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Institutt for miljovitenskap
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Flow of resources - import/export
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The sustainable city - vision
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Klimaendringer
Fosformangel
. kmt 3
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Flom+i Oslo

e

Green roofs - Chicago city hall
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Grgnne tak og vegger

Magasinering og
fordrgying av
regnvann
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Kilde: Weber Saint Gobain

www.umb.no

Fredrikstad - Cicignon Park

(NGWN) SIONIIOS 3411 40 ALISYIAINN NVIDIMION

NIELSTOIRP+::;:.Lr:.’.:'.‘ MODELLBILDE  22.04.15
The Cicignon Park project aims to be BREEAM certified and the
buildings should be Zero Emission Buildings (ZEB) and the area a Zero
Emission Area (ZEA) (COWI 20L6)imb.n0
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Grgnne tak og vegger

Magasinering og
fordrgying av
regnvann
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Figure 11 Leca Sm Precipitation 0,001m/s, 605, model (WC Ks user defined)

Kilde: Weber Saint Gobain

www.umb.no

Vegetated
greywater
treatment
walls - pilot
study

S3ONZIDS 341 40 ALISYIAINN NVIOIMYUON

(Svete 2012)
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95%
90%

& Total-N 30%
Total P 70%

2 log

Fod secuit

Urban horticulture

Hgvana,Cuba 4

4t

Vegetated
greywater
treatment
wall - pilot
study

(Svete 2012)
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Food security
Urban horticulture, Havana, Cuba

BT L o

:60 % of the vegetables consumed in Havana are
I (Piercy et al.,

Photo: P.D. Jenssen"NMBU
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Food security/life quality

Tropenhaus; Wolhusen Switzerland
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www.tropenhaus.ch

www.umb.no

Food security/life quality

Tropenhaus; Wolhusen Switzerland

(NGWN) SIONIIOS 3411 40 ALISYIAINN NVIDIMION

www.tropenhaus.ch

www.umb.no
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Moderne byer -
matproduksjon i veksthus

Peckas Naturodlingar fortsatter
resa mot klimatsmart mat i Sverige

=
o
o
=
m
@
=
=
=
c
=
=1
<
m
el
%)
3
o
hl
[
=
=)
m
(7]
(@}
=
m
=
(@)
m
%]
~
=
=
@
(=
=

matprodukter — utan gifter, utslipp och linga transporter. Bolaget bygger forsta anliggningen i

l
l
( Peckas Naturodlingar vixlar upp till storskalig produktion av kretsloppsodlade, hogkvalitativa
; aktielistning och etablering i landets

Hirnosand och genomfor nu en nyemission infor planerad
storstadsregioner.

8 av 10 svenskar handlar idag regel-
bundet ekologiska livsmedel. Med en ny
och revolutionerande kretsloppsodling

ochhlnbmodhdemnpmd\mcr

aktdrer som visat stort intresse for idén, be-
mHmWMm.VDIHIIM
AB(

Hela arsoroduktionen frin den firsta ﬂmul\ﬂmmm’m

WWW.UTMD.No

NO PHOSPHORUS, NO FOOD

it

-ﬁ*suuuuul

.

S3ONIIDS 3411 40 ALISYIAINN NVIOIMUON

/| ,o PP PPV TE T
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M > ‘»r'\ﬂ\ ‘»" o~y ,”04 Yy - -
S L s 5 oo ll} 2’ s % ’\‘."

Yot Data from: Cordell et al. 2009
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- import/export

Flow of resources

NORWEGIAN UNIVERSITY OF LIFE SCIENCES

- import/export

Flow of resources

NORWEGIAN UNIVERSITY OF LIFE SCIENCES
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How can we recycle nutrients from
wastewater?

Reuse of sewage sludge
from current treatment plants

(mainly P recycled) L —H ; -

Precipitation of struvite from = =

wastewater (N and P

recycled) ’
(“b & Source: GTZ

Recycle human excreta by
the use of source separating
systems (N,P and K
recycled)

www.umb.no

Conventional wastewater treatment —
technically advanced, energy consuming

Tinjan China

P- precipitation using
' salts

I Ryverket Gothenburg
%700 000 pe

www.umb.no

23.03.17
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How can we recycle nutrients from
wastewater?

Reuse of sewage sludge
from current treatment plants
(mainly P recycled)

Precipitation of struvite from
wastewater (N and P
recycled)

Recycle human excreta by
the use of source separating
systems (N,P and K
recycled)

(Volvo Bokenas)

www.umb.no

How can we recycle nutrients from
wastewater?

Reuse of sewage sludge
from current treatment plants
(mainly P recycled)

Precipitation of struvite from
wastewater (N and P
recycled)

Recycle human excreta by
the use of source separating
systems (N,P and K
recycled)

Source: GTZ

www.umb.no

23.03.17
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Source separation of wastewater

S3AONZIDS 341 40 ALISYIAINN NVIOIMYUON

- = ©
| ~
/_T fg N
I, N
/ \
] TheWATERLOOP NUTRIENTEZENERGY! P \
r—— |

I Az I
\ HOUSEHOLD

Source-sefaration I

08"

(Alsen and Jenssen2005)

www.umb.no

Nutrients and volume of domestic wastewater fractions

100 %
90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0% -

S3ONIIDS 3411 40 ALISYIAINN NVIOIMUON

O Greywater
—— |EFaeces
\ OUrine

Nitrogen Phosphorous  Potassium Volume

(Jonsson et al., 1999).

www.umb.no
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Nutrients and volume of domestic wastewater fractions
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40 % - 0 | | |@Urine
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Nitrogen Phosphorous  Potassium Volume

www.umb.no

(Jonsson et al., 1999).

Rainwater
catchment

House Without City Water Supply
Reuse & Recycle of Waste

Built in 2002 occupies 135 m? Area
Urine
diverting
toilet

S3ONZIDS 34T 40 ALISYIAINN NVIOIMYUON

g Dug well for
Ground water
recharge

Greywater
Treatment
Plant

Water collection
Tank

23.03.17
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Vermicomposting of faces

Faeces after
5 to 6 months

S3AONZIDS 341 40 ALISYIAINN NVIOIMYUON

www.umb.no

Composted faeces and urine as fertilizer

S3ONZIDS 341 40 ALISYIAINN NVIOIMYUON

www.umb.no Photos: R. Shrestha
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Treated greywater for irrigation and groundwater recharge

.

S3AONZIDS 341 40 ALISYIAINN NVIOIMYUON

www.umb.no Photos: R. Shrestha

Watering and car washing
even in dry periods

S3ONZIDS 341 40 ALISYIAINN NVIOIMYUON

www.umb.no Photos: R. Shrestha
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Kathmandu Nepal

Kathmandu Nepal

23.03.17
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Photo: P. Jenssen

f
|

20-40% of the water éonsdp
in sewered cities is used
for flushing toilets

Photo: P. Jenssen
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How can we FeduCe th
fwater footprint of a city to
1/ 10th without sacrificing

Photo: P. Jenssen

Vacuum technology Marme
1nstallat10ns —

¢ > 2km of vacuum sewer line

‘(Jets ™)
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P.D. Jenssen IPM/UMB
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Department of Environmental Sciences (IMV) Petter D. Jenssen Jx J
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Greywater treatment

Rotating biological contactors

P.D. Jenssen IPM/UMB

Source separation of domestic wastewater - Pinggu

Blackwater

> Greywater

EEEMEEENR MHRITHR XA GE ZHUANG XIN CHENG HUI OIAN XIAD QU  GUI HUA SHE JI FANG AN 2009.04
P. D. Jenssen IMV/NMBU

23.03.17
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Source separation of domestic wastewater - Pinggu

sy
NS
L
fes-
T
—_
::7i

Blackwater to biogas and fertilizer

> Greywater

EEEMEEENR MHRITHR XA GE ZHUANG XIN CHENG HUI OIAN XIAD QU  GUI HUA SHE JI FANG AN 2009.04
P.D. Jenssen IMV/NMBU

Blackwater to biogas and fertilizer

> Greywaterto: _ _ _ _ _ - ___ J

EEEMEEENR MHRITHR XA GE ZHUANG XIN CHENG HUI OIAN XIAD QU  GUI HUA SHE JI FANG AN 2009.04
P.D. Jenssen IMV/NMBU

23.03.17
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[ A B B T I R T v Al A R

XIAGEZHUANG,PINGGU

EERYRE

sEss
I58] s b
B O TSNGHUA URSAN PLANNNG & DESiGN WTITUTE d

S3ADONIIDS 3417 40 ALISYIAINN NVIOIMUON

Greywater treatment at
Klosterenga Oslo

Effluent values:

Fecal coliforms: <20
Total-N: 2.5 mg/l
Total-P: 0,03 mg/l

24



90% watersaving is possible !

> Greywaterto: _ _ _ - ___ J

EEEMEEENR MHRITHR XA GE ZHUANG XIN CHENG HUI OIAN XIAD QU  GUI HUA SHE JI FANG AN 2009.04
P. D. Jenssen IPV/NMBU

New possibilities - circular economy

—~ "Thermophilic anaerobic CHP - combined heat
| treatment - BIOGAS and power

Nutrients
CO2

Growth medium

23.03.17
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Den moderene bzerekraftige by - vision

S3AONZIDS 341 40 ALISYIAINN NVIOIMYUON

S3ONZIDS 341 40 ALISYIAINN NVIOIMYUON

oppmerks:

PRV~
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