day visitors and is located across from the Law Enforcement Center on
Grove Street. The Blue Parking Lot is also available for all day visitors and is located off of University and
Olive Streets.
Public comment is taken on all agenda items. Time allocated for discussion is at the discretion of the
Board Chair.

I.

*Adoption of Consent Agenda
Proposed Agenda for May 16, 2018, Board Meeting
April 18, 2017, Meeting Minutes

II.

Introductions

III.

Chair’s Report

IV.

Executive Director’s Report

V.

EQB Strategic Plan: Strategies toward result statements
Facilitator: Judy Plante
Materials enclosed: None

* Items requiring discussion may be removed from the Consent Agenda
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Background: Board Members will engage in a facilitated discussion to identify strategies to
achieve the results statements discussed at the April 18 Board Meeting. This discussion is a
continuation of EQB’s five-year strategic planning process initiated in January of 2018.

VI.

EQB Energy and Environment Report Card: Water Indicators
Presenters:
Erik Cedarleaf Dahl
Planning Director
Environmental Quality Board (651-757-2364)
Katie Pratt
Planning Director
Environmental Quality Board (651-757-2524)
Minnesota Department of Agriculture – Staff
Minnesota Department of Health – Staff
Minnesota Pollution Control Agency – Staff
Minnesota Department of Natural Resources – Staff
Materials enclosed:
• 2017 Minnesota Environment and Energy Report Card – Water Section
• 2018 Nitrate and Methemoglobinemia MDH document
Discussion:
EQB staff and staff from member agencies will present an overview of the 2017 Environment
and Energy Report Card Water section.

VII.

Emerging Interagency Issue: Advancing Safe and Sustainable Water Reuse in Minnesota
Presenters:
Anita Anderson
Principal Engineer, Section of Drinking Water Protection
Minnesota Department of Health
218-302-6143
Materials enclosed:
• Advancing Safe and Sustainable Water Reuse in Minnesota Information Sheet
Discussion:
Minnesota Department of Health released an interagency report titled “Advancing Safe and
Sustainable Water Reuse in Minnesota” on March 7. The report outlines next steps for making
water reuse a larger part of the state’s water use plans. The report includes eight
recommendations to consider in moving forward with reuse in our state, and Minnesota state
agencies are working to communicate the information in the report and advance the
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recommendations. The water reuse community and decision-makers will be an important part
of moving the effort forward. The full report is available at:
http://www.health.state.mn.us/waterreuse

VIII.

Emerging Interagency Issue: Nutrient reduction and climate protection
Presenters:
Frank Kohlasch
Section Manager, Environmental Analysis & Outcomes
Minnesota Pollution Control Agency
651-757-2500
Peter Ciborowski
Air Policy, Environmental Analysis & Outcomes
Minnesota Pollution Control Agency
651-757-2275
Materials enclosed:
• Nutrient Reduction Climate Protection EQB May 16 Presentation
Discussion:
Many agricultural best management practices for nutrient reduction also act to decrease
emissions of greenhouse gases (GHGs) to the air. Agriculture is the third largest emitting sector
of GHGs in Minnesota. Important sources of GHGs from crop production include manure and
nitrogen fertilizer use, soil organic carbon oxidation with tillage and carbon dioxide (CO2)
emissions from fossil fuel used. While water quality is the driver for BMP implementation, some
of the more promising cropland BMPs for reducing GHGs include: improved nitrogen use
efficiency, conservation cover, riparian buffers and related vegetative filter strips and field
borders, and cover crops.

IX.

Public Comment

X.

Adjourn
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MINNESOTA ENVIRONMENTAL QUALITY BOARD
MEETING MINUTES
Wednesday April 18, 2018
MPCA Room Board Room
520 Lafayette Road North, St. Paul
EQB Members Present: Tom Landwehr, John Saxhaug, Julie Goehring, Jessica Looman,
Kristin Eide-Tollefson, Matt Massman, Kate Knuth, Alan Forsberg, Bryan Murdock , Tom Moibi,
Charlie Zelle, Michelle Beeman for John Linc Stine
EQB Members Absent: Gerald VanAmburg, Shawntera Hardy, Alene Tchourumoff, John Linc Stine,
Dave Frederickson, Jan Malcolm
Staff Present: Will Seuffert, Erik Dahl, Kristin Mroz-Risse, Katie Pratt, Denise Wilson, Melissa Peck
I.

Adoption of Consent Agenda and Minutes

II.

Introductions

III.

Chairs Report – Vice-chair Kate Knuth chaired the meeting in Commissioner Frederickson’s absence.

IV.

Executive Director’s Report –
The Director extended appreciation to all who made the trip to Moorhead for the March Board
Meeting and indicated that the EQB plans to do a couple of more meetings offsite this year.
The Director gave a legislative update.
Staffing update: The interview process for the Environmental Review Planning Director was
concluded, the Board will be notified when a decision has been made. The Project Coordinator
position was posted, and applicants will be evaluated in the upcoming weeks.
Environmental Review Advisory Panel: EQB staff hosted two sub-committee meetings and made
good progress with the group. EQB staff will reconvene the full Panel in the next month.
The May Board Meeting will include more strategic planning work with the facilitator.

V.

**Resolution to Adopt Amendments to the Environmental Review Rules, Minn. Rules, Part
4410.2550. Authorize EQB Staff to Submit Rule to Office of Administrative Hearings for Official
Review. Revisor Number R-04494, dated November 9, 2017, Identified as Minnesota Rules, Part
4410.2550, With Any Modifications Approved By the Board
Presenter: Erik Dahl, Planning Director
EQB staff requested that the Board authorize the Chair, Executive Director, and staff to submit the
proposed draft amendments to Minnesota Rules 4410.2550 to OAH for official review and authorize
the Chair to sign the Order Adopting the Rule after OAH’s official review.
The Resolution was adopted.
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VI.

EQB Strategic Plan Vision Statements
Facilitator: Judy Plante
Board members engaged in a facilitated discussion identifying vision statements (also called results
statements) for EQB’s five-year strategic plan. This discussion was a continuation of the strategic
planning process initiated in January of 2018.

VII.

2017 Environmental Review Survey Results and Environmental Review Initiatives
Presenter: Melissa Peck, Planner
The Environmental Review Survey results and the Environmental Review initiatives were shared
with the board members.
Discussion followed.

The audio recording of the meeting can be found at this link: ftp://files.pca.state.mn.us/pub/EQB_Board/
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Report Card
Participating agencies chose metrics based on availability and quality of data, and
a metric’s ability to communicate the status of protection and management of
Minnesota’s air, water, and land resources. Metric criteria were developed through
interagency dialogue. While many Minnesotans experience a good quality of life, not
all segments of the population have the same opportunities and positive experiences.
Differences exist based on race, income, gender, disability, and geography.

Color indicates current status.
Arrows indicate recent trends.

GOOD. Green represents good current status. This means that performance is ahead

UP ARROW means things are
getting better

OKAY. Yellow represents an okay current status. This means performance nearly

FLAT ARROW means things
are about the same

POOR. Red represents poor current status. This means performance is well behind

DOWN ARROW means things
are getting worse

of the desired progress toward state or national goals and/or established industry or
agency benchmarks

meets public expectations, the desired progress toward states or national goals, and/or
established industry or agency benchmarks.

Lake and River Water Quality: Minnesota has abundant
water resources overall, but quality issues threaten
our future. Water concerns touch on human health,
ecosystems, and our responsibility to downstream
neighbors. Criteria are based on Minnesota’s progress
toward state and national goals for the Clean Water Act
WRKDYHDOOZDWHUVEH²VKDEOHDQGVZLPPDEOH  

Pheasants:

Water Use – What is Sustainable? Minnesota is at risk

Land Conversion:

of overusing water in several areas of the state. We must
protect our public health, economy, ecosystems, and the
ability of future generations to meet their needs. Criteria are
based on the trend of the 3-year moving average of reported
water use: public water supply, industrial, irrigation and other,
divided by Minnesota’s state population.

Recent pheasant and other grassland bird population
GHFOLQHVUH³HFWVLJQL²FDQWSUDLULHDQGJUDVVODQGKDELWDW
loss. Criteria are based on population trends from
'HSDUWPHQWRI1DWXUDO5HVRXUFH¬V '15 $XJXVW5RDGVLGH
6XUYH\,QGH[ ELUGVSHUPL WKHORQJVWDQGLQJ
measure of Minnesota’s pheasant population.

Land

Water

public expectations, the desired progress toward state or national goals, and/or
established industry or agency benchmarks.

Over time, our land conversion per person has increased,
resulting in a higher rate of land conversion of prime
farmland, forest land, wetlands, and wildlife habitat.
Criteria are based on acres of developed land per 1,000
persons in Minnesota. There is no state or national goal
for the land conversion metric.

Nitrate: Nitrate is one of the most common water

pollutants in MN groundwater. In areas with vulnerable
groundwater, a large number of wells have elevated nitrate.
Elevated nitrate in drinking water can be harmful to health,
VSHFL²FDOO\WRWKHKHDOWKRILQIDQWV Criteria are based on
monitoring of private well networks in two vulnerable areas
RIWKHVWDWH VRXWKHDVWDQGFHQWUDO0LQQHVRWD WRGHWHUPLQH
nitrate concentrations and trends.
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Recycling:

$ERXWRQHWKLUGRIRXUZDVWHLVVWLOOVHQWWRODQG²OOV0RUH
of this waste could be recycled. Criteria are based on
recycling rates in Minnesota as a percentage of all waste,
compared to state goals.
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Air Quality Index:

Minnesota’s Temperature:

Asthma and Public Health Impacts of Air Pollution:

Greenhouse Gas Emissions:

Minnesota’s climate is changing rapidly with increasing
temperatures, especially in winter and at night, and with
increasing frequency of extreme precipitation. Criteria
DUHEDVHGRQORQJWHUP VLQFH WHPSHUDWXUHGDWD

Asthma emergency room visits, which are linked to poor
air quality, disproportionally impact communities of color
and those living in poverty. Criteria are based on Healthy
People 2020 national target rates for asthma ER visits
broken down into three age groups: 0-4, 5-64, 65+.

Transit Ridership:

The use of public transit is increasing, but ridership is
not increasing at a rate that would achieve the goals of
doubling ridership in the metro and meeting needs across
the rest of the state. Criteria are based on passenger
boardings recorded by public transit providers in
Minnesota.

Climate

Air

Minnesota is meeting national air standards. However, the
state still experiences days when air quality is unhealthy
for sensitive populations. Criteria are based on the
percentage of days each year that exceed the air quality
alert threshold.

Changes are occurring in Minnesota’s climate with serious
consequences for our environment and for human health
and well-being. Criteria are based on progress toward
PHHWLQJWKH*UHHQKRXVH*DV(PLVVLRQV *+* UHGXFWLRQ
goals in the Next Generation Energy Act of 2007.

Cisco Fish Populations:

Cisco populations are declining with increasing
temperatures, impacting walleye and trout which rely on
them as a food source. Criteria are based on the standard
PHDVXUHRIDEXQGDQFH PHDQ²VKSHUQHWOLIWHG LQ
surveyed cisco lakes.

Minnesota’s Renewable Electricity:

Minnesota is on track to meet its renewable electricity
standard of 25%, however, the opportunity exists to go
much further toward a 50% goal. Criteria are based on
Minnesota’s progress toward the Renewable Energy
6WDQGDUGRIUHQHZDEOHJHQHUDWLRQE\
Minnesota Statute 216B.1691

Energy

Minnesota’s Household Energy Use:

0LQQHVRWDLVPDNLQJLWVKRPHVPRUHHQHUJ\HI²FLHQW
however, energy consumption continues to rise with
the increasing use of air conditioning, appliances, and
personal devices. Criteria are based on available Energy
,QIRUPDWLRQ$GPLQLVWUDWLRQ (,$ GDWDDQGGLUHFWLRQDO
nature of the data presented.

Protecting, preserving, and restoring
Minnesota’s natural resources is critical to our
economic vitality, health, and quality of life.
Healthy ecosystems contribute to the
overall well-being of Minnesotans as well
as state wildlife populations.

Minnesota’s Transportation Fuel Use:

8VHRIIRVVLOIXHOVIRUWUDQVSRUWDWLRQKDVEHHQ³DWRU
growing the last six years. A steady decline in fossil fuel
use is needed to achieve the state’s greenhouse gas
reduction goals. Criteria are based on the greenhouse
gas reduction goals set forward in the Next Generation
Energy Act.

%/220,1*721, MN

2017 Minnesota Environment and Energy Report Card
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Water
Clean water is critical to our health, economy and overall way of life in the Land of 10,000 Lakes. We
all play a role in protecting our state’s most precious resource for future generations. Our state is home
WRULYHUDQGVWUHDPPLOHVPLOOLRQDFUHVRIZHWODQGVDQGWULOOLRQVRIJDOORQVRIJURXQGZDWHU
resources. Minnesotans care deeply about preserving these resources. We recognize that water is
fundamental to Minnesota’s present and future quality of life and prosperity. However, Minnesota’s
population is growing and our environment is changing. This puts stress on water resources. We can no
longer take for granted easy access to high-quality water for recreation, drinking, and commerce.
Minnesotans chose to invest in water. In 2008, we voted to increase sales tax to safeguard drinking
water sources as well as to protect, enhance, and restore lakes, rivers, streams, and groundwater. In
2015, Minnesotans took another step toward improving water by enacting a law that protects water
quality and habitat by requiring vegetation buffers on more than 100,000 acres of land next to water.
5HFRJQL]LQJWKHQHHGIRUDZDWHUHWKLF*RYHUQRU0DUN'D\WRQGHFODUHGWKH<HDURI:DWHUDQG
asked Minnesotans to take a pledge to protect and preserve clean water for drinking, recreation,
agriculture and for the thousands of other ways water serves a role in our daily life. Take the Water
Pledge: www.mn.gov/governor/issues/wateraction

(QVXULQJWKDWDOO0LQQHVRWDQVEHQH²W
equally from our water resources and
that no group is disproportionately
impacted by water pollution or supply
problems will lead to a stronger,
healthier state for everyone. Going
forward, population growth, activities
on the land, and economic growth
will continue to affect water quality
and quantity. Balancing the needs
of the state’s many water users
while protecting our diverse water
resources is a challenge that requires
a coordinated, interdisciplinary, and
ongoing effort.

Minnesota has abundant water resources overall, but quality and availability issues threaten our future.
Water concerns touch on human health, ecosystems, and our responsibility to downstream neighbors.

CAMBRIDGE, MN

TWIN CITIES METRO

INFRASTRUCTURE

CHLORIDE

The U.S. Environmental Protection
Agency estimates that meeting
Minnesota drinking water
infrastructure needs will cost
as much as $7.4 billion over the
next 20 years. Upgrading aging
municipal wastewater treatment
systems statewide is estimated
at $4 billion. Sixty percent of
necessary upgrades are located in
Greater Minnesota.

Chloride from winter deicing
chemicals in runoff is an increasing
concern for water quality,
particularly because removal from
water systems is prohibitively
expensive. At high concentrations,
FKORULGHFDQKDUP²VKDQGSODQWOLIH
Some 349,000 tons of chloride in
the form of winter deicing chemicals
are applied in the Twin Cities
metropolitan area each year.
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KOOCHICHING COUNTY, MN

WETLANDS
The biggest threats to wetlands

are practices on the land that
cause degradation of water quality
and natural vegetation and the
invasion by exotic species. The
overall goal at both state and
federal levels is to maintain or
even increase wetland acreage.
Wetlands’ water quality also suffers
from pollutants and water volume
overloading due to storm water in
both rural and developed areas.

CONTAMINANTS OF EMERGING
CONCERN (CEC)
Individuals and industry use tens of
thousands of chemicals in a vast array
of products and applications, including
household cleaners, medications, lawn
care chemicals and personal care products.
Some chemicals end up in places we never
expected, including lakes and rivers. Many
CECs have not been evaluated for the risks
they pose to the environment, plants and
animals, or humans.

Lake and River Water Quality

012

We have reduced pollution from sewers and industry in the last several decades.
However, pollution from agriculture, lawns, and roads is increasingly found in our
drinking water supplies, rivers, and lakes.

Water Quality in Lakes

Percent of Lakes with
Good Water Quality


!

40 - 59
20 - 39
0 - 19
Watersheds Not Yet Assessed

Water Quality in Rivers
and Streams

Percent of Streams with
Healthy Aquatic Communities


!

40 - 59
20 - 39
0 - 19
Watersheds
Not Yet Assessed

Community Action:
Lake Volney — A local lake
association has worked for decades
to improve Lake Volney in Le Sueur
County, near Le Center. They’ve
taken on wetland restoration, buffer
strips, stream bank stabilization, rain
gardens, and annual cleanups, and
they have collaborated with farmers
WRDGRSWEHQH²FLDOSUDFWLFHV7KH
lake went from algae covered in the
VWRJRRGZDWHUFODULW\LQ

60% of lakes
and rivers
meet water quality
standards for fishing
and swimming.
Do Your Part:

SOURCE: MPCA – Assessments through November 2016

Water plays a major part in Minnesota’s culture, economy, and natural ecosystems. As residents, we want to
NQRZLIRXUZDWHUVDUHKHDOWK\&DQZHJRVZLPPLQJDQGHDWORFDO²VK"&XUUHQWO\WKH0LQQHVRWD3ROOXWLRQ
&RQWURO$JHQF\ 03&$ LVWHVWLQJWKHTXDOLW\RIQHDUO\DOO0LQQHVRWDZDWHUVDQGLV²QGLQJWKDWDERXWGR
not meet basic water quality standards. Water quality information is used to determine if lakes and rivers are
VZLPPDEOH²VKDEOHDQGLILQWHUYHQWLRQVDUHQHHGHGWRLPSURYHZDWHUTXDOLW\
Excess nutrients and sediment threaten the health of many lakes and rivers in Minnesota. Phosphorus and
QLWURJHQIURPIHUWLOL]HUVDQGFKORULGHIURPURDGDQGZDWHUVRIWHQHUVDOWDUHVLJQL²FDQWVRXUFHVRIQXWULHQW
contamination that impair water quality and impact recreation. Activities on the land are responsible for
generating these contaminants. For example, in watersheds dominated by urban and/or agricultural land,
at most, half of the lakes fully support the standard for swimming because of phosphorus and resulting
algae blooms.
6WUHDPDQGULYHUFRQGLWLRQV¨LQFOXGLQJWKHFRQGLWLRQRI²VKDQGRWKHURUJDQLVPVDQGOHYHOVRIQLWURJHQ
phosphorus, and other pollutants — worsen as you move west and south in the state.

All Minnesotans need to do their
part to improve water quality.
The choices landowners make
on their landscape determine
whether it is able to hold the soil,
DEVRUEUDLQIDOODQG²OWHUQXWULHQWV
The choices we make today will
affect future Minnesotans for
decades to come. Engaging local
FRPPXQLWLHV QHLJKERUVDQG
XSVWUHDPZDWHUVKHGUHVLGHQWV 
to make sure that everybody
understands how their actions
contribute to the downstream
problem is a key strategy for
addressing the water quality
issues in the state.
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Sustainable Water Use
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0LQQHVRWDLVDWULVNRIRYHUXVLQJZDWHULQVHYHUDODUHDVRIWKHVWDWH6XI²FLHQW
water supply is vital to our public health, economy, and ecosystems.

Water Use - Since 1997

Water Level Trends in Monitoring Wells

60%

While not all of Minnesota has water supply
issues, numerous wells have shown a decrease
LQZDWHUOHYHOLQUHFHQW\HDUV 

PERCENT CHANGE

50%
40%

Real State Gross Domestic Product

30%

Water Use - 3 year average

20%

Population

10%

Little Rock Creek

0

Increased groundwater
pumping for irrigation in the
watershed has decreased
groundwater inputs to Little
Rock Creek, decreasing
oxygen and increasing water
temperatures which harm
brown trout populations.

Water Use - 3 year average/per capita
-10%

1997

1999

2001

2003

2005

2007

2009

2011

2013

2015

Water use excludes power generation

SOURCE: MNDNR

Minnesota has abundant water resources, but water resources are not
evenly distributed across the state. Over the last few decades, average
water use per person has remained stable. However, the population
has grown steadily, resulting in increased statewide water use over this
time frame. Further, growth and development have not been evenly
distributed across the state. This results in varying pressure on locally
available water supplies. Parts of Minnesota, like the Redwood River
area, face real challenges to meet water demand sustainably. Declining
aquifer levels are causing water supply issues for communities, industry
and wildlife areas along the Redwood River.
For some communities and regions of the state, surface water resources,
ecosystems, and domestic water supplies may be at risk from increased
use. Going forward, Minnesota’s water supply systems will need to be
UHVLOLHQWDQG³H[LEOHHQRXJKWRPHHWHFRV\VWHPDQGFRPPXQLW\QHHGV
as we work to develop a clearer picture of how much water use is
VXVWDLQDEOHIRU0LQQHVRWDFRPPXQLWLHV,PSURYLQJZDWHUHI²FLHQF\DQG
reducing waste are critical to providing this resilience.
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Water Level TREND
Downward
None
Upward
Insufficient Data

Redwood River Area

SOURCE: MNDNR

Do Your Part:
)L[OHDN\²[WXUHVDQGPLQLPL]HODZQZDWHULQJWKURXJKXVLQJ
different grass varieties, native plantings, or allowing lawns to go
dormant during hot and dry weather. One alternative is fescue-blend
grasses, which require about 70% less water than typical lawns.

Nitrate

014

Nitrate is one of the most common water pollutants in MN groundwater. In areas
with vulnerable groundwater, wells are more likely to have elevated nitrate. Elevated
QLWUDWHLQGULQNLQJZDWHUFDQEHKDUPIXOWRKHDOWKVSHFL²FDOO\WRWKHKHDOWKRILQIDQWV

MAWQCP is
a partnership
between the State
of Minnesota, the
federal government,
and Minnesota’s
network of soil and
water conservation
districts. Minnesota businesses,
including Land O’ Lakes, Inc.,
also partner with the program
to protect our water resources.
0$:4&3KDVFHUWL²HGPRUH
WKDQDFUHVDQGVSXUUHG
over 510 new best management
practice implementations.

Private Wells

3ULRUWR7UHDWPHQW

Nitrate in community
source water supply

Nitrate
concentration
MDH action
3-5 mg/L Provides education
5-7 mg/L Tests quarterly + helps ID/
address sources
7 mg/L Begins treatment discussions
$ERYH 3
 XEOLFZDWHUVXSSO\QRWL²HV
10 mg/L customers + treat to remove
QLWUDWHRU²QGDOWHUQDWHVRXUFH

>=10 mg/L

3RLQWVLQGLFDWHFXUUHQW  
nitrate conditions of private wells in
vulnerable areas of Minnesota. 22%
of private wells are above 3 mg/L, a
level at which preventative measures
should be considered. 10% of wells
exceed 10mg/L which is above the
Safe Drinking Water Standard.

100

Nitrogen Sources

Nitrate concentration*

5-10

3-5

0-3

Future township testing (tentative)

SOURCE: MDA & MDH

Nitrate is one of the most common water pollutants in Minnesota’s
groundwater, affecting a large number of private wells and public water
supplies. Septic tanks, fertilizers, and manure are major sources of nitrate
pollution in Minnesota.
Approximately 20% of Minnesota’s cropland overlies highly sensitive
groundwater. Southeast and central Minnesota are especially vulnerable
to contamination. Implementation of best management practices,
like planting living cover on targeted high-risk areas, as well as using
appropriate techniques for application of nitrogen fertilizer, can reduce
nitrate in groundwater.

Monitoring drinking water for nitrate:
The Minnesota Department of Agriculture (MDA) designed the Township
Testing Program to determine nitrate concentrations in private wells.
7KH0'$LGHQWL²HGWRZQVKLSVWKDWDUHYXOQHUDEOHWRJURXQGZDWHU
contamination and have row crop production (see map), and prioritized

80

*Nitrate Safe Drinking Water Standard is 10mg/L

them for testing due to their
increased risk. In areas with elevated
nitrate, MDA will work with local
communities to develop and
implement strategies to reduce
nitrate contamination. In a limited set
of the most vulnerable parts of the
state, application of fertilizer in the
fall and winter will be restricted.
The Minnesota Department of Health
monitors nitrate levels in community
water supplies and works with Public
Water Suppliers to try to prevent
nitrate from exceeding drinking water
standards through land use changes.
If nitrate levels are too high, treatment
systems need to be built.

60

40

20

Atmospheric
WW Point Sources
Feedlot
Forest
Cropland Runoff
Cropland Drainage

ANNUAL NITROGEN LOAD (MILLION LBS)

Community Source Water Supply

Minnesota Agricultural
Water Quality Certification
Program (MAWQCP)

0
Urban NPS
Septic
Cropland Groundwater

SOURCE: MPCA, 2013
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Nitrate and Methemoglobinemia
Drinking water with high nitrate can cause a potentially fatal disorder called methemoglobinemia.
Methemoglobinemia is a condition in which more than one percent of the hemoglobin in red blood cells take
the form of methemoglobin. Hemoglobin carries oxygen in our blood, delivering it from the lungs to the rest of
our body. Methemoglobin does not carry oxygen well and, when it replaces hemoglobin, it can cause a grayblueness of the skin (cyanosis).
We have a lot of information about how excess nitrate in drinking water behaves in our bodies and leads to
methemoglobinemia. Nitrate in water is almost completely absorbed into the blood. Our bodies convert a
portion of that nitrate into nitrite. Nitrite reacts with blood to create methemoglobin. The more
methemoglobin in the blood, the worse that blood is at carrying oxygen where it is needed. Along with these
changes in blood chemistry, a person suffering methemoglobinemia may also experience elevated resting
heart rate, weakness, nausea, and in severe cases, death.

Methemoglobinemia in Minnesota and Wisconsin
Research and case reports show that nitrate in well water above 10 milligrams per liter (mg/L) can cause
methemoglobinemia in infants less than six months old. In 1945 the hypothesis that high levels of nitrate in
well water caused methemoglobinemia was published (Comly 1945). Two years later, an infant near the town
of Tyler became the first published case in Minnesota (Rosenfield and Hudson 1950). In the following three
years, there were 146 cases voluntarily reported in Minnesota, including 14 deaths. In 1979 and 1980 there
were two reported cases of methemoglobinemia in Minnesota. In both cases nitrate concentrations in the
wells were over 50 mg/L. Once the source of water was changed in the homes, the methemoglobinemia
resolved (Convery 2013).
Most Minnesota cases of methemoglobinemia in infants occurred in the southwestern part of the state, but
cases have been reported from the southern border to as far north as Becker County. Some infants developed
symptoms after fewer than two days, and other infants were fed formula prepared with well water for up to
60 days before symptoms appeared. It is suspected that many milder cases were resolved by changing the
source of the infant’s water and were never reported (Rosenfield and Huston 1950). There were no
methemoglobinemia cases reported in breast fed babies.
The most recognized symptom of methemoglobinemia is a gray-blue color to the lips that eventually spreads
to the whole body. In some cases, the bluish color can be so subtle that it goes unnoticed (Rosenfield and
Huston 1950). This was the case when parents in Columbia County, WI brought their child in for immunizations
in 1998. They noticed that their child had been “crabbier than normal” and had been vomiting after feeding
since they moved to a new house served by a private drinking water well. Concerned that this may be a case of
methemoglobinemia, a home nurse visited the family and took water samples. The concentration of nitrate in
their well water was 22.9 mg/L. The doctor placed the baby on bottled water and the methemoglobinemia
resolved (Knobeloch, Salna et al. 2000).

Other Cases of Methemoglobinemia
Nitrate in well water and methemoglobinemia are not unique to the Midwest. It occurs all over the country, as
well as around the world. According to the Centers for Disease Control and Prevention, between 1979 and
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1996 there were six infant deaths from methemoglobinemia in Texas, South Dakota, Louisiana, Virginia, and
Colorado (Knobeloch, Salna et al. 2000). Additionally, it is a common problem in Eastern Europe, where most
methemoglobinemia cases are associated with contaminated water (Knobeloch, Salna et al. 2000).

Infants Are Especially Sensitive to Nitrate in Water
While adults can develop methemoglobinemia due to high levels of nitrate in drinking water, public health
actions mainly focus on infants less than six months old because they are an especially sensitive population.
Infants fed formula prepared with water high in nitrate are the most highly exposed population. They receive
the highest dose of nitrate compared to all other age groups based on body weight (U.S. Environmental
Protection Agency (EPA) 2011). In addition to their high exposure, infants have different body chemistries
than adults. They convert more nitrate to nitrite, which leads to the creation of methemoglobin, and their
bodies are less able to convert methemoglobin back into hemoglobin. This causes methemoglobin to build up
in the body of an infant faster than it builds up in the body of an adult.

Scientific Support for 10 Milligrams per Liter
The evidence supporting the 10 mg/L US EPA Maximum Contaminant Level (MCL) for nitrate in drinking water
and the Minnesota Health Risk Limit (HRL; which is the adopted MCL) is strong. Because exposure to nitrate
and resulting illness has been observed in humans rather than just laboratory animals, values derived to
protect people do not have to be adjusted to account for differences in animals and humans.
Additionally, the six Minnesota cases of methemoglobinemia in infants described by Rosenfield and Huston
(1950) occurred in water with nitrate levels above 10 mg/L. A nationwide survey performed by the American
Public Health Association in 1949 showed this was a national trend. The survey collected details of 278
methemoglobinemia cases, of which 214 included information about drinking water sources. All 214 cases
were associated with drinking water that had a concentration of nitrate above 10 mg/L (Walton 1951).

Factors That May Reduce Cases of Methemoglobinemia
Much of what is known about the health risks of nitrate is from reports, surveys, and other work done in the
mid-1900s. Physicians and scientists quickly concluded that water with nitrate above 10 mg/L is potentially
lethal to infants less than six months old. Since that time, there have been several changes that may have
reduced the real or perceived number of methemoglobinemia cases in Minnesota.
•

•
•

2

The high number of cases of methemoglobinemia in 1947-1949 lead to a familiarity with the illness in
infants and how to treat it (switch water sources). There has been a gradual drop off in the number of
cases voluntarily reported by physicians following this awareness. Additionally, new mothers are more
aware of their water source and may opt to feed their babies formula reconstituted with bottled
water.
The condition may not be easily recognized by health care providers, particularly in mild cases with
symptoms like irritability, lethargy, and/or a blue skin color that may fade and return.
Methemoglobinemia is not a reportable illness in Minnesota and there is no mechanism in place for a
provider to report cases to the state health department. This limits our ability to know how many
infants are treated for this condition each year. In a recent review of hospital discharge data and
emergency department records in Minnesota from 2000-2016, there were 10 cases of
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•

•

methemoglobinemia in infants greater than one day old and less than one year old. The majority of the
case records lacked supporting information needed to definitively rule out nitrate in drinking water as
a cause or contributor to the diagnosis.
The 1974 MDH Well Code set a new standard for construction for all new wells in Minnesota.
Requirements on casing materials, distances from contamination sources, and well construction
methods all help reduce nitrate and bacteria contamination. For example, Walton (1951) noted that in
Iowa, water samples with nitrate concentrations over 10 mg/L occurred in 39.7 percent of dug wells,
21.5 percent of bored wells, and only 4.5 percent of drilled wells.
Baby formula ingredients have changed since the 1950s. Formulas now contain antioxidants such as
Vitamin C that can turn nitrite into nitric oxide, a beneficial molecule, and block the formation of
methemoglobinemia. This is also why vegetables, a source of high nitrate in the diet, have not likely
resulted in cases of methemoglobinemia. Their high antioxidant content may be playing a role in
converting the nitrite from nitrate to nitric oxide, reducing harmful effects of nitrate.

In sum, the evidence remains compelling that high levels of nitrate in well water cause
methemoglobinemia. While methemoglobinemia in infants may be less common today, it has not
disappeared, and remains an important public health concern.
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Advancing Safe and Sustainable
Water Reuse in Minnesota
THE 2018 INTERAGENCY WORKGROUP REPORT AND RECOMMENDATIONS

Water Reuse in Minnesota
Water reuse will be an increasingly important part of managing Minnesota’s water resources as
demands on our water supplies continue to grow due to population increases, urbanization, climate
change, increased irrigation and industry growth. Water reuse is happening across Minnesota. The main
reason cited for many water reuse projects is to conserve water, but implementers also say saving
money and meeting environmental regulations are reasons for water reuse.

Common types of water reuse projects in Minnesota by source and end use (estimations)

Purpose of Report
Despite increasing interest in water reuse, there is no comprehensive statewide guidance or policy on
water reuse to ensure that projects are safe and sustainable.
In 2015, the Minnesota Legislature directed the Minnesota Department of Health to “prepare a
comprehensive study of and recommendations for regulatory and non-regulatory approaches to water
reuse for use in the development of state policy for water reuse in Minnesota”. The Clean Water Fund
provided funding for the report.

1 of 2
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Report Highlights
State agencies, the Metropolitan Council, the University of Minnesota (the Workgroup) and
stakeholders in the water reuse community worked together to develop a report that serves as a
foundation for advancing safe and sustainable reuse in Minnesota.
The full report is found at Advancing Safe and Sustainable Water Reuse in Minnesota
(www.health.state.mn.us/divs/eh/water/dwp_cwl/reuse/2018report.pdf). Highlights include:
▪
▪
▪
▪

Information about water reuse in Minnesota (examples of projects, current management, and
challenges and opportunities)
Examples of water reuse policies and management in other states and nations
Ways to manage human health risks posed by water reuse
Stakeholder input, including survey results and meeting summaries

Recommendations and Next Steps
The Workgroup developed Minnesota-specific recommendations in the report:
a. Create an expanded workgroup with practitioners, advisors and stakeholders to continue
development of standards and programs.
b. Prioritize research needs and integrate ongoing research to address questions about reuse.
c. Define roles and responsibilities to oversee and monitor water reuse.
d. Establish an information and collaboration hub on the web to share information and resources.
e. Develop a risk-based management system to determine if regulation or guidance is needed.
f. Develop water quality criteria for a variety of reuse systems based on the log reduction target
approach for pathogens to manage human health risks.
g. Resolve unique issues related to graywater reuse to determine the feasibility of expanding
graywater reuse.
h. Provide education and training to support water reuse.
Minnesota state agencies will work to communicate the information in the report and advance the
recommendations. The water reuse community and decision-makers will be an important part of
moving the effort forward.
Minnesota Department of Health
PO Box 64975
St. Paul, MN 55164-0975
651-201-4700 | health.water.reuse.mn@state.mn.us
www.health.state.mn.us/waterreuse
02/16/2018
To obtain this information in a different format, call: 651-201-4700. Printed on recycled paper.
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Nutrient Reduction: Good for Water Quality and Climate
Protection
Frank Kohlasch
EQB May 16, 2018

Observed Climate Changes in Minnesota
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Next Generation Act GHG Reduction Goals
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2014 Minnesota Greenhouse Gas Emissions
Waste ResidentialCommercial
1%
5%
5%
Transportation
25%

Industrial
14%

Livestock and
Feedlots
6%

Electric Power
30%

Cropland
14%
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GHG Benefit of Nutrient Reduction Practices
Nutrient Reduction Practice
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Estimated Tons of CO2-e
Reduced per 100,000 acres

1. Convert cropland to trees

126,000- 261,000

2. Convert cropland to grass

96,000- 133,000

3. Reduce Nitrogen applied

35,000

4. Nitrification/ urease inhibitors

22,000

5. No till tillage

20,000

6. Cover crop

13,000

7. Controlled release fertilizers

7,000

8. Reduced tillage

6,000
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GHG Implications if Implement State Nutrient Strategy
• Most practices result in net GHG reduction

• Project net reductions in GHG emissions of about 10% from the
agriculture/ land use sector if all strategies implemented

• GHG reduction is a co-benefit of nutrient reduction strategies
• Improved water quality is the driver
6
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State of MN Nutrient Reduction Strategy – practices evaluated

Increase Fertilizer Use Efficiencies
• Reduce amount of nitrogen applied (6.3 million acres)
• Fertilizer placement - depth in soil (2.2 million acres)
• Fertilizer application timing (3.1 million acres)
Increase and Target Living Cover
• CRP - grass/ trees (0.3 million acres)
• Cover crop (1.1 million acres)
• Riparian buffers (0.1 million acres)
Field Erosion Control/ Tile drainage for WQ treatment
• Conservation tillage (4.9 million acres)
• Constructed/ restored wetlands (0.5 million acres)
7

Fertilizer Efficiency Improvements – 11.6 million acres

Practice

028

Impact on GHG emissions (short
tons CO2-e)
1,151,000 ton decrease

Apply nitrogen at recommended
rates
Fertilizer placement - lower depth 317,000 ton increase
in soil
Fertilizer application timing

434,000 ton increase
8

Increase and Target Living Cover - 1.6 million acres

Practice
CRP- grass

Impact on GHG emissions (short
tons CO2-e)
425,000 ton decrease

Cover crop

358,000 ton decrease

Riparian buffers

91,000 ton decrease
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Conservation Tillage- 4.9 million acres

Practice
Conservation tillage/ residue
retention

030

Impact on GHG emissions (short
tons CO2-e)
372,000 ton decrease
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Constructed/ Restored Wetlands – 0.5 million acres

Practice
Constructed/ restored wetlands

031

Impact on GHG emissions (short
tons CO2-e)
361,000 ton increase

It may be possible to optimize constructed wetlands to maximize carbon
storage and minimize methane release.
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Nutrient
Reduction =
Climate
Protection
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