Summary of tile drainage water quality monitoring for
seven years in Southeast North Dakota
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Background

TP e,
.

e Subsurface Drainage is used to
drain excess water from soil Subsurface Drainage
profiles

e Controlled Drainage is the process
of controlling the timing and
guantity of water from fields

e Subirrigation is the application of
irrigation water directly to the
root zone to raise the effective
water table depth

NORTH DAKOTA .
NDSU STATE UNIVERSITY Subirrigation




The Red River Valley i
dl’ilil‘lﬂge haSin 7| detai

N.D,
ftanitalm "Mnnipﬂg.{'
8.0, MIRN.
A
; N
Parnbina R Pembina
Draylon
Devils Lake &
b M Grand ;
*onne River . Farks """:‘-"i.f"‘-‘iBg :
Crookston
Horth Dakala { :
} HEIE’E-_EF:I Mirnesota
Fargad
o 30 ' -
s Wahpeloh fargus prls
e . ter Tad River
Red River Bois de Siowus
Lake [raverss
uegins " ‘e | Wheaton
Soulh Browns
Dakata "'ul"El”'E"f

Herald graphic


Presenter
Presentation Notes
Reconnaissance of Mercury in Lakes, Wetlands, and Rivers in the Red River of the North Basin, North Dakota, March Through August 2001
Water-Resources Investigations Report 03-4078
 
By Steven K. Sando, G.J. Wiche, R.F. Lundgren, and Bradley A. Sether
 
Prepared in cooperation with the U.S. Army Corps of Engineers
2006


g |

LB
"Q ;
& | '
- * © 2016 Googi?érj
't

|
.
4

e K




B. Tile Drained C. Drained /Subirrigated
(25 ac) | (25 ac)
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A. Drained/Subirrigated B. Drained /Subirrigated
(50 ac) (50 ac)
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Controlled Drainage and Subirrigation
at Fairmount, Richland County, ND
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Water Quality Monitoring
-- surface ditch, subsurface drainage outflow
& shallow groundwater

Year |Locations | Cations | Anions | Calculated | Additional

39 Pesticides
at 2 sites

Jia, X., T.M. DeSutter, Z. Lin, W.M. Schuh, and D.D. Steele. 2012. Subsurface
drainage and subirrigation effects on water quality in southeast North Dakota.
Transactions of the ASABE 55(5): 1757-1769.




Water Quality Monitoring at the Outlet
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Monthly
Rainfall
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Monthly
Flow

NDS
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Monthly
Nitrogen
Load

NO,-N (Ib/ac)

NDSU srte ki




Monthly
Sulfate
Load

NDS

NORTH DA
STATE UNIV

SO, (Ib/ac)

1800 1 | mmm 2008
1600 - | NN 2009
[ 2010

2012
1600 - | DM 2013
T 2014
12015




Monthly
TDS
Load
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Monthly data comparison
between 2008-10 and 2012-15

1. Similar rainfall amount

2. Less drainage outflow in 2012-15

3. Similar nitrogen load in May and June, but
less in other 2012-15 months

4. Less sulfate and TDS in 2012-15
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Daily Drainage Outflow (2012-15)
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Daily Nitrogen Load (2008-10)
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Daily Nitrogen Load (2012-15)
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Daily flow and nitrogen load comparison
between 2008-10 and 2012-15

1. Dally flows were in the similar range, but
maximal daily flows were slightly lower in 2012-
15, 4.4 mm/day in 2008 vs. 3.95 mm/day In

2014.

2. Dally nitrogen loads were in similar range, and
the maximal daily nitrogen loads were similar,
0.67 vs. 0.69 Ib/ac in 2008 and 2014,

respectively.
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What's the cause of less flow in 2012-157

» There should be more flow in 2012-15 because the system
was converted to 30 ft spacing, 3.2-4 ft depth, and 1% grade
In 2011. Narrow spacing results in higher drainage flow.

» Subirrigated with groundwater from the down stream using
the same mains. Added water to the field.

> Used the same outlet and same method for flow
measurements.
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Annual Water Quality Monitoring

Crop Soybean  Sugarbeet Soybean

Rainfall (in) 16.9 16.5 17.8
Drainage (in) 5.89 0.10 0.99

Drainage
duration (day)

NO,-N (Ib/ac) 9.43
PO,-P (Ib/ac) 0.29
S0, (Ib/ac) 4283
TDS (Ib/ac) 6318

190 13 54
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Soil difference
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What's the cause of less flow in 2012-157?

» Reduced drainage duration using controlled
drainage
» Reduced the drainage outflow
» Reduce the chemical loads to the surface
water

> Soll difference?

NDSU =1 ﬁ. HU SIT‘Y’



SUMMARY OF WATER QUALITY MONITORING

v Chemical loads were reduced from 2008-10 to

2012-15
v Decrease of drainage flow led to chemical load

reduction
v Shorter drainage times caused less drainage

flow
v Drainage water management resulted in shorter

drainage times

v Change of drainage area (soil properties) leads
to reduced flow and load?
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