Hakan JOonsson

D4, B BS

EcoSanRes, SEI & SLU
Hakan.Jonsson@sel.se

i STOCKHOLM Swedish University of
4 s Agricultural Sciences

@%ﬁ‘ﬁnRes



Gustavsberg Dubbletten -floor

Dubbletten

T Swedish University of
ENVIRONMENT . .
@ :S I ‘, I AT Agricultural Sciences




Roediger

STOCKHOLM Swedish University of
‘ S E I V ( ol Agricultural Sciences




Kimberley, South Africa Tepoztlan January 200

Al
W1ess

4 Harare, Zimbabwe, 2001
e ;

i & AR . e

Yk

ENVIRONMENT

l-""'u.é » . NVIRC . r
- e $4'2002 Johannesh

Ina

icultural

_ X
Kiso Urg. South Afiles

q
. ]




AMNEAL 38 & =ME

A2 M
1997- 96, 1999 — 61, 2006 - =20 JI& =
Double flush toilets - BB Dn & WM DS:
KOof/E M= 12l ual =20 JAULCEH
e =0 E&=otAHLU Jls=F

e HZSH0| SOt UL

o BAIJRUS= UL

v STOCKHOLM Swedish University of
ENVIRONMENT . .
{‘ ST ETEE Agricultural Sciences

@i%‘ﬁnRes



PRSIyt

(3

 Once - a few times a year é/_
—Heldte, RS2, 20A Qo
-Fd 22 (&, 238, 010us)

c 76% REHE 22 —-H2 I S =
rodding iron (mechanical snake) &2

NaOH

o 240 TSt S A — NaOH (Ot AL

4 Lo = 2 Ij|31|12)

@%ﬁ‘ﬁnRes

Swedish University of
Agricultural Sciences




S
S
0:

A
0

J
Q




Uridan waterless (E. von Muenci, Fig Uridan

Fig Uridan

7 v STOCRHOLM Swedish University of
nRes | S E BYYIHNMENT Agricultural Sciences



Eco SmelStop Silicon rubber:
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e LASODE/AD]|0}
e CO(NH,), + 3H,0 = 2 NH,* + 2 OH- + CO,
*pH6-7=9-94
o ZI & MgNH,PO, & Cay(PO,),
— LAl ot ds2 eI = H AL
* NH,*+OH- = NH,(aq)+ H,O
* NHz(aq) = NH;(9)
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Kimberley, SA, 2002 East London, SA, 2009
Photos: H. J6nsson
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. JH &0| 2 8L —but for all food crops
the recommendation Is to harvest no
sooner than 1 month after urine
application and that urine is
Incorporated into the soll If above
soll part is eaten and on top of soll,
watered down, If the root is eaten

« WHO, 2006
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a)Gram positive bacteria and spore forming bactmeanot included.

b)Large = system includes more than one family.

c)Pasture for forage not included.

d)Recommendation fdood crops consumed raw: harvest no sooner than 1 month after urine

application and urineincor porated into the soil.
s
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Storage, ambient | 1.5 -2 Will eliminate bacterial pathogens; will reduce viruses
Temp. 2-20C years and parasitic protozoa below risk levels. Some soil-b@rne

ova may persist in low numbers

Storage, ambient | > 1 year | Substantial to total inactivation of viruses, bacteria
Temp. 20-35C and protozoa, Inactivation of parasite and worm eggs,
and maybe als@scaris eggs (Strauss 1985).
Alkaline treatment| pH >9, If temperature >35 C and moisture <25%, Lower pH/
lime, ash etc. >6 month | wetter material will prolong time for elimination.
Ammonia (urea) |Ny,3>40 |>24° Cand Nyz>70 mMol (about 5.5 g f,J/liter, pH=H33
treatment mMol, 8.8) total inactivation ofscariseggs in 6 months, at |
>34° Cin 1 month. Ab4° C pathogenic bacteria reduge
very fast. (Nordin et al, 2009; Vinneras et al. 2009)
Composting >50° C, | All material should reach >50C, mix at least 3 times
>1 week | thoroughly during >50 C period.
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