14. June 2016 Poland

ENVIRONMENTAL MEASURES IN THE ZONE
BETWEEN THE EDGE OF FIELDS AND STREAMS.
- WOODCHIP BIOREACTORS, INTELLIGENT/SATURATED BUFFERZONES

& PALUDICULTURES.

AF SENIOR KONSULENT FRANK BONDGAARD, SEGES




Constructed wetland nr. 1 in Denmark 2006




constructeda wetiand with woodadchnips/riiter matrix
i Not approved yet in Denmark

Challenge:Sulphide production
and methane emission. Sulfide
gas is toxic in high concentrations
: mells very ugly — oxidation
can be important

N-Effect
40-50 % depending on the drain flow
and the current N losses from the field

P-Effect
43-68 % depending on the current P-loss from the State budget: 7.500
field Euro. We need more

research.



CONSTRUCTED WETLAND WITH OPEN BASIN

"'fS?ﬁedimentationsbasin for phosphorus



Constructed wetland with open basin

Approved in Denmark.
State budget: 53.780.000 Euro 2017-2019
1.000 — 2.000 wetlands

20-30% depending on the drain flo
and the current N losses from the field

P-Effect
30-56% depending on the current P-loss from the
field



Woodchip bioreactor in US

Control wells

OetaV drowings nof to scale.
Oymensions vary with drainoage area.
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Woodchip bioreactor

Inlet of water

SEGES
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Woodchip bioreactor in US

Shutters
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https://www.youtube.com/watch?v=qmQY3EVhnqM
https://www.youtube.com/watch?v=qmQY3EVhnqM
https://www.youtube.com/watch?v=qmQY3EVhnqM
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Woodchip bioreactor

Shutters

Control well Control well
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Effect of Woodchip bioreactor

Practice Comments L H'“aFE":I L “Em
Reduction Change
Average (SD*) | Average (SD*)
Drainage Water i .
Mgmt No impact on concentration 33 (32)
Shallow Drainage No impact on concentration 32 (15)
E \Wetlands Targeted water quality h2
:% Bioreactors 43 (21)
-§° ﬁnh_.r for water that interacts with the active zone
i Buffers below the buffer. This would only be a fraction of all a1 (20)
water that makes it to a stream.
Divert fraction of tile drainage into riparian buffer to remove
oL T Nitrate-N by denitrification. UL

* SD = standard deviation. Large SD relative to the average indicates highly variable results.
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https://store.extension.iastate.edu/Product/Reducing-Nutrient-Loss-Science-Shows-What-Works
https://store.extension.iastate.edu/Product/Reducing-Nutrient-Loss-Science-Shows-What-Works

Woodchip bioreactor




Intelligent bufferzone - hilly

Existing watercourse

’ NEEH, 'bn\a-.,..
" Existing watercours

' : 15 3 o ® . Drain
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Intelligent bufferzone - flat

Intelligent skyddszon med detaljer

Banken utan matjord blir i@ 4,8 m bred.
Kan planteras med energigrisda eller skog,
vilket ger battre infiltration langs rotsystemet.

schakimassor och matjord
ldggs i akorkanten eller transportoras bort.

/ ) 1 m nivareglering
Spolningsgren 1 dikets utloppsbrunn
E e

4
i, Bt sy
. -._T:-.‘-;'—’L.""_L'—’"-bi-.;l--“_‘. repd gl o e
B T T Sy . i |
sedimant som kan gravas ut R TV A L L,
= . Wy
och redrkuleras till akermarken L

10m
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Intelligent bufferzone

The first results
in Denmark

N-Effect:
24 % depending on the drain flO¥
and the current N losses from the fi

Developed due

P-Effect:
10 meters buffer zones.

45 % depending on the current P-loss from the
field
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Cleaning lowa’s Waters with Saturated Buffers

Tom Isenhart , Dan Jaynes

https://store.extension.iastate.edu/Product/Cleaning-lowas-
Waters-with-Saturated-Buffers-in-lowa-Watersheds
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https://store.extension.iastate.edu/Product/Cleaning-Iowas-Waters-with-Saturated-Buffers-in-Iowa-Watersheds
https://store.extension.iastate.edu/Product/Cleaning-Iowas-Waters-with-Saturated-Buffers-in-Iowa-Watersheds
https://store.extension.iastate.edu/Product/Cleaning-Iowas-Waters-with-Saturated-Buffers-in-Iowa-Watersheds
https://store.extension.iastate.edu/Product/Cleaning-Iowas-Waters-with-Saturated-Buffers-in-Iowa-Watersheds
https://store.extension.iastate.edu/Product/Cleaning-Iowas-Waters-with-Saturated-Buffers-in-Iowa-Watersheds
https://store.extension.iastate.edu/Product/Cleaning-Iowas-Waters-with-Saturated-Buffers-in-Iowa-Watersheds
https://store.extension.iastate.edu/Product/Cleaning-Iowas-Waters-with-Saturated-Buffers-in-Iowa-Watersheds
https://store.extension.iastate.edu/Product/Cleaning-Iowas-Waters-with-Saturated-Buffers-in-Iowa-Watersheds
https://store.extension.iastate.edu/Product/Cleaning-Iowas-Waters-with-Saturated-Buffers-in-Iowa-Watersheds
https://store.extension.iastate.edu/Product/Cleaning-Iowas-Waters-with-Saturated-Buffers-in-Iowa-Watersheds
https://store.extension.iastate.edu/Product/Cleaning-Iowas-Waters-with-Saturated-Buffers-in-Iowa-Watersheds
https://store.extension.iastate.edu/Product/Cleaning-Iowas-Waters-with-Saturated-Buffers-in-Iowa-Watersheds
https://store.extension.iastate.edu/Product/Cleaning-Iowas-Waters-with-Saturated-Buffers-in-Iowa-Watersheds
https://store.extension.iastate.edu/Product/Cleaning-Iowas-Waters-with-Saturated-Buffers-in-Iowa-Watersheds
https://store.extension.iastate.edu/Product/Cleaning-Iowas-Waters-with-Saturated-Buffers-in-Iowa-Watersheds
https://store.extension.iastate.edu/Product/Cleaning-Iowas-Waters-with-Saturated-Buffers-in-Iowa-Watersheds
https://store.extension.iastate.edu/Product/Cleaning-Iowas-Waters-with-Saturated-Buffers-in-Iowa-Watersheds
https://store.extension.iastate.edu/Product/Cleaning-Iowas-Waters-with-Saturated-Buffers-in-Iowa-Watersheds

A il

'\ Perforated laterals extanding
onbouwdudm

* 1 L .

v -

=

Aéﬂalvw e Rl

R P PR L SONE S S AL o

ot Yt ? RUPRY ol TNl Pei'fome{laterals

B S R .' extenditig oh both
AN R SR RS dessof ain.
N ' P . . \ ‘ . . -

‘."-» . Whter Level Contr&

N . g
4T Y A . : Yo
W T by ');t,St,"{C}Ure x-’ \ '\‘ Lo
.:.:, ’ ek . ” I. - ‘ { 3 ! e - Lt %

NG o Ny O - “ g-f i T Y

| o /) o}
™ 1 T
Ll : ‘L ' " .‘;Q
o XS kg 8
¢1 ; R b nu . * 9
% '((I \ \ 5 : \

Cropland






3 chamber control

/ box
/,

25 | 7.juni 2016




ol

TRy e

Saturated bufferzone
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Effect of saturated bufferzone

) % Nitrate-N | % Com Yield
Practice Comments Reduction® Change™
Average (SD*) | Average (SD*)
Divert fraction of tile drainage into riparian buffer to remove
Saturated Buffers Nitrate-N by denitrification. S0(13)

From: Reducing Nutrient Loss: Science Shows What Works

7. juni 2016



https://store.extension.iastate.edu/Product/Reducing-Nutrient-Loss-Science-Shows-What-Works
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Paludiculture

70,000 ha in Denmark (Greve et al 2014).
~ 20% of the entire agricultural sector's greenhouse gas
emissions are coming from peatlands.

(Nielsen et al. 2012).



Paludiculture —rasing the waterlevel
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Wild grasses




Arundo donax
Kaempergr eller
Italy — 10 meter
Denmark — 5 meter

P

Typha latifolia
Bulruch

Typha angustifolia

Bulruch




Paludiculture

Harvesting of reeds for thatching

SEESE
aEEman

Harvest of biomass
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Paludiculture

4

Isoleringsmaterialer

<&

Produktion af byggematerialer
Mursten

@

Hest Rermatter

Bioenergi

Varme og elektricitet

Swattaekte huse




Paludiculture




