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Schematic of nutrient retention in a
riparian buffer.
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Schematic of nutrient retention in a
riparian buffer.
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Schematic of nutrient retention in a
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Question:

* Could reconnecting tile flow to riparian
buffers remove substantial amounts of nitrate
before it reaches surface waters?
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How is it working?



Bear Creek Saturated Buffer
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3 chamber control box
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Results for Bear Creek site
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Water and cumulative nitrate diverted through buffer in 2011
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20000 120

- 100
15000 -
- - infiltration
= : - 80
= —nitrate =
= z
— b0
< =3
-5 10000 - @
{© I~
) -
o frar
“_E p
5000 -

1-Feb 3-Apr 3-Jun 3-Aug 3-Oct



ion (L hrt)

Infiltrat

Water and cumulative nitrate diverted through buffer in 2012
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Fate of Nitrate in Buffer

Well Data

Distance

Transect Well from tile Date - 2012
# # (m) 27-Mar 2-Apr  10-Apr  16-Apr  23-Apr 7-May 14-May 21-May 4-Jun
------------ NO; (Mg N L) =-mmmmmmemm oo
1 01 5.7 3.8 6.9 4.6 6.1 8.4 9.7 8.4 9.8 10.6
1 02 12.7 <0.3 <0.3 0.8 0.9 0.5 0.5 2.4 3.1 4.7
1 03 18.9 <0.3 <0.3 <0.3 <0.3 <03 <03 <03 <03 <03
2 04 5.7 <0.3 <0.3 <0.3 <0.3 <03 <03 <03 <03 <03
2 05 12.9 <0.3 <0.3 <0.3 <0.3 <03 <03 <03 <03 <03
2 06 21.4 <0.3 <0.3 <0.3 <0.3 <03 <03 <03 <03 <03
3 07 6.6 <0.3 <0.3 <0.3 <0.3 <03 <03 <03 <03 2.7
3 08 14.1 <0.3 <0.3 <0.3 <0.3 <03 <03 <03 <03 <03
3 09 22.9 <0.3 <0.3 <0.3 <0.3 <03 <03 <03 <03 <03
4 10 6.0 <0.3 <0.3 <0.3 <0.3 <0.3 0.6 0.6 0.5 2.4
4 11 14.1 <0.3 <0.3 <0.3 <0.3 <03 <03 <03 <03 <03
4 12 22.2 <0.3 <0.3 <0.3 <0.3 <03 <03 <03 <03 <03
Field 14.1 13.2 13.4 15.1 14.9 15.9 14.7 16.3 15.8
Bear Creek 7.3 4.8 5.5 12.6 12.7 11.0 12.6 12.7 11.5
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o nitrate removal
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Economics

For Bear Creek, we installed 1000 ft of 4 in. tile at a cost of
S2280 @ S2.28 per foot installed. The control box was $1120
installed. Another $100 would typically be required for design
work for the system.

Assuming a 20-yr life expectancy for the system at 4% interest
would add about $1460. Thus, the total cost of the
installation will be $4960 over 20 yr or $248 per year.

We removed 110 kg (242 Ibs) of nitrate-N the first year at Bear
Creek.

Thus, the cost per kg N removed for this prototype system
was $2.25/kg (51.02/lbs) nitrate-N removed.

This cost is very competitive with estimates for other nitrate
removal practices such as constructed wetlands ($2.91/kg)
and fall planted cover crops (56.77/kg).



Summary

*First 2 years show that diverting tile

flow into riparian buffers can remove INTERS CONSERVATION PRACTIE STANDARD
a” the nitrate that is diverted into VEGETATEDSUBSU(I:‘F)ACEDRAINOUTLET
them

*\We diverted 55% of the flow from a
field tile draining ~25 ac

*The cost of the practice is
comparable to other N removal
practices

*Practice shows potential of
preventing > 18 million Ibs of N from
entering IA streams each year

July 2012

*New Interim Conservation Practice
Standard



Thank you

Dan Jaynes
515-294-8243

dan.jaynes@ars.usda.gov
http://www.ars.usda.gov/pandp/people/people.htm?personid=2789
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