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CLIMATE CHANGE

Increasing risk
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ACIDIFICATION
FRESHWATER USE

BIOGEOC
FLO J. Lokrantz/Azote based on Steffen et al. 2015
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The Water Cycle, Flows

Vapourtransport

40
70

P,_f

Ground water flow

Transportin 1000 km* per year
Red = model calculation(MPI, ECHAM 3; 1992)

Blue = ohservation(Baumgartner & Reichel; 1975)




The Water Cycle, Flows

Transportin 1000 km* per year

Ground water flow

Red = model calculation(MPI, ECHAM 3; 1992)
Blue = ohservation(Baumgartner & Reichel; 1975)

YV




Urban Rainwater Balance

Present urban water balance Future urban water balance
Precipitation _ Precipitation
high evapo-
low evapo- transpiration from

ration from soill high and fast plants and sol

run-off

low run-off

D Universitat Freiburg
low groundwater h|gh groundwater Professur f. Hydrologie
recharge recharge



Urban Rainwater Balance

Present urban water balance Future urban water balance
Precipitation _ Precipitation
high evapo-
low evapo- transpiration from
ration from soil high and fast plants and sol
run-off

low groundwater high groundwater
recharge recharge



Percentage of sewage components of European households
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Conventional wastewater management

T RN
The sewer: sl

A good rat breeding station

The treatment plant:
High electric energy demand
and wasted N-resources,
phosphorus and potassium

The output:
Hygienically unsafe;

not suitable for irrigation
and bathing




What do we need
for urban farming?
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Energy

Sunlight: 1000 Watt/m?
LED light: 300 Watt/m?

Thermal energy




N Utrients = nitrogen, phosphorus, potassium

CEphoto, Uwe Aranas

| CCBY-SA3.0

Production, transport and application of
N-fertiliser is energy intensive

Phosphorus reserves are limited;
Peak phosphorus 2030

Potassium:
Salt water intrusion from mine dumping

For all of these nutrients there is
no return back from the ocean!



Wastewater: a resource for water, energy
and nutrients

Quantity l/p/d 350 31,3% 77,0 63,7% 112,0
COD g/p/d 70,0 593% 47,0 40,2% 117,0
Nitrogen (N) g/p/d 11,9 922% 10 /8% 12,9
Phosphorus (P) g/p/d 15 750% 05 250% 2,0
Potassium (K) g/p/d 32 762% 10 238% 4,2
Sulphur (S) g/p/d 09 23,7% 29 763% 3,8

| [energy review greywater total

. warmth Coolingin K 20 2
potential Wh/p/d 1768 243
09/30/2015 03:48 PM biogas Wh/p/d 118

Dilution is no solution

 Don‘t mix black and grey water
e Never put rainwater in the wastewater sewer
* Wastewater is a source of new water, nutrients and energy




0.1

0.2

0.3

Legend:

I. Material flows input
[.1 urine

1.2 faeces

1.3 additives

[.3 contaminants

EDIN 30762:2021-06
Vorgefertigte Sanitdrsysteme ohne Anschluss an Wasserversorgung und Kanalisation - Anforderungen und Produktmerkmale



What have we done?




Ra | nwate " with street runoff

First flush

¢ Roofs
Stormwater sewer

» Courtyards

¢ Roads

Sedimentation
Grit chamber

190 m? Biological uv 6 m® storage
RW-Reservoir Treatment Disinfection reservoir

Irrigation Water pump
Toilet flushing

Receiving stream

—

Wastewater sewer




Service water

blackwater

greywater




G reywater incl. kitchen water

Bersiigte
kit

Hauptreinigung Sedimen- Nach- Abluft-

Betriehswasser-
reinigung Filter .

spicher

@ Mengenproportionale Probenahme

@ stichproben Abwasser- et

heteanlage

Block 6




Service water

Sedimentation,
Filtration Service
+ UV water
disinfection

Sedimentation Biological

Grey water .
and sieving treatment




B | aC kwate I for fertilizer

Block 6



Nutrients

Mechanical Aerobe /

Black water pre- anaerobe
treatment treatment

Membrane Liquid
bioreactor fertilizer

CEfERATIE BEET P

https://www.youtube.com/watch?v=0T-jKxEXE3U&t=20s




Ene '8V heating, electricity

Energy analysis

Cooling down grey water 20 K 1,768 Wh/p/d
Cooling down waste water 2 K 243 Wh/p/d
Biogas 118 Wh/p/d

heil, ein —m=

|
heil, aus —-—— // — kalt, aus
|

—a— kalk, ein

2

heifie Seite kalte Seite
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G reywate [" with heat recovery

e 450 beds — 15 m?¥/d

https://www.youtube.com/watch?v=XmOWOQOSikr s



https://www.youtube.com/watch?v=XmOWOSikr_s
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G reywate [" with heat recovery

e 39 flats
e Greenhouse

e Beehives




G reywate incl. kitchen

Hellersdorf



Hellersdorf

EdiCitNet: Gutsgarten, Berlin-Hellersdorf



Tre ate d wastewater for irrigation

Sicker- Sicker-
becken hecken

Omme S

Pumping Treatment
station plant

Sand filter, UV disinfection, water tank Fruit tree orchard

Kurt Léwenstein




Guidelines

EU Directive for Bathing Water 2006/7/EC (under revision)

REGULATION (EU) 2020/741 OF THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL of 25 May 2020 on minimum requirements for water reuse

Onsite non-potable water systems: DIN EN 16941-2:2021 (greywater) and
DIN EN 16941-1:2018 (rainwater)

Protection against pollution of potable water installations and general

requirements of devices to prevent pollution by backflow: DIN EN
1717:2011

Berlin guidelines for service water use (1995)
British Standards BS8525-1:2010 & BS 8525-2:2011 for greywater



Thank you for your attention!

“Knowing is not enough,
we must apply;

Willing is not enough,
we must do.”

Johann Wolfgang von Goethe
(From: Wilhelm Meisters Wanderjahre)

Edible Cities Network

Contact: martin@regelsbe rger_at This project has received funding from the European Union's Horizon 2020
e nolde@innovative-wasserkonzepte de research and innovation programme under grant agreement No. 776665
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