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Foreword

he LIFE Environment Awards have now taken place for nine consecutive years and they continue to build on
past successes by rewarding the most outstanding LIFE projects. This year they acknowledge those projects
that were completed by the end of 2012. The aim of the awards is to shine a light on the most notable of the
many worthwhile projects co-funded by the LIFE programme: those that provide a model for others of what well-

designed, well-executed, innovative and inclusive projects should look like.

| would like to express my sincere gratitude to the National Focal Points from the other Member States for the excel-
lent support and expertise that they provided during the selection of the prize winners, which followed the by now well-

established selection procedure (see page 5). The selection team consisted of 20 evaluators from 12 Member States.

A total of 13 LIFE Environment projects received the merit of being a “Best” LIFE Environment project and an addi-

tional four outstanding projects were considered worthy of the “Best of the Best” LIFE Environment project accolade.

All 17 winners are featured in this LIFE publication and you will see from the four articles featuring this year’s
Best of the Best projects that they each had a common element flowing through them: namely water. Water is
often referred to as the essence of life and this year it has certainly been the essence of the Best of the Best LIFE

Environment Award winners.

Results from the four Best of the Best projects represent major achievements in water management. Covering
beneficiaries from four different countries, all of the project results hold strong potential for replication throughout
Europe. Germany’s IWPM project for example demonstrated a cost-effective and innovative method for increasing
the capacity of overloaded wastewater treatment plants; Greece’s EcoPest developed transferable techniques for
protecting surface waters from farm-based pesticide pollution; Spain’s OXTAN showed how European tanneries can
reduce heavy metal content in their effluents, thereby significantly improving the industry’s environmental footprint;

whilst Italy’s TRUST pioneered new methodologies for managing and reducing stresses on groundwater aquifers.

Water-related topics were also featured amongst in the 13 Best project winners, as well as outcomes offering en-
vironmental innovations in fields as diverse as energy, waste, ecosystem services, aquaculture, climate action and

sustainable tourism.

Together, the 17 prize winners from this year’s LIFE Environment Awards highlight the huge opportunity that LIFE
co-finance offers for helping Member States to implement EU and domestic policy priorities at local, regional, na-
tional, and international levels. This year’s winners fill me with great confidence about the ongoing opportunities
provided by LIFE and | look forward to seeing what new innovations and important environmental lessons emerge

from next year’s awards.
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The LIFE Best Awards

The LIFE Best Environment Awards 2012 illustrate the demonstration value of the

LIFE programme and the importance of replicable project results.

he objective of the LIFE Environment Awards pro-

gramme is to help improve the transmission of project
results by using a set of criteria to identify those projects
with the highest potential for long-term environmental im-
provement. Thus, for the last nine years, EU Member States
represented on the LIFE Committee and the European Com-
mission’s LIFE Unit have acknowledged those projects that
are just a little bit more outstanding than the rest by award-
ing them “Best of the Best” and “Best” project status (see
box “How the winners were chosen” for an explanation of
the selection procedure). The latest round of awards - for
projects completed by the end of 2012 - saw 17 projects
singled out for special attention.

This year, there were four “Best of the Best” projects (see
pages 5-16): IWPM from Germany, TRUST from Italy,
EcoPest from Greece and Oxatan from Spain. Highlighting
the breadth of environmental issues addressed by the LIFE
programme, these covered innovations in wastewater treat-
ment and groundwater management, reduced water and
pesticide use in agriculture and a more environmentally-
friendly leather tanning process.

The 13 “Best” projects (see pages 18-43) included further
representation from Spain, Italy, Greece and Germany, as
well as best practice examples from Denmark, Sweden, Fin-
land, France and Latvia.

Winners of the LIFE Environment Awards 2012
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An award ceremony for the successful projects was held in
Brussels on 5 June 2013, alongside the annual Green Week
event. The awards were presented by the German MEP, Jut-
ta Haug, who is also the European Parliament’s rapporteur
for the new LIFE Regulation. Ms Haug said she was glad to
see in the award ceremony such “excellent and encouraging
examples of an exceptionally successful EU programme...
Every year in the annual budgetary procedure | am in
charge of following the environment and health-related ex-
penditure; every year, | am able to reassure my colleagues
in the Environment Committee that the performance of LIFE
is very satisfactory from the budgetary perspective; the rate
of execution has been consistently above average.”

Scoring of completed LIFE Environment projects
was launched in the summer of 2004, judging them
against a set of ‘best practice’ criteria developed
by the Commission in cooperation with the Member
States. These included: projects’ contribution to im-
mediate and long-term environmental, economic and
social improvements; their degree of innovation and
transferability; their relevance to policy; and their
cost-effectiveness. In view of the importance of these
criteria to the success of a project, beneficiaries are
also required to provide an ‘After-LIFE Communica-
tion Plan’ and an analysis of the long-term benefits
of the project with their final report. This information
forms an integral part of the evaluation process.

The selection of this year’s winners followed the es-
tablished procedure, whereby projects were initial-
ly technically assessed by the LIFE Unit’s external
monitoring team, provided by the Astrale consorti-
um. The monitors ranked all the projects that ended
by December 2012 to produce a first list. Using the
agreed criteria, the final selection was undertaken by
the Member States under the coordination of Andrzej
Muter (from the Nature Protection Department of the
Polish National Fund for Environmental Protection
and Water Management).
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Germany: An innovative
solution to wastewater

purification

Communication and collaboration are noted as key success factors by the team

behind one of this year’s “Best of the Best” LIFE project prize winners, which intro-

duced a new cost effective solution for managing wastewater in Germany.

xpanding urban populations in many parts of Europe,

as well as pressure from business developments can
adversely affect the ability of existing wastewater treatment
plants (WWTPs) to provide effective environmental protection
services. Furthermore, new and stronger legislation aimed at
preventing pollution and conserving air or water quality may
place additional strains on the way that Europe’s wastewater
needs to be treated.

These pressures can combine to create considerable difficul-
ties in areas where WWTPs are already operating at full ca-
pacity. Such was the case in Germany’s Bad Essen community,
where a LIFE project titled Integrated Wastewater Purifica-
tion Management (IWPM) identified an innovative and highly
successful way of reducing strains on water treatment plants
caused by overloading.

Uwe Bihning, Managing Director of the Wasserverband
Wittlage (WvW) water authority in Bad Essen, which coor-
dinated the project, says that in addition to the problems
caused by population growth and more stringent environ-

The IWPM project improved the effectiveness of existing WWTPs

mental protection rules, “we are located in the catchment
of the Dimmer See (Lake Dimmer) which is a Natura 2000
site that needs to be protected from eutrophication threats
and effluent standards are very high here.”

WvW faced two options: either build a new plant at another
location, or find a way to overcome the issues at the exist-
ing location. Realising that a nearby WWTP at Ostercap-
peln was under-loaded, the water authority commissioned
a study to see if it was feasible to connect the two facilities.

Cost-effective solution

The study showed that it could be more cost effective to try
to find a way of using the spare capacity in Ostercappeln to
reduce the peak loads of wastewater and sludge at Bad Essen
than to build a new plant.

LIFE co-finance was secured to enable WvW to demonstrate
how the proposed more cost-effective concept could be con-
verted into a practical and tangible outcome. The main as-

Photo: Tim Hudson
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pects of the project involved testing an automated system for
directing wastewater and sludge from one plant to the other
via a series of new pipelines.

“The LIFE project has allowed us to link up the WWTPs and
increase the capacity at Bad Essen from 15 000 population
equivalents to nearly 50 000, which is significant,” notes Mr
Blhning. One important element of this was the introduction
of a much more sophisticated level of electronic control of
automated operations, he explains.

The water authority already had access to data that enabled
it to forecast when peaks and surges would occur during dif-
ferent times of the day or year at Bad Essen. These data could
therefore be used to help automatically trigger the pumping
of wastewater sludge from the over-loaded site to the under-
loaded facility in order to gain a harmonised and manageable
overall balance of wastewater treatment.

Project components

LIFE funding was used for the physical works involved in
connecting the WWTPs through a number of pipelines of dif-
ferent sizes, including an intermediary pump station. It also
went into modernisation of the automation at the treatment
plants so they could function as ‘intelligent WWTPs’ and re-
act in a timely way to forecast surge pressures.

A third and particularly novel component of the IWPM pro-
ject, a biologically-activated sludge pipe, was tested and
validated in real-life conditions. “The pipe is not just used
as a mechanical device for transportation of wastewater
sludge, but we add microorganisms in the form of activated
sludge to make them react along the pipe,” explains Profes-
sor Karl-Ulrich Rudolph from the Institute of Environmental
Engineering and Management at the University of Witten/
Herdecke. “The pipe has a total volume of 980 m* and it can
be used as a so-called ‘phosphorous hydrolyser’ stage. This
means that the sewerage treatment plant is receiving water
which is biologically already treated,” he adds.

A fourth and equally important component of the project was
the time spent by the stakeholders working together.

LIFE funds enabled the project team to undertake a larger
amount of testing, monitoring and analysis than otherwise
would have been possible. This extra critical mass of knowl-
edge led to a much more informed and efficient set of opera-
tional parameters for the resultant IWPM technology.

“LIFE support provided the incentive for the partners to find
effective ways of bridging gaps between scientific theory and
real-life practice; gaps between the need for new WWTP ca-
pacity and the cost of such investments; and gaps between

BEST LIFE ENVIRONMENT PROJECTS 2012
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IWPM results have allowed new socio-economic developments for local
communities

the positions of academic experts and political decision-
makers,” explains Professor Rudolph, who believes that, “No
matter how good your project concept is from a technical per-
spective, it won't ever get off the drawing board if you don’t
first invest in the right amount of time in communicating and
explaining the idea to the right decision-makers in ways that
they will relate to and so support.”

Multiplier effects

“The LIFE project pipeline that has connected Bad Essen, Os-
tercappeln, and Bohmte is much more then just a pipe” says
Bad Essen’s Mayor, Glnter Harmeyer. “[It] not only connects
the WWTPs but it symbolises a real connection between the
municipalities and it has concluded a long running set of po-
litical discussions between us all.”

He adds that the “positive experiences” of the LIFE project
have led the municipalities to work more closely on a number
of different activities, including a joint plan for a container
harbour for commercial river traffic, whilst cooperation with
the provincial government has also been strengthened.

Pipelines connecting the treatment plants included internal treatment
services

Photo: Tim Hudson
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Uwe Biihning explains the IWPM project’s connectivity system

Such multiplier effects from the EU funds confirm how LIFE
can act as an important catalyst for helping political bodies
work more collaboratively. “[IWPM] has made a big contribu-
tion to the development potential of this rural area,” believes
Mr Harmeyer, pointing to the extra water treatment capacity
now available for new businesses and new housing.

Thus the project should have a positive long-term impact
on social demographics and associated quality of life fac-
tors for this small community, since Bad Essen’s WWTP now
has sufficient flexibility to act as driver of sustainable socio-
economic development in the surrounding area.

Results from this “Best of the Best” LIFE project hence show
how WWTPs serving communities of relatively small size can
be adapted to operate in the same way as a much larger
treatment plant. This makes it more financially viable to
share the costs of novel high performance treatment pro-
cesses, such as the biologically activated sludge pipe.

In fact, the technology introduced by the project performed
even better than forecast: 35% more sludge was treated
than predicted, whilst power consumption was 20% less
than anticipated.

Knowledge transfer

“We believe that our IWPM LIFE project is a good example of
a “Best of the Best” prize winner because it involved a real-
life demonstration of a successful, cost-effective technique.
It was not a laboratory-scale test, it works in practice and it
works very well indeed,” concludes Mr Blihning.

BEST LIFE ENVIRONMENT PROJECTS 2012
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Proactive dissemination of the results by the project partners
has led to significant interest from a number of parties. For
example, IWPM partners have already helped a Spanish local
authority to carry out a detailed engineering study into imple-
menting the technology there, whilst a municipality in Saxony is
exploring options for adopting a similar water treatment system.

The value of replicating the system used by IWPM depends on
a proper cost-benefit analysis: “Close investigation would be re-
quired if the distance between the treatment plants is too far,
such as more than 15 km. If there is no benefit in terms of
equalising load peaks between the two plants then the costs
may also be more than the savings,” notes Professor Rudolph.

“The best situation is when one plant is over-loaded and an-
other is under-loaded,” he explains, adding that IWPM makes
sense anywhere in Europe where “you have to take account of
the costs of having to consider constructing a new plant, or a
huge extension of an existing plant, including all the associated
infrastructure and difficulties involved in such a requirement.”

Project number:

Title:

Beneficiary:
Contact:

Email:

Website:

Period:

Total budget:
LIFE contribution:
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Italy: Safequarding stressed
groundwater supplies

The TRUST project has succeeded in building the capacity for river-basin govern-

ance of stressed groundwater supplies. It has improved understanding of the likely

impacts of future climate change and land-use on groundwater resources and inves-

tigated the most cost-effective measures for improving aquifer recharge.

Fast growing trees in the MAR test site of Brenta favoured water infiltration whilst extracting excess nitrates from the water

ealthy groundwater supplies are essential for main-

taining the quality of surface water ecosystems and
are the main source of drinking water for three out of four
EU citizens. However, certain EU localities already experience
situations of water stress when extraction of groundwater re-
sources outstrips natural replenishment. Many Mediterranean
cities and tourist destinations face particular risks, which will
only increase with climate change.

The EU’s Water Framework Directive requires Member States
to design River Basin Management Plans to improve manage-
ment of essential water resources. These should include mon-
itoring, assessment and protection of groundwater supplies
with the aim to achieve a “good status” by 2015. The main
challenge is to achieve a balance between water abstraction
and recharge of the aquifers.

This challenge led the Italian Authority of the Northern Adri-
atic river basins to develop the LIFE project TRUST for the river
basins of the Veneto and Friuli high plain - Isonzo, Taglia-

mento, Livenza, Piave and Brenta-Bacchiglione. The authority
knew it needed to act because as project officer Matteo Bisa-
glia explains: “We had monitoring data of the area going back
30-40 years, which showed a slow but significant and ongoing
decline of the water table.”

The project sought to bring stakeholders together to improve
understanding of the current causes of water imbalance and
the best means to overcome them. More ambitiously, as An-
drea Scarinci, an engineer at project partner SGI Studio Galli,
highlights: “We wanted to investigate the likely future effects
of climate change and land-use on the availability of ground-
water to include these aspects in successful water manage-
ment planning.”

Gathering the data

One of the first challenges for improving understanding of
the current and future dynamics of aquifer levels in the river
basins was to gather all the required data. “It was a big chal-

| BEST OF THE BEST PROJECTS) .
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lenge because it is such a complex area,” points out Mr Scar-
cini. “We needs hydrological data for an area of nearly 4 000
km?, which contained six watersheds that are very different
from each other. We also needed to combine this with ac-
curate climate data.”

The project established a Technical Board that included all the
key stakeholders concerned with groundwater management
and exploitation. Agreements were signed for the provision
of climate data, surface and groundwater data, and soil and
geomorphological maps. The project also acquired satellite
images covering an area of 3 600 km?2.

“The amount of data that we received was much higher
thanks to working together through the project than if we had
simply asked stakeholders as part of our daily institutional
functions,” believes Mr Bisaglia. Data were checked, combined
according to subject, geo-referenced and, where necessary,
formatted into a common structure. More than 12 Gigabytes
of data were collected and reorganised to create a Web GIS
database.

The project also used GIS remote sensing to conduct a thor-
ough multi-year, land-use mapping of the project area. This
was able to determine how much was agricultural land and,
more specifically, which crops were being cultivated over a
number of years. This analysis enabled the project team to
calculate the real water needs of agriculture in the river basins.

Modelling future hydrology

The Euro-Mediterranean Centre for Climate Change (CMCC)
used its models to predict climate change scenarios for the
project area covering the 21t Century. It used historical pre-
cipitation and temperature data and then extrapolated trends
for the climatic conditions of the future. It estimated that,
by the end of this century, the land temperature could have

GIS models help to assess future water needs based on the land uses of
a certain area

BEST LIFE ENVIRONMENT PROJECTS 2012

Artificial irrigation channels on agricultural land were filled with water
enabling it to seep into the ground and recharge the aquifer

increased by up to 5°C and rainfall reduced by up to 0.5 mm/
day. Crucially, it also suggested that seasonal changes could
be even greater.

The project used meteorological data, digital terrain maps
and land-use maps to develop a new model of river flows.
This was able to forecast future variations in river flows in-
duced by climate change scenarios. It suggested that flows
will increase in winter whilst decreasing in summer, spring
and autumn.

Finally, but most importantly, the project developed a hydro-
logical balance model. The river and groundwater dynamics
were modelled with software from the Danish Hydraulic Insti-
tute. The model was then calibrated using water table meas-
urements from 200 stations for the period 2000-2008, along
with specific field measurements of flow in different sections
of the rivers.

“These measurements helped us to calculate the water that
infiltrates into the groundwater and thus to create a model
that could provide an estimate of future groundwater levels
and trends over time,” explains Mr Scarcini. The model incor-
porated the assessed impacts on precipitation rates and river
flows from the first two models together with the results of
the land-use analysis and water extraction estimations.

The model estimated the water balance over time for each of
the 30 aquifers in the project area, as well as for the whole
area. “The modelling showed that 8% of the groundwater vol-
ume will decrease in the next 30 years due to climate change
alone. By the end of the twenty-first century the annual ag-
uifer recharge could be reduced by 7% in Veneto and 11% in
Friuli,” points out Mr Bisaglia.
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“What was important for our aims was to compare the past
with the future trends to understand the specific variations,”
continues Mr Scarcini. For example, a Regional Risk Assess-
ment identified many agricultural areas at particular risk of
water scarcity and nitrate pollution of groundwater. Simi-
larly, he adds that the project team “saw that changes in
temperature and rainfall will be more important at different
times of the year. This increases the risks of water stress in
the spring and summer and more flood events in the winter.”

Assessing aquifer recharge techniques

Beyond predicting water stress, the project wanted to look
at the best means for preventing it. It tested the effec-
tiveness of Managed Aquifer Recharge (MAR) techniques
at three demonstration sites with different characteristics,
including different soil type and aquifer depth.

In the wooded Brenta area, the project dug trenches and
planted short-cycle trees. This was found to favour infiltra-
tion of water to the aquifer, whilst also extracting excess
nitrates from the water. Testing sites in Piave and Ledra
focused on filling artificial irrigation channels on agricul-
tural land. This prevented water flowing away, enabling it
to seep into the ground and down into the aquifer.

The tests concluded that MAR over 100 ha could recharge
an aquifer with approximately 50 million m* of water. Mr
Scarinci highlights the encouraging nature of these results
combined with potential regulation of domestic-well ab-
straction from the artesian aquifer: “The hydrological mod-
el evaluated that MAR techniques could restore groundwa-
ter by 25% and 70% of the groundwater deficit induced by
climate changes in Veneto and Friuli regions respectively.”
The latter means that MAR could replenish over two-thirds
of the groundwater reserve in these regions, even tak-
ing into account the future negative impacts of climate
change.

Additionally, the -cultivation of fast-growing, short-cy-
cle trees provided interesting cost recovery options as a
source of biomass for renewable energy. This raises the
possibility for the agricultural sector to consider payment
for such ecosystem services within its production cycles,
creating a more sustainable activity for protecting ground-
water reserves.

New synergies, new enthusiasm

TRUST has established a solid basis for enhancing the man-
agement of groundwater resources in the river basins of the
Veneto and Friuli plains, as Matteo Bisaglia is keen to stress:
“We are entering a new planning period and the results of
the TRUST project will translate themselves perfectly in the

BEST LIFE ENVIRONMENT PROJECTS 2012

The test field and the progressive water distribution during the initial
phases of water provision at the Busta site

programming tools.” The online GIS database and model-
ling tools are already being used by planners and manag-
ers of water resources. Furthermore, “concrete measures
to improve the water balance identified by the project will
be included in revised river basin management plans from
2015,” notes Mr Bisaglia.

Another of the main strengths of the project was in suc-
cessfully engaging stakeholders. “Getting planners, manag-
ers and users to participate together proved fundamental
for guaranteeing the consistency of the project activities
and achieving the project goals and long-term sustainability
of the project results,” says Mr Scarinci. Both he and Mr Bis-
aglia agree that the project has created new synergies and
enthusiasm for improved water management in the area.

Project number:

Title:
Beneficiary:

Contact:
Email:
Website:

Period:

Total budget:

LIFE contribution:
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Greece: Pioneering strategies
for sustainable use

of pesticides

The EcoPest project developed best strategies for implementing the ‘Sustainable use

of pesticides Directive’ (2009/128/EC) through pilot activities carried out in a vulner-

able ecosystem north of Athens.

he Kopais plain in the Kopaida region 70 km north of

Athens is an intensively cultivated area. Unusually for
Greece, the water table is high, and there is much surface
water in the area, which makes the use of pesticides (insec-
ticides, fungicides and herbicides) and fertilisers even more
problematic. Since excess concentrations of such substanc-
es have a negative impact on food safety and water quality
in the region, Benaki Phytopathological Institute carried out
a LIFE project to minimise the input of agrochemicals into
the agro-ecosystem and to reduce human and environmen-
tal exposure to such chemicals.

Intensive agriculture is important to the economy of the re-
gion. However, it has to comply with European safety stand-

ards for human health and the environment. The demonstra-
tion of this value was the core idea of the EcoPest project.
“The challenge was to protect the aquatic ecosystems and
soils from the impacts of high concentrations of potentially
toxic substances due to excessive use of pesticides and fer-
tilisers,” explains project manager Dr Kiki Machera.

To meet this challenge and achieve the end result of strate-
gies for sustainable use of pesticides, the project developed
a ‘Low Input Crop Management’ (LCM) system and agro-
environmental safety principles for human health and the
environment. This system and principles were applied on a
pilot scale on 900 ha of agricultural land (cotton, maize and
plum tomatoes) at Viotikos Kiffissos river basin, adjacent to

Farmers were trained to apply Low Input Crop Management systems on cotton, maize and plum tomatoes

is

Photo: LIFEO7 ENV/GR/000266/BPI/Chachall
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Compiled soil map of the study area

Lake Yliki. This productive basin supplies drinking water for
the region, as well as being a reservoir for water abstraction
for the city of Athens.

Monitoring and sampling

Before such pilot measures could be carried out, the project
needed to first identify the baseline for carrying out monitor-
ing activities and defining risk indicators and indicators for
sustainability implementation (a requirement of the ‘Sustain-
able Use of Pesticides’ Directive — 2009/128/EC). The project
team gathered historical data of the area and gave farmers
questionnaires on the amount and type of pesticides that they
commonly apply to their crops, their agricultural techniques
and use of water, pesticide waste management methods, and
personal and environmental protection measures.

“We also developed soil and hydrogeological maps of the Vio-
tikos Kifissos basin, and determined where to locate the sam-
pling and monitoring sites on the pilot area,” says Dr Machera.
Sampling of water was carried out in 14 wells and in different
points of the river, whilst surveys of the weeds, pests and
diseases present in the area were also conducted.

The project thus was able to determine the levels of pollutants
and priority substances for drinking water quality standards
as well as assess the hazardous potential of toxic substances
through their impact on indicator organisms, such as bacteria,
phyto- and zoo-planktonic organisms, and earthworms.

The farmers involved in the project then implemented suit-
able site-specific crop protection systems, which included a
range of innovative agricultural technologies to minimise pol-
lution from agriculture. Participating farmers kept detailed
records of the cultivation practices and pesticides and fer-
tilisers they were using, submitting different types of infor-
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mation on a weekly or monthly basis to the project team
throughout 2010 and 2011. Results were then compared
with baseline data from 2009. By conducting a comparative
assessment of all available pesticides, the project team was
thus able in some instances to propose the use of alterna-
tives that are less harmful in terms of human health and
the environment

Steps towards sustainability

Amongst the innovative technologies trialled by EcoPest
was the LCM system. This aimed to rationalise the use of
pesticides and fertilisers, replacing them, where possible,
with non-chemical and alternative methods of controlling
weeds, pests and diseases. Primary criteria were the protec-
tion of both surface and groundwater, taking into account
EU Directives and local needs.

It was found that by only applying chemicals in the cor-
ridors between rows of plants (band application) herbicide
use was reduced by 60%. Further reductions were possible
using the ‘weed seeker’, a sensor placed on the tractor that
locates weeds and allows the targeted use of herbicides.

One of the other ways in which the project addressed the
issue of pesticide management included establishing a
process for disposing of empty pesticide containers. Ten
specially-labelled waste bins were installed across the pi-
lot area for farmers to leave the empty containers. Train-
ing was also organised to encourage farmers to rinse the
pesticide containers three times before disposal in order
to effectively eliminate any residues they might still have
contained.

In addition, the project team set up a liquid pesticide collec-
tion system called ‘Heliosec’ in two locations, thus offering
a possible solution for the management of the liquid waste
that derives from the remnants of the spraying solution and

Band application of chemicals reduced herbicide use by 60%

I BEST OF THE BEST PROJECTSW

13



J BEST OF THE BEST PROJECTSJ

3

14

LIFE ENVIRONMENT |

Pheromone traps were used to monitor the presence of pests

the washing of the spraying equipment. Heliosec allows for
the water to evaporate, leaving a concentrated waste in
semi-solid form that can be easily handled.

Finally, the EcoPest team also dealt with the problem of
‘spray drift’, the unplanned exposure of people and the
environment to drifting pesticides. A strategy to minimise
this problem was developed, involving the use of low drift
nozzles (two types were trialled), as well as the calibra-
tion and maintenance of spraying equipment. The project
demonstrated that drift can be reduced from 1.62% of the
application rate to 0-0.18% at a distance of more than 2
m. With conventional nozzles, spray drift tends to dimin-
ish completely at a distance of 11 m from the target area,
while this distance is reduced to 2-3 m when low drift noz-
zles are used.

Positive impact

Results showed that the project innovations helped achieve
a 30% reduction in the amount of pesticide needed to pro-
duce the crops cultivated in the pilot area, exceeding the
beneficiary’s expectations. Moreover, the frequency index
treatment (how often the pesticides are applied) was re-
duced by 67%, which translated to a 70% reduction of
pesticide concentration in well water and a reduction in
the toxicity of the environmental samples on the indica-
tor organisms. The area under unacceptable risk was also
reduced, and the most hazardous pesticides were replaced
with safer alternatives.

BEST LIFE ENVIRONMENT PROJECTS 2012

An important aspect of the project was the training of farm-
ers and agronomists. Around 220 farmers (63% of those
present on the pilot site) were trained to apply LCM systems
on cotton, maize and plum tomatoes. They also received
training in spraying techniques, safe use of pesticides and
fertilisers, personal protection (e.g. wearing gloves and
overalls), the disposal of empty pesticide containers and
the safe storage of pesticides and fertilisers. A further 50
agronomists received specialist training to help them better
advise farmers on the types of pests in the region, when to
spray and when to wait, and what pesticides to use.

At first the farmers involved in the project “did not always
believe that what we scientists were explaining to them was
true,” says Emilia Markellou, a researcher at the institute. “They
could not believe that by reducing pesticides on the crops,
these would survive. They were really scared that they would
lose their crops and income. The EcoPest scientists started to
gain farmers’ trust when they introduced the pesticide sus-
tainability use principle - ‘as little as possible, as much as nec-
essary’ - by explaining in parallel the possible impacts of their
use on human health and the environment,” she reveals.

Two kick-off workshops including one organised by the local
mayor, helped foster interest in the project and building this
relationship with the farmers was fundamental to EcoPest’s
success. Reduction in the use of pesticides and herbicides
represents a significant financial saving for farmers. For
example, for weed control costs for the use of herbicides
fell from 320 to 90 euros per hectare.

Overall, the project made a considerable contribution to the
strengthening of Greek environmental legislation. A national
certification scheme for spraying equipment and the profes-
sional use of pesticides, distributors and advisors is now close
to becoming a reality. It also led to the calibration of spraying
equipment in the project area in line with the requirements
of the Sustainable Use Directive. In addition, four experts who
led project actions are now part of a team tasked with pro-
ducing a national action plan for implementing this directive.
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Spain: A greener way
of tanning leather

The OXATAN project demonstrated the feasibility and financial viability of leather

tanning with oxazolidine, which avoids the environmental impacts associated with

chrome tanning.

Oxazolidine tanning enables the production of leather with a similar appearance, quality, properties and applications to conventional processes, but with
a smaller environmental impact

ore than 90% of leathers tanned worldwide use

trivalent chromium. Under specific conditions,
however, this substance can oxidise to hexavalent chromi-
um, which is harmful to the environment, polluting water
resources and leading to soil infertility. In Europe, one tonne
of leather typically produces around 50 m?® of wastewater
and 700 kg of different solid waste. The potential environ-
mental impact is therefore not insignificant.

To overcome this problem, INESCOP - a large Spanish re-
search institute with laboratories in many leather footwear-
producing regions of the country — has been testing chrome-
free alternative chemicals for tanning leather. At its central

laboratories in Elda in the Valencia region, it can conduct
around 600 tests for shoe manufacturers. In studies carried
out before the project, the institute demonstrated that using
an oxazolidine tanning agent combined with other vegeta-
ble or synthetic agents can be used to produce leathers of
sufficient quality for footwear and upholstery industries.

Joaquin Ferrer Palacios, a senior engineer at INESCOP and
the project leader, says that the institute had tried more
than 10 alternatives, but “the best one was the oxazolidine”.
The leathers it produces are biodegradable and avoid the
typical ‘wet blue’ tinge when tanning with chromium. Oxa-
zolidine is therefore better for producing clearer leathers.
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The in lab process was scaled up to an industrial level to produce leather
goods in Italy and Spain

Some challenges, however, needed to be met. Using oxa-
zolidine produces formaldehyde, which is also a harmful
substance, and the researchers needed to find a chemical to
remove it. The current European threshold for formaldehyde
is 150ppm, but the institute’s process was able to reduce
the concentration to below 20ppm, which meets even the
strict limits in place in Japan for baby shoes.

Moreover, Oxazolidine-tanned leather does not become
damaged at the temperatures reached during the produc-
tion of footwear. But in order to improve the performance of
the oxazolidine tanning, a re-tanning process is carried out
using vegetable or synthetic agents. The technology thus
completely avoids the use of chromium.

Scaling up

The aim of the LIFE OXATAN project was thus to optimise
this process in the lab before demonstrating that it can be
scaled up to an industrial scale and represent a feasible al-
ternative to traditional chrome tanning. “We also carried out
a test in tanneries in big drums, and we then asked some
companies to produce some shoes to show that the leather
is good enough,” explains Mr Ferrer.

Tanneries that contributed in the project for the industri-
al tests included Tenerias Omega and Cuator, whilst the
footwear factories that produced the shoe samples were
Divisién de Anatomicos, Dechics, Calzados Canos Garcia,
Calzados Moseipe and Todo Para sus Pies. As well as foot-

Photo: Jon Eldridge
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wear, the oxazolidine leather was also tested in some ltal-
ian factories for the production of different leather goods
and upholstery items. Partner companies were sought in
Spain and Italy, which are home to nearly 90% of the total
number of EU tanneries.

First, however, preindustrial tests were carried out on cattle
hides and sheepskins using INESCOP’s own tanning drums
and different ratios of oxazolidine (3% and 5% by weight)
combined with 15% synthetic or vegetable tanning agents
— previously determined in the lab tests. The obtained
leathers were shown to have the required smooth texture,
strength and flexibility, and no significant differences with
chromium-tanned leather were detected.

Moreover, tests showed the oxazolidine-tanned leather is
more biodegradable than chromium-tanned leather. The
beneficiary designed a test to compare the biodegrada-
tion of the differently tanned leathers with a pure collagen
standard. After 700 hours, the test standard showed a deg-
radation rate of 85%, while chromium-tanned leather was
just 12% - but oxazolidine-tanned leather was 55%. It can
be concluded the oxazolidine-tanned leather is five times
more biodegradable than its chromium counterpart.

The test process also confirmed that the selection of syn-
thetic or vegetable tanning agent will depend on the desired
end product: synthetics are more suitable for lighter colours,
while vegetable agents are better for darker colours.

The next step was to actually carry out the tanning process
in the selected tanneries. The results were very promising
and according to Mr Ferrer, several tanneries including one
in Spain and one in Italy are very interested in continuing
with the oxazolidine process, “but they have yet to make a
decision to go ahead.”

Mr Ferrer suggests that many companies in recessionary
times are reluctant to make fresh investments, but INESCOP
is making the argument to its partners that it is vital to
invest in new technologies and innovate in order to stay
competitive. It has widely distributed the positive outcomes
of the project amongst tanneries throughout the EU.

The institute has even given tanneries instructions on a USB
stick on how to implement the oxazolidine technology. It
wants to ensure that the key step of removing the formal-
dehyde is carried out. It has also applied for a patent for the
process and expects one to be finalised by the end of 2013.

One major environmental benefit of the technology is that it
avoids the presence of heavy metals (e.g. chromium) in tan-
ning wastewater and wastewater treatment sludge, as well
as improving the biodegradability of wastewater.
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The oxazolidine tanning technique helps companies fulfil compulsory and voluntary environmental requirements applicable to footwear and upholstery

regarding chrome-free substances

The results of the project were presented at the annual
conference of International Union of Leather Technolo-
gists and Chemists Societies (IULTCS) - “the most im-
portant conference worldwide for leather”, according to
Mr Ferrer — in Valencia during the project. The project also
generated a significant amount of media interest and
coverage.

Implementing regulation

The main advantage of oxazolidine tanning is that it al-
lows more environmentally-friendly leather to be obtained,
which in turn has a similar appearance, quality, proper-
ties and applications to those achieved using conventional
tanning processes. This way, it is possible to considerably
reduce the environmental impact generated during the
tanning process of leather and also at the end of the ma-
terial’s lifecycle. The process helps companies fulfil com-
pulsory and voluntary environmental requirements appli-
cable to footwear and upholstery regarding chrome-free
substances. The project therefore made a great contribu-
tion to achieving the objectives of the EU’s Green Paper on
‘Integrated Product Policy’, which focuses on the environ-
mental effect of products during their lifecycle. European
tanneries that tan using oxazolidine will provide leathers
free from heavy metals. These leathers could be used by
footwear and upholstery industries for the manufacture of
products, thus improving the environmental impact at the
end of their useful life.

Oxazolidine technology will also have a positive effect on the
environmental design of products (i.e. eco-design). By using
oxazolidine-tanned leathers, manufacturers are opting for
a more environmentally friendly raw material. Furthermore,
oxazolidine-tanned leather meets the hazardous substances
limits based on the criteria of the European Eco-label for foot-
wear, which was established by the European Commission
Decision 2009/563/EC.

The project’s technological innovation also contributes to-
wards the implementation of the Integrated Pollution Preven-
tion Control (IPPC) Directive, which promotes measures that
reduce pollution at the point of origin. Chrome-free tanning,
such as the oxazolidine tanning technique, is moreover a Best
Available Technique. Finally, the project supports the imple-
mentation of the Environmental Technologies Action Plan
(ETAP), which promotes environmental technologies.
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Germany: Unlocking
the environmental potential
of SLUDGE2ENERGY

LIFE funds have helped develop a new technology for treating wastewater sludge

that is capable of minimising waste, mitigating pollution and reducing hazards.

any of Europe’s environmental challenges need

to be tackled at very localised levels, and LIFE
remains at the forefront of helping Member States to put
into practice the concept of ‘thinking globally while acting
locally’.

Innovation is a highly productive tool for helping Member
States to find localised solutions that can be used to tackle
environmental challenges, and winners of the LIFE Best
awards regularly include good practice approaches to dem-
onstrating how innovative technologies can both be applied
and replicated at very local levels.

A good example of this is the SLUDGE2ENERGY project
(LIFEO6 ENV/D/000460) from Germany, which is among
this year’s winners of the Best LIFE Environment prizes.

Partners from the project set out to find an economically feasi-
ble and environmentally appropriate solution to on-site treat-
ment of sludge from wastewater treatment plants (WWTPs).

Viable on-site treatment options for this sludge are be-
coming increasingly important for environmental authori-
ties around Europe as conventional disposal methods (such
as drilling sludge into agricultural land) become less ac-
ceptable in light of the pollution threats to soil and water.
Thermal treatment processes represent lower risk options
but these tend to require large furnace facilities, such as
cement kilns, coal-fired power plants or other incinerators -
all of which can have environmental drawbacks.

Hence, the main aim of the SLUDGE2ENERGY project was
to highlight the overall effectiveness of an innovative, self-
sufficient, on-site, sludge treatment process for WWTPs. In
addition, the project also intended to reduce the need for
transporting waste from treatment plants to centralised
treatment centres.

Work on the five-year project started in 2006 and its re-
sults suggest that there is significant potential for up-
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SLUDGEZENERGY process diagram

take in the 170 WWTPs in Germany. The beneficiary points
out that outcomes from the project are not only limited
to Germany: the SLUDGE2ENERGY technology should be
suitable for most wastewater treatment plants in Europe
with a capacity of 150 000 PE (population equivalent) or
greater.

How it works

LIFE co-finance was used to test and validate a new com-
bination of technologies that first dry and then burn the
sludge in-situ to produce heat that is converted to renew-
able energy through a gas turbine (see diagram).

A dedicated treatment building was constructed and
equipped to carry out the LIFE project tests. This housed
the drying machine, thermal plant and energy generator
within a prototype of the ‘closed-loop’ system.

Power created from burning the first batch of dried sludge
could then be used for drying the next batch of sludge, and
so the treatment system was shown to be self-sufficient
and able to fuel itself.
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Power created from drying an initial batch of sludge can be used to dry subsequent batches in a closed-loop system

Sludge is first filtered to remove an initial extraction of wa-
ter before it is channelled into the drier. An air streaming
technology is harnessed to complete the drying process and
all of the exhaust air is properly cleaned and cooled prior to
being released. The process does not require high tempera-
tures for drying, which thus enables more flexibility with the
plant’s design.

Spreading the benefits

The success of the LIFE project has demonstrated the vi-
ability of the technology and should help it to become more
mainstream in the future as a beneficial form of localised
sludge treatment.

This point is emphasised by Claudia Pfirrmann from Astrale,
the LIFE Programme’s independent external monitoring
team, who notes that at the end of the intensive five-year
implementation period, energy generation from the opera-

The two managing directors of the new sludge2energy GmbH: Harald
Plank (left) and J6rg Kéring (right)

tional plant “was even better than expected. The beneficiary,
an international well-known manufacturer of sludge treat-
ment technology, will bring the technology onto the EU and
worldwide markets. We are pleased that its success has been
recognised by an award as a Best LIFE Environment project
and we believe it is a very worthy recipient of the accolade.”

Talking about opportunities to use the technology in other
WWTPs, Dr Johann Grienberger from the SLUDGE2ENERGY
team says, “There are no special requirements for its trans-
fer to other sites. The amount of dewatered sludge should
be more than 20 000 tonnes per annum and the sludge
should have enough heat value - which is normally given at
a dry solid content of above 28% and typical organic content
of 50%.”

Dr Grienberger adds that as a result of the level of interest
in decentralised thermal utilisation of sludge, the beneficiary
has set up a new company - sludge2energy GmbH.

Thus, the future for this award-winning LIFE project seems
bright, as its potential continues to be recognised as an ef-
fective tool for providing positive localised environmental
solutions that can successfully tackle strategic resource-
efficiency challenges at European level.
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France: Tackling pollution
through artificial wetlands

Pesticides are one of the main sources of water pollution in agricultural areas. The

ArtWET project, however, demonstrated the feasibility of introducing sustainable

artificial wetlands to treat such pesticide pollution.

ater and sediments in agricultural areas often

contain dangerous levels of pesticides, which pose
a great threat to the sustainability of Europe’s water resourc-
es and aquatic biodiversity. This non-point source (NPS) pollu-
tion is difficult to treat on a wide scale and before the start of
the LIFE project existing bioremediation approaches were not
yet sufficiently advanced for this purpose.

The idea of the ArtWET project was therefore to improve
bioremediation methods and show that they can be a cost-
effective and efficient way of combatting the problem of
NPS. Specifically, it aimed to prove the feasibility of biore-
mediation based on vegetation in artificial wetland ecosys-
tems. These systems include vegetated ditches, detention
ponds and forested wetlands that are able to mitigate the
pesticides load at the outlet of agricultural systems.

This overall aim was achieved by developing experimental
prototypes that support the natural attenuation processes
that are commonly observed in engineered wetland sys-
tems. These were tested at selected sites in France, Germa-
ny and Italy on a controlled scale to optimise the pesticide
bioremediation processes - i.e. the interactive hydro-bio-
chemical functioning of the four components: water, sedi-
ment, soil and organisms.

Vegetated ditches were introduced In Landau, Germany, and
microcosms in Antony, France, while a biomass bed was
tested in Pusterla, Italy, and wetland microcosms in Colmar,
France. These experimental sites enable the key factors af-
fecting the removal of pesticides to be determined.

At the same time prototypes were also demonstrated on a
wide scale. A detention pond was created in Eichstetten and
in Landau, Germany, a storm basin in Rouffach, France, an
artificial wetland and a forest plot in Loches, France, whilst
a full-scale network of vegetated ditches was also estab-
lished at Landau. These systems were designed to be fully
integrated into the landscape at a low cost of construction
and maintenance.

By employing a multidisciplinary approach that integrates
hydrological, hydraulic, chemical, biochemical, ecotoxicolog-
ical, microbiological, plant physiological and socio-economic
aspects, the project team was able to then evaluate the
systems with regards to:

Mitigation of phytosanitary chemicals transfer;

Persistence of aquatic diversity; and

Acceptance by interested stakeholders.

ArtWet proved that bioremediation based on vegetation in artificial
wetland ecosystems can treat pesticide pollution

| BEST PROJECTSW
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The artificial wetland and the parallel arterial ditch stored and degraded
most pesticide fluxes

The concentrations of 18 pesticides were monitored at the
sites, and the results were extremely encouraging. The sys-
tems demonstrated by the project were able to mitigate
40-88% of the water — even at those sites that were still
not fully vegetated. The beneficiary, ENGEES estimates that
more mature systems would achieve a mean mitigation ef-
ficiency of 76 (+ 19%) measured during two agricultural
seasons. This equates to a 73-98% reduction in the total
load estimates.

The project also verified that 90% of rainfall-runoff events
can be treated. Seasonal load reductions ranged from 39%
(simazine) to 100 % (cymoxanil, gluphosinate, kresosxim
methyl and terbuthylazine). It was also found that one hour
was the maximal hydraulic retention time needed with a
short vegetated ditch to reduce peak concentrations during
runoff by a mean of 52% after storm events of 3-20 mm,
whereas eight hours are needed to reduce peak concentra-
tions during runoff by a mean of 87% after a very heavy
storm event of 30 mm.

One valuable output of the project was its demonstration
that bioremediation can totally remove some pesticides,
such as glyphosate. Moreover, recirculating water - for ex-
ample through biomass beds - was shown to be 99.8% ef-
ficient for mitigating pesticides even with strong concentra-
tions of active ingredients widely used in vineyards, such as
metalaxyl, penconazole and chlorpyrifos. The results were
also high for several herbicides used in corn, wheat and to-
mato crops. The project also proposed methods to enhance
the efficiency of the artificial wetlands.

BEST LIFE ENVIRONMENT PROJECTS 2012

The benefits of artificial wetlands

Another important aspect of the project was that it proposed
methods for enhancing the efficiency of the artificial wetlands.
The wetlands demonstrated by the project are low-cost solu-
tions. Costs to be taken into consideration include those for
preliminary studies, implementation - including land purchase
and compensation to farmers for lost income - as well as for
ongoing maintenance of the wetland. Many of these costs can
be met using CAP payments and national and regional subsi-
dies.

The artificial wetlands also complement the natural biodegra-
dation potential and existing preventive actions on the farm or
catchment area. Another benefit is that they reduce the cost
of subsequent drinking water treatment, and help meet the
requirements of the Drinking Water Directive.

In addition, the systems can be adapted hydraulically and
biologically to fit different scales and areas, including a farm,
plot, catchment area and an entire landscape. They can also
address other challenges such as urban runoff water treat-
ment, erosion control and downstream biodiversity protection,
as well as other NPS pollution, such as nitrate or phosphorus
pollution.

The results of the project can be easily reproduced elsewhere in
Europe; a year after the end of the project, three new systems
(two in France and one in Germany) had already been imple-
mented. To encourage and ease further transfer across the EU,
the project published a technical guide that offers advice on
choosing, adapting and building the appropriate system. It also
carried out a dissemination campaign that consisted of scien-
tific presentations and the publication of a non-technical guide.

Finally, the project demonstrated a high potential for job crea-
tion, namely for managers, supervisors, technicians and op-
erators. The project itself directly created 12 positions and a
similar number of indirect jobs.
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Germany: Greener solutions
for marine aquaculture

The ECOSMA project developed criteria and a business model for sustainable marine

aquaculture in the Baltic region that can be easily replicated in other coastal areas

arine aquaculture or ‘mariculture’ provides a

large proportion of the total landings of fish and
seafood today. Some 29% of the total fish yield comes
from aquaculture, with sales increasing by 10% annually.
However, aquaculture can also cause serious ecological
consequences in the marine ecosystem, as it contributes
to over fishing of the oceans, over-fertilised waters and
damage of valuable coastal habitats. Existing aquaculture
is often not environmentally friendly and not integrated
into specific local environmental requirements.

The North and Baltic Seas are potential fish-farm sites for
German producers, but need to be managed appropriate-
ly. The LIFE ECOSMA project was carried out from 2009
to 2011 in the context of the boom in aquaculture and
the risk of uncontrolled development of the sector. The
project’s launch also coincided with a new EU Regulation

(No. 834/2007) on organic production and labelling of or-
ganic products, which came into force on 1 January 2009,
and which included, for the first time, aquaculture products.

The project was implemented by CRM (Coastal Research
& Management) a small company from Kiel, Germany. Its
main goals were to adapt the regulation to the specific
conditions of the North German and Baltic Sea shorelines.
Another important component was to raise awareness
amongst the general public of the sustainable use of ma-
rine resources and the establishment of a discussion plat-
form for the sector’'s many stakeholders.

Specific goals were to:
Support the production and marketing of organic mari-
culture products - e.qg. the marketing of seaweed and
seaweed extract certified as ‘Bio’ products;

ECOSMA developed tools to calculate the CO, emissions from each process in the cultivation of seaweed and seaweed extract products

(BEST PROJECTS)
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Reduce the impact on the marine environment and im-
prove water quality;

Improve knowledge and awareness of sustainable aqua-
culture;

Support a process for certification of sustainably-pro-
duced aquaculture products; and

Provide training and transfer of knowledge.

The project enhanced communication and networking
among the aquaculture actors and set up a Regional
Committee, considered as a regional “think tank” on aq-
uaculture. The committee supported the foundation of
the national society of aquaculture (“Bundesverband
Aquakultur”).

The beneficiary brought together numerous stakeholders,
such as producers, retailers, scientists, supervisory au-
thorities and consumers to initiate a discussion on the cri-
teria for organic aquaculture. This participatory approach
enabled the development of guidelines for sustainable
marine aquaculture (Leitfaden fiir die nachhaltige marine
Aquakultur) and defined criteria for organic aquaculture.
Available from the project website (see project box) these
provide, for example, a business model for sustainable
marine aquaculture businesses, a ‘code of practice’, wa-
ter quality guidelines for producers, and a database, or
‘Who’s who’ of German marine aquaculture.

CO,-balancing

Tools were developed to calculate the CO, emissions from
each process in the cultivation of seaweed and seaweed
extract products. This was the first time such a CO,-bal-
ancing methodology had been applied to aquaculture, thus
serving as a ‘best practice’ example for other stakeholders.

Another important achievement was the establishment of
a qualification and further training for those interested in
marine aquaculture. To this end, a wide range of dissemi-
nation activities, training programmes and public events
were successfully carried out. A notable success is the Kiel
“TAK -Tag am Kai” (Day on the quayside), a sustainable
aquaculture public event, which has become an annual
family event with training sessions and exhibitions. During
the first TAK event (held in 2009) an educational game
exploring buying behaviour and consumption patterns in
relation to fish and seafood was presented. At the same
time a talk entitled “Fish on the table - but which?” was
presented that highlighted the differences between con-
ventional and sustainable aquaculture and explained the
variety of different eco-labels on the market. In August
2009, CRM became the first company in Germany certified
under the new EU Regulation on the production and label-
ling of organic products.
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The project has increased consumers’ awareness of sustainable purchas-
ing and eating habits with regards to aquaculture products

Transferability

Finally, the project’s results are easily transferable — whilst
it was set up to address environmental issues concerning
marine aquaculture, particularly in restricted sea areas
such as the Baltic Sea, its guidelines have been compiled in
such a manner that they can serve as a blueprint for other
EU coastal regions.

The beneficiary is confident that, through its website, the
Regional Committee and events such as the TAK, the pro-
ject has increased consumers’ awareness of sustainable
purchasing and eating habits with regards to aquaculture
products, as well as helping to market such products re-
gionally. CRM hopes that ECOSMA, through its combination
of competence and transparency, can serve as a model for
other regions within the EU.
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http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=3299
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Denmark: Recycling roofing
bitumen to surface roads

With LIFE’s support, a firm in Denmark is developing a resource efficient business

turning bitumen from old roofs into a product that can be used to surface roads.

Asphalt produced from the recycled material has been proven suitable for most road surfacing uses

he LIFE Environment project ‘From Roof to Road’ was

led by a holding company established as a joint ven-
ture by Denmark’s Enviso Group, a company that sorts and
handles construction waste, together with road surfacing
business NNC Roads and Affald+, a waste collection en-
terprise. “There is a lot of bitumen oil in old roof felt and
this waste has gone to landfill for the last 100 years,” ex-
plains Karsten Rasmussen, owner of Tarpaper Recycling AB,
a company set up by the project partners to continue the
work instigated with the support of LIFE. “We had the idea in
2006 to take old waste from roof felt and new waste from
roof felt factories, and turn this into oil again,” he adds.

In fact, Europe produces some 2 million tonnes/yr of bitu-
minous felt roofing waste (bituminous membranes used for
roof waterproofing), of which 25 000 tonnes/yr comes from
Denmark. Felt roofing material has a bitumen content of
40-509%, compared with 5-7% in road asphalt. Thus recy-
cled roofing bitumen could potentially replace 5-10% of the
virgin bitumen in most asphalt recipes.

New LIFE for old roofs

LIFE funding was secured from 2009 to 2011 and enabled
the partners to demonstrate the economic and environmen-
tal viability of recycling bituminous membranes rather than
sending such waste to landfill and incineration, where it is a
source of uncontrolled CO, emissions.

With the goal of recycling up to 70% of the felt roofing
waste in Denmark within two years of the end of the pro-
ject, the partners set up a system for collecting some 1 000
tonnes of roof felt waste, drawn from a network of 150
(roofing) waste collectors as well as 50 municipal recycling
centres. This included instructions for handling the waste in
a manner suitable for reprocessing.

The next stage was to develop procedures and equipment
for grinding the roof felt waste into a commercially-viable
secondary material. The project was able to extract approxi-
mately 60% of the waste as reusable bitumen aggregate,
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mixed in small amounts with other materials (e.g. sand) to
create different grades of ‘bitumen mix’ for different types
of road surface. The pilot equipment used by the project -
located on the site of an old power station in the town of
Herning (Jutland) - has a processing capacity of some 10
tonnes of waste per hour, or approximately 10 000 tonnes/yr.
This equates to some 25% of felt roof waste in Denmark.

Finally, to demonstrate its ‘roadworthiness’, the project
team carefully analysed the characteristics of the end ma-
terial both in the laboratory and at 10 onsite tests. “The
asphalt with these waste ingredients has been found tech-
nically acceptable for most uses except airport runways,”
notes the independent project monitor, Pekka Hanninen.

“Now [roof felt material] is not waste, it is a product,” says
Mr Rasmussen.

Environmental benefits

There are several pluses for the environment that come
from using recycled bituminous membranes as an ingredi-
ent in asphalt. These include a reduced demand for bitumen
made from virgin mineral oil, less material going to landfill
and lower CO, emissions from incinerators. The University
of Applied Sciences (Hochschule Augsburg - University Col-
lege) has conducted a preliminary analysis indicating that
the project has produced environmental benefits - each kg
of roofing waste used as an ingredient of asphalt, rather
than going to incineration/landfilling, saves 1.677 kg of CO.,
However, it should be noted that centralised processing may
slightly offset the CO, savings through increasing long-dis-
tance transportation of the waste and processed products.

Karsten Rasmussen, owner of Tarpaper Recycling AB, the company set up
by the project partners to continue the work started off with LIFE
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The project recycled felt roofing waste

Another positive aspect of ‘From Roof to Road’ is the poten-
tial for replicability, both because of the clear demonstra-
tion of the practical aspects of the project, including the
drafting of a best practice handbook, and by showing that
(in Denmark at least) already there is a market niche, with-
out the need for further legislative incentives. In the project
layman’s report, the partners note that it was important to
show that “it was not more expensive for companies to sort
and recycle than to incinerate or landfill the waste material
as previously.” Another aim was to demonstrate that new
jobs are created by recycling waste.

Demonstrating the socio-economic potential, the project part-
ners have continued to develop their niche after LIFE, estab-
lishing the company Tarpaper Recycling AB, expanding opera-
tions into Sweden, Finland and Norway and making plans to
replace the equipment at the facility in Herning with a large-
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