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Potential Saline Areas in the

Our unusual tiling situation.... |t

Geographic information, The color categories
represent the percent of the area that has
been mapped saline or has the potential to
become saline based on soil properties
Potentially saline affected acres = 2,000,000

* Increased salinity B . s

Calcium carbonate

Magnesium sulfate
Percent of Area

5 b ¢ ; ~. Potentially Saline
Sodium sulfate B | =

15-34
35-69

Franzen 2007




Drainage pipes

or “tile”

Flow to main
or ditch

Farmer Response

=
Free flowingtile outlet and a pumped outlet




decreases surface drainage = '
reduces sediment losses by 16 to 65 %
reduces phosphorus losses by up to 45%

increased nitrates and other soluble constituents
surface drains in a tiled field are a direct conduit to the tile

Zucker and Brown (eds.) 1998



Overview of Project

Phase | — 2008

18 sites Iin
Cass County \ |

Baseline data
One year H
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Overwew of Pr0|ect

Phase |l
8 counties
Saline soills

Water quality &
guantity

Samples from
tiled surface,
outlet,
comparable
untiled surface, &
downstream




What Matters?

Standards
of Quality
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for Waters S

Primary Secondary
Standards Standards of the Standards
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Parameter Stds. of State

pH

P (phosphorus)
SO4 (sulfate)
Ba (barium)

TDS (total dissolved
solids)

NO3(N) (nitrate

nitrogen)
Mg (magnesium)

Na (sodium)

Cl (chloride) ﬂ
EC (elec. cond)

9 of 248

8 sitesﬂ 10 ﬁ

Al (aluminum)

Se (selenium)

Other Studies
of surface
water

EPA’s Drinking
Water Std.




, Fargo




Richland County

Downstream
From Sheyenne
Grasslands

s




Stds of Qual for

Parameter Primary Drinking S.ecc?ndary Waters of the
H20 Drinking H20
State

Cu (copper) 30.5 ug/l
P (phosphorus) 1.0mg/|
SO4 (sulfate) 250 mg/I 450 -750 mg/I
ZN (zinc) 388 ug/I 5 mg/l or

5000ug/I
TDS (total dissolved 500mg/|
solids)
NO3(N) (nitrate 10 mg/l
nitrogen)
Mg (magnesium)
Na (sodium)
Cl (chloride) 250 mg/l 250 mg/l
EC (elec. cond)
Al (aluminum) 750 ug/l

Se (selenium) 20 ug/' (acute) -



Stds of Qual for

Parameter Primary Drinking S.ecc?ndary Waters of the
H20 Drinking H20
State
Cu (copper) 30.5 ug/l
P (phosphorus) Average — 7,953 mg/I 1.0 mg/I
High — 9,250 mg/I
SO4 (sulfate) Low — 4,430 mg/| 250 mg/I 450 — 750 mg/I
ZN (zinc) 388 ug/I 5 mg/l or
5000 ug/I
TDS (total dissolved 500mg/|
solids)
— Average — 30 mg/I
Nt03(|)\|) (nitrate 10 mg/l High -37 mg/|
TOsEn Low — 23 mg/I
Mg (magnesium)
Na (sodium)
Cl (chloride) 250 mg/l 250 mg/l
EC (elec. cond) Z
All samples below the
Al (aluminum) 750 ug/l standards

Se (selenium) 20 ug/' (acute) -



Stds of Qual for

Parameter Primary Drinking S.ecc?ndary Waters of the
H20 Drinking H20
State
Cu (copper) 30.5 ug/l ~
No
P (phosphorus) detects 1.0 mg/l
SO4 (sulfate) 250 mg/I 450-750 mg/I
ZN (zinc) 388 ug/I 5 mg/l or
5000 ug/I
TDS (total dissolved 500mg/|
solids)
NO3(N) (nitrate 10 mg/l
nitrogen)
Mg (magnesium) e d.eteCt
from tile but
Na (sodium) hlgh in4 of 19
_ up and
Cl (chloride) R T e 250 mg/l 250 mg/l
EC (elec. cond) samples
Al (aluminum) 75 ug/l

17 of 19 samples were over the

///
20 ug/I (acute) acute level 14

Se (selenium)




Monthly NO3 (N) Loss and Field Tile Water Outputs

~N
- ) 87# N/ac
July 5.3 5.4-11
o
60# N/ac
6-16-11

Apr-10 May-10 Jun-10 Jul-10 Sep-10 Oct-10 Nov-10 May-11 Jun-11 Jul-11
B Monthly NO3(N) Loss (Ibs/acre) B Monthly Water Output (millions of gallons)

NO3(N) Loading in Ibs./acre
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Phosphorus

G

Apr-10 May-10 Jun-10 Jul-10 Sep-10 Oct-10 Nov-10 May-11 Jun-11 Jul-11 Aug-11
H lbs/acre m gallons/100 million
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142 acres installed in 2007

Richland County




2010 and 2011 Yield Maps

E Yield Map
Yield by Variety Map PIONEER Klosterman;Carson Year: 2011

%PENHR 3 Kiosterman;Carson FIT Servi‘es Farm: Tom K Farm Inc Crop: Com

Farm: Tom K Farm Inc Year: 2010 ndersons (134N-50\

Field: andersons Crop: Com

Harvest Summary
Total Yield (dry): 20,531.69 bu
Harvested Area: 140.94 acre

Avg. Moisture: 16

As-Planted Products Average Yield: 14567 bu/acre
HX1/LURR2)
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EC K K Ca Ca Mg Mg Na Na p p decreased or
UL T 010 [T 2001 T 10 T 011 2010 V001 7 00 T 2011 7 2010 7 2011 | Y 2000 T 2011 T 2010 [T 2001 [T 2000 |7 2011 |” the same=

135.0 154.0 3084.8 1091.2 1271.1 1660.0 567.0 621.0
702.0
936.6 1120.0 726.6 738.0

2240 4192.4 16070.4 817.7 1400.0 1268

180.0 212.0 8771.3 10515.2 10853 1340.0 319.

77.0 118.0 15944.4 12995.2 832.,5 1040.0

106.0 [N IR RS oc0. 0
[a740] 75448 132928 12339 1360.0

98.0 116.0 89943 10515.2 973.8 1380.0

105.0 116.0 669.0 1686.4
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Richland Co EC EC K K Ca Ca Mg Mg Na Na c P decreased or
site v Depth*|2010 |*/2011 |~ 2010 ~+|2011 |*2010 ~ 2011 ~+ 2010 ~ 2011 ~ 2010 v 2011 v 2010 |+ 2011 ~+ 2010 ~+ 2011 |+ 2010 |* 2011 |*|2010 '+ 2011 |~ thesame=

135.0 182.0 6704.8 8630.4 669.0 800.0

78.0 6125.0 8233.6 8325 860.0

102.0 70914 5852.8 906.9 800.0
7638.4 624.4 1040.0

107.0 152.0 6452 h 862.3 1080.0

698.7 980.0

158.0 7894.2 13491.2 758.2 1260.0 340.2 486.0

140.0 27428.9 29264.0 7285 980.0 806.4

220.0 200.0 64818 7142.4 966.3 1100.0 2683

143.0 162.0 17750.7 2182 996.1 1100.0  40y.
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Richland Co EC EC K K Ca Ca Mg Mg
site " Depth ™ 2010

T T 010 T U T 010 T 011 T 0 2001

105.0 126.0

6838.6 9622.4

147.0 148.0 14707.1 22915.2
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Richland Co EC EC K K Ca

Ca Mg

site " Depth ™ 20010 (Y 2011 |V 2010 (Y 2011 Y 2010 T 2011 [T 2010 2011 v 2010 v 20117 2010 |7 2011 7 2010

6660.2 7638.4  1263.

9505.0 10515.2

8729.6  1070.4 1120.0 130.2 252.0

9826.8 12102.4 1025.8 1060.0 268.8 369.0

6764.3  7340.8 862.3 940.0 54.6 108.0

6645.4 10019.2 802.8 880.0 92.4 225.0

7388.7  9225.6

2899.0 16566.4  1248.8

6764.3 7836.8 11745

8221.2 18649.6 14128

.

" 010

317.0
317.0

16.0

N p p

011 Y 2010 | ¥ 2011 | ¥ the same=

31.0 3.0
- 2s0| N
. 19.0 1.0
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1,600,000 - - ‘||| H |-|| |‘||‘ T ||‘ ||| || ‘l||| |

1,400,000 . Water

1.4 Million Gallons Use
1,200,000 of Water Consumed
for Transpiration

1,000,000 Corn
800,000 crop
’ ' 2010

600,000
B Volume outflow (in
gallons) from Tile

400,000
Volume consumed

(gallons) for
transpiration

.l......H|IHHI|||||“|||m....... i .lh\lh.nh.. It | “HHHIII HHHHHIIIIH||||mm| HHHIHIH ¢ Precipitation (inches)

200,000

7-Oct-10

27-May-10 -
3-Jun-10 -
10-Jun-10
17-Jun-10 -
24-Jun-10
12-Aug-10 -
19-Aug-10 -
26-Aug-10
16-Sep-10 -
23-Sep-10
30-Sep-10 -
14-Oct-10 -
21-Oct-10

28-Oct-10




Keeping nutrients out of
downstream water bodies

* Drainage Management

« Split Application of Fertilizer
* Wetlands

NDSU s&=ol&E™




Controlling nutrient loading

In-Line Bioreactor

flow
control
structures

drainage |

laterals d\\'\a

tile main

drainage
bioreactor

stream |

IOWA STATE
LUMIVERSITY
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Reactor Installation

IOWA STATE
UNIVERSITY

NDSU s&rvice™




Denitrification Wall Denitrification walls intercept

subsurface flow and use a

carbon source such as sawdust

or woodchips to remove

b S nitrates by microbial

e denitrification.

Nitrate —__ =

Denitrification
wall
University of Waikato, New Zealand

\ /

<« Denitrification wall

; impermeable or restricted flow layer =

IOWA STATE N YL b
UNIVERSITY 7 - Ly
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Question?
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