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TARGETDENVIRONI\/IENTAL MITIGATION OF AGRICULTURAL
DRAINAGE LOSSES

Charlotte Kjeergaard, SEGES, Dep. Environment and Land (Aarhus University)

Rostock, December 6, 2017



TARGETED ENVIRONMENTAL MITIGATION
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DRAINAGE DISCHARGE PERCENTAGE
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CATCHMENT ANALYSIS —= WETLAND SUITABILITY
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SURFACE-FLOW CONSTRUCTED WETLANDS
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Size: 1% of drained catchment
Yearly N-reduction: 20-30%

...... Yearly P-reduction: 30-80%
Sediment retention

Kjeergaard, C., Hoffmann, C.C., Gertz, F., lversen, B.V. 2017.
Minivaddomrader — et nyt kollektivt virkemiddel. Vand & Jord, nr 3, s. 84-88.
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SUBSURFACE-FLOW CONSTRUCTED WETLANDS

Vertical
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Vertical
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Cost-effective filter technologies targeting P-retention and N-removal in agricultural drainage discharge
www.supremetech.dk

www.supremetech.dk Hoffmann, C.C., Kjeergaard, C. 2017. Kveelstoffjernelse i Eﬁ SEGES
matricevddomrader. Vand & Jord, nr 3, s. 93-96. ==
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SUBSURFACE-FLOW CONSTRUCTED WETLANDS

NO,-N koncentration (mg L")

www.supremetech.dk

—— Indigb
14 — CW1-2_ud
— CW3-4_ud
—— CWS5-6_ud
12 4

—
o
o
5 s
———

8 1 <\‘ ‘:
A ' !
! AN B\ |
I |
4 4 “1\ ! J % I
‘\ P a \ I
\ Wl
N {
0 o A . L ey

01-13 04-13 07-13 10-13  01-14 04-14 07-14 10-14 01-15
Maned-Ar

Hoffmann, C.C., Kjeergaard, C. 2017. Kveelstoffjernelse i
matricevddomrader. Vand & Jord, nr 3, s. 93-96.

N-reduktionseffektivitet (%)

Modelling N-reduction: N-red ~f (temp, HRT)
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http://www.supremetech.dk/

OPTIMIZING N-REMOVAL IN SUBSURFACE-FLOW CW’S
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iDRAN - matrice vadomrade (www.idraen.dk)

Storage pond
Woodchips filter-bed
Size: 0,2-0,25% of drained catchment

Hoffmann, C.C., Kjeergaard, C. 2017. Optimeret kveelstoffjernelse
i matricevddomrade. Vand & Jord, nr 3, s. 101-105.
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SUBSURFACE-FLOW CONSTRUCTED WETLANDS
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Hoffmann, C.C., Kjeergaard, C. 2017. Optimeret kvaelstoffijernelse
i matricevddomrade. Vand & Jord, nr 3, s. 101-105. www.idrain.dk



http://www.idrain.dk/

SUBSURFACE-FLOW CONSTRUCTED WETLANDS
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Hoffmann, C.C., Kjeergaard, C. 2017. Optimeret kvaelstoffijernelse
i matricevddomrade. Vand & Jord, nr 3, s. 101-105.
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SURFACE VS SUBSURFACE-FLOW CW’S
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Kjeergaard, C., Hoffmann, C.C., Ilversen, B.V. 2017. Filtre i
landskabet gger retentionen. Vand & Jord, nr 3, s. 106-110.
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STRATEGY FOR IMPLEMENTING TARGETED MEASURES

Where should we implement targeted drainage measures to ensure a
cost-efficient mitigation strategy?

Criteria

1. Reduction requirement in target recipients

2. Drainage discharge/transport dominated areas
3. Root zone N-losses quantitative significant
4

. Quantitative environmental impact on coastal water (N)




Potentielt egnet til minivadomrade

I:l Kystvandoplande

I:I Potentielt egnet (Ler <12%)

I:l Potentielt egnet (Ler<12% og opland til lavbund i &dal)
I:l lkke-klassificeret (terlagt indd a2mmet areal)

I '<ke-2gnet (Lavbund i adal)

I Eonet (Ler >12%)

|:| Potentielt egnet (Ler=12% og opland til lavbund i &dal)

Kjeergaard, C., Bach, E.O., Greve, M.H., Iversen, B.V. 2017. Kortleegning
af potentielle omradertil etablering af konstruerede minivadomrader. DCA —
Nationalt Center for Fgdevarer og Jordbrug, 15 s., Maj 2017.

9 SEGES



Catchment analysis

Areas suitable for riparian wetlands
or constructed wetlands

Sub- Suitable Upland NIEYER
catchments constructed riparian lowland

wetlands lowland

61 4,4 16
50 33 11
75 11 2,5
61 22 6,2
73 11 0,9
72 5,4 11
4.815 (63) 1.224 (16) 541 (7)

Constructed  Riparian wetlands
wetlands

Kjeergaard, C., Hoffmann, C.C., Iversen, B.V. 2017. Filtre i
landskabet gger retentionen. Vand & Jord, nr 3, s. 106-110.




STRATEGY FOR IMPLEMENTING TARGETED MEASURES

Criteria
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1. Suitability of agricultural areas
(drainage discharge dominated

areas) e

B -

2. Root zone N-losses quantitative — o
|

significant

3. Quantitative environmental
impact on coastal water (N)

Kjeergaard, C., Bgrgesen, C.D. 2017. Udarbejdelse af
minivadomradeeffekt (kg N pr ha minivdidomrade) pa ID15-
oplandsniveau. DCA — Nationalt Center for Fgdevarer og
Jordbrug, 16 s, nr. 2017-760-000042, 7. april, 2017.



NATIONAL PRIORITY MAP CONSTRUCTED WETLANDS
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