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AAP: regional focus e s
ETZ-
Kofinanzierungen;
2
Weitere Neue EU-
landeribergreife Mitgliedsstaaten;
de Projekte; 9 18
Zentralasien; 3
Westhalkan; 3
ENPI-Ost; 8 Russische

Foderation; 12
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AAP approach, intentions and numbers

Running projects in 2013:
38
(new projects started in 2013: 24)

4/10

01.11.2013



AAP projects’ initiation, variety and properties
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AAP: thematic focus

ETZ-Kofinanzierungen;
2

Other Capacity Building, 10
pacity 9 Biodiversity, 16

Public Participation, 2

Water Management and
Conservation, 6

Recycling Management, 6
Economy, 6
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Nature Conservation and

Climate and Energy, 7

Environmental Technologies /
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Specification of demand
Elaboration of Terms of References

Tender

Selection of implementing organisation

Implementation of the project
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Stages of AAP project development (typically)
Identification of a demand
Request for support
Reflection about suitability for AAP
funding

Advisory Assistance Programme for Environmental Protection

Project specific division of tasks

Project activities
Feedback

Supervision

Scientific supervision AAP coordination Administration
K. Lenz/ S. Otto
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Sewage sludge facts .
Sewage sludge
» is a “product”’ of waste water treatment
* has a high content of pollutants from the waste water
(heavy metals, organic pollutants, pathogens)
» has a high content of nutrients (e.g. phosphorus = 2-55
g/kg, nitrogen = 20-60 g/kg dry weight)
» has an energetic potential (10-12 MJ/kg dry weight)
* has to be decomposed (digestion) and dried before further
treatment to reduce odors and moisture (ca. 50%)
Umwelt
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Sewage sludge disposal situation in Europe

= Europe: Sewage
sludge from
municipal sewage
treatment plants:

ca. 10 million tones
dry weight

= World:

Ca. 30 million tones dry
weight

Fiir Mensch und Umw

land application
M incinieration
57% landfilling

M sea disposal

Helmut Kroiss, Helmut Rechberger and Lukas Egle
Phosphorus in Water Quality and Waste Management
(2011) DOI: 10.5772/18482
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Sewage sludge disposal situation in Europe
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Sewage sludge disposal from urban wastewater treatment, by type of

treatment, 2009 (% of total mass)

c = 82 o B2
E 25 58§ 2 %
= 2 2 £ g8 £
= 5 2 2 £
g

3

France (2)

= = = = = o
27z 522623 3¢8
s F = 2 g 8
A s 2 2 F & = 2
g 5 = = S H
=3 [=} = %
k-] =
2

a
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Others
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m Compost and other 2 pplications
= Agricuttural use

2 2 £ § B
EEE E 2
§ = = 2 &
g @ = £

a

{1} Belgium, the Czech Republic. Germany, France, Lusembourg, the Netherlands and Austris, 2008: Ireland,
Cyprus, Latvis, Hungary snd Slovakis, 2007; Switzerland, 2006, Denmark, ltaly, Fertugal, Finkng, Sweden and the

United Kingdom, not available

{2) Based an a total sxcluding the category of ather typss of trestment.
Souce Eurestat anline data cade: env_watq®)

Source: Eurostat (env_watq6
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Sewage sludge disposal situation in Germany

= sewage sludge from
municipal sewage
treatment plants: ca. 2
million tons dry weight

= sewage sludge ashes: ca.
1 million tons

= > 50 % are thermal treated

= 50 % of the thermal
treated ashes are
incinerated in mono
incineration plants

= energy used and organic
pollutants destroyed by
incineration
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Disposal and recycling of sewage sludge

Disposal pathways of sewage sludge from municipal waste
water treatment plants in 2010 - total sewage sludge volume:
1.9 million tonnes, divided as follows:

Agriculture

Other uses 2.8 %

Source: Federal

Landscaping

13.7%

Thermal treatment

Office (:

),
Federal Environment Ministry (BMU) 2012
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http://ec.europa.eu/eurostat/product?code=env_watq6&language=en&mode=view
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Sewage sludge disposal situation in Germany

Conclusion:

Incineration of sewage
sludge is a save way of
disposal!

but:

Sewage sludge has high
content of nutrients
especially phosphours
and this will be lost!

Solution:

Phosphorus recovery!

Disposal and recycling of sewage sludge

Disposal pathways of sewage sludge from municipal waste
water treatment plants in 2010 - total sewage sludge volume:
1.9 million tonnes, divided as follows:

Agriculture Landscaping

13.7%

Thermal treatment
Other uses 2.8 %

Source: Federal Statistical Office ( i )
Federal Environment Ministry (BMU) 2012
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Phosphorus recovery from sewage sludge

Why phosphorus is important?

= key element for all living
systems and can not be
substituted

= highly important for food
production (fertilizer)

= [imited resource which is not
renewable (P-peak)

=already high content of Cd
and U in P-rock

= no resources in Europe (all P
and fertilizer is imported)

Russland
lsrael o, prasilien
1% 2%

andere Lander
9%
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Places for phosphorus recovery at treatment plant

Sandfang Vorklarbecken Belebungsbecken Nachklarbecken

sewage treated
water water
(ca.
75.000t  smamos
P/a) Kldrgas
I = sewage
sludge
(ashes)
@ treated water @ sewage sludge (10-50 %)
@ water of sludge @ sewage sludge ashes (80-90 %)

(20-50 %)

Source: Modificated after Pinnekamp and Montag (2010/2013)

Bundes
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Techniques for phosphorus recovery in Europe

water/ sewage sludge Sewage sludge ashes
PEARL (MAP) LeachPhos (P mineral)
AirPrex (MAP) P-bac (MAP)

FixPhos (CaP/CSH) EcoPhos (DCP)
PRIOSON L] SESAL-PHOS (caP)
Budenheim (CaP) RECOPHOS (P mineral)

NuReSys (MAP)

LYSOGEST (MAP)

Gifhorn process (MAP, CaP)
Crystalactor (MAP, CaP)
KREPRO (FeP)

P-Roc (CaP/CSH)

PHOSTRIP (MAP, caP)
Stuttgart process(MAP)
REPHOS (MAP)

MEPHREC (P mineral)
AshDec (P mineral)
THERMPHOS (P4)
RECOPHOS AT (H3P0O4)

tested in demonstration or pilot projects
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Political developments in Europe R
it Consultative Communication
my— on sustainable use of Phosphorus

Commission

launched on 08/07/2013
http://ec.europa.eu/environment/consultations/phosphorus_en.htm

Consultation asks
= how to use phosphorus in a more sustainable way
= how to ensure that reserves are available for future generations

= about ways to minimize the undesirable side effects phosphorus use
can have on the environment

19
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Political developments in Europe

Participate European
[PRe Collaborate  phosphorus platform
Innovate

http://phosphorusplatform.org/

= relaunched after first European Sustainable Phosphorus Conference
in March 2013 (Brusseles)

= initiated by partners throughout the European Phosphate Value Chain
= aim is to secure phosphorus for future genarations

= inspiration is to take action by recycling more, using less and
cooperating smartly

20
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Political developments in Germany

| Resource Efficiency Programme

(ProgRess)
i i Ll = adopted by Federal Cabinet German (29.02.2012)
ey = to address the sustainable use of raw materials

Programm zur nachhaltige
zum Schutz der natirlichen Ressourcen

Beschluss des Bundeskabinetts vom 29.2.2012

Five strategic approaches are considered:

-securing a sustainable raw material supply

-raising resource efficiency in production

-making consumption more resource-efficient
-enhancing resource-efficient closed cycle management
-using overarching instruments.

Fine _ar.beitet hier example of material flow:
ineffizient. Phosphorus-recycling from different organic
Und es ist nicht Frau Meier. .

materials such as sewage sludge

http://www.bmu.de/english/current_press_releases/pm/48442.php
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Political developments in Germany

Bund/Lander Working Group of Waste

(LAGA) et ot
= Evaluation of Options for the Sustainable Use of et
Secondary Phosphorus Reserves (2010-2012) Bewerting von Handlungsoptinsn ur
result: Working Group’s proposals (as download) S :::“:::“"T"“:MWM
= Working group already founded: R W

Protection of resources through P-recovery

develop more concrete strategies for P-recycling

German phosphorus platform
= will be established on 15. November 2013

= information, monitoring, networking, co-ordination

22
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Political developments in Germany

»Phosphorus-Recycling-Ordinance“ (AbfPhosV)
included in the upcoming German sewage sludge ordinance

= P-Recycling is necessary if sewage sludge is not used in agriculture (soil
concerning)

= P-Recycling is required if P content in the sewage sludge is over a specified
content

= co-combustion is not allowed if P is not recycled before

= or: thermal treatment in mono incineration plants and P-recycling form the
ashes

= or: interim storage of the sewage sludge on mono landfills
= mixing and dilution of the sewage sludge is not allowed

23
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Situation in Germany: P-Recycling Techniques

Sewage sludge

Sewage sludge ashes

Mephrec Sewage matalurgical fertilizer
sludge/ashes
Ashdec ashes thermochemical fertilizer
25
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Political developments — comming novellation sewage
sludge ordinance — limit values
Nr. [Stoffbezeichnung Grenzwert
1 | Arsen (As) 40
2 | Blei (Pb) 150
3 [ Cadmium (Cd) 3
4 | Chrom (Cr) 300
5 | Kupfer (Cu) 900
6 | Nickel (Ni) 100
7 | Quecksilber (Hg) 3
8 | Thallium (TI) 1,5
9 | Zink (Zn) 5.000
Summe organische Halogenverbindungen als adsorbierte organisch-
10 | gebundene Halogene (AOX) 400
11 | Benzo(a)pyren (B(@)P) 1
Polychlorierte Biphenyle (PCB), jeweils fiir die
12 | Kongenere Nummer 28, 52, 101, 138, 153, 180 0,1
Polychlorierte Dibenzodioxine und Dibenzofurane
{PCDD/PCDF) einschlieBlich dioxinahnliche polychlorierte Biphenyle,
Nanogramm TCDD-Toxizitdtsaquivalente (gemé&B 30
erechnungsformel in Anlage 3)
Polyfluorierte Verbindungen (PFC - als Summe der Einzelsubstanzen
14 | Perfluoroctanséaure [PFOA] und Perfluoroctansulfonséaure [PFOS]) 0,1
26
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Phosphorrecycling - Verfahren - Forderungen

Forschung und Entwicklung

o BM BF-FOFderlnltlatlven http://www.bmbf.de/foerderungen/10760.php

L4 Pr0jekttrager Ju|iCh http://www.ptj.de/foerderinitiativen

L4 DBU htto://www.dbu.de/1824.htmi

GroBtechnische Umsetzung von Investitionsvorhaben

e Umweltinnovationsprogramm (UIP) des BMU (KfW-Bank)

http://www.umweltbundesamt.de/service/uip/index.htm

o KfW Invest|t|onskred|t http://www.kfw.de/kfw/de/Inlandsfoerderung/Programmuebersicht/KfW-
Investitionskredit Kommunen/index.isp
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For our Environment is the mission statement of the Federal Environment Agency
(UBA). Founded in 1974, the UBA is Germany’s central federal authority on environmental
matters. Its key statutory mandates are:

| - scientific environmental authority under the jurisdiction of the Federal Ministry for the

Environment, Nature Conservation and Nuclear Safety (BMU)

- assume responsibility for the protection of the environment and of humankind against
adverse environmental factors

- represent all essential fields of study and qualifications

- Implementation of environmental laws (e.g. emissions trading, authorisation of chemicals,

pharmaceuticals, and plant protection agents)

| - Information of the public about environmental protection

Division Ill: Sustainable Production and Products, Recycling Management

| Dept. lll 2: Sustainable Production, Resource Conservation and Material Cycles

Section Ill 2.5: Monitoring Methods, Waste Water Management

- What | do: Sewage sludge, resource conservation, phosphorus recycling and
concerning questions about methods, strategies, laws and ordinaces, project
. monitoring, standardization of analytical methods

P
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