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EEA: European Environment Agency

“The EEA aims to support
sustainable development
and to help achieve
significant and measurable
iImprovement in Europe’s
environment...

... through the provision of
timely, targeted, relevant

and reliable information to
policy making agents and

the public”

EEA is an independent EU
institution with 32 member
countries incl. Turkey,
Switzerland and Norway

[ Member countries
[l Collaborating countries

200 staff in Copenhagen
headquarters - and 6 Topic
Centres with wide network
throughout Europe
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Some findings ExioroL, FP7)

e External costs of nitrogen are site
specific: hot spots and robust areas

e Precautionary approach required as
scientific evidence base Is iIncomplete

e External costs of nitrogen for EU27 with
method consistent with approach used
for air pollution (RAINS/GAINS etc.)
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Impact pathway method (Externk)

Four steps:
DISPERSION

* L O C al a‘n d re g i O n al (e atmospheric dispersion model)
d ispe rSion = increase in concentration

at receptor sites
(e, ug/m’ of particulates
in all affected regions)

Change in exposure
resulting from emissions ose-

DOSE-RESPONSE FUNCTION Responze

) N o Function
{or concentration-response function)

VIPACT

= impact

EX p O S U re = reS p O n S e {e.g., cases of asthma due to am];lenl
- concentration of particulates
functions for effects

DORE

Valuation of effect end-
po i n tS {e.z., cost of asthma)

Figure 2: The impact pathway approach.
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Aquatic environment:
Impact pathway of N

Emissions Dispersion Dose-response Valuation

Arable land Health risk of drinking water BENEFIT TRANSFER
CATCHMENT DATA: rootzone leaching suface < L aquifers
N-applications
Crop modulations
Soil specifications

MORTALITY AND
MORBIDITY COSTS
Value-of-life-year-lost
Cost-of-iliness

Coastal N-transport Alberini et. al.
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EUROHARP catchments
& water supply v

en)

F;epublic)

= Surface water
= Vansjg-Hobgl, Norway
= Ouse, UK
 Zelivka, Czech republic

e Ground water
e Odense, Denmark
- Attert, Luxembourg
< Enza, Italy
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Dispersion and transport of N: model

CROP

type, sowing and harvest dates

SOIL

horizons, texture, plant available water
DAILY CLIMATE

precipitation, evaporation, temperature

v

ROOTZONE WATER BALANCE
MODEL

v

CROP
summer/winter-combinations
phloughing-in of grass

SOIL

clay and humus content
N-APPLICATIONS

fertilizer, manure/slurry, grazing

timing

Rootzone
leakage
concentration
from arable
land

—>

N-LES CAT

Rootzone
leakage
concentration
from non-
arable land

4

Point sources

g

GROUNDWATER

RIVERS and LAKES

4

Retention

4

Retention
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Step 2: N-pulse in groundwater

Fraction (%)
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Step 3: Dose-response
- mortality and morbidity

e State of the art on Nitrate

= may inhibit nitrosamines (NOC) that cause increased frequency
of cancer in all animal species tested

biologically plausible mechanisms to suggest bladder cancer
2/3 of consumed N is detected in bladder within 24 hours
according to IARC: ‘probably’ carcinogenic impact (group lla)

= Risk quantification on basis of epidemiological literature
< lowa health study; large cohorte (Weyer, 2001)
- Slovaklan nitrate study (Gulis, 2002)
* Bladder cancer incidence (=55 years) 0.106 / mgNO4/I
® Colorectal cancer inc. (=55 years) 0.01 - 0,02 / mgNO//I
= Non-Hodgkins leukemia (=55 years) 0.03 / mgNO4/I
® Ovarian cancer (Females =55 years) 0.035 / mgNO4/I
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Dieath
Risk

Lifetime table: =

57 0.0074

years of lost life e

97 0.4581 24
98 0.5027 20
9% 0.5522 9 .
100 0.6091 & Sum
Life years lived 100,000 1,588,907

Lge Cohort Population at time t from start

2 3 97 98 9% 100

Years of Life Lost (YOLL)

per 100,000 persons, average demography, one-year increase in 1mg/l NO3.

B NHL, M
O Colorectal, F

- O Colorectal, M

m Bladder, F
O Bladder, M

! m Ovarian, F
! = = ENHL, F
]

Odense  Zelivka Attert Enza Ouse Vans|g
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Monetary valuation approach

- Mortality
e Chronic deaths: 40,000 € per life year

e Similar approach as in EU’s CAFE
assessment

e Morbidity
e Health end-points valued

e Updated unit values based on cost-of-iliness
approach
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Table 9. External health risk costs per unit of nitrogen applied to and emitted from arable land in six

European catchments.

Health risk costs

=
3
g
o
(euro/mgNOs3 /1 Dose response External cost Water External cost per E
Nitrogen applied per capita per (mgNOa3/1 per per capita per consumers tonTN (>25mg g_
and emitted year) cf. Figure 3 tTN) cf. Table 5 tTN (centsaooo) (number)  NO3/1)® (eurozpon) )
Mineral fertiliser-N applied to arable land r%._
Attert (LUX) 3.99 1.90E-3 0.76 12,600 96° 0.1€/kgN
Enza (IT) 11.10 1.10E-3 1.22 203,300 3586° 3.6 €/kgN =
Odense (DK) 11.47 1.30E-4 0.15 60,000 (89) 8
Ouse Yorkshire (UK)* 8.93 0.43E-3 0.38 200,000 762> 0.7 €/kgN ;ra
Vansjo (NO)* 9.40 1.92E-3 1.81 60,000 (1085) 3
Zelivka (CR)® 10.06 3.46E-3 3.49 909,000 31,682°31.7 €/kgN E
Organic fertiliser-N applied to arable land =
Attert (LUX) 3.99 1.57E-3 0.63 12,600 79 g
Enza (IT) 11.10 0.74E-3 0.82 293,300 2402° “Fé
Odense (DK) 11.47 2.35E-4 0.27 60,000 (162)
Ouse Yorkshire (UK)® 8.93 0.55E-3 0.49 200,000 988>
Vansjg (NO)* 9.40 1.46E-3 1.37 60,000 (825)
Zelivka (CR)* 10.06 3.98E-3 4.00 909,000 36,376b
Emission (loss) of nitrogen from arable land (N-LES CAT)
Attert (LUX) 3.99 5.42E-3 2.16 12,600 273"
Enza (IT) 11.10 2.94E-3 3.27 293,300 9579"
Odense (DK) 11.47 4.46B-4 0.51 60,000 (307)
Ouse Yorkshire (UK)* 8.93 1.47E-3 1.31 200,000 2619°
Vansjo (NO)* 9.40 1.37E-3 4.11 60,000 (2467)
Zelivka (CR)? 10.06 2.58E-2 25.95 909,000 235,926

*Surface water.
PExceedance of 25 mgNOs/1 threshold in catchment.
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= Agricultural practice —
e 114 kg N/ha B o
e Leaching to water reservoir

e 75% of Pragues water supply

Dusiénany, priamérné roéni hodnoty
Nitrates, average annual values

e External cost
- 32-36 € per kg N applied
e (3-4 eurocent per inh. per kgN)
e population density is pivotal

1995 1996 1997 1998 195 2000 2001 2002 2000 2004 2008
s Falivka  slilles vodoiamy a sité

" waler resenoirs
Harany and natwork
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Table 13. Mustrative figures for average external costs (in 2000-prices) per
kgN applied (mineral and organic fertiliser) related to potable water nitrate
health risk costs in EU-27.

If health If health
Surface water threshold threshold
kgN /ha Potable above 25mgNOs/1  10mgNO5 /1
{utilized water from 25 mgNCa/1 (2000, (€anon
arable land)  surface (%) (%) kgN-applied) kgN-apphed)

67 72
215 35
43 il
i 42
78 53
139 26
139 ]
23 53
a7 85
82 a9
1005 40
M 58
51 ]
130 84
T 13
32 ]
172 25
18 43
7l ]
31 a9
a7 38
it 60
45 i
T al
™ 19
40 19 0.25
UK 113 65 248
EU27 85 . 085

003 027
1.29 248
.01 003
.07 053
0.30 1.25
(.15 1.22
015 0.22
003 0.29
032
.00 000
.23 074
012
005
0.25
016
000
117
002
039
146
032
016
011
000
007
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Figure 1. Maximum nitrate concentrations in surface water in EU-27 (Euro-
pean Commission, 2010).

best estimate for
EU nitrogen unit cost
~ 0.29 €/kgN
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i AN NITRATES DIRECTIVE EU-27

NITRATE VULNERABLE ZONES
SURFACE WATER

Surface water maximum nitrate concentration
max NO3 mg/l
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Future effort: water supply zones
and site-specific external costs of N

EU Water Supply Zones ”
under the Drinking Water Directive 98/83/EC 4 »

Water Suplly Zones
No-Eurcpean size 20 40
. e Kilometers
European size
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Thank you for your attention

European Environment Agency
Kongens Nytorv 6

1050 Copenhagen K

Denmark

Tel.: +45 33 36 71 00
Fax: +45 33 36 71 99

http://www eea;europa.eu i
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