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Environmental pressure caused by agriculture
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Dutch Manure & Fertilizer Act targeting
improvement of water quality

Intervention points in the Dutch Manure and Fertilisers Act in relation to agncultural activities
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National approach:
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groundwater and surface water

O HEZEOM Z=0M FZL[Ofet E-Q09| HiEEsS 25
Flet =8 H*OFEE @ AM=ROAM 222t IS H20H 20
daA7l= 22 @ = 2k 78 % #3498 @ 2= M2/
g @ 7|Ef : FELOF 2E X HiE S0 U=



HiE =l =

INPS
(=]

=~

17}

ot=x
s

Of, ZAAIZ0A 0of0f

2 Lot}

o

>=
S

O M2 X
= &I

—
o]
A

—

D Lo}
NElinl

[
>
=

o}

ofru
100

=

=

= 2O0tM EfR OfLHX|

=
=

i

100

Of
o3

B
10
80
OH

_||_
oF
=
i

=

O]

H
|

o4

ar

ol
ol
70
=
Z0

g1

|4
0O<

<

il

NI

). 20004 0|20 55

F

d

-
o

Of RA0{0f

M|

RO

i
O<

e

70

oD
o<

B
10
i

<

HEXD B

=
o

A 3 7les H=ols

=

=

ol 2 57t
o, X9 HFRE FI9E SRE ¢

=

=

<r

o

ru
=

Elw
ol

._|m|._

| 2o oot sttt 7IES0A WEH X

o

olo
(0L

B

10

ojnu
of

_23_



<12> PBL MOJL}

PBL
Aoyt

FHl

PBL
Aoyt
R

_24_



O Beemsterlant’'s Varken EjX| =%t 5 CLES AlO
2 295 L7t 2004382 H 2ZEE WAooz HASH 29F
of @11 QUS(220=2| B =, 900=29|

O Beemsterlant's Varken EfX| &2 5
K| FELOF &=)2t s & 288 gt M d=2

A NE

o7 g5t D AntE 7(ChE[a

2) Beemsterlant's Varken T} X| 57} &
Xt
Z

. HXSOH He BUS E 4 ¥
E Rgoz B7| 280 Yy
. AR AEo| BmAzls E10i 2H0|0| XS0 B bf

=otH Of A[ZIOfCh O]=5ot0] ROMA[= A|AECe=z L0

t B2 RERHE A HEE = UAS

O Beemsterlant's Varken T{X| %9 AIE EX(X|GL Mz
=
[=)

c Y FH HE 10kmO|H 2R H SHREYS, ZAE S5 =
2D O|AE HX|Q F2 YHOo|z £85t1 US

« MRV TR Olfs FSta==z 2ot odF ZAH SfZ0 =
=0| £[d, EZur s=2&d 20 Forg FX F=tie §
ol
D.

« FEHEts AF0M sRStE S+ S HHME ARE 4
©2 M=E YO|=Hl O|AO| oF wEL FR2 #HRAS=Z X

2gn e
. ol2et AHE 2 1 SA

= 2
dot AR E YOl AOMEH AHRESE & = UAS.

O Beemsterlant’'s Varken EjX| s&to| AlR2HE EX(SEEX])
« HXS0A FH A st= MSotl UMM s== F
X0 dE 7[20[2 US.

o QRQAOAE AHZZGUOl FAIHFLE HAZE=2] ST

S =2 AM|2E0] 1, Arsdo] 28

Hu
1o



Mol =

1

Ol
KT

Mo

=
o3

=

ozRE X2E

10
Pl

Wil

O™ A 7t

ol

i
(d
o
{H

x

X
J

JENREALC])

OtFeie 7H40[ HlE = RO

O Beemsterlant’'s Varken Efj X|

oA AZstA 7|2 =HAl=

oA =

X 1 7H

S w350l 2

y

X

Moz ZeNstn XY L AH|

olo
o<

B

10
=

o=
10

olo
H o3

O Beemsterlant’'s Varken Efj X|

Al g

ujo
joI
81
md

oF

b

Joll

ol S8

<r
ol

o/
]

= Aol CHalA O

4

o)
ol

F

A

oR
o3

B

olo
o<

B

of

2S00 H

=0 2H|[X7E =t o7t

olo
o<
1
°
i

O
0/

-t
o'

M|

K

ol

H X2 FMOMZ H=

olo
o3

IH

_26_



<7 Zl> Beemsterlant's Varken EjX| s7} W&

bHET P !
STERLANT’S wrp
7Tt
| 2

- 27 -



e

0

mANY ¥ 208

Of W2 S7toiM =tts7t7F d=0M 7HE

ol
ar

o

-t
o'

|2 =

ot=x
=T

Fs7F AROlOf £S0] Zdot

ol HS BOIX

(@)
—

|

= A0 ZHSO{X|EHA

|
—

o

=

we of

LH O,

o

=

ARZt OF
Of ZE7FAXI A ¢ 0f Tk

=
=

ofF ZELHZ ZH[L} FHA A2 2Kot=

Hlm_

ofru
x|t

_I

X
(D

!

-
(@)
=

Ol
=
=3
AA O
d
2}t

)|

=
=0

2
Xot7| = ShX| 2t

F

=)
=
O
[

H

X
Al

_I

X
o

=
_.I

- -

(©)
e E A

o
[

|

Melorr| floh iy 2E

2

=
IR/t AY HCHEL

=
h Alds =0 233l

1010 JHEE
(=]

=

(AL O|Fot== K|
o

S}(E] 6]/ H|

-4
(@)

2

o

|

=

=
T

tEExs 0|83l HIO|7tA(HENS

IH| 2

%o

NE=

ot

]
SHA|O|L} K}

X~
o

StA| Z2|SHA|

_l

Ml
i

M|

_|

=

Kir

HIE=ZHMZ 7t

o[
L|ru

Kir

A}

o= &

4

_28_



of thet 7H0]

X XH
o™

ol

ol

—t

<0

Hlm_

= H[E0|

il

Kir

ojru

Of L}

= MeHZ0] Z7[0StAHLE THY

=0

b sjEE 2R OIX| Algl

olo

ol

B

0%

e

joll

ot M2 72

=]
=

Iod

HIAH
= O

2 FALE SX[0fA

N
=

AlEoAM HiZE CH7[2E=

0|

E|0f DJMEX| s=& =0|7 &

8

—
(o)
=

Ste YZL|otet Z

o AR I

1
- T
=

slxjol
[CRR BN w S BN

<HAEA o]

O M2

n] =¥}
- = -

JETE

o -
= ™

o= OJMEA =7t 02 =

oj
="
%0

#_V.L

8

[=13
=

SHOM 2

2k

= UX|EL D[N K|

_29_



£9[, OJMEX] Z&H OLts

—

A
=
=
Of
2
10
rio
ox
Mo
=
of
I
am
Ot

tEek )0 4 AMESEE MUY = AL, AZSO|
Ol FAIX S (Fets7t, sEhar =27H 2| L& /ateto & /Al st
s= o Higks FddlilE == UAS AY
] Sl sEFUMSEL sETUEY2S sU-sEZ0F OIMH
A S fELof YA HiEES Otefsta MASH| 2o
71zl SHMASLE Aot s

#i 1| S8 -sSER0 DM MY SH 2 FUEY

# A2HUE]| FEFFTS0F TORSO - 250 0} BIEFE 300 &5

=g o E=0 - SR TolMEiXiPe) WEE 6 AME — (22 1abik )
o pREuo W& : (4 2FHE — [220) 2000 L) — (22 »EarE L)

& 2022000 K] F=AE00F DS SFROPS W NETs el

e — e

oHEsHIE - RU4F +H
oH7IE HEl 8% -Ax

o [AMS VRLI0F H T H - By ATYs
o HEYNSY KO, HHu|E A 33

| | 2 || meox o ExXY - 54 K vUHY ¥
BEIA o ¥ B UMTEN FE U EIEE X
=N ME - O (o JISTSY 29 E US40

" i Jmei=ay oY U Eco—-Pl=2} SH&

aEETE

oA Bix - H|a

oSMe EH

o
:.iz o BMESIEN mpey o DAgSX] FHEIL o MZJE M=

oB|YHTEX WY A YEgd R RFHIEAQ 29
oHE - [ - 27 PO HERY HIHAAA, S HE)

HE N a2}

ot OpAEa 2%
s 5] blEdiEeg S|
oEw| SF 2¢

L s 3
Mz

=5 =0} =X xix
=74 A2 50

e = e L= =
CeniE - TES

O &Y OMEX Zd(sEL, Stas YRELOohe HIEN
o Ed& 20z As oUZoM XFg=2lar eAsts 2



Ho

oy
0
OH

==

A

OFOf M 2f &
of g+=Ho HE

Al

BLokE MAoH| ?ol =

7l
ol
il

=

O 2ol HE O/MHX|

(Ol Al)>

2
At
o

of
__I_I.

3 A

(oY
&t

70

1. &

Ho|E, B, R}

® HAA S Alel| 24}

ar

rl
H]

p—

®

tlo

i

~_O._O

oK

_31_



N -"-‘_ _ PBL Netherlands Environmental
éﬂ_{‘_'s Assessment Agency

Dutch agriculture and
fertilizer policies

Albert Bleeker and Henk Westhoek

PBL : Independent agency within Netherlands government

= PBL Netherlands Environmental
Assessment Agency is the national
institute for strategic policy analysis in
the fields of the envirecnment, nature
and spatial planning.

= Around 220 employees / The Hague

= Tasks:

- Investigate and document current
environmental, ecological and spatial
guality

- Identification of possible strategic options
for achieving government objectives

Policy relevance is the prime concern in all

our studies.

eer and Henk Westhoek

Four strategic themes

Climate change and Food, agriculture and Circulair economy Cities and regions
energy transtion nature in transformation in development

‘ '

3 Dctober 2019 | Albert Sleaker and Henk Westhoek
3
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Websites
en infographics

Report and other products I

Peederisnd durrsem ve e wen GEINTEGREERDE
GEWASBESCHERMING Evaluatie
ADER BESCHOARND Meststoffenwet z016:

Balans vande HADER BESCHOLR
Leefomgeving ’ Syntheserapport

sirommental

Nitrogen hot topic in the Netherlands

Farmers’ protests

Headlines in the newspapers

nrc.next -

e ggﬁstofregels
k. raken 18.000
. projecten

Large areas exceedance N-levels > eutrophication and acidification
causes: NH3 and NOx

3 Gctober 201% | Albert Blecher and Henk Westhoek




Issues with drinking and surface water quality (NO3 and PO4)

Nitrate concentrations in upper groundwater, in sand region

Mg NO, per litre

50 —— Entire sand region
— T

i arget

100 : o Southern sand region

N = — Central sand region
™ \ — MNorthern sand region
\ A

2000 2004 2008 2oz 2006

Source: RIVM

3 Octaber 2019 | Albert Bleeksr and Henk Westhoek

Impacts on humans: PM, odour and zoonoses

Gourhela<ting on gevs hindor

Caneentratie ijn stof PV a3 e T o 1 Ceurtetting
- F verkeer mn Inditrie
nndzaite s |
[Fm———— [ JEUETE
O |
"
L
- T B Midden
B g
[om— B
- v ng 8 ——
P prop s
v P Ganoy) e g g

3 October 2019 | Albert Bloeeker and Henk Westhoek

nmental

Improvement over the last 20 years for most issues

Environmental pressure caused by agriculiure

Ingex (1ggo = 100)
150 Particulate matter PMz.s
=  Gregnhouss gases
"5 —— Sofl nitrogen surp|us
Ammonia

Phosphorus surplus in soils

3 October 2019 | Albert Bleeker and Henk Westhoak
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Dutch agriculture in EU perspective

Intensity of Dutch agriculture 2015 relative to EU27

4 6 8 1]

Sheep & goat stock

3 October 2019 | Albert Bleeker and Henk Westhoek

- Cattle
- Pig

j = = Horse

+« Sheep & goat

m - Nouiuy
. -

Livestock numbers (x 1000)

1870 1890 1910 1930 1950 1970 195 2010

| Albert Blecker and Hen

DEMNBNEA0 &

500 {KE oy K|
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N / P production in manure

—
)
_-'\_
Productie (kg/ha) Productie (kg/Ma)
75 of mender 35 al minder
75 =175 B 3565
U 75 - 250 B s 100
Il as0- 300 | BT
Wl eer dan 300 W ticerdanzo pas
Bron: CBS wiwwezlonlfnioiofay

3 October 2017 | Albert Blesker and Henk Westhoek

ronmental

1200
Manure production (100 mio kg)
= Nitrogen excretion (mio kg)
1000 ——
weuuu Phosphate excretion tml:\ky\_\
80O \\/‘/
600 - 2
400
T —
200 —/_’_,_—f" N ——
0 : r 1 T : : ]
1940 1950 1960 1970 1980 1990 2000 2010 2020

3 October 2019 | Albert Blesker and Henk Westhoek

ronmental

: s

:

= Nitrogen
— Phosphate

:

Fertiliser use (Gg)
8

1920 1940

1960 1580 2000

3 October 2019 | Albert Bleeker and Henk Westhoek
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earmenitil

Trend Of N ﬂOWS I Application I lLossslandatdsI I Application |

- Rules 1gg1 19498 (MINAS) standards 2006
in Dutch

z 3 140 IPrMuclianqusz If-'mduurnnquo:nj Manure-N application
agriculture in pigs 1998 poutwzoor || A e

relation to
timing of
nutrient policies

120 | . F
| ~—- Ammaonia-N emission

—--= N, O-N emission
N Leaching and runoff

N flow index (1990=100)

(1990 = 100)

o T L T T T 1
1990 1995 2000 2005 2010 2015

and Henk W

Dutch Manure & Fertilizer Act targeting
improvement of water quality —

Intervention points in the Dutch Manure and Fertilisers Act in relation to agricultural activities
and water quality

MNational approach:

Plysical DS
enviranment (R EBE RYGOIORY climate: f
aviranment = N - EU Nitrate Directive
- EU Water Framework
Directive

Nand P Protecting quality of soil,

Water Tanget
Fernli . e ' r
. Fe saunn.: ;,:;:._:.; | iy . groundwater and surface wate

Causallty  Agricudtural Mamue Manure
chain  practices | productisn dispasal

Package of legal

imstrumenty of || feties | [REgbTGN
the Manure and quallty *’_‘.’"W. e
AssesiimEnl proguction
Fertilisers Act ! 5
Source: PRL

3 Detober 2019 | Albert B cesr and Henk Westhoek

Policy on:

= Manure

- Production of manure (e.g. manure production / animal rights)

- Storage / transport of manure

- Use (amount and way of application) of manure (e.g. N/P application limits)
= Odour
= Ammonia
- Low emission housing (e.g. air-scrubbers)
- Ceiled manure storage
-~ Low emission spreading of manure (e.g. manure injection)

3 October 2019 | Albert Blesker and Henk Westhoek
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Decreasing legal application space P,O.
Legal space and production of phosphate
mirlionkngo,)
208 = Production
———— — Legal space
150
=== Cap
100
50
o —— — — !
2006 2008 2010 2012 2019 2016

Source: CBS Statline

3 October 2019 | Albert Bleeker and Henk Westhosk

Three pathways to deal with manure

= Reduction of N / P in feed -> manure

= Better distribution of manure over the country and export

= Manure processing / burning

3 October 2019 | Albert Bleeker and Henk Westhosk

Almost one third of the manure production is disposed

off outside Dutch agriculture
Manure disposal cutside Dutch agriculture

million kg P,0,

= Export
- M Combustion ash
Compost
4o B Manure pellets
Solid fraction
30 B Untreated and
sanitised manure
20
id - Disposal within
the Netherlands
outside agriculture
]
2006 2008 2010 2012 w0a 2016

Source: CBS: adaptation by PBL

3 October 2019 | Albert Blecker and Henk Westhoek
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onmental

Three pathways to deal with manure

= Reduction of N/ P in feed -> manure

= Better distribution of manure over the country and export

= Manure processing / burning

Furthermore:

— More targeted / balanced fertilization (both animal / artificial fertilizer)

- Dedicated measures related to ammonia (e.g. low emission housing and manure
application)

3 Oclober 2015 | Albert Bleskar and Hank Westhoek

Government support to farms and industry to follow guidelines

Mainly form 1990- 2000:

= Subsidies / fiscal arrangements for structural changes:
adaption stables, manure storage,

= R&I: co-generation of knowledge: emission low housing techniques, better
fertilization

= Network of 'practice farms’
= Regional reconfiguration (work in progress)
= Buy-out scheme for pig and poultry farmers 2000-2003; now again

3 Colnber 2019 | Albert Bleaksr and Henk Westhoek

3 PBL Netherlands Environment
"‘_&‘i PEL Netherland E".| ronimental

Some examples

Mietws  Projectnformatie  Froducien  Waler  Deelnemers
Decinemers Kosien & Kansen
48 4 ;‘J : [T T T ————

i
Koeien .
Hansen

3 October 2019 | Albert Bieelkor and Henk Westhook
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