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Introduction

Although a number of studies of riparian forest buffer restoration were begun in the
1990s, and some components of these studies have been reported, the authors
exposed that there are still very few estimates of the ability of restored riparian forest

buffers to remove nutrients from agricultural runoff and shallow ground water.

»The objective of this study was to determine the effects of a restored forested

riparian wetland system on surface transport of N and P entering the buffer from
adjacent upland agricultural production sites, including a liquid manure

application area and a pasture.
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Fig. 1. The Dairy Wetland research site is located near Tilton, Geor-
gia, within the Suvwannee River basin of the LS. Coastal Plain.
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Fig. 2. Topography and hydrography of the Dairy Wetland (shaded light gray) and the surrounding uplands. Elevations are given in meters
above an arbitrary reference point. Berms along the northern edge of the Dairy Wetland route surface flow to a flume at the outlet.
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Restoration Design
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Perspective view of the Dairy Wetland and the surrounding uplands showing how the three-zone
riparian buffer system was implemented during restoration of the site.
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Ground water Monitoring
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Perspective view of the Dairy Wetland and the surrounding uplands showing the ground water
monitoring well network consisting of 42 original shallow wells and 72 new wells.




Run off Monitoring Materials & Methods
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Perspective view of the Dairy Wetland and the surrounding uplands showing the location of the paired 3.6-
m collection gutters, the 12 low-impact flow event surface runoff collectors, the H-flume, and the
boundaries of the three zones.
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ﬂnalysis In samples (surface run off & ground water):\
NO; —N
NH, *-N
DRP
Cl
PT
TKN

/VVater & Nutrient Mass Balances:\
entering run off

entering subsurface flow
precipitation

existing streamflow
existing subsurface flow
\evapotranspiration
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Data Analysis
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Results & Discusion
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63 shallow wells (0.1-0.8 m)

» Distinct preferential flow paths through
the wetland, and partial bypass

* The front plume is attenuated

* The location of the plume
coincides with the location of
the old drainage ditches




* Incoming concentrations higher in winter and spring
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42 shallow wells (0.1-0.8 m) and
36 new shallow (0.1-0.6 m) wells.
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Mean nutrient concentrations in surface runoff

Mean nuiment conceniration

Position NO-N NH-N TRMNT Tustal N l DRPf Total P
mg L !
Troush collectors

F4, south upslope L18 (016, 226) 0.9 (.27, 223)  7.51 (.69, 109 848 (0.71, 109 230 (0.90, 225) 200 (011, 225) 201 (0,18, 85)
F1. south dovnslope 0.58 (015, 398) 103 (0.26, 398)  4.94 (046, 202) 525 (046, 202) 237 (056, 399) 070 (0L0%, 399 004 (0,13, 140)
Significance level <L 0.0001 <LMMI ST 018 (NSE) <L (MM <L (MM}
F3, west upshope 0.8 (018, 7TH  L19(0.43, 72y 1299 (188, 41) 136 (1.89, 41) 19.1 (.71, 72) 2140051, T3 130 (047, 34)
F2, west downsope 0.31 (.06, 181) 035 (0,09, 1800 595 (0.58, 113 6.19 (0.59, 113y  27.2 (1.1, 180) 053 (013, 1810 033 (0,05, 85)
Significance level <L < (L0 00T (NS) 0.8 <L =L (WM = iL{MMI1

» Most results were as expected with edge of field concentrations significantly higher
than the stream flow outputs. The exception was ammonium.




Table 3. Measured annval water balance and nutrient mass balance in the Dairy Wetland.

MNutrienis
Budget item and mterface length Water NN MNH-N TEM# Total N Cl DRP: Toal P
m' yr ! kg yr!
Entering Dairy Wetland
Entering with runoff
West edpe, 8T m 1963 1.1 0.5 1446 15.7 120 A | 13
South Edpe, 52 m 5 60 11.4 i3 437 552 118.7 7.7 121
East Edge, 160 m & 505 24 B J1LE M2 1021 21 25
Total, 200 m 14 248 14.9 T.6 0.1 1051 2517 11.9 17.0
Entering with ground water
West edee, 87T m 43 39 0.3 12 71 20.9 1 0.9
South edge, 92 m Thsiy 4.1 1 23 6.4 14.4 1 Li
East edge deep, 120 m 671 58 1 L6 6.4 137 0.0 .0
East edge shallow, 120 m Hi 0.2 1 Lo 1.2 9.2 .0 .0
Total, 209 m 257 14.0 .6 71 211 58.2 0.2 15
Precipitaiion 12 108 1.7 8.1 11.2 120 L6 .4 4
Total entering 28 00 3.6 16.3 108.4 130.1 155 125 .8
Leavimg Dary Yetland
Leavimg with ranoff
H-Mlume, peaks 5014 1.3 24 20.7 20 o979 1.8 13
H-Mume, base fow 521 12 10 128 140 101.2 1.3 Li
Total 11115 L 54 LLE 360 199.1 | 19
Leavimg with proand water
West stream, 73 m 633 0.2 .4 4.0 42 0.6 LI | 1.3
South siream, 21 m 159 0.9 .0 0.5 1.4 A5 .0 .2
East stream deep, TR m 124 0.4 1 0.1 05 17 0.0 .0
East stream shallow, T8 m 34 0.1 1 L6 0.8 53 0.0
Total, 172 m 1230 L6 6 52 6.9 41.1 L[ | L5
Evapotranspiration 0 TR
Total leaving 12130 5.1 6.0 187 418 240.2 12 54
Differences
Difference’ 6 SN} 55 10.3 69,7 953 753 0.3 154
Retention and removal, %o 23 £3 63 (= [ M 4 74
Balanced iotal leavingd 20 0 6.7 79 S0.8 s J155 4.2 71
Balanced difference o L 219 .4 5746 £l.6 0.0 23 1.7

Balanced retention and remowval, ™. -1 TR 52 53 b L] [ il

et
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» Entering water volumes are dominated by runoff and precipitation

» The south edge received the highest influx of water in surface runoff; given by
increased seepage and runoff from liquid dairy manure put onto the upland.

 Incoming ground water volumes are similar from the three sides

* Retention and removal rates for nitrogen species ranged from aprox. 78% for
nitrate to 52% for ammonium, and final retention rates for both DRP and total P
were 66%.

* Denitrification was 83% of the balanced N retention and removal. The
reminder of the N and the P retention would be accounted for by vegetation
uptake and soil storage.

* Flow- weighted concentrations for this watershed were 1.01 (for N)

and 0,27 (for P) mg/L. This is twice the Nitrogen and the same
Phophorus concentration than the larger watershed that contains it.




1) What are the main findings of WET functioning in your paper?
Reduce the load of N and P

2) Is there any doubt about the functioning of WET as an ecosystem
services given in your paper?

No
3) Can WET reduce the load of N and P, and how efficient is it?
It can reduce NT 59%, NO3 78%, NH4 52% & PT 66%

4) How to install and manage this system?

Hidrology, headwater of the watershed, first order stream. Hardwoods
and pinus, herbaceus and grasses. Restored one, original vegetation.

Monitoring input and output of runoff, ground water. Harvesting

5)Other ecosystem services given by this system?

Erosion, Carbon Sink, Aesthetic value, Habitat diversity, N2 producer




