Nitrates in Groundwater-
Filtering Out the Facts

MN Agriculture and Nitrates Forum
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Nitrogen Fertilizer Management Plan Review

s MDA is currently revising this Plan which has
been in place since 1990;

= Plan provides direction on how the State should
proceed when groundwater is adversely
impacted by the use of nitrogen fertilizer;

= Committee is made up of agricultural
organizations, state agencies, UM, county staff
and environmental groups:;

= Review and recommendations should be
completed by early next year;

= Many of the materials discussed today have
been presented and discussed
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3 out of 4 Minnesotans get their drinking
water from GROUNDWATER

B Groundwater-
Private

B Groundwater-
Public

1 Surface-Public

54%

2\ MINNESOTA DEPARTMENT
A \riCULTURE



MINNESOTA DEPARTMENT

of AGRICULTURE

Mythbusters







Driving with your tailgate down increases your
gas mileage?
Correct Answer---FALSE (BUSTED)

Sorry, You're Incorrect

ha rAarrent ancwwar o
The correct answer is

B. False

go. But when MythBusters Jamie
Hyneman and Adam Savage drove identical
trucks under the same conditions across
the desert — one with the tailgate up and
the other with it down — Jamie's tailgate-
closed pickup outlasted Adam's by more
than 30 miles.

Closing the tailgate actually improves fuel
efficiency because it creates a type of
airflow called a separated bubble within the
bed of the truck. As wind rushes over the
moving truck, that bubble of slow-moving air
deflects it over the raised tailgate. By
guiding surrounding air over and across the
truck bed, that vortex effect prevents added

drag. >
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Nitrate contamination is widespread across Minnesota
and rapidly getting worse

"TRUE or FALSE"??
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Complicating Factors
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Important to note that well construction and
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Nitrates Tend to Stratify Near the Top of the Aquifer
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Sensitivity Ratings

W Estunated vertical travel time for water-bome surface
N cortaminEs to enter the wppenmaost bedrock agquifers
W\ (target zone)

1

Very High—Hocurs to months

High—"Weels to years

Moderate—TYears to decades

Low—Drecades to a century

Travel Times Can Vary Drastically
on a Localized Scale
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County Well Index Data
Nitrates in Private Drinking Wells
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___Two "Home Owner” Nitrate Monitoring Networks
k. have been Recently Established

Networks have been ‘;

designed to provide low- | e .
cost nitrate trend Y1
information; V
Private wells;

Homeowner participation N,
is the cornerstone of o o

® 10-81

the design;
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¥ wells will be used for

Nitrates in Private Drinking Wells in the
Central Sands

Central Sands Private Well Network
Distribution of 2011 Nitrate(mg/L) Results

Home Owner Network
Approach included
1,555 Minnesota

families:

This recent data
(2011) suggests that
about 5% > Health
Standard (10 mg/L);

Approx. 500-600
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Nitrates in Central Sands Network
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Southeast Nitrate Monitoring Network

Figure 1: Southeast Minnesota Volunteer Nitrate Monitoring Network
Buffer Locations and Aquifers of Completion
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Southeast Nitrate Monitoring Network
%0 Over 10 mg/L
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Monitoring Groundwater in Southeast
Minnesota’s Karst

MDA Monl’rormg Uses a
Diverse Approach:
« Streams/Rivers

* Springs

« Wells
Edge of Fleld
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Upward NOg—N Trends in Surface Waters
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Spring Monitoring in SE Minnesota
—What's Their Story?

MDA Monitoring in PMR 9 - Southeast Minnesota
DNR Fish Hatchery Springs
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8.0 . g . .
T and statistically significant
o
& 6.0
< .
3 40— ® 'o.o -
© e .
§ 2.0

0.0 | | | |

2002 2004 2006 2008 2010 2012

ULTURE

Data Source: John Hines, MDA Monitoring Unit  m oeparmment



Spring Monitoring in SE Minnesota
—What's Their Story?

MDA Monitoring in PMR 9 - Southeast Minnesota
DNR Fish Hatchery Springs
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If this trend continues, the

8.0

T median value would exceed the
o MCL in approximately 32 years
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Spring Monitoring in SE Minnesota

—What's Their Story?

MDA Monitoring in PMR 9 - Southeast Minnesota
Non-DNR Springs
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"Baseflow"-Whitewater River

t Middle Branch Whitewater River Average Winter Baseflow
Nitrate-Nitrogen 1993-2011
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Currently 11 Streams/Rivers
On the Impaired Listing for Nitrates

| Allimpairments || Approved TMDLs || Delisted impairments |
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Nitrates in Public Water Supplies
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Ag Communities Dealing with Elevated
Nitrate Issues
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_ Z 247 Hastings Municipal Wells
Nitrate Results 1993-2003

120

Drinking WaterStandard

10,07

Nitrate (mg/L)
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What's at Stake for Community Water
~ Suppliers Dealing with Nitrate Problems?

* Nitrate removal systems
typically cost between $2-3
Million for upfront construction
costs and also maintenance costs

* Costs of drilling new and/or
deeper wells;

* Costs of 'blending” multiple
wells to achieve get acceptable
water quality;

%% * Consumer costs are 2-6 times
t higher than non-impacted water

\ supplies

-
------




Dakota County Water Testing Service

2000-2005 Nitrate Results
(860 results, kriged)

West
St. Paul

Sunfish
Lake

Water Testing Service 2000-2005: Kriged Nitrate Results
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Hastings Area Private Drinking Water Wells

2000-2008 Comparative Results: Nitrate
n ~ 140 wells
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Nitrate contamination is widespread across Minnesota
and rapidly getting worse
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Nitrate contamination is widespread across Minnesota
and rapidly getting worse
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Crop Se/ec tion ana’ their Historic Acrea_qes He/p Exp/a/n |
Nitrate Trends in Groundwater....
"TRUE or FALSE 22




Native Prairie/CRP
Plantings
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One Key Irrigation Pivot Was Voluntarily Converted
to Alfalfa from 2003-2007
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2o Impact of Crop Types under Irrigated, Coarse-
N Textured Soils Perham SWPA

Russet Soybeans  Alturas Alfalfa Second Yr
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The Last 90 Years.....

- Acreage Trends in Minnesota's "Legume” Crops
\ (All Hay and Soybeans)

PR 7
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Clover, etc
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I O
Crops with Medium N Loss Leachmg Potential

Barley and Other
SmaII Grains
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The Last 90 Years.....
Acreage Trends for Minnesota's Major

Nitrogen Demanding Crops

/ﬂ\/"\ All Small Grain Crops
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C'r'op Se/ec tion ana’ their H/sfor'/c Acrea_qes He/p ' Exp/an |
Nitrate Trends in Groundwater....
"TRUE or FALSE 22
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e Septics

W Atmos (AG)

Most Recent Nitrogen Budget Analysis on

Inputs to Land (not water)
1 )

Atmos(non-ag)

4%
0% Lawn
Fert |
Sludge 0% AG Land Min
0% .y 32%

Manure

4% 3%

Legumes
12%

N Fertilizer
(AG)

Data Source: Wall, PCA




82°/o of Minnesota's Nitrogen Inputs are linked
to Agricultural Land

2500000

2000000 -
B Uncontrollable

1500000 - B Controllable

1000000 -

500000 -

Ag Land Non-Ag Land
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We Have Direct Management Control Over
About 55% of the N Inputs

B Mineralization
B N Fertilizer (AG)
B Legumes

B Manure

m Atmos (AG)

m Sludge
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Partitioning Nitrate-N Losses from

Mineralization and Fertilizer Applications
(SROC Waseca, 2000-2003 Wetter than normal years)
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Ni fm fe Josses would not be a problem if farmers
stopped putting on nitrogen fertilizer.....
" TRUE or FALSE 22
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NlTraTe con’rmbu‘rlons from Golf Courses and
Lawns are excessuve True or False”’”
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Perham Golf Course
Nitrate-N Levels Below the Fairways
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Lake Side Country Course at Perham Demonstration Project
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» Nitrate-N Concentrations under Traditional
K Irrigated Cropping Rotation vs. Golf Course

Perham Wellhead Protection Area

&= | Due to the dense fibrous root system, coupled with
‘ following recommended rates, turfgrass
contributions are generally low to very low
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Nitrate-N Concentrations under Traditional

Irrigated Cropping Ro’ra’rion vs. Golf Course
bu’nons from & )
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s, support the record corn production....
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Millions

In

Trends in Total Fertilizer Tonnage
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Commercial Nitrogen Fertilizer Sales

Trends in Minnesota: 1989-2011

Data Source: MDA, TVA, and AAPFCO
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Relationship between Grain Corn Production,
s Acreage, and N Fertilizer Inputs
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Bushels of Corn Produced per

Lb of N Fertilizer
1992 1o 2011

Statewide "NUE" on Corn Using the N Balance Method
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2012 Drought Impacts on N Recovery and
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Nitrogen fertilizer sales have sky-rocketed to
support the record corn production....
"TRUE or FALSE"??
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Producers are pouring on the fertilizer with no
consideration of timing, sources, and rates

"TRUE or FALSE"??
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Characterizing Regional and Statewide
Fertilizer Practices

Ay 2
;‘\: >- Survey of Nitrogen Fertilizer
.' ?\ Use on Corn in Minnesota

Peter Bierman', Carl Rosen’, Rod Venterea™®, Tohn Lamb?

Whiversity of Minnesota — Department of Seoil, Water, and Clim ate
“United States Department of Agriculture — Agricultural Research Service

.
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NASS Corn Grower N Survey-2010
’{rewide N Fertilizer Rates on Non-Manured Corn

(Represents 17% of the fields surveyed)
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NASS Corn Grower N Survey-2010
'jrewide N Fertilizer Rates on Non-Manured Corn

.‘ (75% of the fields surveyed followed beans)
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NASS Corn Grower N Survey-2010
. Timing of the Major N Source on Corn
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Producers are pouring on the fertilizer with no
consideration of timing, sources, and rates

"TRUE or FALSE"??




B Producers are pouring on the fertilizer
(P "TRUE or FALSE"??
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Minneso fa proa’ucers don't care abouf fhe en wronmenf |

and are unwilling to be part of the solution....
"TRUE or FALSE 22




Some Examples of Successful Innovations
Within Wellhead Protection Areas

« Introducing Alternative Cropping Systems
(Park Rapids, Perham, St. Peter);

» Introducing N Efficient Potato Varieties
(Perham and Park Rapids);

« Introducing ESN, N-Serve, and other slow
release products (Cold Spring, Perham, St.
Peter, Park Rapids, Verndale, etc);

* Land Swapping with City (Perham);

« Accelerated EQIP and CRP Signed Ups
(Holland);

« Bioreactors (St. Peter)
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" Discovery Farms Minnesota %Lﬁ;ﬁ

AMENDMENT

Discovery Farms Minnesota is a
farmer-led initiative to gather
information and assess the water quality
impacts of different types of farms, in
landscapes all across

Minnesota
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MINNESOTA AGRICULTURAL WATER RESOURCES COALITION
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