umwelt.nrw

Humweltdatennrw

11

"y

s
N

e
#I_‘:_lﬂlwfml_ o

Ul

I
]

e i e
; - » ‘I__ ) S et g
L gt ;

 ENVIRONMENTAL REPORT

North Rhine-Westphalia 2020


http://umwelt.nrw


















http://www.nachhaltigkeit.nrw.de
https://umweltindikatoren.nrw.de/
http://www.liki.nrw.de/









http://www.umwelt2020.nrw.de/001
http://www.umwelt2020.nrw.de/003
http://www.umwelt2020.nrw.de/002

Climate, Energy, and E ciency

Figure 1 NRW environmental indicator: warlJing stripes and global carbon dioxide concentration
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Seen here are the annual mean temperatures in North Rhine-Westphalia since the start of regular observations in 1881 using
Hawkins’ warming stripes with a bipolar sequential color scale ranging from 7.4 °C (dark blue, 1888) to 11.1°C (dark red, 2020).
The CO, concentration in the global atmosphere, which plays a significant role in the greenhouse e ect, is superimposed over
the stripes to illustrate the connection between temperature and CO, concentration (determined using Antarctic ice cores or
measured on Mauna Loa; in 2020, it stood at 412.5 parts per million). The trend toward rising annual mean temperatures and
CO, concentrations are significant.

Figure 2 Observed and projected mean annual air temperature in NRW between 1881 and 2100
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In the 30-year period from 1881 to 1910, the annual mean temperature in North Rhine-Westphalia stood at 8.4 °C. In the period
from 1991 to 2020, it rose by 1.6 °C to stand at 10.0 °C. A trend calculation for the period between 1881 and 2020 indicates a signif-
icant rise in the annual mean temperature of 1.7 °C. The 21 projected individual runs for the RCP 8.5 “business-as-usual” scenario
suggest a mean annual air temperature of roughly 12.0 to 13.9 °C for the 30-year period from 2071 to 2100, whereas the 12 indi-
vidual runs of the RCP 4.5 “stabilization” scenario suggest an increase of roughly 10.4 to 12.3 °C. By contrast, the 11 individual runs
for the RCP 2.6 “climate change mitigation” scenario, which is largely compliant with the 2015 Paris Agreement, suggest a mean
annual air temperature of roughly 9.7 to 11.1 °C for the final three decades of the 21st century (mean 70% of the model ensemble).

D www.umwelt2020.nrw.de/004

Source: DWD
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Climate Change, Impacts, and Adaptation

TEMPERATURE THRESHOLD DAYS
AND PRECIPITATION TRENDS

Temperature threshold days — days on which certain daily
high or low temperatures are exceeded or fallen short of —
serve as a particularly clear indicator of climate change.
These threshold days provide information about years
with very warm or cold days or phases and are used, along
with other indicators, to monitor the impacts of climate
change in North Rhine-Westphalia |5 www.umwelt2020.nrw.
de/005. Compared to the period between 1891 and 1920,
the number of hot days in NRW (daily high temperature of
at least 30 °C) more than doubled to 8 in the 30 years from
1991 to 2020. By contrast, the number of ice days (daily
high temperature of less than 0 °C) decreased by roughly
30% compared to the period between 1891 and 1920 to
12 days in the period from 1991 to 2020 | € figure 3.

The German Meteorological Service has also calculated
climate scenarios for North Rhine-Westphalia with regard
to temperature threshold days (mean 70% of 21 or 11 indi-
vidual runs respectively). Under projections for the RCP
8.5 “business-as-usual” scenario, the state can expect to
see roughly 9 to 35 hot days and O to 5 ice days a year in
the 30-year period from 2071 to 2100. The projections
under the RCP 2.6 “climate change mitigation” scenario —

which call for roughly 2 to 16 hot days and 2 to 13 ice days
on average per year in the final three decades of the 21st
century — are significantly more bearable |© www.umwelt2020.
nrw.de/006.

CLIMATE ANALYSIS FOR
NORTH RHINE-WESTPHALIA

Roughly 23% of the settlement area, equating
to approximately 6.9 million people, is a ected
by significant heat stress in summer. Signif-
icant heat stress usually occurs in built-up,
inner-city areas a ected by extensive soil seal-
ing. The climate analysis looks at air exchange
and areas a ected by heat while considering
the ecological balance between spaces in order
to facilitate their use in planing, among other
things. The findings can be viewed in a report
I® www.umwelt2020.nrw.de/007 and in a technical
information system | www.klimaanpassung.nrw.de.
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COMMITMENT TO THE PARIS
AGREEMENT

The state government is committed to the 2015 Paris
Agreement. The agreement defines the internationally
binding target of “holding the increase in the global average
temperature to well below 2 °C above pre-industrial levels
and to pursue e orts to limit the temperature increase
to 1.5°C above pre-industrial levels, recognizing that this
would significantly reduce the risks and impacts of climate
change” North Rhine-Westphalia intends to achieve a
largely greenhouse-gas-neutral economy through a variety
of technologies, with a focus on using renewable energies
in the energy sector, the heating market, industry, and
mobility.

GREENHOUSE GAS EMISSIONS
DOWN SHARPLY OVERALL

Greenhouse gases prevent heat from escaping into space.
Through the greenhouse e ect, they cause the atmo-
sphere to heat up | page 13. The primary greenhouse gases
are CO,, methane and nitrous oxide. Because their impact
on the greenhouse e ectdi ers greatly (the global warm-
ing potential of nitrous oxide is 260 times higher than
CO,), greenhouse gas emissions are stated in CO, equiva-
lents. CO, and some nitrous gas emissions arise during the
combustion of fossil energy sources such as coal, oil, and
natural gas. Methane comes mainly from bituminous coal
mining and agriculture, which also causes the lion’s share
of nitrous oxide emissions.

North Rhine-Westphalia maintains an inventory of green-
house gas emissions, in line with the specifications of the
IPCC. It reports the emissions of CO,, methane, nitrous
oxide, and other greenhouse gases from technical appli-
cations by sector. In 2018, total emissions in North
Rhine-Westphalia stood at 261.2 million metric tons of CO,
equivalents (roughly 14.6 metric tons per capita) and were
therefore 29% lower than in the reference year (1990)
| € figure 7, 1 www.umwelt2020.nrw.de/014. Of the greenhouse
gas emissions, 49.8% were attributable to the energy sec-
tor, especially the generation of power using lignite and
bituminous coal. Additional significant sectors included
industry (20.9%) and transport (12.5%), as well as resi-
dential and commercial applications (10.8%). Agriculture
was responsible for 2.9% of all emissions, with product
applications such as refrigerants for air conditioning
accounting for 1.6%. Fugitive emissions from fuels, pro-
duced by industries such as the mineral oil and gas sector,
were behind 1.3% of emissions, with waste accounting for
a share of 0.2%.

Climate Protection and Energy

COAL PHASE-OUT BY 2038
IS ADONE DEAL

The Bundestag and Bundesrat adopted the
Coal Phase-out Act (Kohleausstiegsgesetz) on
July 3, 2020, laying out the steps for a grad-
ual phase-out of coal-fired power generation
by 2038 at the latest. Between now and 2030,
North Rhine-Westphalia will account for the
largest share of lignite-fired power station shut-
downs, thereby making a substantial contribu-
tion to climate change mitigation. The Structural
Development Act (Strukturstarkungsgesetz),
which has also been adopted, calls for
EUR 40 billion in aid for states with a large coal
sector. More than EUR 4 billion in compensa-
tion has been earmarked for power plant oper-
ators. The federal government will provide the
coal-mining region along the Rhine with up to
EUR 14.8 billion as part of the Structural Devel-
opment Act. An economic and structural pro-
gram that defines guidelines for the use of the
structural funding has already been drafted as
part of an extensive participatory process in the
a ected regions. Itis designed to provide incen-
tives for value creation and employment while
advancing the fields of the future derived from
the region’s strengths, including energy and
industry, resources and agribusiness, innova-
tion and education, and land and infrastructure.

[D www.umwelt2020.nrw.de/015

Following the decline in greenhouse gas emissions as a
result of the global financial crisis in 2008 and 20009, the
reductions after 2013 were related in part to the mild
weather conditions and in part to the decline in emissions
in the energy sector due to the deactivation of generating
units for burning fossil fuels and low capacity utilization,
even though new gas-fired power plants went online. Since
2013, the reduction in this sector has stood at 40.2 mil-
lion metric tons of CO, equivalents. Further significant
changes since 2013 have been seen among residential
and commercial applications (-3.7 million metric tons of
CO, equivalents), fugitive emissions from fuels (-1.6 million
metric tons), and transport. The latter segment, however,
recorded a 0.8-million metric ton increase in emissions.
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Climate, Energy, and E ciency

According to the methods used by the State Working
Group on Energy Accounting (Landerarbeitskreis Ener-
giebilanzen), renewable energies accounted for 14.2% of
gross power consumption in North Rhine-Westphalia in
2018 |c figure 9. More recent, preliminary estimates sug-
gest that renewable energies accounted for 16.2% of gross
power consumption in 2019. Half of that total was attribut-
able to wind energy, with one-fifth attributable to photovol-
taic generation | C figure 9, I www.energieatlas.nrw.de.

Nevertheless, the expansion of wind energy has recently
slowed significantly, with 37 new wind power stations and
an output of 125 megawatts a year going online in 2019.
One of the main reasons for the slow expansion rate liesina
loophole in the German Renewable Energies Act (Erneuer-
bare-Energien-Gesetz) regarding renewable energy com-
munities and invitations to tender completed on the ini-
tiative of North Rhine-Westphalia in May 2020. In the first
three quarters of 2020, however, 45 wind power stations
were put into service in North Rhine-Westphalia— more
than in any other German state during this period. By con-
trast, the expansion of photovoltaic power increased year
on year for the fourth year in a row in 2019, with 18,400
newly installed systems and an output of 471 megawatts.

Between now and 2030, the state government aims to sig-
nificantly increase the share of gross power consumption
accounted for by renewable energies (in order to make
a substantial contribution to the national goal of at least
65%) and to double the installed capacity of wind and pho-
tovoltaic energy power plants compared to 2018.

COGENERATION STAGNANT

The initial focus with regard to cogeneration, or combined
heat and power generation (CHP), was to increase thee -
ciency of conventional thermal power stations, as CHP
plants combine the generation of electric power with dis-
trict heating and thermal heat. In an industrial context, it is
also associated with process heat. Cogeneration makes it
possible to increase the total utilization rate to up to 90%
of the primary energy employed while also reducing the
use of resources and CO, emissions by over 35%. The sizes
of the generation systems vary greatly and range from
district heating plants for municipal use and cogeneration
plants for city blocks to micro CHP systems for single-
and multi-family homes. Cogeneration works with nearly
all fuels, including wood, biogas, and fossil fuels. In 2018,
the net electricity volume generated in NRW stagnated at

Figure 10 NRW environmental indicator: net electricity generation from cogeneration
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The net electricity volume generated by CHP plants in North Rhine-Westphalia stood at 21.1 terawatt-hours in 2017 (14.4% share
of total net electricity generation) and at 15.2 terawatt-hours in 2018 (11.3% share of total net electricity generation). The trend
toward stagnation can be explained by the deactivation of older coal and CHP plants, among other factors. Moreover, mini and
micro CHP systems with less than 1.0 megawatts of electric power were not included in the calculation. The state government’s
target is to increase the volume of electricity from cogeneration to around 30 terawatt-hours a year by 2030.

[D www.umwelt2020.nrw.de/019
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INCREASING EFFICIENCY —
KEY GOALS OF POLICYMAKERS

The economical, e cient management of natural re-
sources — such as non-renewable resources and fossil
energy sources, as well as soils |C page 60 and food — is a
yardstick for sustainability on both asmall and alarge scale,
for households, public institutions, companies, and entire
national economies alike. That is because the exploitation
of resources (especially finite resource reserves) results in
direct environmental damage and indirect consequences
for the climate. As a result, we urgently need to increase
resource and energy e ciency and improve resource con-
servation by implementing circular economy measures
| € page 56 SO as to ultimately reduce resource and energy
consumption levels.

STAGNANT RESOURCE
PRODUCTIVITY
North Rhine-Westphalia is rich in abiotic resources, both

mineral-based (such as gravel, sand, and natural stone)
and energy-related (such as lignite). At the same time,

Figure 11 NRW environmental indicator: resource productivity and resource consumption
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it plays a role in the global economy’s resource flows. Its
resource consumption (abiotic direct material input, or
DMla), as presented in |C figure 11, considers the extraction
of abiotic resources from the domestic environment, the
import of abiotic goods from abroad, and the trading
of abiotic goods between the German states. In 2018,
resource consumption stood at approximately 392 million
metric tons (28% of the total German resource consump-
tion). According to estimates, roughly 40% of the abiotic
resources consumed here were imported.

Resource productivity is a measure of the e cient use
of resources and reflects the relationship between gross
domestic product (GDP, a measure of economic perfor-
mance) and DMla. It depends on both the economical, e -
cient use of resources and the economic structure — the
mix of more material-intensive industries, such as mining,
and less material-intensive industries, such as the service
sector. As a result, the situation is challenging for North
Rhine-Westphalia in its role as the German state with the
highest resource consumption (having even recorded an
increase in recent history) and stagnating resource pro-
ductivity | € figure 11.
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In 2018, resource productivity — the relationship between the gross domestic product and the consumption of abiotic, non-
renewable resources — stood at 125.7. The trend analysis revealed a significantly stagnant trend. Given the substantial rise in
resource consumption as reflected by the index (roughly 392 million metric tons in absolute figures), an appreciable decoupling
of gross domestic product and resource consumption has yet to occur. The state government’s resource productivity target is
based on the national target (the federal government takes a more extensive look at total resource productivity) and equates to
an increase of 1.5% a year, or 30 index points, to a value of roughly 165 between now and 2030.

B www.umwelt2020.nrw.de/024
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Resource E ciency

Figure 12 NRW environmental indicator: primary and delivered energy consumption
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Primary energy demand stood at 3,729 petajoules in 2018, equating to 208 gigajoules per inhabitant. The energy demand of a
two-person household stands at roughly 11 gigajoules a year. The lion’s share was accounted for by mineral oils and mineral oil
products (37%), gas (23%), lignite (20%), bituminous coal (15%), and renewable energies (5%). Delivered energy consumption
stood at 2,119 petajoules in 2018 following the conversion of primary energy sources and their transport. While primary energy
consumption fell, delivered energy consumption stagnated. The previous state target of reducing primary energy consumption by
between 12% and 18% between 2010 and 2020 (and by 45 to 59% by 2050) is currently being revised as part of a climate audit.

D www.umwelt2020.nrw.de/027
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Climate, Energy, and E ciency

economic structure centering on energy-intensive indus-
tries and high tra c volume, among other factors. At 1,394
petajoules, mineral oils and mineral oil products accounted
for the largest share of primary energy consumption
|® www.energieatlas.nrw.de. Delivered energy consumption ulti-
mately provides an insight into the amount of energy con-
sumed as electricity, heat, or fuels after the conversion of
primary energy sources and their transport.

Delivered energy productivity is considered a measure of
e ciency in the use and management of energy resources.
As a quotient of gross domestic product and delivered
energy consumption, it indicates the value of goods and
services produced and rendered in relation to the volume
of delivered energy consumed. In North Rhine-Westphalia,
delivered energy productivity has increased by 45% com-
pared to 1991 |C figure 13. The state government’s target is
to increase delivered energy productivity by between 1.5%
and 1.8% a year by 2050.

With this target in mind, the EFA and the EnergyAgency.
NRW (EnergieAgentur.NRW) support companies and
municipal governments in taking steps to save energy and
increase e ciency | www.umwelt2020.nrw.de/028. The Ener-
gyAgency.NRW links energy research, technical develop-
ment, demonstration, and market introduction with advi-

Figure 13 NRW environmental indicator: delivered energy productivity
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sory services and professional training. In 2019 alone, the
agency held some 1,000 initial consultancy and motivation
sessions for the private and public sector. Its responsibil-
ities include acting as a point of contact for the Modular
Energy E ciency Model (modulares Energie-E zienz-
Modell, mod. EEM) and managing the EnergyRegion.
NRW (EnergieRegion.NRW) and EnergyResearch.NRW
(EnergieForschung.NRW) clusters
de/029, |D www.umwelt2020.nrw.de/030.

B www.umwelt2020.nrw.

Roughly one-third of total delivered energy in Germany
is used to heat buildings and water. As a result, ener-
gy-e cient construction and renovation are the key to
lower household energy consumption. Between 2006
and September 2019, the Reconstruction Loan Corpo-
ration (Kreditanstalt fur Wiederaufbau, KfW) approved
approximately 143,000 loans with a volume of around
EUR 10 billion for the energy renovation of buildings in
North Rhine-Westphalia. During that same period, 171,000
applications for energy renovation grants with a volume
of roughly EUR 320 million were filed, allowing people in
North Rhine-Westphalia to make some 835,000 residential
units more energy e cient.

Ataround 34 million metric tons of CO, equivalents in 2018,
transport accounted for the third-largest share of green-

GDP

™

200
Trend over the
past 10 years:
b
Rising
150

=

x

Z

=

i

e

e

o

>

4

”

(]

e

=}

o

n

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Delivered energy productivity is a measure of how e ciently energy is being used. It reflects the relationship between gross
domestic product and energy consumed as electricity, heat, or fuels after the conversion of primary energy sources and their
transport. The value of 100 refers to the level achieved in the base year (1991). In 2018, energy productivity in North Rhine-West-
phalia stood at roughly 145 — 45% higher than at the start of the time series. The state government’s target is to increase
delivered energy productivity by 1.5% to 1.8% a year between now and 2050, bringing it up to a value of at least 240.

[B www.umwelt2020.nrw.de/031
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CLEAN AIR — ESSENTIAL FOR
A HEALTHY LIFE

Our health can be negatively a ected by air pollutants,
for example by breathing in particulate matter, nitro-
gen oxides, ozone, persistent organic pollutants such as
dioxins and polychlorinated biphenyls (PCBs), and heavy
metals | www.umwelt2020.nrw.de/034, pages 48, 64, and 40. As a
result, recording, measuring, and improving air quality are
some of the environment ministry’s most important tasks
ID www.umwelt2020.nrw.de/035.

The European Environment Agency (EEA) estimates that
pollution from particulate matter with a diameter of 2.5
micrometers or less (PM, ) was responsible for 859 years
of life lost per 100,000 inhabitants in Germany in 2018
alone. According to those same estimates, nitrogen diox-
ide pollutants was responsible for 125 years of life lost, with
ground-level ozone pollutants responsible for 56 years of
life lost. No threshold has been identified below which no
damage to health is observed. Any reduction in these pol-
lutants is a bonus for public health.

o
Air Pollutants )> ”

PARTICULATE MATTER POLLUTION
POSES ARISK

Particulate matter is a mixture of particles consisting of
solid and liquid components that is released into the air we
breathe through processes such as combustion. Road traf-
fic is the main source of particulate matter in urban areas,
with exhaust gases, brake dust, and tire wear acting as the
main culprits | page 58. Industrial emissions are another
major source. Agriculture also generates particulate mat-
ter through direct emissions and particle-forming ammo-
nia in slurry and manure, as do small boilers in homes
and vessels on inland waterways. Particulate matter with
a diameter of 10 micrometers or less (PM,) can enter the
lungs through the nose or mouth. Particulate matter with
a diameter of 2.5 micrometers or less (PM, ), a subset of
PM,,, can be transported to the main bronchi or the alveoli.
Hazardous materials such as heavy metals or carcinogenic
polycyclic aromatic hydrocarbons can be attached to the
particles, potentially causing inflammation, respiratory ill-
nesses, and cardiovascular diseases. There are also indica-
tions that particulate matter can increase the risk of lung
cancer. In Germany, particulate matter levels are decreas-
ing steadily, thanks mainly to the renovation and upgrading
of industrial facilities and e orts to equip diesel vehicles

Figure 14 NRW environmental indicator: PM,, and PM, ; concentrations in urban settings
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In 2020, the average background levels of PM, in urban settings was 15micrograms per cubic meter, while the average PM,  level
was 10 micrograms per cubic meter. Both of these figures were significantly lower than the EU annual limits of 40 and 25 micro-
grams per cubic meter respectively. The graph shows the annual means for PM,  (usually 25 measuring stations) and PM, , (9
measuring stations) in urban residential areas. The state government aims to limit PM,; concentrations to under 20 micrograms
per cubic meter in accordance with WHO guidelines, and has succeeded in doing so in urban environments since 2014.

[B www.umwelt2020.nrw.de/036
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Air Pollutants

Figure 15 NRW environmental indicator: nitrogen oxide emissions
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By 2016, nitrogen oxide emissions in North Rhine-Westphalia had declined by 44% since records began in 1996 to stand at
268,000 metric tons. The main polluters were industrial facilities, which accounted for 151,000 metric tons, and road tra c with
roughly 71,000 tons. A total of 47,000 metric tons was attributable to the remaining emissions from other forms of transport and
small boilers. All told, North Rhine-Westphalia emits roughly one-quarter of all NO, emissions in Germany.

[B www.umwelt2020.nrw.de/038

Figure 16 NRW environmental indicator: nitrogen dioxide concentration in urban settings
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In 2020, the annual mean nitrogen dioxide concentration in urban settings taken from 22 measuring stations stood at
17micrograms per cubic meter. As a result, nitrogen dioxide concentration in residential areas away from highly frequented roads
and industrial facilities fell significantly short of the EU-wide statutory annual mean limit of 40 micrograms per cubic meter. The
EU annual limit for nitrogen dioxide concentration was complied with at all measuring stations on highly frequented inner-city

roads in built-up areas for the first time in 2020. The state government aims to achieve compliance with EU limits across the
board.

[D www.umwelt2020.nrw.de/039
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Figure 17 NRW environmental indicator: ozone concentration in urban settings
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In 2020, there were 8 hourly mean values on average exceeding the notification threshold of 180 micrograms per cubic meter at
the 20 measuring stations in urban environments. The alarm threshold of a one-hour mean value of 240 micrograms per cubic
meter was not exceeded at all. Despite a general decline in elevated ground-level ozone concentrations, there are major fluctua-

tions between di erent years, making attempts to calculate a trend unfeasible. Besides emissions of precursor substances, high
ozone figures also depend a great deal on periods of fine weather in the summer.

[B www.umwelt2020.nrw.de/041

41


http://www.umwelt2020.nrw.de/041




TOO MUCH TRAFFIC NOISE
POLLUTION FOR 1.5 MILLION PEOPLE

Noise pollution is defined as constituting sounds that are
disruptive, harmful, or even damaging to health. Excessive
noise causes the body to release more stress hormones
and activates both the autonomic nervous system and the
hormone system, a ecting blood pressure, heart rate, and
other cardiovascular factors. These cardiovascular and
metabolic changes usually take place unconsciously while
we sleep, via the autonomous nervous system. The poten-
tial long-term consequences of permanent noise pollution
range from sleep disruption to cardiovascular diseases,
including heart attacks.

A study conducted by the German Environment Agency
(Umweltbundesamt, UBA), focusing predominantly on
elderly people, found that the risk of requiring medical
treatment due to high blood pressure was almost twice
as high among people exposed to a noise level of up to
55dB(A) through their bedroom window than among
those subject to a maximum noise level of 50 db(A).

The EU Environmental Noise Directive provides an EU-wide
approach to reducing noise pollution. Environmental noise
is defined as the noise created by road, rail, and air tra c,
as well as by industry. Municipalities are obliged to draw up
and publish noise maps for agglomeration, primary road
and rail transport routes, and major airports every five
years. The latest results are published in the environmen-
tal noise portal |®www.umwelt2020.nrw.de/042. Noise action
plans are created on the basis of these noise maps if the
day-evening-night noise level (LDEN) is equal to or greater

_ﬁ
SN

_W
\ )

R\

Noise, Light, Electromagnetic Fields

60 DECIBELS TWICE AS
LOUD AS 50 DECIBELS —
THE LOGARITHMIC DECIBEL
SCALE

The scale used to define loudness is the sound
pressure level, which is normally measured
in A-weighted decibels, or dB(A). A whisper
is roughly 30 dB(A), a normal conversation
around 55dB(A), and a vacuum cleaner approx-
imately 70 dB(A). Sounds above 100 dB(A) are
uncomfortable to humans, and anything above
120 dB(A) can cause pain. However, given that
the decibel scale is logarithmic, 100dB(A) is not
twice as loud as 50 dB(A). Loudness is always
perceived subjectively, but an increase in
around 10dB(A) results in volume roughly dou-
bling. In other words, sound pressure levels of
60dB(A) are around twice as loud as 50dB(A).

than 70 dB(A) or the night noise level (LNight) is equal to
or greater than 60 dB(A) in the vicinity of homes, schools,
hospitals, or other protected buildings.

In North Rhine-Westphalia, some 1.5 million are exposed
to over 55 decibels of noise at night, while 1.1 million
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Figure 18 NRW environmental indicator: noise pollution
Sub-indicator: noise pollution (night)
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Around 1.5 million people, or 8% of the population of North Rhine-Westphalia, are exposed to sound pressure levels of over
55 dB(A). Three-quarters of those impacted by road tra c noise live in agglomeration. A sound pressure level of 55 dB(A) is

equivalent to a normal conversation, while 60 dB(A) is around the same as the noise of an o ce. The WHO recommends noise
levels that are significantly lower than the limits and guidelines for environmental noise currently in place in Germany | C figure 19.

Sub-indicator: noise pollution (day, evening, night)

Number of people exposed to > 55 A-weighted decibels according to 2017 noise map
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The current noise map for day, evening, and night shows that around 1.1 million people, or 6% of the population of North
Rhine-Westphalia, are exposed to sound pressure levels higher than 65dB(A). A level of 65dB(A) is roughly the same as the noise
level in a cafeteria, while 70dB(A) is equivalent to a vacuum cleaner. Of the people a ected, 79% live in agglomeration. The state

Trend over the

government aims to significantly reduce noise pollution in residential areas in line with WHO guidelines by 2030.
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people are exposed to constant noise levels of more than
65 decibels | figure 18. Frequently, people are exposed to
multiple sources of noise pollution.

North Rhine-Westphalia has a dense network of airports
and airfields. Night-time arrivals and departures, as well as
flights late in the evening and early in the morning, have a
particularly adverse e ecton local residents. Some 13,200
people in North Rhine-Westphalia are exposed to sound
pressure levels north of 55 dB(A). Protection from aircraft
noise is defined in the German Act on Protection against
Aircraft Noise (Fluglarmschutzgesetz) and is primarily
ensured through passive measures such as noise-pro-
tection structures and restrictions on facility usage. The
Ministry for Environment, Agriculture, Conservation and
Consumer Protection has defined noise protection zones
for the major airports in Dusseldorf and Cologne/Bonn as
well as six other airports |D www.umwelt2020.nrw.de/044.

STRICTER GUIDELINES FOR
ENVIRONMENTAL NOISE

The WHO Regional O ce for Europe published new guide-
lines for environmental noise in 2018, which were drawn up
on the basis of the latest noise pollution research findings

Figure 19 WHO Environmental Noise Guidelines

Noise levels in A-weighted decibels

Noise, Light, Electromagnetic Fields )) ”

and include recommendations on how to keep people safe
from environmental noise from road tra c, rail transport,
aircraft, and wind power stations. The guidelines specify
levels at which noise is expected to begin impacting
people’s health or causing significant nuisance, as well as
recommended measures to reduce the e ect |C figure 19.
The WHO guidelines are in some cases significantly lower
than the statutory immission guidelines and limits appli-
cable in Germany |5 www.umwelt2020.nrw.de/045. Although not
directly comparable, the two sets of guidelines do show
where urgent action needs to be taken. To use an example,
immission limits for road and rail transport on newly con-
structed routes in residential areas are 59dB(A) during the
daytime and 49 dB(A) at night. In spa areas or areas with
hospitals or care homes, the limits are 57 dB(A) during the
day and 47 dB(A) at night. The values defined by the Ger-
man Act on Protection against Aircraft Noise (Fluglarm-
schutzgesetz) to determine the location of protection
zones around passenger airports are 65 dB(A) during the
day and 55dB(A) at night.

The WHO'’s guidelines will be analyzed and subject to
expert appraisal and consultation at a variety of political
levels in the near future. Only then will we see how and
to what extent German noise protection laws need to be
adapted.

Source: WHO

Railtra c

Road tra c

| Day, evening, night [ | Night

Aircraft Wind power stations

In its Environmental Noise Guidelines for Europe, the WHO recommends reducing noise pollution, as noise can be damaging to
health and impact sleep once it reaches a certain level. Under the guidelines, aircraft noise during the day, evening, and night
should be reduced to under 45dB(A) on average and to under 40 dB(A) on average during the night.
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Environment and Health

DIOXINS AND DIOXIN-LIKE PCBS
IN RAW MILK

Dioxins (a catch-all term for polychlorinated dibenzo-p-di-
oxins and dibenzofurans) enter the environment primarily
through waste incineration plants and the metal-produc-
ing and metal-processing industries. Levels of dioxins have
successfully been reduced since the 1980s through miti-
gation. In addition, polychlorinated biphenyls (PCBs) were
used in transformers, hydraulic fluids, flame retardants,
plasticizers, and waterproofing up until the 1980s. Dioxins,
dioxin-like PCBs (dI-PCBs), and non-dioxin-like PCBs are
harmful to the environment and degrade at an extremely
low rate.

Dioxins and PCBs can end up in foodstu s, water, and the
human body through the food chain. Investigations into
the health impact of such materials center on the long-
term e ects at low concentrations. In animal testing, diox-
ins and PCBs were found to impair reproductive functions,
the immune system, the nervous system, and the hormone
balance. These substances are also classified as carcino-
genic in humans by the WHO.

Figure 20 Dioxins and dioxin-like PCBs in raw milk from NRW

Chart of WHO toxicity equivalents per gram of fat

The state of North Rhine-Westphalia aims to minimize the
amount of dioxins and PCBs absorbed by our bodies. To
do so, it continuously monitors data on background levels
of dioxins and PCBs in foodstu s. For example, raw milk is
analyzed every four years to determine contamination lev-
els and act as a basis for mitigation. Maximum limits and
action levels apply to dioxins and PCBs. If action levels are
exceeded, the potential sources of the contamination are
investigated and measures taken to mitigate or eliminate
them.

In 2018, a total of 48 raw milk samples were taken from
dairy plants with their own raw milk supply in North
Rhine-Westphalia and analyzed for the presence of dioxins,
12 di erent dioxin-like PCBs, and 6 non-dioxin-like PCBs.
Both measured levels of dioxins and dioxin-like PCBs and
overall levels were significantly lower than the defined
limits for milk and dairy products (2.5 picograms of WHO
toxic equivalents per gram of fat for dioxins and 5.5 pico-
grams WHO toxic equivalents per gram of fat for the sum
of dioxin and dioxin-like PCBs in accordance with Com-
mission Regulation [EC] No 1881/2006) |C figure 20. As a
result, levels of dioxins and dioxin-like PCBs in milk and
dairy products are only one-third and half respectively of
the action levels recommended by the European Commis-
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The results of a total of 48 raw milk samples from 2018 show that the overall level of contamination with dioxin and dioxin-like
PCBs has declined by some 70% since 1998. Current measurements are significantly lower than the EU’s maximum limits for
dioxins and dioxin-like PCBs, as well as for the sum of dioxins and dioxin-like PCBs in milk and dairy products. The stagnating
dioxin and dioxin-like PCB levels over recent measurement campaigns reflect the level of background contamination in this region.
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sion. At 1.5 to 6.9 nanograms per gram of fat, the sum of
the 6 non-dioxin-like PCBs is also 6 to 30 times lower than
the current limit of 40 nanograms per gram of fat.

BARELY ANY RADIOACTIVITY IN FOOD
AND THE ENVIRONMENT

North Rhine-Westphalia measures radioactivity concen-
trations in the environment on behalf of the federal gov-
ernment in food, feedstu s, drinking water, groundwater,
surface water, wastewater, sewage, waste, the soil, and in
what are known as indicator plants. The results of this anal-
ysis are published in the annual reports of the five o cial
measurement bodies |5 www.umwelt2020.nrw.de/050. An anal-
ysis of 2,152 individual samples in 2019 determined only
extremely low levels of artificial radioactivity in food and
feedstu s produced in or imported into North Rhine-West-
phalia. Slightly higher levels of radioactive substances were
found in game and samples from non-agricultural areas,
including cesium-137 from the Chernobyl nuclear disaster
in 1986, strontium-90 from nuclear weapons testing in the
1950s and 1960s, and iodine-131 from nuclear medicine.

Pollution and Food )) ”

In the forest, radioactive cesium originating from the fall-
out from the Chernobyl disaster can be found in the lay-
ers of soil on the forest floor. Wild boar eat a contaminated
species of fungi known as deer tru es that form fruiting
bodies and roots underground, which is why levels of radio-
activity in these animals sometimes exceed the permitted
limit for radiocesium of 600 becquerels per kilogram. By
contrast, radioactive cesium in agricultural areas is bonded
to the soil during plowing and fertilization, and is therefore
practically no longer available to the roots of cultivated
plants. Cesium-137 concentrations in foodstu s such as
milk or beef have therefore declined significantly since
the reactor accident in Chernobyl | € figure 21. The number
of samples in which cesium-137 is found has also declined
considerably. Some 95% of samples of plants grown in
North Rhine-Westphalia, and 91% of animal samples, fell
below the limit of detection for cesium-137 of 0.2 becquer-
els per kilogram in 2019.

The latest analysis from the federal government shows
that the level of radiation emitted by Chernobyl and
nuclear weapons testing, as well as from the operation of
nuclear power stations, plays a minor role in terms of over-
all radiation in Germany. Here, the biggest contributors to

Figure 21 Radioactive cesium-137 activity in milk and beef samples in NRW
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Radioactivity in a wide range of foodstu s and natural substances has been routinely monitored by o cial bodies since the
Chernobyl nuclear disaster in 1986. The level of radioactivity measured in North Rhine-Westphalia declined significantly after
1986, as shown by the mean measurements of radioactive cesium-137 detected in milk and beef. The maximum limit for
cesium-137 is 370 becquerels per liter for milk and 600 becquerels per kilogram for beef.

49


http://www.umwelt2020.nrw.de/050



http://www.umwelt2020.nrw.de/051
http://www.umwelt2020.nrw.de/052
http://www.umwelt2020.nrw.de/053



http://www.umwelt2020.nrw.de/054
http://www.umwelt2020.nrw.de/056
http://www.umwelt2020.nrw.de/055







Waste Management and the Circular Economy

MORE THAN 3 METRIC TONS OF
WASTE PER PERSON PER YEAR

In 2018, around 57.3 million metric tons of the waste gen-
erated in North Rhine-Westphalia was delivered to waste
disposal companies based in the state (roughly equivalent

THE GOLDEN RULES OF
WASTE MANAGEMENT

One of the principles of the EU’s Waste Frame-
work Directive is that waste management must
not impact the environment or public health.
The directive stipulates a 5-level hierarchy —pre-
vention, preparing for re-use, recycling, recov-
ery, and disposal — for waste management. The
regulations are implemented through a vari-
ety of measures, including the German federal
government’s waste-prevention program and
Circular Economy Act (Kreislaufwirtschafts-
gesetz), as well as waste management planning
and consulting.

to 3.2 metric tons per person) | C figure 22. Most of the waste
originated from construction or demolition work, environ-
mental protection measures, and production processes.
Municipal waste, which mainly consists of household gar-
bage and commercial waste of a similar nature, accounted
for 16% of the total. The figure of 57.3 million metric tons
does not include waste that is re-used by companies or by
waste-disposal companies, or that is disposed of outside
of North Rhine-Westphalia.

HAZARDOUS WASTE DISPOSED OF
IN NORTH RHINE-WESTPHALIA

In 2019, some 6.1 million metric tons of hazardous waste
was generated in North Rhine-Westphalia, 5.0 metric tons
of which was disposed of in the state. At 2.4 million metric
tons, waste from production processes and service provi-
sion accounted for the lion’s share, with 1.9 million metric
tons attributable to environmental protection measures
(such as baghouse dust from incineration plants or slurry
from wastewater treatment). Roughly 1.8 million metric
tons originated from construction, demolition, and the
remediation of contaminated sites. This, coupled with haz-
ardous waste imported from other federal states or from
abroad, resulted in 7.2 million metric tons of hazardous
waste being disposed of in North Rhine-Westphalia in 2019
e figure 23, | www.umwelt2020.nrw.de/057.

Figure 22 Waste generated in NRW and delivered to waste-disposal plants in the state in 2018

Millions of metric tons

B waste from thermal processes and power plants
(excluding incineration plants)

B construction and demolition waste

I waste from waste processing and wastewater treatment facilities,
incineration plants, and water treatment

Other waste from industrial and commercial enterprises

| Municipal waste (primarily from households)

Source: IT.NRW

The waste generated in North Rhine-Westphalia in 2018 and delivered to waste disposal plants in the state totaling some
57.3 million metric tons (including hazardous waste) consisted of 18.2 million metric tons of construction and demolition waste;
12.8 million metric tons from waste processing, wastewater treatment, and incineration facilities; 9.4 million metric tons of other
waste from industrial and commercial enterprises; 8.9 million metric tons of municipal waste; and 7.9 million metric tons of

waste from thermal processes and power plants.
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Figure 23 Hazardous waste disposed of in NRW by region of origin
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In 2019, some 7.2 million metric tons of hazardous waste was disposed of in North Rhine-Westphalia, including bituminous coal
compounds, wood containing hazardous substances, organic solvents, washing liquids, and mother liquors. Of this hazardous
waste, 22% originated from other federal states (approx. 1.6 million metric tons), and 8% was imported from abroad (0.6 million
metric tons). Analysis of data from the past 10 years shows that the volume of waste disposed of in North Rhine-Westphalia has
increased sharply. In 2019, 85% of the hazardous waste produced in North Rhine-Westphalia was also disposed of in the state.

HOUSEHOLD WASTE LEVELS AND
RECYCLING RATE STABLE

In 2019, North Rhine-Westphalia’s households gener-
ated approximately 8.3 million metric tons of household
garbage and packaging waste, which was picked up by
garbage collectors under the dual collection system.
At roughly 38%, household garbage accounted for the
largest share of the waste, followed by biodegradable
and garden waste (approx. 24%), paper and cardboard
(approx. 149%), and bulk refuse (approx. 8%). Lightweight
packaging (made from plastics, composites, aluminum,
or tinplate, and collected in yellow garbage containers or
bags) accounted for just under 7% of all garbage, while
glass made up a 4% share and waste containing valuable
resources such as wood or metal accounted for 4%. Haz-
ardous waste collected separately, such as batteries and
medication, accounted for 0.2% of total waste. Volumes of
household garbage, bulk refuse, biodegradable and garden
waste, and waste containing valuable resources per person
per year have remained at high but stable levels over the
past 10 years |C figure 24.

56

MICROPLASTICS — THE INVISIBLE
POLLUTANT

Some 400 million metric tons of plastic is produced world-
wide every year, using fossil fuels such as coal, oil, and gas.
Plastic is omnipresent. Some of our plastic waste ends up
in the ocean, where it breaks down into microplastics and
accumulates in marine life. This form of pollution has put
microplastics center stage in terms of research, politics,
and public debate. We are now very much aware of the
burden we put on the environment through the use of
microplastics, and we are gaining more and more know-
ledge about the presence of plastics in other parts of the
environment, such as soil and living organisms.

Microplastics can damage water-based habitats and lead
to changes in water ecology, as it does not biodegrade very
quickly —if at all. Underwater organisms can absorb micro-
plastics through their food, meaning that traces have been
found in mussels, sea snails, marine worms, sea louse,
and fish. As these organisms act as food sources for other
marine animals, microplastics become entrenched in the
food chain. There are also indications that additives in the
plastic production process, such as cadmium, flame retar-
dants, and plasticizers, have toxic or hormone-like e ects.



Waste Management and the Circular Economy

Figure 24  NRW environmental indicator: household waste and recycling

Sub-indicator: household waste and bulk refuse, biodegradable waste, garden waste, and waste containing valuable resources.
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In 2019, a total of 464 kilograms of household waste was generated per person in North Rhine-Westphalia, of which 213 kilo-
grams was household waste and bulk refuse processed in incineration plants or in biological waste facilities, and 251 kilograms
was biodegradable waste, garden waste, or waste containing valuable resources. According to a statistical trend analysis, the
total amount of household waste per person has remained significantly constant over the past 10 years, as has the share of bio-
degradable waste, garden waste, and waste containing valuable resources, which is recorded separately.

Sub-indicator: recycling rate
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Source: LANUV
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The recycling rate is the percentage of household waste that is supplied to plants or processes that aim to utilize these materials.
The rate has stood at a stable 50% since 2015. Biodegradable and garden waste accounted for the largest share of recycled waste
(48%), followed by paper and cardboard (28%), glass (9%), and lightweight packaging (6%). However, part of this household
waste was either not recycled or was incapable of being recycled and instead was utilized for energy or otherwise disposed of.

[B www.umwelt2020.nrw.de/058
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Figure 25 NRW environmental indicator: land take
Sub-indicator: increase in land take for human settlements and transport infrastructure
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Between 2006 and 2015, an average of 11.2 hectares of land was taken per day for human settlements and transport infrastruc-
ture. The value for 2016 has been migrated back to ALB due to the changeover from the ALB system to ALKIS. In 2019, land take
stood at 8.1hectares per day (excluding land take through underground mining, open-cast mining, and quarries). ALB and ALKIS
figures are not comparable due to the reallocation. The state government aims to make an appropriate contribution toward
achieving the national goal of reducing land take for human settlements and transport infrastructure to under 30 hectares per
day by 2030.

Sub-indicator: land take per person for human settlements

Square meters per person

Trend over the
past 10 years:

Source: IT.NRW
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MW as M akis

In 2019, land take per person for human settlements stood at roughly 306 square meters. Land take for human settlements
includes residential, industrial,and commercial areas, as well as sporting facilities. From 2015 to 2016, the land register authorities
switched from the ALB system to ALKIS. Due to land reallocation, ALB and ALKIS data is not comparable and precludes trend
analysis. Nevertheless, no decline in land take per person for human settlements is expected in the foreseeable future.

[B www.umwelt2020.nrw.de/061
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In 2019, an average of 8.1 hectares of open countryside
was taken for human settlements and transport infrastruc-
ture every single day, equivalent to around 11 soccer fields
| € figure 25, |© www.umwelt2020.nrw.de/062. This figure does not
include land take through underground mining, open-cast
mining, and quarries. Land take for human settlements
and transport infrastructure has increased to approxi-
mately 1,029 square kilometers — 9.5 times the size of the
Eifel National Park — since data began being recorded in
1997. The state government aims to make an appropriate
contribution toward achieving the goal defined in the Ger-
many’s National Sustainability Strategy (Deutsche Nach-
haltigkeitsstrategie) to reduce land take for human settle-
ments and transport infrastructure to under 30 hectares
per day by 2030.

According to the land register, the most significant types of
land usage as of the end of 2019 were agriculture (47.1%),
forest (24.8%, or 26.9% according to the 2014 state for-
est inventory), human settlements (16.7%), and trans-
port infrastructure (7.0%). Just under half of the land in
North Rhine-Westphalia used for human settlements and
transport infrastructure (46%) is sealed — in other words,
covered with buildings, concrete, asphalt, paving stones, or
otherwise secured.

Farmland is often used for human settlements and trans-
port infrastructure, curtailing the amount of soil available
for food production, the water cycle, and climate adapta-
tion. Farmland is also used for forest and bodies of water,
as well as to compensate for settlement expansion and
the construction of transport infrastructure. As a conse-
quence, the amount of farmland shrunk by 1,187 square
kilometers between 1996 and 2015 — the final 20 years of
the Automated Real Estate Book (Automatisiertes Liegen-
schaftsbuch) system. In other words, agriculture in North
Rhine-Westphalia has lost 17.1 hectares per day of fertile
arable land and pasture. Following the switch to adi erent
register system (see info box), data revealed that average
farmland loss in 2017, 2018, and 2019 was 21.9 hectares
per day.

The amount of land used for human settlements per capita
stood at 306 square meters in 2019, up from 304 square
meters in 2018 and 303 square meters in 2017 | figure 25.
Rising standards of living and higher expectations in terms
of living space are the likely causes of this trend. In addi-
tion, increased mobility and the growing number of sin-
gle-person households are also factors. Even though there
is a limit to the amount of land in North Rhine-Westphalia,
current demands for additional housing in many large cit-
ies and structural transformation in a number of reasons
mean that we are not likely to see any significant decline in
land usage in the near future.
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RECORDING FALLOW LAND,
REMEDIATING CONTAMINATED
SITES, AND RECYCLING LAND

Reusing fallow land is one way of reducing the strain on
land use, especially when it comes to farmland. Before any
plans can be made, fallow land potential must be assessed
and analyzed. The State Agency for Nature, Environment
and Consumer Protection has published guidelines on
the data, procedures, and identification characteristics
required for documenting fallow land |e www.umwelt2020.
nrw.de/063. Fallow land in North Rhine-Westphalia is often
contaminated as a result of prior industrial use, meaning
that it can only be recycled if all sources of contamination
and pollution are remediated. The state has promoted and
supported the recording, investigation, and remediation of
contaminated sites for many years now e www.umwelt2020.
nrw.de/064, | www.umwelt2020.nrw.de/065.

So far, some 97,000 abandoned waste disposal and indus-
trial sites have been recorded. These sites are a reflection
of North Rhine-Westphalia’s history of mining, manufac-
turing, industry, and small trade | figure 26. Of these sites,
some 60,000 are either suspected of contamination or
at a preliminary stage of suspected contamination, while
roughly 9,000 sites require no further action. Risk assess-
ments have been completed or are ongoing for the remain-
ing 28,000 sites, some 8,000 of which have had to be
remediated to date.

CONTAMINATED SITES:
ABANDONED WASTE DISPOSAL
AND INDUSTRIAL SITES

Under the German Federal Soil Protection Act
(Bundes-Bodenschutzgesetz), there are two
types of contaminated sites: abandoned waste
disposal sites and abandoned industrial sites.
Abandoned waste disposal sites are decommis-
sioned waste disposal facilities and other land
on which waste has been processed, stored,
or dumped in the past. Abandoned industrial
sites are decommissioned facilities and other
land where hazardous materials were handled,
causing soil damage or other hazards for indi-
viduals or the public at large — but not including
facilities decommissioned in accordance with
the German Atomic Energy Act (Atomgesetz).
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Figure 26 Number of abandoned waste disposal and industrial sites recorded in NRW
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There are around 97,000 abandoned waste disposal and industrial sites on record. This figure has increased due to sites subse-
quently being added to the records, as well as more recent issues such as the use of poly- and perfluorinated compounds (PFCs)
in fire extinguishers. Despite the state’s best e orts, there is still a vast di erence between the number of sites identified as
requiring remediation and sites that have been remediated and removed from the suspected contamination list. The authorities

face the challenge of assessing some 60% of sites with suspected contamination, finalizing the process, or, if necessary, initiat-
ing remediation and safeguarding measures.
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Legislation introduced by the state government in Septem-
ber 2020 regarding intelligent land usage is another useful
tool in reducing consumption. The measures are based on
eight principles, including tradable land planning permits
and fallow land registers for unclaimed plots greater than
500 square meters in size |5 www.umwelt2020.nrw.de/066.

CADMIUM AND LEAD DEPOSITS
REMAIN LOW

Soil is directly or indirectly exposed to deposits of a vari-
ety of pollutants. Direct pollutants include the fertilizers
for arable land containing pharmaceutical residues, micro-
plastics, or slurry contaminated with heavy metals, as well
as the excessive use of plant protection products or the
improper handling of hazardous materials in industry. Indi-
rect pollutants include tire wear, nitrogen, acids, or heavy
metals that are transported as aerosols.

Heavy metals such as lead and cadmium are dispersed far
and wide in the production and combustion of fossil fuels.
Other important sources of emissions include waste incin-

Figure 27  NRW environmental indicator: heavy metal deposits at rural measuring stations

1986 benchmark = 1.0

eration plants, the cement and glass industry, and motor
tra c.Heavy metals take a long time to degrade. They can
be toxic at certain concentrations, impair soil function, and
be absorbed by plants where they enter the food chain.

Lead and cadmium deposits measured in rain dust at state
measuring stations in Velmerstot (Eggegebirge), Simme-
rath (Eifel), Osenberg (Bergisches Land), Hilchenbach, and
Bocholt (Rothaargebirge and Miunsterland, measurements
from 2010 onward) are currently at one-sixth of the levels
first measured | figure 25. Aside from the ban on the use
of lead in fuels and brake pads, the main reasons for the
decline in such deposits lie in measures to reduce dust
emissions at industrial facilities — from those of a technical
and organizational nature to the fitting of vacuum units
and full dust-extraction systems — and the decommission-
ing of a number of facilities that produced high levels of
dust. All told, deposits of heavy metals such as cadmium
and lead in the soil have declined significantly since the
mid-1980s. Heavy metal deposits have remained constant
at a low level over the past 10 years.
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Lead and cadmium deposits from rain dust measured at 5 rural measuring stations have fallen to around one-sixth of their
1986 figures. This reduction has been achieved thanks to comprehensive measures to reduce dust emission, the ban on lead in
fuels and brake pads, and monitoring of the environmental impact of industrial facilities. In addition, a number of high-emission
facilities have been decommissioned. The latest trend analysis confirms stable low levels of heavy metal deposits.
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Waste, Soil, Water

WATER — THE SOURCE OF LIFE

“Water is a heritage which must be protected, defended
and treated as such,” writes the European Commission
in the first paragraph of its Water Framework Directive. In
this legislation, resolved in 2000 to govern how we man-
age and treat water as a natural resource, the EU defines
terms such as the “good status” and “good potential” of
water and sets member states the target of achieving good
status and good potential for all bodies of water by 2027.
The aim here is to ensure that water remains available in
the future in su cient quantities and in good quality, both
to bodies of water and their ecosystems and as a resource
for the abstraction of drinking water.

Doing so is certainly no easy task for North Rhine-West-
phalia, with its population density of 526 people per square
kilometer, more than 10,000 industrial enterprises, and
roughly 34,000 agricultural operations |p www.umwelt2020.
nrw.de/068. Around 2% of North Rhine-Westphalia is cov-
ered by water, with rivers totaling some 50,000 kilome-
ters in length. Although the state has plenty of water,
North Rhine-Westphalia’s rivers and lakes are under heavy
strain. Most rivers are regulated, and many watercourses
such as canals, reservoirs, and lakes in former open-cast
mines have been artificially created. Pumping out ground-

water to mine for coal has an enormous and long-lasting
impact on groundwater and surface water. In addition, over
600 public sewage treatment plants discharge approx-
imately 2.3 billion cubic meters of treated wastewater
directly into surface water every year (excluding cooling
water and precipitation) — with around 480 industrial
enterprises discharging a further 750 million cubic meters.
Private households and small businesses also consume
approximately 133 liters of drinking water per day.

LOCAL SUCCESS THROUGH
REWILDING

Natural watercourses meander, form islands, or branch
into multiple sections. Thanks to their variations in the
rate of flow and water depth, the gravel, sand, root sys-
tems, and rotting leaves in riverbeds are home to a wide
variety of di erent species. Up to 120,000 organisms can
live in a single cubic meter of water. However, many of our
watercourses have lost their original function as a habitat,
or have been straightened, built over, canalized, or rein-
forced. The reason for this human intervention lies in the
function rivers have performed for hundreds of years. In
the highlands of central Europe, rivers were dammed for
iron ore mining and their forces used to drive machinery.

Figure 28 Degree of change in water structure of surface waters in NRW
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The structure of watercourses with catchment areas greater than 10 square kilometers is assessed using 30 standardized
national parameters (such as curvature, variation in depth, riverbed substrate, riverbank plant growth, and land usage). At
the turn of the millennium, only 15% of watercourses had an unaltered, slightly altered, or moderately altered water structure
(structural class 1, 2, or 3). Initial local improvements through numerous rewilding initiatives have seen this figure rise to approx-

imately 19%.
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Nature and Rural Areas

KEY TO THE RURAL ECONOMY

Evidence suggests humans began systematically cultivat-
ing plants at the end of the Ice Age around 12,000 years
ago. Alongside forestry, hunting, fishing, and mining, agri-
culture is an archetypal element of human production and
one of the oldest industries of them all. Agriculture is split
into two main sectors: crop farming and livestock farming.
Crop farming produces food for human consumption as
well as feedstu s used to feed animals. It also produces
resources, such as biomass for use in renewable energy
generation, and plant-based fibers such as linen, which
was once important to the German textiles industry. Live-
stock farming gives us milk, eggs, and meat, as well as
other products such as leather, wool, and manure fertilizer.

The agricultural industry is in a constant state of flux
but also contributes to developments and trends. Case
in point: structural transformation. In North Rhine-West-
phalia more than 27,000 agricultural operations went out
of business between 1991 and 2016. Case in point: land
use. The agricultural industry in North Rhine-Westphalia
has lost 21.9 hectares of arable land every day in the past
three years alone, and is forced to rely on an ever-shrink-
ing area of land to do business | € page 60. Case in point: cli-
mate change. The kind of droughts we have seen in recent
years may become normal rather than just an exception in
the foreseeable future, and they jeopardize the existence
of countless agricultural businesses due to the resulting
harvest losses |C page 15. Case in point: biodiversity loss.
The decline in biodiversity is particularly stark in regions
where land is used for high-intensity agriculture | page 78.

90

AGRICULTURE IN NRW
IN NUMBERS

According to various surveys conducted over
the past few years, around 1,615,000 hectares
of land, or 47% of North Rhine-Westphalia’s
total area, are used for agricultural purposes
(according to the Integrated Administration
and Control System, 1,053,000 hectares of ara-
ble land, 423,000 hectares of permanent grass-
land, and 13,000 of permanent crops such as
fruit plantations). Roughly 34,000 businesses
with approximately 117,000 employees gener-
ate produce worth some EUR 7.7 billion every
year — a considerable margin of which in hor-
ticulture, which makes up one-third of German
greenhouse cultivation. The three most popular
crops are grain and silage corn, which account
for 293,000 hectares, summer and winter
wheat, with 251,000 hectares, and summer and
winter barley, with 156,000 hectares. The three
most popular forms of large and small livestock
are hens (11.8 million), pigs (6.9 million), and
cattle (1.4 million).
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