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Sludge, Braunschweig - Circular System Characteristics

Reclaiming
raw material

Wastewater treatment

System characteristics:

The city water management companies recycle phosphorus fully (closed loop), solutions have been
found on a regional level within the district of Braunschweig. The phosphorus gets fully recycled and
used as fertilizer for the production of maize (for energy usel. So far it is prohibited to produce food
using recycled phosphorus. The case proves feasibility. A technological, hygienical and environmental
assessment has been passed.

Availability/Role of recycling technology:

High expectation in durability of the entire water system, technical enabling by private partner
Veolia for investment in additional phosphor recycling technology.

*  District of Braunschweig: 280.000 inhabitants and companies.

1378 km water pipes of which including, 98 pumping stations, 60 water pools.

«  270-hectare land for outbring of phosphorus and agricultural production of energy plants.

« 617 km waster water pipes, 677 km rainwater pipes, 82 km mixed water pipes, 65 km pressure
producing pipes.

Struvite and
phosphoric acid for
agriculture

Municipal water
collection and
valorization

Maturity of market:

»  The market is highly regulated. The use of phosphorus for agricultural use has been started after
political decision making on the local level.

* The business case was designed for the city of Braunschweig.

Plant and animal tissues and feces
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Closed loop

Biological cycle, C2C

Well organized water management in
Germany (water industry and municipal
water associations)

Small-scale structure, 7000 municipal
sewage companies and 266.600 farmers
in Germany

Phosphorus dependency: Resources are
concentrated in four countries only, that
mine 230 thousand tons/year

Strength | Weakness

Opportunity | Threat

Expanding world market

Landfill ban for sludge and slurry since 2020

Legal requirements for recycling/reporting from 2029 2
on

Obligatory innovation need for 7000 municipal sewage
companies in Germany

Additional biochar technology available

Reinvestment requirement and initiated changes in
environmental regulation

Market restructuring

Adaptation lack in agricultural sector
Missing openness for new technical
solutions by regulatory regime
Missing technology assessments
authorities for some available
technological solutions

Source: Stenzel et. al 2019, Kramer 2019, Doing 2015, Mavhungu et. al 2020, SE/BS 2020, BMU/UBA 2017






b *
P

& L 4
D e G - S
" _photo b%sgjoi;k’e'\n%gaash



At
AN

A" . A bl Fe\"
. Photo'é H.*Esch via kreis-ahrweiler.de
& ‘ f‘ - B § . Y







became an answer o
grain crops. Th,qvugh'-;l?
peaking, agricul

9
. -~
;- S
-t
. ]
ol

After the global Fo‘6d

to

@

“J

~

Nosphor.is
N S

ow to more e
ngn—rﬁé’”n‘éwa’ble J

ure became'de

Eﬁciently raise

n,d.

p'.endent.‘k

TGPy

¥ | BN
)

/I

e~

Photo by.Alexandra Pugachevsky via theconversation.com






et pla

S

- - ™

//
.
. S

- . .
Photo by Nminhof via stadtentwaesserung-brauns
- e -



() veoua

25,1%

i 74,9% s
Anteilskauf- und Biirger,

I
BS| E N E RGY Abtretungsvertrag > Die Léwenstadt p Abwassergebiihren Gewerbe,

Abwasserentsorgungs-

vertra
i 100% & l
ST /\P Abwasserverband
1T

Py 2ra2iinschweig
SE BS 2 4ztihieshokei
® |nvestitionshoheit

s [ Opeinackung . (oa e qer e Eigentum Kldranlage
Leistungserbringung e Nutzungsrecht Altanlagevermdgen Kanal

Industrie

BS|ENERGY Gruppe

u.a.:

Betrieb des stadtischen Kanalnetzes

Betrieb der Verbandskliranlage T
Planung, Finanzierung (Forfaitierung) und Bau

des Neuanlagevermdgens Kanal

Dienstleistungen im Wettbewerb fiir Dritte Kanalnetz-Nutzungsvetrag

Betriebsfiihrungsvertrag T




em-has éVoTi‘iéd.. Techd
o Phosphor getsf

- .
Photo-by iStock via.ethz.ch






6.1. Policy

Intervention

6. Cognition for
System Relevance

5. Historic Event
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2. Vlision

4. Rocket Science

Phosphorus cycle - product system evolvement

7. Handling
Diversity

3. Investment
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Eveline Lemke
Im Scholert 13

56551 Niederzissen

e.lemke@thinking-circular.com
www.thinking-circular.com
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