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100 %
90 % -
80 % -
70 % -
60 % - O Greywater

50 % B Faeces
40 % O Urine

30 % -
20 % -
10 % -
0% -

Nitrogen Phosphorous  Potassium Volume

(Jonsson et al., 1999).
www.ecosan.no




Norwegian University of Life Sciences

Location Liter/person/ Reference
day
China, ecosan project 80 Ecosanres, 2005
China, Peking 89 Wilhelm, 2004
Belgium 85 Bertaglial ez al, 2005
Germany 35-65 Panesar and Lange, 2001
Germany 65 Wilhelm, 2004
Germany, Eco-village Flintenbreite 60 Ridderstolpe, 2004;
Germany, Norway and Sweden New- <100 Ridderstolpe, 2004;
built house area - water conservation Winblad and  Simpson-
Hebert, 2004
Norway, ecovillage 81 Krisitiansen og Skaarer 1978
Norway, student dormitories, water 112 Jenssen 2001
conservation
Sweden, range ecovillages 66-110 Vinner(E et al 200
Sweden, proposed norm 100 Vinner(E et al 200
Sweden, existing norm 150 Vinner(E et al 200
Europe, Northern part 110 Lens et al., 2001
Australia, western part 112 CEHBDH, 2002
Canada 240 CWL, 1999
USA 200 Bertaglial efa Z, 2005 Crites
and Tchobanoglous 1998
Poor countries 20-30 Ridderstolpe, 2004;
Winblad and  Simpson-
Hebert, 2004
Range 70-275 Otterpohl 2002

(Jenssen 2005)

www.ecosan.no
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Greywater composition

Parameters

untry/Reference BODs; COD SS TotN NH, KjeldahI N Tot P Faecal coliforms

(mg/) (mgl) @mgl) @mgl) (mgl) (mgl) (mg/1) (log/100ml)
den/Olsson et 205 395 9,1 18,1 6,15
968
ada/Brandes, 149 366 162 11,5 1,7 11,3 1,4% 6,15
vay/Kristiansen 130 341 35 19 11,5 1,3(0,42") 5,08
skaarer, 1979
!/Siegrist and 178 456 45 15,9 4.4 6,2
e, 1981
ien norm/Natur- 187 107 6,7 4(1,0%
sverket, 1995
VayI/Rasmussen 116 39 422 36,1 3,97
, 1996
ralia/CEHBDH, 160 115 53 12 8 5,24
Vayl/Jenssen 88 277 - 8,8 38 49 1,0b 4-6
den proposed 260 520 13,6 5,2
n
ner(E et al. 2003
nany/Li et al. 73- 8,7- 2,5 6,8-9,2 4-6
- 142 13,1
aysia'/Jenssen et 128 212 75 37 126 222 2,4 5.8

)05
! Septic tank effluent, * excluding laundry, ® phosphorus-free detergents

www.ecosan.no
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ke ) oliall &) jal

Source Phos pho rus Nitr og en

g/p and year mg/l g/p and year mg/l
Torvet ua* 58 1,07 406 7,1
Kaja* 56 0,97 470 8,2
Vinneras 2002 190 5,0 500 13,2

*Measured 1n septic tank effluent (STE)

(Jenssen and Vréle 2004)
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/
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Water supply Greywater treatment options

4 F5

- |
| Pretreatment Secondary treatment
|

|

|

L. _ f: Bhati i
K‘:W 1 Drip irrigation
":ﬁ‘ 2 Soil infiltration

|
A
@ 4 Sand filter

Garden T ‘mS Constructed wetland
frrfgat,'on |
agriculture | :
\——..6 Ponds

A
: - .7 Biofilter

L 8 Conventional biological
[OO] ° tfreatment

i“ GL 9 Che.?’nfcaf treatment
| s
L

- E:; L, 10 Me.?‘nbrone filtration
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Water supply Greywater treatment options

4 F5

- |

! Pretreatment Secondary treatment

—————

-éw 1 Drip irrigation
“:ﬁ‘ 2 Soil infiltration

|
(e 3 Mound
@ 4 Sand filter

Garden T ‘mS Constructed wetland
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\——..6 Ponds

A

- = 7 Biofiter

L 8 Conventional biologi¢al
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r cL 9 Che.?’nfcaf treatment
& ~g- 10 Membrane filtration
= [pre R ek WWW.ecosan.no

Reuse




Norwegian University of Life Sciences

www.ecosan.no




primary

settling tank

o gy = N o = o

r + | . I o
.l ¥ | —

1 — F | 3 e,
i i o e

| - = { =
/ ( % e

| Y - 4 | Y e
{ 4 Yool —

| B — { I b
’y — b _- d ]

-+ " 4
+ .I N " 3 x|

- — i —

kT h % ¢ .1
o (A o ) = 2

multi-stage

Rotating Biological Contactor

secondary
settling tank

UV-Disinfection

Service water tank




T T T

!
" T
Y




Dimensions of
particles

=S approx.

Molekular weight

Reverse osmosis
= 0,001 pm
= 100 Da

0,01- 0001 pm
100 - 1.000 Da

Ultrafiltration
0,1-001pum
1000 - 200.000 Da

olal) g 3
e\ KENI Aaalall
e

-~

Mikrofiltration
=01 pm
= 500.000 Da

OGN

2 ﬁ “iah
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)
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- particles
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LS e aliill el il dalal

30cm

Soil surface et . .
Y _ Bacteria/100ml or 100g of soil
Depthcm =~ 7 : : :
" Infiltration trench . : E coli  Total coli ~ Total bacteria

0— x10°
- ® */ < 200 < 600 < 0,6
30— . 1,900,000 5,700,000 3,0
— 7 4,000,000 23,000,000 4,400
60— - . 17,000 23,000 6,7
- < 200 < 600 3,7

Cloggede zon:\ 3 . . %’cCoyfmd Ziebell 1975)
@AY e JA) A A 30 Ana N (5 gia
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Foto: P. Jenssen
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