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Artificial Sinks: Streams draining croplands carry high
Opportunities and Challenges for Managing concentrations of nitrate-N
Offsite Nitrogen Losses.
EN - Effects of Agricultural Land Use in the Coastal Plain 100 LSS SR S R SR St e
> i e = b &
¢ -3 © Chogrark Basin [Fishe:) 2
wf & e . ®
B . rary - & coasalplin (o) » %
o : : e N . Eoan N
. Art Gold, Univ. of RI 2 I pE e |5 _ég o S .“
SSSA Symposium: Agronomic Systems g gl g Ef o . o * ]
to Reduce Nitrate Loss: Methods, s X si=ne Y |
Unknowns, and Limits to Adoption " el L E Y= 1 vinimum Reporing Lovet i |
October 23, 2012 Ty 2 ool WRRTTRTH
; ’ ® w:m"_:m oo D'mo 50 100
Y, . : PERCENT OF DRAINAGE AREA
P i IN AGRICULTURE

s DA Chesapeake Bay Action Plan. 2010

o
VERSI [ Y = 05:_3:5-"«13‘ Willamette River Basin, OR.

cod and
cuture i
W M i USGS Circular 1161. 1998

Engineering Grand Challenge:

Excess nitrogen (N)

1) Stimulates algal growth: consumes O, and
degrades coastal habitats

2) Generates a potent greenhouse gas,
nitrous oxide (N,O =300 CO, equivalents)

3) Drinking water contaminant
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Controlling N losses from croplands

» Catchment scale: Strategic
targeting of high risk locations
* Field scale:
— Crop nutrient mgmt
— Cropping systems
— Conservation Drainage
» Edge-of-field/landscape:
— Restored riparian zones

— Artificial N sinks (bioreactors
and constructed wetlands)

— Intercept tile lines

Schultz, lowa St. Univ.

Natural denitrification sinks

e Anaerobic, pyrite-rich aquifers

¢ Riparian and in-stream wetlands
e Small, headwater streams

* Reservoirs and lakes

Nitrogen gas
from denitrification

Nitrate

Shallow groundwater flow Organic soils, Schipper,
forest buffer U. of Waikato

New national initiative to promote
artificial N sinks (NIFA funded)

» Design options for different
sites

» Regional differences in
performance

» Seasonal and long term
performance

* Place-based site assessments

» Knowledge gaps

* Building a database for
evaluating and promoting Lowrance et al. 1997 for
artificial sinks guidance
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Watersheds contain natural “sinks” for
denitrification [Soluble nitrate (NO;")
transformed to gaseous products]

NO, = NO, > NO - N,O — N,

Requirements for denitrification:
« Electron donor (labile carbon; pyrite)
* Anaerobic conditions

« Extended interaction with nitrate-laden
waters

- Appropriate temperatures

Augmenting denitrification:
Artificial N Sinks

Wood Chip Bioreactors Constructed Wetlands
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Refereed papers for meta-analyses:
Bioreactors (17 field; 9 lab studies)

Data collected (of 26 -
papers): Bioreactors

* Temperature: 19

* Retention time: 22

* Inflow nitrate conc: 21
Field Settings

* In-stream locations: 2
* Tile lines: 8

» Groundwater: 7
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Refereed papers for meta-analyses:
Constructed wetlands (26 field; 3 lab
studies)
Data collected:

* Temperature: 16

* Retention time: 21

* Inflow nitrate conc: 24
Source Water

+ Ag surface runoff: 5

* Tile lines: 8

Constructed Wetlands

# of Publications

1
* Irrig. return flows: 7 , I
* Agricultural streams:5 B

International Atlas of Artificial N Sinks
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Artificial N Sinks

Advancing constructed wetlands and cartion bioveactors (o abate edge-of fiekd ntrogen losses:

Resources.
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Fact Sheets

Boreactons - by Keegan K. the kowa Soybean Assocation

nenate

Wi Bireactors- Wnesota Degirtment of AGrAure
Case Studies

Constructed Wettands

Papeiturs pokutant removal by constructed wetinds - UC Oaves

Eeconeness o Uni. of Brcks:

athyes e ance of . 4 ~Mew Zesknd

Nutreat Managemsrt
Carbon Boreactors:

Aoty systems 10 recuce nkrogen from arfcaly draned fds - USDAARS.

Artificial N Sinks

Advancing constructed wetlands and carbon bioreactors to abate edge-of field nitrogan fosses
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Alachua, Florida

Researcher. Casey Schanidt

Road Case Study

Artificial N Sinks

Advancing constructed wetlands and carbon bioreactors to abate edge-of field nitrogen fosses

Resources
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Videos

Evaliating Dentyfyng Boreactors - s researching method of
fro option for fowa. Fimed June 2009,

Boreactor Project - lowa Assocition's (With AgricuRure’s Clean Water ABsance -

ACWA and Sand County for the ACWA roject. 008,

Dentrfyng Boreactors - Lous Schipper, Uniersty of Wakato, dscu of

for removing nitrate from shalow groundwater, Fimed in 2007.



Next Steps

+ Build a community of practioners, r

researchers and technology
transfer experts who contribute
expertise and guidance to the
project

+ Create additional resources for
researchers, NRCS, farmers,
installers and other interested
parties.

Funding: USDA-NIFA Agreement No. 2011-
51130-31120. Co-Pls, Gold, Schipper,
David, Needelman and Addy.

In-stream bioreactor
Robertson, U. of Waterloo.
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