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Water Co Governance project

The projects’ output aims for a change in working practice that will
Improve the integration between top-down implementation of European
and national directives and bottom-up, participatory developed solutions

for improving the quality and sustainable management strategies of NSR
ecosystems.
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Water Co Governance project

Directives

waracterise
Owatershcd

Nature, Environment
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Goverment decision 2015: "Landbrugspakken”

« Optimizing N quotas (smaller correction - allowing farmers to use a little more N)
« Wetlands: 400 million kr. (already 1000 million kr)

« Constructed wetlands 390 million kr.

* More forest: 140 million kr.

« Targeted catch crops

SEGES




”Oplandskonsulent” — Catchment officer

"Broker”
Authority Trusted person Farmer

SEGES




National steering group

Structure / actors
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Catchment officer — new concept in Danish water management

« Tested in WaterCoG in 2016

« National Program in 2017

« 25 Catchment officers (16 full time)
« Budget: 8 million eur over 4 years

* 50 % payed by farmers (farmer union) and 50 %
payed by the government

* No direct payment for the farmer

» Applications:

« April 2018: 78 constructed wetlands

« April 2019: 338 constructed wetlands
SEGES




Visions for the targeted nutrient mitigation — restore landscape filters

Kjeergaard, 2018. Kombiner virkemidlerne, og find den optimale Igsning. Landbrugsavisen 21. juni 2018.
Riparian lowland Constructed wetlands
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Danish surface-flow constucted wetland — Fillerup

Constructed in 2010 in the Norsminde Fjord Catchment, Odder, Denmark by DLMO, SEGES, AU
Sizw: 1% of drainage catchrieni.
Yearly N-reduction: 20-30% /
Yearly P-reduction: 308!
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Drainage catchment +45 ha

Drone photo: SEGES

25 SF-CW constructed in DK in 2010-2015
Kjaergaard et al., (2014; 2017; 2019)

www.supremetech.dk



http://www.supremetech.dk/

Full-scale bioreactor prototype including storage pond

Drainage catchment ~25 ha
Bioreactor 220 m?/m3

Volume = 280 m®

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

iDRAN - matrice vadomrade (www.idraen.dk)

Guidelines for the Danish Ministry (Hoffmann & Kjeerg

Guidelines for advisers and constructors (Kjeergaad, S o S e VRO TR S
L\ B R IR ¢ wPhotor SEGES

Cy A

SEGES Hoffmann, C.C. & Kjaergaard, C. 2017. Optimeret kveelstoffiernelse i matricevadomrader. S.101-105.
Vand & Jord, nr. 3, 2017




Operational model for estimating bioreactor efficiency
www.supremetech.dk
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http://www.supremetech.dk/

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




Egnede landbrugsarealer (Potentiale kort)

Potentielt egnet til minivadomrade

|:| Kystvandoplande
- Potentielt egnet (Ler <12%])
I:I Potentielt egnet (Ler<12% og opland til lavbund i adal)

|:| Ikke-klassificeret (terlagt indda=mmet areal)
I 'kke-egnet (Lavbund i ddal)

B Egnet (Ler =12%)

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

DK-model

B Lavpermeabelt lag
B Grundvandsmagasin - . . Parukler
ek Ad;lsrnmsm 4 Oxideret

----- Redoxgraense 4 Reduceret
Kjeergaard, C., Bach, E.O., Greve, M.H., Iversen, B.V. 2017. Kortlaegning af potentielle
SEGES omrader til etablering af konstruerede minivddomrader. 15 s. DCA — Nationalt Center

for F@devarer og Jordbrug.

Statistiske modeller
for retention i
overfladevand




Egnede landbrugsarealer (Potentiale kort)

Potentielt egnet til minivadomrade
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Kjeergaard, C., Bach, E.O., Greve, M.H., lversen, B.V. 2017. Kortlaegning af potentielle
SEGES omrader til etablering af konstruerede minivddomrader. 15 s. DCA — Nationalt Center
for Fgdevarer og Jordbrug.




N-effekt

SEGES

N-tab fra rodzone N-effekt korrigeret for N-retention i overfladevand

Gennemsnitlig NLES udvaskning fra rodzonen
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Kjeergaard, C., Bargesen, C.D. 2017. Udarbejdelse af minividomradeeffekt (kg N
pr ha minivddomrade) pa ID15-oplandsniveau. 16 s. DCA — Nationalt Center for
Fadevarer og Jordbrug. Nr. 2017-760-000042.



National priority map

Udpegningskort for minivadomrader a
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Tools — ”Scalgo Live”
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Tools — ”GIS — designing tool”
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) Tema + Navn 4 Areal, Ha Areal, kvm Arealfordeling, % Afgraves, kbm Pafyldes, kbm Volumen, kbm SORTERING 4+ Tabel 4

Bassin 038 382 00 4108 1 4107 1 Bassin_Hejdekurveflader
Lawandsomride Lawandsomrade 035 3517 00 1107 0 1107 1 Bassin_Hajdekurveflader
Sedimentationsbassin Sedimentationsbassin 007 675 00 731 0 731 Bassin_Hajdekurveflader
Bassin - SUM -- 038 3822 477 4108 -1 4107 Bassin_Hgjdekurveflader
Lawandsomrade == SUM -- 035 3517 439 1107 0 1107 Bassin_Hgjdekurveflader
Sedimentationsbassin -- SUM -- 007 675 84 731 0 731 Bassin_Hojdekurveflader
- SUM -- --SUM -- 0,80 8014 1000 -1 5945 Bassin_Hgjdekurveflader
Dige Dige - Indvendig skraent 001 136 00 Dige_Hgjdekurveflader
Dige Dige - Kronetop 020 2005 00 Dige_Hgjdekurveflader
Dige Dige - Udvendig skraent 003 261 00 Dige_Hgjdekurveflader
Dige == SUM -- 024 2402 1000 Dige_Hgjdekurveflader
» SUM -- == SUM -~ 024 2402 1000 Dige_Hgjdekurveflader
== SUM -- == SUM -- 104 10416 00 TOTAL SUM --
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Tools - ’Kollecto” — collect data in field / administration

SEGES







From general N regulation towards targeted N regulation

DANISH FERTILISER ACCOUNTS AND NUTRIENT
MANAGEMENT PLANS — A CLOSED MASS
BALANCE BASED ON REGISTER DATA

Pigs N.B. Not without financial
consequences!

Dairy and beef

N-norms
Mar for each
Sloraqe crop

Mineral fertiliser

k3
@; Ministry of Environment
storage r =

and Food of Denmark
The Danish Agrifish Agency

sales
accounts

Fertiliser

The AgriFish agency gets
documentation for all of these flows,
except redistribution within farm!

Time | Plan Significant elements in legislation:

1985 | NPO-plan -regulation of allowed animal unit per ha.
- min. storage capacity for animal manure

1987 | Water Environm. Plan | | -50 pct reduction in N-leaching from agr.
-65 pct "autumnareen fields”
-Slurry in autumn only to wintercov. fields

1992 | Action plan for -Slurry only to grass or oilseed rape in autumn

sustainable agriculture | _Max. N-standards for crops (N-quata per farm)

-Min_ utilisation of nitrogen in animal manure
-Fertilizer plans and -accounts.

1998 | Water Environm. Plan Il | -10 pct decrease of N-standards (The N-quota)
- 6 percent "super” green fields in autumn
-15 pct higher utilization of N in animal manure

2003 | Water Environm. Plan -Target for decrease of P surplus

1l -More wetlands

- 10/14 pct. covercrops (10 at <80kg manure-N pr ha., 14 at >80 kg
manure N pr. ha)

2011- | WFD -More cover crops

2013 -Establishment of wetlands

2016 | Agricultural package - Area specific requlation based on need to obtain "Good Ecological

WFD 2. gen plans

Quality”
- N-standards back to financially optimal levels (gain of ~160% pr. ha)

- Max. 170 kg N pr. ha (previously 140) for pig production




Development in production and environmental impact

[ Production B Greenhousegasses B Ammonialoss B Nitrogen- diffuse B Phosphorus surplus
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SEGES Sourse: Statistic Denmark.




