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KEY POINTS

= All the incoming tile water is diverted into the system.

= The diverted nitrate-nitrogen (NO;—N) rich tile water within the SRB has the

potential to be treated with a removal rate of 27% - 97%.

= The SRB has a long-term effectiveness in managing NO,—N concentrations

within agricultural settings.
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Introduction

= Nitrogen fertilizers contributes to at
least a 50% crop vyields.

= Nearly 50% of nitrogen applied not
accounted for by crop removal.

State Boundaries

10s: >50% cultivated

20s: 15% - 50% cultivated

30s: Agri-Urban/Commercial

33s: Resort/Potential Urban

Areas with the highest
risk for contamination
of shallow ground
water by nitrate
generally have high
nitrogen inputs to the

40s: <15% cultivated

vulnerability

B High High 400 MILES land, well-drained soils,
Increasing risk of High Low and a high ratio of
N 400 KILOMETERS
- 50: Non-agricultural groundwater, O Low High cropland to woodland.
W Llow Low

- 62: Water
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Introduction

= Midwest Region- Waterlogged Lands
= Unsuitable for Agriculture

SSURGO soil drainage category

- Excessively drained
- Somewhat excessively drained
- Well drained

- Moderately well drained

- Somewhat poorly drained
- Poorly drained

Miles .
0 180360 720 1,080 1,440 B 7 - Very poorly drained
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Introduction

= Efforts to Drain Wetlands for Agriculture Expansion:
Tile Drainage Systems

Drainage pipes v
or “tile” \

saturated soil

Flow to main

Undrained Condition  Drained Condition or ditch
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Introduction

= Qutcome of Tile Drained Lands
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Rationale: Algae Blooms and Dead Zones

Time
sunlight
1. Nutrient load up: O 5. Death of the ecosystem:
excessive nutrients from oxygen levels reach a point
fertilisers are flushed where no life is possible.
from the land into rivers Fish and other organisms die.

or lakes by rainwater.

algae layer

3. Algae blooms, oxygen is depleted:
algae blooms, preventing sunlight
reaching other plants. The plants die
and oxygen in the water is depleted.

; '@@ decomposers

R s
N/
2. Plants flourish: i

these pollutants cause e

aquatic plant growth of

algae, duckweed and other plants. 4. Decomposition further
depletes oxygen:
dead plants are broken down by

bacteria decomposers), using up
even more oxygen in the water.

K2 7 1100 100° O
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Nutrient Reduction Strategy

4 Gulf Hypoxia EPA has established a goal of

reducing N loads by 45% in the
ACthIl Plan 2008 Mississippi River by 2035, with an

for Reducing, Mitigating, and Controlling Hypoxia intermediate gOaI Of 20%

in the North ern GuifofM iwmdlmpmmg

reduction by 2025 (United States
Environmental Protection Agency,
2017)

= Wetlands
= Cover Crops
= Saturated Riparian Buffers
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Saturated Riparian Buffer (SRB)

The goal of SRB is to hydrologically reconnect tile water from the agricultural land with a
strip-of-filled buffer.

Conventional Outlet Outlet with Buffer Field
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Research Objectives and Questions

The overall goal aimed to understand the effectiveness of the saturated

riparian buffer in managing NO,-N concentration in agricultural settings.

Are SRBs effective in the removal of nitrate?

1. Does tile flow introduce NO;-N into the SRB?

2. What happens to the added NO;-N within the system?
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Study Area: Unique Buffer Design
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Research Methods

= Analysis of Tile Flow with NO,-N concentrations
= Temporals of diurnal concentrations

= Analysis of presence and absence of plants

= Tracer Test and Mixing Model

= Analysis of Nitrogen and Oxygen Isotopes
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NO:-N (mg,l-)

NO,-N (mg/L)

Results and Discussion

Relationship Between Tile Water and Well Groups
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Results and Discussion: Daily NO,-N Concentrations

(a) 3.0 (b)
100
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Results and Discussion: Role of Plants

o _]
NO,;-N concentration in the vadose waters « _ o
collected from lysimeters during the N © R
growing season and post-growing seasons g o 0 :
for plots with plants (green) and barren E :
plots (red). The ends of the boxes £ 2 -
represent the 25th and 75th percentiles £
with the solid line at the median (50th E S s ;
percentiles); the error bars depict the 10th %
and 90th percentiles; the circles depictthe 2 S 7
outliers. B
< | .
e 3
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g ]
I | | |
Growing Post- Growing  Post-
growing growing
Plot with plants Barren plot
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Results and Discussion: Travel Time
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Results and Discussion

O 15N and 6180 for select samples from six wells, the stream
and the diversion box. The downgradient wells have a
denitrification signature, while the upgradient wells exhibit a
source signature associated with atmospheric.
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Results and Discussion: Annual Temporal Analysis

201 (a)

15 +

10 ~

Nitrate-nitrogen (mg/L)

(P ‘Ob v q,b' o Qb‘ f"(: '\;b
N > Yy N N N
NSNS

Well Name

m2015 m2017 m2018 m2020

Nitrate-nitrogen (mg/l)

20

15

10

] (b)

¢ & ¥ @ F P YD D
DN DD & Y b4 N e YO N NS N
€@ eSS E

Well Name

2015 ®2016 W2017 W2020

Concentration of NO;™ - N in downgradient wells for the month of (a) September and (b) November

during no tile flow period.
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Conclusion

The SRB removes NO; — N delivered from agricultural tile waters.

= All the incoming tile water is diverted into the system.

* The diverted nitrate-nitrogen (NO;-N) rich tile water within the SRB has
the potential to be treated with a removal rate of 27% - 97%.

= The SRB has a long-term effectiveness in managing NO,-N

concentrations within agricultural settings.
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