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Executive Summary

Y5*L((;

“Recommendations for agricultural use of excreta are based on knowledge of the 
nutrient content of the excreta, the amounts excreted, the composition and plant 

availability of the fertilizer and the treatment of the excreta, which influences their 
properties. Relationships and data that can form a basis for adapting the 
guidelines to local conditions are presented in the text. 

Urine and faeces are complete fertilizers of high quality with low levels of 
contaminants such as heavy metals. Urine is rich in nitrogen, while faeces are 
rich in phosphorous, potassium and organic matter. The amount of nutrients 
excreted depends on the amounts in the food consumed, and equations are 
presented for calculation of nitrogen and phosphorus in excreta based on easily 

available statistics on the supply of food protein. Excreta should be handled and 
treated according to the hygiene guidelines before use in cultivation. 

Specific local recommendations for the use of urine and faeces in cultivation 

should be based on local recommendations for fertilization of crops. Application 
rates for commercial mineral nitrogen fertilizers (urea or ammonium), if available, 
can be used as a basis for recommendations on the use of urine. Before 
translating such recommendations to urine, its nitrogen (N) concentration should 
ideally be analysed. Urine also contains lots of phosphorus, and it will suffice to 
fertilize up to 600 m2 of crop per person and growing season, if the application 

rate is chosen to replace the phosphorus removed.”



Executive Summary

Y5*L((;

“Urine can be applied neat or diluted. However, its application rate should always 
be based on the desired nutrient application rate and any potential need for 

supplementary water should be met with plain water, not diluted urine. To avoid 
smells, loss of ammonia and foliar burns, urine should be applied close to the soil 
and incorporated as soon as possible. 

Urine is a quick-acting fertilizer whose nutrients are best utilized if the urine is 
applied from prior to sowing up until two-thirds of the period between sowing and 
the harvest. The best fertilizing effect is usually achieved if urine and faeces are 
used in combination with each other, but not necessarily in the same year on the 
same area. 

For faeces, the application rate can be based on the local recommendation for 
the use of phosphorous-based fertilizers. This gives a low application rate, and 
the improvement due to the added organic matter is hard to distinguish. 

However, faeces are often applied at much higher rates, at which the structure 
and water-holding capacity of the soil are also visibly improved as an effect of its 
increased organic matter. Both organic matter and ash are often added to the 
faeces and they improve the buffering capacity and the pH of the soil, which is 
especially important on soils with low pH. Thus, depending on the application 
strategy, the faeces from one person will suffice to fertilize 1.5-300 m2, 

depending on whether they are applied according to their content of organic 
matter or phosphorus. Faeces should best be applied and mixed into the soil 
before cultivation starts.” (5)

This module is closely adapted from the Guidelines on the Use of Urine and 
Faeces in Crop Production (Jönsson, H., Richert Stintzing A., Vinnerås, 
B. & E. Salomon). For more detailed information, please refer to this 
publication.

B./+%(T*?Z@
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Introduction
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Requirements for Plant Growth
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Macronutrients & Micronutrients
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Composition of Human Excreta
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"/'+$("'*)/::,2*"((#(#*9.+*3&$"'&$"(#*9(+'$,$'25*

!++():(%'$>(*.9* '1(*&3./"')*&"#*%."%("'+&'$.")*.9*:,&"'*"/'+$("')* $"* '1(*(A%+('&4*
."(*$3:.+'&"'*9(+'$,$R$"8*+(%.33("#&'$."*$)*'1/)*'.*)'+$>(*'.*#$)'+$;/'(*'1(*(A%+('&*
9(+'$,$R(+)*."*&"*&+(&*(H/&,*'.*'1&'*/)(#*9.+*:+.#/%$"85D ?Z@*61(*'&;,(*."*'1(*"(A'*
),$#(*)1.7)*'1(*()'$3&'(#*(A%+('$."*.9*"/'+$("')*:(+*%&:$'&*$"*#$99(+("'*%./"'+$()T

V5*U."+&#$"

B./+%(T*?Z@



Composition of Human Excreta: Nutrients

B./+%(T*?g@

B./+%(T*?Z@

C61(* (A&%'* &3./"'* .9* "/'+$("')* %."'&$"(#* $"* 1/3&"* /+$"(* &"#* 9&(%()* >&+$()*
&%%.+#$"8*'.*#$99(+("'*#$(')4*'1(*#$8()'$;$,$'2*.9*'1(*#$('*?/+$"(*%."'&$")*#$8()'(#*
"/'+$("')4* 71$,(* /"#$8()'(#* 9+&%'$.")* &+(* (A%+('(#* 7$'1* '1(* 9&(%()@* &"#* '1/)*
>&+$()* $"* #$99(+("'* :&+')* .9* '1(* 7.+,#5* Q.+* /+$"(4* '1(* &3./"'* .9 "/'+$("')* &,).*
#(:("#)*."*'1(*#$,/'$."5D ?Z@*

V5*U."+&#$"

Country
Nitrogen
kg/cap, yr

Phosphorus
kg/cap, yr

Potassium
kg/cap yr.

China, total 4.0 0.6 1.8

Urine 3.5 0.4 1.4

Faeces 0.5 0.2 0.5

Haiti, total 2.1 0.3 1.2

Urine 1.9 0.2 0.9

Faeces 0.3 0.1 0.3

India, total 2.7 0.4 1.5

Urine 2.3 0.3 1.1

Faeces 0.3 0.1 0.4

South Africa, total 3.4 0.5 1.6

Urine 3.0 0.3 1.2

Faeces 0.4 0.2 0.4

Uganda, total 2.5 2.5 1.4

Urine 2.2 2.2 1.0

Faeces 0.3 0.3 0.4



Composition of Human Excreta: Heavy Metals & Micropollutants

C61(* %."'("')* .9* heavy metals &"#* .'1(+* %."'&3$"&'$"8* )/;)'&"%()* )/%1* &)*
:()'$%$#(* +()$#/()* &+(* 8("(+&,,2* ,.7* .+* >(+2* ,.7* $"* (A%+('&4* &"# #(:("#* ."* '1(*
&3./"')*:+()("'*$"*%.")/3(#*:+.#/%')5

<* ,&+8(* :+.:.+'$."* .9* '1(* hormones :+.#/%(#* ;2* ./+* ;.#$()* &"#* '1(*
:1&+3&%(/'$%&,)*'1&'*7(*%.")/3(*&+(*(A%+('(#*7$'1*'1(*/+$"(4*;/' $'*$)*+(&)."&;,(*
'.*;(,$(>(* '1&'* '1(* +$)-* 9.+* "(8&'$>(*(99(%')*."* '1(*H/&"'$'2* .+ H/&,$'2* .9* %+.:)* $)*
"(8,$8$;,(5* <,,*3&33&,)* :+.#/%(* 1.+3."()*&"#4* #/+$"8* '1(* %./+)(* .9* (>.,/'$."4*
'1()(*1&>(* ,."8*;(("*(A%+('(#* $"* '(++()'+$&,* (">$+."3("')5* 61/)4 '1(* >(8('&'$."*
&"#*).$,*3$%+.;()*&+(*&#&:'(#*'.4*&"#*%&"*#(8+&#(4*'1()(*1.+3."()*?71$%1*$)*".'*
'1(* %&)(* $"* 7&'(+* ;.#$()@5* 61(* &3./"'* .9* 1.+3."()* $"* 3&"/+(* 9+.3 #.3()'$%*
&"$3&,)* $)* 9&+* ,&+8(+* '1&"* '1(*&3./"'* 9./"#* $"* 1/3&"*/+$"(5* 61/)4*(>("* '1./81*
'1(.+('$%&,*()'$3&'$.")*;&)(#*."*'()')*7$'1*9$)1*1&>(*$"#$%&'(#*&*+$)-*.9*(%.'.A$%$'2*
9+.3* .()'+&#$.,* ?E@* 71("* &::,2$"8* /+$"(4* ;.'1* 9(+'$,$R(+* (A:(+$3("')* &"#*
(>.,/'$."&+2*1$)'.+2*)'+."8,2*$"#$%&'(*'1&'*'1(+(*$)*".*+(&,*+$)-5

G2* 9&+* '1(*3&h.+$'2* .9* &,,*pharmaceutical substances &+(* #(+$>(#* 9+.3* "&'/+(4*
(>("*$9*3&"2*&+(*)2"'1('$%&,,2*:+.#/%(#4*&"#*'1(2*&+(*'1/)*9./"# &"#*#(8+&#(#*$"*
"&'/+&,* (">$+."3("')*7$'1* &*#$>(+)(*3$%+.;$&,* &%'$>$'25* 61$)* 1&) ;(("* >(+$9$(#* $"*
.+#$"&+2* 7&)'(7&'(+* '+(&'3("'* :,&"')4* 71(+(* '1(* #(8+&#&'$."* .9* :1&+3&%(/'$%&,*
)/;)'&"%()* $3:+.>(#*71("* '1(* +('("'$."* '$3(*7&)* :+.,."8(#* 9+.3* & "/3;(+* .9*
1./+)* '.*&*"/3;(+*.9*#&2)5*P+$"(*&"#* 9&(%&,* 9(+'$,$R(+)*&+(*3$A(#* $"'.* '1(*&%'$>(*
'.:).$,4* 71$%1* 1&)* &* 3$%+.;$&,* %.33/"$'2* h/)'* &)* #$>(+)(* &"#* &%'$>(* &)* '1&'* $"*
7&)'(7&'(+* '+(&'3("'*:,&"')4* &"#* '1(*)/;)'&"%()*&+(* +('&$"(#* 9.+ 3."'1)* $"* '1(*
'.:).$,5*61$)*3(&")* '1&'* '1(+(* $)*:,("'2*.9* '$3(* 9.+* '1(*3$%+.;()* '.*#(8+&#(*&"2*
:1&+3&%(/'$%&,*)/;)'&"%()*&"#*'1&'*+$)-)*&)).%$&'(#*7$'1*'1(3*&+(*)3&,,5D

V5*U."+&#$"

B./+%(T*?Z@



Plant Availability of Nutrients in Urine and Faeces 

C01$,(* '1(*"/'+$("')* $"*/+$"(*&+(*3.)',2*7&'(+S).,/;,(*&"#*'1/)*#$+(%',2*&>&$,&;,(* '.*
:,&"')4* 9&(%()*%."'&$"*;.'1*7&'(+S).,/;,(*&"#*"/'+$("')* '1&'*&+(*%.3;$"(#* $"* ,&+8(+*
:&+'$%,()* ".'* ).,/;,(* $"* 7&'(+5* 61(* :,&"'* &>&$,&;$,$'2* .9* '1(* "/'+$("')* $"* '1(* 9&(%&,*
3&''(+*$)*,.7(+*&"#*),.7(+*'1&"*'1&'*.9*'1(*/+$"(*"/'+$("')5*61$)*$)*#/(*'.*'1(*9&%'*'1&'*
'1(*3&$"*:+.:.+'$."*.9* '1(*c*&"#*&* ,&+8(*:+.:.+'$."*.9* '1(*=*)'(3*9+.3*/"#$8()'(#*
3&''(+* &"#* '1$)* 3&''(+* "((#)* '.* ;(* #(8+&#(#* $"* '1(* ).$,* '.* ;(%.3(* &>&$,&;,(* '.*
:,&"')5* L.7(>(+* '1(* .+8&"$%* 3&'(+$&,* $"* '1(* 9&(%()* #(8+&#()* &"#* $')* %."'("'* .9*
.+8&"$%*=*&"#*c*'1("*;(%.3()*&>&$,&;,(*'.*:,&"')5*

61(* .+8&"$%* 3&''(+* %."'+$;/'()* $"* )(>(+&,* 7&2)T* ;2* $3:+.>$"8* '1( ).$,* )'+/%'/+(4*
$"%+(&)$"8*'1(*7&'(+S 1.,#$"8*%&:&%$'2*&"#*'1(*;/99(+$"8*%&:&%$'24*&"#*;2*)/::.+'$"8*
'1(*).$,*3$%+..+8&"$)3)*;2*)(+>$"8*&)*&"*("(+82*)./+%(5D

B./+%(T*?Z@

V5*U."+&#$"



Urine as a Fertilizer

CP+$"(*/)(#*#$+(%',2*.+*&9'(+*)'.+&8(*$)*&*1$81*H/&,$'24* ,.7*%.)' &,'(+"&'$>(*'.*'1(*&::,$%&'$."*.9*=S+$%1*
3$"(+&,*9(+'$,$R(+*$"*:,&"'*:+.#/%'$."5*P+$"(*$)*;()'*/'$,$R(#*&)*&*#$+(%'*9(+'$,$R(+*9.+*=S#(3&"#$"8*%+.:)*
&"#* ,(&92* >(8('&;,()5* !9* %+.:S &"#* +(8$."S):(%$9$%* +(%.33("#&'$.")* &+(* &>&$,&;,(* 9.+* '1(* /)(* .9* =*
9(+'$,$R(+)*?/+(&4*&33."$/3*.+*"$'+&'(@4*&*8..#*)'&+'$"8*:.$"'* 9.+*1.7* '.*/)(*/+$"(* $)* '.* '+&"),&'(* '1(*
+(%.33("#&'$.")*'.*/+$"(5*61(*'+&"),&'$."*$)*)$3:,$9$(#*$9*'1(*= %."%("'+&'$."*.9*'1(*/+$"(*$)*-".7"5*!9*
$'*$)*".'*'1("4*&)*&*+/,(*.9*'1/3;4*&*%."%("'+&'$."*.9*iSf*8+&3)*.9*=*:(+*,$'+(*.9*/+$"(*%&"*;(*(A:(%'(#*
?g4d^@5*P+$"(*&,).*%."'&$")*,&+8(*&3./"')*.9*c*&"#*V4*;/'*#/(*'. $')*,&+8(*%."'("'*.9*=4*$')*cW=*&"#*VW=*
+&'$.)*&+(*,.7(+*'1&"*$"*3&"2*3$"(+&,*9(+'$,$R(+)*/)(#*9.+*>(8('&;,(*:+.#/%'$."5

61(*(99(%'*.9*/+$"(4*h/)'*&)*'1&'*.9*%1(3$%&,*9(+'$,$R(+)4*$)*:+.;&;,2*).3(71&'*,.7(+*."*&*).$,*7$'1*&*,.7*
%."'("'*.9*.+8&"$%*)/;)'&"%()*'1&"*."*&*).$,*7$'1*&*1$81*.+8&"$% %."'("'5*OA:(+$("%(*)1.7)*'1&'*$'*$)*
;("(9$%$&,*9.+*).$,*9(+'$,$'2*'.*/)(*;.'1*/+$"(*&"#*9&(%()*.+*.'1(+*.+8&"$%*9(+'$,$R(+)*."*'1(*).$,4*;/'*'1(2*
%&"*;(*/)(#*$"*#$99(+("'*2(&+)*&"#*9.+*#$99(+("'*%+.:)5D ?Z@



Urine as a Fertilizer: Dilution

Dilution

P+$"(*%&"*;(*applied "(&'* ?7$'1./'*#$,/'$."@*.+*#$,/'(#*7$'1*7&'(+5*61(*#$,/'$."* ,(>(,*>&+$()*;('7(("*
&::+.A$3&'(,2*dTd*'.*d^Td5*<*#$,/'$."*iTd*)((3)*%.33."*$"*&8+$%/,'/+(4*$9*/+$"(*$)*&::,$(#*#$,/'(#5

M$,/'$."*$"%+(&)()T

S '1(*>.,/3(*'.*;(*):+(&#*

S ,&;./+

S (H/$:3("'*"((#(#*

S '1(*("(+82*/)(*

S +$)-*9.+*).$,*%.3:&%'$."

S &##$'$."&,,24*:&'1.8("*#()'+/%'$."*
$)*#(%+(&)(#*$"*#$,/'(#*/+$"(5*

M$,/'$."*#(%+(&)()T

j N$)-*.9*.>(+S&::,$%&'$."

j N$)-*.9*'.A$%$'2*'.*:,&"')

! CP+$"(* 3/)'* ;(* &::,$(#* &'* '1(* +&'(* %.++():."#$"8* '.* '1(* #()$+(#* &::,$%&'$."* +&'(* .9* =4* 71$,(*
&##$'$."&,*7&'(+*)1./,#*;(*&::,$(#*&%%.+#$"8*'.*'1(*"((#)*.9*'1( :,&"')

! M$,/'(#* /+$"(* )1./,#* ;(* 1&"#,(#* $"* '1(* )&3(* 7&2* &)* /+$"(5* !"* .+#(+* '.* &>.$#* )3(,,)4* ,.))* .9*
&33."$&4* 8("(+&'$."* .9* &(+.).,)4* ;/+")* &"#* :.))$;,(* %."'&3$"&'$."* ."* :,&"')* ;2* +(3&$"$"8*
:&'1.8(")4*/+$"(*)1./,#*;(*&::,$(#*%,.)(*'.*'1(*).$,5*!'*$)*(>(" ;(''(+*$9*/+$"(*$)*#$+(%',2*$"%.+:.+&'(#*
$"'.*'1(*).$,5*Q.,$&+*?."*,(&>()@*9(+'$,$R&'$."*$)*".'*+(%.33("#(#5D ?Z@

! =.'(T M/+$"8* )'.+&8(4* '1(* /+$"(* )1./,#* :+(9(+&;,2* ".'* ;(* #$,/'(#5*U."%("'+&'(#* /+$"(* :+.>$#()* &*
1&+)1(+* (">$+."3("'* 9.+*3$%+..+8&"$)3)4* $"%+(&)()* '1(* #$(S.99* +&'(* .9* :&'1.8(")* &"#* :+(>("')*
;+((#$"8*.9*3.)H/$'.()5*61/)4*'1(*,())*7&'(+*'1&'*#$,/'()*'1(*/+$"(*'1(*;(''(+5

B./+%(T*?Z@



Urine as a Fertilizer: Application Time

! C!"*'1(*(&+,2*)'&8()*.9*%/,'$>&'$."4*8..#*&>&$,&;$,$'2*.9*&,,*"/'+$("')*$)*$3:.+'&"'*'.*("1&"%(*8+.7'15*!"*,&+8(S
)%&,(* %+.:* :+.#/%'$."4* ".+3&,* 9(+'$,$R$"8* )'+&'(82* $)* &::,$%&'$."* .9* "/'+$("')* ."%(* .+* '7$%(* :(+* 8+.7$"8*
)(&)."5* !9* 9(+'$,$R(+* $)* &::,$(#* .",2* ."%(4* '1$)* )1./,#* ".+3&,,2 ;(* %&++$(#* ./'* :+$.+* '.* .+* &'* '1(* '$3(* .9*
).7$"8W:,&"'$"85*!9*'1(*%+.:*$)*9(+'$,$R(#*'7$%(4*'1(*)(%."#*9(+'$,$R&'$."*%&"*;(*:(+9.+3(#*&9'(+*&::+.A$3&'(,2*
dWa*.9*'1(*'$3(*;('7(("*).7$"8*&"#*1&+>()'4*#$99(+$"8*#(:("#$"8*."*'1(*"((#)*.9*'1(*%+.:5*

!61(*%+.:*%&"*&,).*;(*continuously fertilized4*(585*$9*'1(*/+$"(*$)*%.,,(%'(#*$"*)3&,,(+*%."'&$"(+)*&"#*/)(#*
3.+(*.+* ,())*#$+(%',25*L.7(>(+4*."%(* '1(*%+.:*("'(+)* $')* +(:+.#/%'$>(*)'&8(* $'*1&+#,2* '&-()*/:*&"2*3.+(*
"/'+$("')5*

!<)*&* +/,(*.9* '1/3;4* 9(+'$,$R&'$."*)1./,#*stop &9'(+*;('7(("*]Wi*&"#*iWa*.9* '1(* '$3(*;('7(("*).7$"8*&"#*
1&+>()'5*

!<*waiting period of one month ;('7(("* 9(+'$,$R&'$."*&"#*1&+>()'* $)*>(+2*&#>&"'&8(./)* 9+.3*&*128$("(*
:.$"'*.9*>$(7*&"#*+(%.33("#(#*9.+*&,,*%+.:)*(&'("*+&7*?]@5*

! !"*+(8$.")*71(+(*'1(+(*$)*heavy rainfall #/+$"8*'1(*%+.::$"8*)(&)."4*+(:(&'(#*&::,$%&'$.")*.9*/+$"(*3&2*;(*
&"*$")/+&"%(*&8&$")'*,.)$"8*&,,*'1(*"/'+$("')*$"*."(*+&$"9&,,*(>("'5*

!61(* '.'&,* &::,$(#* &3./"'* .9* /+$"(* &"#* 71('1(+* $'*
)1./,#*:+(9(+&;,2*;(*&::,$(#*."%(*.+*)(>(+&,*'$3()*
&,).* #(:("#)* ."* '1(*=*"((#* .9* '1(* :,&"'* &"#* $')*
+..'* )$R(5* Root size >&+$()* 7$#(,2* ;('7(("*
#$99(+("'*%+.:)*?Q$8/+(*i@5*c,&"')*7$'1*$"(99$%$("'*.+*
)3&,,* +..'* )2)'(3)4* (585* %&++.')4* ."$.")* &"#*
,(''/%(4* %&"* ;("(9$'* 9+.3* +(:(&'(#* &::,$%&'$.")* .9*
/+$"(*'1+./81./'*'1(*%/,'$>&'$."*'$3(*?dd@5D

B./+%(T*?Z@ B./+%(T*V5*X/'(-/")'*?Z@

01(&'*U&/,$9,.7(+*U&++.'*k((-*k(''/%(



Urine as a Fertilizer: Application Technique

CQ.+*;()'*9(+'$,$R$"8*(99(%'*&"#*'.*&>.$#*&33."$&*,.))()4*'1(*/+$"(*
)1./,#*;(*$"%.+:.+&'(#*$"'.*'1(*).$,*&)*).."*&)*:.))$;,(*&9'(+*'1(*
&::,$%&'$."4* $")'&"',2* $9* :.))$;,(* ?d]4* di4* da@5* <* )1&,,.7*
$"%.+:.+&'$."*$)*("./814*&"#*#$99(+("'*3('1.#)*&+(*:.))$;,(5*`"(
$)*'.*&::,2*/+$"(*$"*)3&,,*9/++.7)*'1&'*&+(*%.>(+(#*&9'(+*&::,$%&'$."5*
0&)1$"8*'1(*"/'+$("')*$"'.*'1(*).$,*7$'1*)/;)(H/("'*&::,$%&'$."*.9*
7&'(+*$)*&".'1(+*.:'$."5D ?Z@

! C01("*):+(&#$"8*/+$"(4*$'*)1./,#*".'*;(*&::,$(#*."*,(&>()*.+*.'1(+*
:&+')*.9* '1(*:,&"')4*&)* '1$)*%&"*%&/)(* foliar burning #/(* '.*1$81*
%."%("'+&'$.")* .9* )&,')* 71("* #+2$"85* B:+&2$"8* /+$"(* $"* '1(* &$+*
)1./,#*&,).*;(*&>.$#(#*#/(*'.*'1(*+$)-*.9*=*,.))*'1+./81*8&)(./)
(3$))$.")* .9* &33."$&* ?d]4* da@* &"#* '1(* 128$("(* +$)-* '1+./81*
&(+.).,)5D ?Z@

77757$"('$',()5%.3

B./+%(T*?Z@

B./+%(T*J5*Y.1&"))."

Large Scale Application of human 
Urine in furrows (Sweden)

Foliar Burning



Urine as a Fertilizer: Application Technique

! “Drip irrigation /)$"8* /+$"(* &)* &* 9(+'$,$R(+* $)* &".'1(+* :.))$;,(*
&::,$%&'$."* '(%1"$H/(5* L.7(>(+4* 71("* '1$)* '(%1"$H/(* $)* /)(#4*
3(&)/+()*3/)'*;(*'&-("*'.*&>.$#*;,.%-&8()*#/(*'.*:+(%$:$'&'$."*.9*
)&,')* 9.+3$"8* ),/#8(5* 61(* '.'&,* &3./"'* .9* :+(%$:$'&'$."* .9'("*
$"%+(&)()* &9'(+* #$,/'$."* 7$'1* 7&'(+4* &)* 7&'(+* ".+3&,,2* %."'&$")*
).3(*3&8"()$/3*&"#*%&,%$/35

! B.3(*%+.:)4*(585* '.3&'.()4* &+(* )(")$'$>(* '.*1&>$"8*&,,* '1($+* +..')*
(A:.)(#* '.* /+$"(4* &'* ,(&)'* 71("* :,&"')* &+(* )3&,,4* 71$,(* ."*3&"2*
%+.:)* ".* "(8&'$>(* (99(%'* $)* )(("* &'* &,,5* 61(+(9.+(4* ;(9.+(* '1(*
)(")$'$>$'2* .9* &* %+.:* $)* -".7"4* it is wise not to simultaneously 
expose all the roots of the plant to urine4*;(* $'*"(&'*.+*#$,/'(#5*
!")'(&#4*/+$"(*%&"*;(*&::,$(#*($'1(+* :+$.+* '.* ).7$"8W:,&"'$"8*.+ &'*
)/%1*&*#$)'&"%(*9+.3*'1(*:,&"')*'1&'*'1(*"/'+$("')*&+(*7$'1$"*+(&%1*
.9*'1(*+..')4*;/'*".'*&,,*.9*'1(3*&+(*).&-(#5*Q.+*&""/&,*:,&"')*'1$)*
#$)'&"%(*3&2*;(*&;./'*d^*%35*

! B:+(&#$"8* %&"* 9.+* $")'&"%(* (&)$,2* ;(* #."(* with an ordinary 
watering can4* &)* '1(* $3&8(* '.* '1(* +$81'* )1.7)5* b(8('&;,()*
9(+'$,$R(#*7$'1*/+$"(4*B7(#("5D ?Z@

L5*Yl"))."4*BkP

B./+%(T*G5*b$""(+e)



Urine as a Fertilizer: Application Rate

C<* )'&+'$"8* :.$"'* 9.+* '1(* #$3(")$."$"8* .9* /+$"(* &::,$%&'$."* $)* '1(* ,.%&,* +(%.33("#&'$.")* 9.+* /)(* .9*
%.33(+%$&,*3$"(+&,*=* 9(+'$,$R(+)4*:+(9(+&;,2*/+(&*.+*&33."$/3* 9(+'$,$R(+)5* !9* )/%1* +(%.33("#&'$.")*&+(*
".'*&>&$,&;,(4*&".'1(+* )'&+'$"8*:.$"'* %&"*;(* '.* ()'$3&'(* '1(*&3./"')* .9* "/'+$("')* +(3.>(#*;2* '1(* %+.:4*
71$%1*9.+*).3(*%+.:)*&+(*8$>("*$"*'1(*'&;,(*;(,.75*

P+$"(*%&"*;(*+(%.33("#(#*9.+*3.)'*%+.:)5*B$"%(*$'*$)*():(%$&,,2*+$%1*$"*=4*$'*3&2*;(*7$)(*'.*8$>(*:+$.+$'2*
'.* %+.:)* '1&'* 1&>(* &* 1$81* >&,/(* &"#* '1&'* +():."#* 7(,,* '.* =4* )/%1 &)* ):$"&%14* %&/,$9,.7(+4* .+"&3("'&,*
9,.7(+)*&"#*3&$R(5*L.7(>(+4*'1(+(*$)*".*+(&)."*".'*'.*/)(*/+$"(4 $9*'1(+(*$)*("./814*&)*&*9(+'$,$R(+*'.*.'1(+*
%+.:)4*&)*(A:(+$("%()*9+.3*&,,*.>(+*'1(*7.+,#*)1.7*8..#*+()/,')5D ?Z@

d

d*B./+%(T*?dZ@
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Urine as a Fertilizer: Examples

C61(* ):$"&%1* '.* '1(* ,(9'* $)* /"9(+'$,$R(#5* 61(*
):$"&%1* '.* '1(* +$81'* $)* 9(+'$,$R(#*7$'1*/+$"(*#$,/'(#*
7$'1* '1+((* :&+')* .9* 7&'(+* '.* ."(* :&+'* .9* /+$"(*
&::,$(#*'7.*'$3()*:(+*7((-5D ?Z@

c1.'.T*c('(+*J.+8&"4*<H/&3.+5

B./+%(T*<H/&3.+

CJ&$R(* '+$&,)* /)$"8* /+$"(* &)* &* 9(+'$,$R(+5* P+$"(*
'+(&'3("')* .9* fZ^* 3,* &"#* dfZ^* 3,5* X+.7'1*
:(+$.#*i5]Z*3."'1)5*m$3;&;7(5D ?dE@

Case 
Study



Practical Recommendations for Urine: Safe Application of Urine

C61(*major recommendations for urine areT

I #$+(%'* /)(* &9'(+* %.,,(%'$."* .+* &* )1.+'* )'.+&8(* '$3(* $)* &%%(:'&;,(* ."* '1(*
)$"8,(*1./)(1.,#*,(>(,*

I )'.+&8(* )1./,#* ;(* 3&#(* 9.+* ,&+8(+* )2)'(3)* ?71(+(* '1(* '$3(* &"#*
%."#$'$.")4*)'&'(#*$"*'1(*'&;,(*."*'1(*"(A'*),$#(4*&+(*9.,,.7(#@

I &'* ,(&)'* ."(* 3."'1* )1./,#* &::,2* ;('7(("* 9(+'$,$)&'$."* &"#* 1&+>()'* ?)((*
'&;,(*"(A'*),$#(

I &##$'$."&,*)'+$%'(+*+(%.33("#&'$.")*3&2*&::,2*."*&*,.%&,*,(>(,4*$9*9+(H/("'*
9&(%&,* %+.))S%."'&3$"&'$."* $)* (">$)&8(#5* 61(* +(%.33("#&'$.")* 9.+*
)'.+&8(*'$3()*$)*#$+(%',2*,$"-(#*'.*&8+$%/,'/+&,*/)(*&"#*%1.$%(*.9*%+.:*

Additional practises to minimise the risks $"%,/#(*'1(*9.,,.7$"8T

!01("* &::,2$"8* '1(* /+$"(* :+(%&/'$.")* +(,&'(#* '.* '1(* 1&"#,$"8* .9*
:.'("'$&,,2* $"9(%'$./)* 3&'(+$&,* )1./,#* ;(* '&-("5* 61()(* :+(%&/'$.")*
%./,#*(585*$"%,/#(*7(&+$"8*8,.>()*&"#*'1.+./81*1&"#*7&)1$"85

!61(* /+$"(* )1./,#* ;(* &::,$(#* 7$'1* %,.)(S'.S8+./"#* 9(+'$,$)$"8*
'(%1"$H/()5*!"*'1&'*7&24*&(+.).,*9.+3&'$."*%&"*;(*#(%+(&)(#5

!61(*/+$"(*)1./,#*;(*$"%.+:.+&'(#*$"'.*'1(*).$,5*61$)*%./,#*$"*:+&%'$)(*
;(*#."(*3(%1&"$%&,,2*.+*;2*)/;)(H/("'*&::,2$"8*$++$8&'$."*7$'1*7&'(+5

<*%,.)(*'.*'1(*8+./"#*&::,$%&'$."W9(+'$,$)$"8*3('1.#*$)*+(%.33("#(#*'.*3$"$3$)(*
&(+.).,* 9.+3&'$."5* `"* &* ,&+8(* )%&,(* '1$)* $)* .9'("* #."(* ;2* /)$"8* ):(%$&,*
&8+$%/,'/+&,* (H/$:3("'* 71$,(* ."* &* )3&,,(+* )%&,(* $'* $)* .9'("* &::,$(#* 3&"/&,,25*
L&"#,$"8*)3&,,(+*>.,/3()* $)*.9'("*)&9(4*&"#* '1(*/+$"(*)1./,#*:+(9(+&;,2*".'*;(*
#$,/'(#*;(9.+(*&::,$%&'$."5D ?]@

B./+%(T*X6m



Practical Recommendations for Urine: Safe Storage of Urine

N(%.33("#(#*8/$#(,$"(*)'.+&8(*'$3()*9.+*/+$"(*3$A'/+(& ;&)(#*."*()'$3&'(#*:&'1.8("*%."'("'; &"#*
+(%.33("#(#*%+.:*9.+*,&+8(+*)2)'(3)%5*?i4a@

Storage 
temperature

Storage time
Pathogens in 

the urine
Recommended 
Crops

anU od*3."'1 >$+/)()4*:+.'.R.&
9..#*&"#*9.##(+*
%+.:)*'1&'*&+(*'.*
;(*:+.%())(#

anU o_*3."'1) >$+/)()

9..#*&"#*9.##(+*
%+.:)*'1&'*&+(*'.*
;(*:+.%())(#4*
9.##(+*%+.:)*#

]^nU od*3."'1 >$+/)()

9..#*&"#*9.##(+*
%+.:)*'1&'*&+(*'.*
;(*:+.%())(#4*
9.##(+*%+.:)*#

]^nU o_*3."'1) :+.;&;,2*"."( &,,*%+.:)*(

& P+$"(* .+* /+$"(* &"#* 7&'(+5*01("* #$,/'(#* $'* $)* &))/3(#* '1&'* '1(* /+$"(*3$A'/+(*1&)* &'* ,(&)'* :L* g5g* &"#* &*
"$'+.8("*%."%("'+&'$."*.9*&'*,(&)'*d8W,5

;* X+&3S:.)$'$>(*;&%'(+$&*&"#*):.+(S9.+3$"8*;&%'(+$&*&+(*".'*$"%,/#(#*$"*'1(*/"#(+,2$"8*+$)-*&))())3("')4*;/'*
&+(*".'*".+3&,,2*+(%.8"$)(#*9.+*%&/)$"8*&"2*.9*'1(*$"9(%'$.")*.9 %."%(+"5

% <* ,&+8(+* )2)'(3* $"* '1$)* %&)(* $)* &* )2)'(3* 71(+(* '1(* /+$"(* 3$A'/+( $)* /)(#* '.* 9(+'$,$)(* %+.:)* '1&'* 7$,,* ;(*
%.")/3(#*;2*$"#$>$#/&,)*.'1(+*'1&"*3(3;(+)*.9*'1(*1./)(1.,#*9+.3 71$%1*'1(*/+$"(*7&)*%.,,(%'(#5

#* =.'*8+&)),&"#)*9.+*:+.#/%'$."*.9*9.##(+5
( Q.+* 9..#* %+.:)* '1&'* &+(* %.")/3(#* +&7* $'* $)* +(%.33("#(#* '1&'* '1(*/+$"(* ;(* &::,$(#* &'* ,(&)'* ."(*3."'1*
;(9.+(*1&+>()'$"8*&"#*'1&'*$'*;(*$"%.+:.+&'(#*$"'.*'1(*8+./"#*$9 '1(*(#$;,(*:&+')*8+.7*&;.>(*'1(*).$,*)/+9&%(5



Faeces as Fertilizer

C01$,(*'1(*'.'&,*&3./"'*.9*"/'+$("')*(A%+('(#*7$'1*9&(%()*$)*,.7(+*'1&"*7$'1*
/+$"(4* '1(* %."%("'+&'$."* .9* "/'+$("')4* &"#* ():(%$&,,2* c* &"#* V4* $)* 1$81* $"*
9&(%()* &"#4* 71("* /)(#* &)* &* 9(+'$,$R(+4* 9&(%&,* 3&''(+* %&"* 8$>(* )$8"$9$%&"'*
$"%+(&)()* $"* :,&"'* 2$(,#5*c* $)* :&+'$%/,&+,2* >&,/&;,(* 9.+* '1(*:,&"'* $"* $')* (&+,2*
#(>(,.:3("'* &"#* $3:.+'&"'* 9.+* 8..#* +..'* #(>(,.:3("'5* !"* &##$'$." '.*
)/::,2$"8*3&%+.S &"#*3$%+."/'+$("')4* 9&(%()*%."'&$"*.+8&"$%*3&''(+4*71$%1*
$"%+(&)()*'1(*7&'(+S1.,#$"8*&"#*$."S;/99(+$"8*%&:&%$'2*.9*'1(*).$,4*)(+>()*&)*
9..#* 9.+* '1(*3$%+..+8&"$)3)* &"#* $)* $3:.+'&"'* 9.+* $3:+.>$"8* ).$,* )'+/%'/+(5*
L.7(>(+4* '1(* +$)-* 9.+* 1$81* %."%("'+&'$.")* .9* :&'1.8(")* $"* 9&(%() $)* ,&+8(*
&"#*'1/)*$'*$)*%+$'$%&,*'1&'*'1(*9&(%()*&+(*1&"#,(#*$"*)/%1*&*7&2*'1&'*'1(*+$)-*
.9*#$)(&)(*'+&")3$))$."*$)*3$"$3$R(#5*61(*+(,(>&"'*128$("(*8/$#(,$"()*?)((*
JaSZ@*)1./,#*;(*9.,,.7(#5D ?Z@

B./+%(T*X6m



Faeces as Fertilizer – Fertilizing Effects Depending on Treatment

CQ&(%()* %."'+$;/'(* '.* %+.:* :+.#/%'$."* ;.'1* ;2* '1($+* 9(+'$,$R$"8* (99(%'*
&"#* ;2* '1($+* ).$,S$3:+.>$"8* (99(%'5* 61(* 9(+'$,$R$"8* (99(%'* .9* 9&(%()*
>&+$()*3/%1*3.+(*'1&"*'1(*(99(%'*.9*/+$"(5*61$)* $)*3&$",2*#/(*'. '1(*
9&%'* '1&'* '1(* :+.:.+'$."* .9* =* '1&'* $)* $"* 3$"(+&,* 9.+3* $"* '1(* 9&(%()*
>&+$()*,&+8(,2*;('7(("*'1(*#$99(+("'*'+(&'3("'*)'+&'(8$()5*

J.+(.>(+4*#$99(+("'*&##$'$>()*&+(*/)(#*$"*'1(*#$99(+("'*'+(&'3("')*&"#*
'1()(*&##$'$>()*%."'+$;/'(*'.*'1(*'.'&,*%."'("'*.9*"/'+$("')*&"# .+8&"$%*
3&''(+* $"* '1(* '+(&'(#* 9&(%&,* :+.#/%'5* 61(* ).$,S$3:+.>(3("'* (99(%'*
%.")$)')*.9* $"%+(&)(#*;/99(+$"8*%&:&%$'24*3.$)'/+(S+('&$"$"8*%&:&%$'2*
&"#*%."'+$;/'$."* '.* 9..#* 9.+*3$%+.;$&,*&%'$>$'25*61(*).$,* $3:+.>(3("'*
(99(%'*>&+$()*&%%.+#$"8*'.*'1(*)&3(*:+$"%$:,()*&)*)'&'(#*&;.>(5*!"*'1(*
9.,,.7$"8*)(%'$."4*'1(*9(+'$,$R$"8*(99(%')*.9*#$99(+("'*'+(&'3("'*3('1.#)*
&+(*#$)%/))(#*)1.+',25D ?Z@

Y5*L((;

Y5*L((;

Y5*L((;



Fertilizing Effects: Ash

Ash (Incineration)

C!"%$"(+&'$."*.9*9&(%()*+()/,')*$"*&)1*7$'1*1$81*%."'("')*.9*c*&"#*V*&)*7(,,*&)*
'1(* .'1(+* 3&%+.S &"#*3$%+."/'+$("')5* L.7(>(+4* =* &"#* B* &+(* ,.)'* 7$'1* '1(*
9/3(* 8&)5* 61/)4* &)1* $)* &* cV* 9(+'$,$R(+* 7$'1*3$%+."/'+$("')* &"#* & 1$81* :L4*
$"%+(&)$"8* '1(* ;/99(+$"8* %&:&%$'2* .9* '1(* ).$,5* 61(* :,&"'* &>&$,&;$,$'2* .9* '1(*
"/'+$("')*$"*&)1* $)*8..#*&)* ,."8*&)*'1(* $"%$"(+&'$."*'(3:(+&'/+( $)*".'*1$81*
("./81*9.+* '1(*&)1* '.*3(,'5*!9*).4* '1("* '1(*&>&$,&;$,$'2*.9* '1(*:,&"'*"/'+$("')*
:+.;&;,2*#(%+(&)()*#+&)'$%&,,25*

M(:("#$"8*."*'1(*%1.$%(*.9*:+$3&+2*'+(&'3("'4*&##$'$.")*.9*&)14*).$,4*,$3(*.+*
.'1(+* #()$%%&'$."* 3&'(+$&,)* %&"* ;(* 3&#(4* 71$%1* &99(%')* '1(* $"%$"(+&'$."5*
<##$'$."&,*9/(,*3&2*&,).*;(*"((#(#5*<)1*&"#*,$3(*%."'+$;/'(*'.7&+#)*'1(*:LS
$"%+(&)$"8*(99(%'*.9*'1(*:+.#/%'4*&*3.)'*#()$+&;,(*(99(%'*)$"%(*'1(*:L*.9*3.)'*
).$,)*$)*;(,.7*'1(*.:'$3&,4*_Sf*9.+*3.)'*%+.:)5*`"*).$,)*7$'1*>(+2*,.7*:L*?aSZ@*
'1$)*$)*&*>(+2*$3:.+'&"'*(99(%'*9.+*%+.::$"8*&"#*&,).*9.+*8(''$"8*'1(*9/,,*;("(9$'*
9+.3* 9(+'$,$R$"8* 7$'14* 9.+* (A&3:,(4* /+$"(4* 71$%1* 1&)* ;(("* )1.7"* ;.'1* $"*
P8&"#&*&"#*m$3;&;7(5D ?Z@

B./+%(T*X6m



Fertilizing Effects: Compost

“Compost from thermophilic or low-temperature composting

!"* 3&"2* +():(%')4* %.3:.)'$"8* 9/"%'$.")* ,$-(* &* ),.7* &"#* :&+'$&,*
$"%$"(+&'$."*3(#$&'(#* ;2*3$%+.;()5*`9'("* ).3(* a^Sf^p* .9* '1(* .+8&"$%*
3&''(+*&"#*).3(71&'*,())*.9*'1(*=*&+(*,.)'5*N(3&$"$"8*=*$)*3&$",2*?.9'("*
&;./'*E^p@*$"*.+8&"$%*9.+3*&"#*'1$)*.",2*;(%.3()*:,&"'S&>&$,&;,(*&'*'1(*
+&'(* .9* #(8+&#&'$."4* 71$%1* $)* ),.7* &)* '1(* +(3&$"$"8* .+8&"$%* 3&''(+* $)*
3.+(* )'&;,(* '1&"* '1(* $"$'$&,* .+8&"$%* 3&''(+5* 61$)* )'&;,(* .+8&"$% 3&''(+*
$3:+.>()* '1(*7&'(+S1.,#$"8* &"#*;/99(+$"8* %&:&%$'2* .9* '1(* ).$,5* 61(*c* $)*
&,).* '.*).3(*(A'("'4*;/'* 9&+* ,())* '1&"*=4*;./"#* $"*.+8&"$%* 9.+3)4*71$,(*
'1(*V*$)*3&$",2*$"*$."$%*9.+3*&"#*'1/)*:,&"'S&>&$,&;,(5*U.3:.)'*)1./,#*;(*
&::,$(#*&)*&*%.3:,('(*cV*9(+'$,$R(+*.+*&)*&*).$,*$3:+.>(+5*

<##$'$.")*.9*.+8&"$%*7&)'(*$"*'1(*%.3:.)'$"8*'+(&'3("'4*h/)'*&)*&##$'$.")*
3&#(* $"* '1(* :+$3&+2* '+(&'3("'4* "&'/+&,,2* &99(%'* '1(* &3./"'* &"#*
%1&+&%'(+$)'$%)*.9*'1(*%.3:.)'5D ?Z@

Y5*L((;



Fertilizing Effects: Desiccation/Biogas/Alkaline Treatment

“Dried faeces from desiccation and storage

!9* '1(* #+2$"8* $)* 9&)'* &"#* &* ,.7*3.$)'/+(* ,(>(,* $)* &%1$(>(#4* '1(* ,.))()* .9* ;.'1*
.+8&"$%*3&''(+*&"#*=*&+(*)3&,,5*J.)'*.9* '1(*.+8&"$%*3&''(+* $)* %.")(+>(#*&"#*
/:."* &::,$%&'$."* $'* ;.'1* $3:+.>()* '1(* ).$,* &"#* )(+>()* &)* 9..#* 9.+* '1(* ).$,*
3$%+.;()5* 61/)4* %.3:&+(#* '.* %.3:.)'$"84* #+2* )'.+&8(*.9* '1(* 9&(%()* +(%2%,()*
3.+(* .+8&"$%*3&''(+* &"#*=* '.* '1(* ).$,4*;/'* '1(* .+8&"$%*3&''(+* $) ,())* )'&;,(5*
M+$(#* 9&(%&,* 3&''(+* $)* &* %.3:,('(* cV* 9(+'$,$R(+4* 71$%1* &,).* %."'+$;/'()*
%.")$#(+&;,(*&3./"')*.9*=5D ?Z@

“Residues from anaerobic digestion (Biogas Production)

!"*&"&(+.;$%*#$8()'$."4*&::+.A$3&'(,2*'1(*)&3(*:+.:.+'$."*.9*.+8&"$%*3&''(+* $)*
#(8+&#(#*&)*$"*%.3:.)'$"8*?$5(54*a^Sf^p@5*!"*;$.8&)*:+.#/%'$."*'1(*3$"(+&,$R(#*
=* $)* ".'* ,.)'4* &)* $'* ,&+8(,2* $)* $"* %.3:.)'$"85* !")'(&#4* '1(* =* +(3&$")* &)*
&33."$/3*$"*'1(*#$8()'$."*+()$#/(5*B.3(*a^Sf^p*.9*'1(*=*9./"#*$"*'1(*+()$#/(*
$)* $"* '1(* 9.+3* .9* &33."$/34* 71$%1* $)* +(&#$,2* :,&"'S&>&$,&;,(5* 61/)4* 9.+* 3.)'*
%+.:)*#$8()'$."*+()$#/(*$)*&*7(,,S;&,&"%(#4*H/$%-S&%'$"8*&"#*%.3:,('(*9(+'$,$R(+*
?df@5* 6.* 3.)'* #$8()'$."* :+.%())()4* &##$'$."&,* )/;)'+&'()* )/%1* &) &"$3&,*
3&"/+(* &"#* 1./)(1.,#* 7&)'(* &+(* &##(#4* 71$%1* "&'/+&,,2* &99(%')* '1(* &3./"'*
&"#*%.3:.)$'$."*.9*'1(*#$8()'$."*+()$#/(5D ?Z@

Chemical treatment with urea (alkaline treatment)

C01("*9&(%()*&+(*'+(&'(#*7$'1*/+(&4*'1(*&33."$&*%."'("'*?=Li@*$)*(,(>&'(#*'.*
1$81*,(>(,)4*&)*1$81*.+*1$81(+*'1&"*$"*"(&'*/+$"(5*61(*,&+8(*%."'("'*.9*c*&"#*V*$"*
'1(* 9&(%()*3(&")* '1&'* '1$)* $)*)'$,,*&*7(,,S;&,&"%(#*&"#*%.3:,('(* 9(+'$,$R(+5*61(*
/+(&S'+(&'(#*9&(%()*)1./,#*;(*&::,$(#*&%%.+#$"8*'.* '1($+*%."'("'*.9*3$"(+&,*=5*
<)1* &"#* .'1(+* &##$'$.")* #/+$"8* '1(* :+$3&+2* '+(&'3("'* %."'+$;/'(* '.* '1(*
:+.:(+'$()*.9*'1(*:+.#/%'5D ?Z@

B./+%(T*X6m

B./+%(T*X6m



Practical Recommendations for Faeces: Application Time

C!++():(%'$>(* .9* 1.7* '1(* 9&(%()* 1&>(* ;(("* '+(&'(#4* '1(2* )1./,#* ;( &::,$(#* prior to sowing or 
planting5* 61$)* $)* ;(%&/)(* '1(* 9&(%()* %."'&$"* ,&+8(* &3./"')* .9* c* &"#* '1(* &>&$,&;$,$'2* .9* c* $)* >(+2*
$3:.+'&"'*9.+*8..#*#(>(,.:3("'*.9*)3&,,*:,&"')*&"#*.9*+..')5*61( 9&(%()*"((#*'.*;(*&::,$(#*$"*)/%1*&*
7&2*'1&'*'1(2*%.3(*$"*%."'&%'*7$'1*'1(*).$,*).,/'$."4*71$%1*%&"*#$)).,>(*&"#*'+&"):.+'*'1(*"/'+$("')*'.*
'1(*+..')5*61/)4*'1(*9&(%&,*:+.#/%')*"((#*'.*;(*7(,,*$"%.+:.+&'(#*$"'.*'1(*).$,4*&"#*'1$)*)1./,#*;(*#."(*
;(9.+(*'1(*).7$"8W:,&"'$"8*$"*.+#(+*".'*'.*#$)'/+;*'1(*)3&,,*:,&"')5*

Q$"&,,24*9&(%()*$"$'$&,,2*%."'&$"*,.')*.9*:&'1.8(")5*61(+(9.+(*;&++$(+)*&+(*#()$+(#*;('7(("*9&(%()*&"#*
'1(*9..#*%+.:4*'.*3$"$3$R(*'1(*+$)-*.9*#$)(&)(*'+&")3$))$."*>$&*9..#*%+.:)*9(+'$,$R(#*7$'1*9&(%()5*

B(>(+&,*;&++$(+)*&8&$")'*#$)(&)(*'+&")3$))$."*%&"*;(*$#("'$9$(#T

d5 B(%."#&+2*'+(&'3("'*.9*9&(%()5

]5 <::,$%&'$."*&"#*'1.+./81*%.>(+$"8*.9*'1(*'+(&'(#*9&(%()*;(9.+(*).7$"8W:,&"'$"8*

i5 <>.$#$"8*9&(%()*&)*&*9(+'$,$R(+*'.*>(8('&;,()*(&'("*+&7

!"*%,$3&'()*7$'1*&*#+2*)(&)."*;(9.+(*'1(*%/,'$>&'$."*:(+$.#4*'1( 9&(%&,*:+.#/%'*3&2*;(*):+(&#*#/+$"8*
'1(*#+2*)(&)."*.+*&'*'1(*("#*.9*'1(*:+(%(#$"8*8+.7'1*)(&)."5D ?Z@



Practical Recommendations for Faeces: Application Technique

C67.*.9* '1(* ,&+8()'*;("(9$')* .9* 9&(%()*&+(* $')* %."'("'*.9*c*&"#*.+8&"$%*3&''(+5*6.*3&-(* 9/,,* /)(*.9*
'1()(4*'1(*9&(%&,*3&''(+*3/)'*;(*

! &::,$(#* &'* &* #(:'1*71(+(* '1(* ).$,* )'&2)*3.$)'4* ;(%&/)(* '1(* c* .",2* ;(%.3()* &>&$,&;,(* '.* '1(*
:,&"')*&'*'1(*+&'(*'1&'*$'*#$)).,>()*$"*'1(*).$,*,$H/$#5*

! k$-(7$)(4*'1(*7&'(+S1.,#$"8*&"#*;/99(+$"8*%&:&%$'2*.9*'1(*.+8&"$%*3&''(+*&+(*9/,,2*/'$,$R(#*.",2*$"*
3.$)'*%."#$'$.")5*

61/)4* '1(* 9&(%&,* 9(+'$,$R(+*:+.#/%'4* $++():(%'$>(*.9* $')* 9.+3*)1./,#*;(*&::,$(#*&'*)/%1*&*#(:'1*&"#* $"*
)/%1*&*7&2*'1&'*$'*$)*7(,,*%.>(+(#*;2*'1(*/::(+*,&2(+*.9*'1(*).$,5*L.7(>(+4*'1(*+..'$"8*#(:'1*.9*:,&"')*$)*
,$3$'(#4*&"#*$9*9&(%()*&+(*&::,$(#*&'*#(:'1)*(A%((#$"8*'1(*+..'$"8*#(:'14*'1(*:,&"'*"/'+$("')*7$,,*".'*;(*
&>&$,&;,(*'.*'1(*:,&"')5*

61(*&::,$%&'$."*'(%1"$H/(*#$99(+)*#(:("#$"8*."*'1(*#()$+(#*&::,$%&'$."*+&'(5*!9*'1(*#()$+(#*&::,$%&'$."*
rate is high4*$5(5*,&+8(*&3./"')*&+(*&>&$,&;,(*$"*+(,&'$."*'.*'1(*&+(&*'.*;( 9(+'$,$R(#4*'1(*9&(%()*%&"*;(*
#/8*$"'.*'1(*).$,*$"*&*,&2(+*71$%1*$)*%.>(+(#*;2*)/+9&%(*).$,*".'*3$A(#*7$'1*&"2*9&(%&,*:+.#/%'4*9.+3$"8*
&* ;(#5*M$88$"8* $)* /)(#* $"* '1(* )3&,,* )%&,(4*71$,(* $"* '1(* ,&+8(+* )%&,(* :,./81$"8* $)* :+(9(++(#4* )$"%(* $'*
%.>(+)*'1(*:+.#/%'*7(,,*7$'1*/"3$A(#*).$,5*

!9* '1(*#()$+(#*&::,$%&'$."*rate is low4* '1(*9&(%&,*:+.#/%'* $)*:+(9(+&;,2*&::,$(#* $"* 9/++.7)*%.>(+(#*;2
/"3$A(#*).$,5*<'*,.7(+*&::,$%&'$."*+&'()4*'1(*9&(%&,*:+.#/%'*%&" ;(*&::,$(#*$"*1.,()*%,.)(*'.*71(+(*'1(*
:,&"')*7$,,*;(*8+.7$"85*

The faecal product should always be well covered and placed in such a way that is within 
reach of the roots but not their only growing medium.” ?Z@



Practical Recommendations for Faeces: Application Technique

Sabtenga, Burkina Faso. Mango tree fertilized with 
faeces at planting and doses of urine regularly during 
the growth season.

C61(*ammonia (NH3) content .9*#$8()'$."*+()$#/()*&"#*/+(&S'+(&'(#*),/++2*$)*1$815*61()(*:+.#/%')*
)1./,#* ;(* )'.+(#4* 1&"#,(#* &"#* &::,$(#* $"* )/%1* &*7&2* '1&'*&33."$& ,.))()* &+(*3$"$3$R(#5* 61$)*
("'&$,)*)'.+&8(* $"*%.>(+(#*%."'&$"(+)*&"#* +&:$#* $"%.+:.+&'$."* $"'.* '1(*).$,5*<)1* $)*&* %."%("'+&'(#*
9(+'$,$R(+*&"#*)1./,#*;(*%&+(9/,,2*#$)'+$;/'(#*'.*/'$,$R(*$')*"/'+$("'*%."'("'* $"*'1(*3.)'*(99(%'$>(*7&25*
B:+(&#$"8*&)1*(>(",2*3&2*;(*#$99$%/,'5*!'*$)*)$3:,$9$(#*$9*3$A(# 7$'1*&*;/,-$"8*&8("'*)/%1*&)*)&"#*.+*
#+2*).$,5C ?Z@

C61(*/)(*.9*9&(%()*$"*'1(*:+.#/%'$."*.9*'+(()*$)*&"*(A&3:,(*
.9* 1.7* &::,$%&'$."* $"* &* 1.,(* %&"* ;(* /)(#* 9.+* :(+(""$&,*
%+.:)5* 01("* :,&"'$"8* &* '+((4* #+$(#4* %.3:.)'(#* .+*
$"%$"(+&'(#*9&(%()*3&2*;(*/)(#*'.*$"%+(&)(*).$,*9(+'$,$'25*<*
)/$'&;,(*7&2*'.*):+(&#*'1(*9&(%()*$)*'.*3$A* $"*&*)1.>(,*.9*
#+$(#*.+*%.3:.)'(#*9&(%()*7$'1*'1(*).$,* $"*'1(*:$'*'1&'*1&)*
;(("*#/8*9.+*'1(*:,&"'$"8*.9*'1(*'+((5*61$)*7$,,*)'$3/,&'(*$')*
(&+,2*8+.7'15D ?Z@

c1.'.T*<5*N$%1(+'*B'$"'R$"84*bON=<5



Practical Recommendations for Faeces: Application Rate

C61(* +&'()*&'*71$%1*3.)'* 9&(%&,*:+.#/%')*%&"*;(*&::,$(#*):&"*&* ,&+8(* $"'(+>&,5*61(* '7.*3.)'*;("(9$%$&,*
(99(%')* '.* ;(* 8&$"(#* 9+.3*3.)'* 9&(%&,* :+.#/%')* &+(* '1($+* )/::,2* .9* c* &"#* .9* .+8&"$%*3&''(+5* 61(*3&$"*
;("(9$')*9+.3*'1()(*(99(%')*&+(*8&$"(#*&'*>(+2*#$99(+("'*&::,$%&'$."*+&'()5*M(:("#$"8*."*'1(*&3./"'*.9*c*
(A%+('(#*?$5(54*/,'$3&'(,24*."*'1(*#$('@4*&"#*$9*c*$)*&::,$(#*&' '1(*+(3.>&,*+&'(*.9*'1(*%+.:4* '1("*'1(*9&(%&,*
3&''(+*9+.3*."(*:(+)."*$)*("./81*'.*9(+'$,$R(*).3(*]^^Si^^*3] .9*71(&'*&'*&*2$(,#*,(>(,*.9*i^^^*-8W1&*:(+*
:(+)."5*

L.7(>(+4*$"*3&"2*:,&%()4*'1(*).$,*$)*).*#(>.$#*.9*c*'1&'*'1(*+(%.33("#(#*&::,$%&'$."*+&'(*$)*ZSd^*'$3()*
'1(* +(3.>&,* +&'(4* &"#* $"* '1$)* %&)(* '1(* 9&(%&,*3&''(+* 9+.3* ."(* :(+)."* $"* &* 2(&+* %."'&$")* ("./81* c* '.*
9(+'$,$R(*]^Sa^3]5*

Direct Ground 
Injection system, 
practiced in Norway B./+%(T*c5*Y("))("

01("* $'* %.3()* '.* '1(* .+8&"$%* 3&''(+*
%."'("'*$"*'1(*9&(%&,*:+.#/%'4*1$81(+*+&'()*
.9* &::,$%&'$."* &+(* "((#(#* '.* &%1$(>(*
(99(%')*."*'1(*).$,*)2)'(3*'1&'*7$,,* $"*'/+"*
8$>(* 1$81(+* 2$(,#)5* 61(* &::,$%&'$."* +&'(*
'1("* #(:("#)* ."* '1(* &3./"'* .9* .+8&"$%*
3&''(+*#()$+(#* $"* '1(*).$,4*&"#* '1/)*.9* $')*
.+$8$"&,*)'&'(5D ?Z@

Q.+* 9/+'1(+* $"9.+3&'$."4* +(9(+* '.* '1(* O%.)&"+()*
X/$#(,$"()* ."* '1(* P)(* .9* P+$"(* &"#* Q&(%()* $"*
U+.:*c+.#/%'$."5



Practical Recommendations for Faeces: Application Rate

CL.7(>(+4*1$81*&"#*)'&;,(*.+8&"$%*3&''(+*%."'("'*.9*'1(*).$,*$)*.",2*&%%.3:,$)1(#*.>(+*,."8(+*:(+$.#)*
.9*'$3(5*61(*.+8&"$%*3&''(+*$"*'1(*&::,$(#*3&'(+$&,4*(585*#+$(#*9&(%()*.+*%.3:.)'4* $)*".'*&)*)'&;,(*&)*
'1(* 1/3/)* .9* '1(* ).$,* &"#* 7$,,* #(8+&#(* $"* '1(* ).$,5* 61(* &#>&"'&8(* .9* '1$)* $)* '1&'* '1(* 3.+(* '1&'* $'*
#(8+&#()4*'1(*3.+(*:,&"'*"/'+$("')*&+(*3$"(+&,$)(#*&"#*;(%.3(*:,&"'S&>&$,&;,(5*61(*#+&7;&%-*$)*'1&'*
'1$)* #(8+&#&'$."* 3(&")* '1&'* '1(* %."'("'* .9* .+8&"$%* 3&''(+* #(%+(&)()* &"#* '1(+(9.+(* %."'$"/(#*
&::,$%&'$.")* .9* .+8&"$%* 3&''(+* &+(* "((#(#* $"* .+#(+* '.* :(+3&"("',2* +&$)(* '1(* ).$,* .+8&"$%* 3&''(+*
%."'("'5

<##$"8* 1$81,2* #(8+&#&;,(* .+8&"$%* 3&''(+4* (585* #+$(#* 9&(%()4* 3(&")* '1&'* &* ,&+8(* :+.:.+'$."* .9* '1(*
"/'+$("')* ;(%.3(* :,&"'S&>&$,&;,(* ;/'* '1&'* '1(* .+8&"$%* 3&''(+* #(8+&#()* H/$%-,25* <##$"8* & 3.+(*
)'&;$,$R(#*:+.#/%'*+$%1*$"*1/3/)4*(585*%.3:.)'4*3(&")*'1&'*,())*=*;(%.3()*:,&"'S&>&$,&;,(*;/'*."*'1(*
.'1(+*1&"#*'1(*$"%+(&)(*$"*).$,*.+8&"$%*3&''(+*$)*3.+(*#/+&;,(5*C ?Z@

Q.+* 9/+'1(+* $"9.+3&'$."4* +(9(+* '.*'1(*O%.)&"+()*X/$#(,$"()*."* '1(*P)(*.9*P+$"(*&"#*Q&(%()* $"*U+.:*
c+.#/%'$."*?%,$%-*#$+(%',2*."*'1(*'1/3;"&$,@5*

N$)-)*.9*1$81*&::,$%&'$."

file://localhost/Users/xal/Dorothee%20Spuhler/00%20WORK/SSWM/Praktis/Beat/Technische%20Factsheet%20(Beat)/Library/Ecosan%20curriculum/Module_4/Files_M4/ESR2_ReuseCropProduction.pdf
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Practical Recommendations: Safe Reuse of Faeces

C61(*&8+$%/,'/+&,*/)(*:+&%'$)()* ?&"#* +(%.33("#&'$.")@*7$,,* ;(* #(:("#("'* ."* '1(*
:+(%(#$"8* '+(&'3("'5* O>("* $9* &* '+(&'3("'* $)* &$3(#* &'* (,$3$"&'$." .9* '1(* +$)-* .9*
:&'1.8("*'+&")3$))$."*&"#*$')*:.'("'$&,*1&)*;(("*:+.>("*$"*,&;.+&'.+2*&"#W.+*9$(,#*
(A:(+$3("')4*:+.%())*)'(:)*3&2*3&,9/"%'$."4*+()/,'$"8*$"*&*9(+'$,$)(+*:+.#/%'*'1&'*$)*
".'*%.3:,('(,2*128$("$%&,,2*)&9(5*61(+(9.+(*&##$'$."&,*3(&)/+()*)1./,#*;(*'&-("*$"*
.+#(+*'.*9/+'1(+*3$"$3$)(*'1(*+$)-*9.+*#$)(&)(*'+&")3$))$."5*61/)T*

! OH/$:3("'*/)(#*9.+*(585*'+&"):.+'&'$."*.9*/"S)&"$'$)(#*9&(%()*)1./,#*".'*;(*
/)(#*9.+*'1(*'+(&'(#*?)&"$'$)(#@*:+.#/%'5

! 01("* &::,2$"8* 9&(%()* '.* ).$,* :+(%&/'$.")* +(,&'(#* '.* '1(* 1&"#,$"8 .9*
:.'("'$&,,2* $"9(%'$./)* 3&'(+$&,* )1./,#* ;(* '&-("5* 61()(* :+(%&/'$.")* )1./,#*
$"%,/#(*:(+)."&,*:+.'(%'$."*&"#*128$("(5*L&"#*7&)1$"8*)1./,#*"&'/+&,,2*;(*
#."(5*

! 6+(&'(#*9&(%()*)1./,#*;(*7.+-(#*$"'.*'1(*).$,*&)*).."*&)*:.))$;,(*&"#*".'*
;(*,(9'*."*'1(*).$,*)/+9&%(5

! !3:+.:(+,2*)&"$'$)(#*9&(%()*)1./,#*".'*;(*/)(#*9.+*>(8('&;,()4*9+/$')*.+*+..'*
%+.:)*'1&'*7$,,*;(*%.")/3(#*+&74*(A%,/#$"8*9+/$'*'+(()5

!"%$"(+&'(#*9&(%()*7$,,*;(*128$("$%&,,2*)&9(*[ ;/'*).3(*"/'+$("')*&+(*,.)'*?)((*JaS
Z@5* 61(* )/;)(H/("'* 1&"#,$"8* .9* '1(* +()/,'$"8* &)1* $)* ./')$#(* .9* '1(* )%.:(* .9* '1$)*
)/33&+2*+(%.33("#&'$."5D ?]@

Y5*L((;

Case 
Study



Adaptation to Local Conditions

Note: 61()(*8/$#(,$"()*)1./,#*;(*&#&:'(#* '.* ,.%&,*%."#$'$.")5*<8+$%/,'/+&,*)2)'(3)*>&+24*&)*#.*
'1(*:+&%'$%()*.9*1/3&")*9+.3*:,&%(*'.*:,&%(5*<)*&*)'&+'$"8*:.$"'4*"&'$."&,*#&'&*."*"/'+$("'*
%."'("'*.9*/+$"(*&"#*9&(%()*&)*7(,,*&)*&3./"')*(A%+('(#*#/+$"8*& 2(&+*%&"*;(*#(>(,.:(#*
;&)(#* /:."* %&,%/,&'$.")* &%%.+#$"8* '.* '1(* 3('1.#* #()%+$;(#* $"* '1( CU."'("')* .9*
3&%+."/'+$("')* $"*(A%+('&D )(%'$."* $"* '1(* qX/$#(,$"()*."* '1(*P)(*.9*P+$"(*&"#*Q&(%()* $"*
U+.:*c+.#/%'$."r4*)/::,(3("'(#*7$'1*+(,(>&"'*3(&)/+(3("')5*61(*/+$"(*&"#*9&(%()*)1./,#*
'1("*;(*/)(#*&%%.+#$"8*'.*,.%&,*9(+'$,$R$"8*8/$#(,$"()*&"#*+(%.33("#&'$.")5*



++ Further Reading: Ecosanres Guidelines

Further 
reading

61(*Guidelines on the Use of Urine and Faeces in Crop Production 

8$>(* &* 3.+(* #('&$,(#* $")$81'* $"'.* 71&'* 1&)* ;(("* #(&,'* 7$'1* $"* '1$)*
3.#/,(4* $"%,/#$"8*3.+(* (A&%'* 8/$#(,$"()4* $5(5* %."%(+"$"8* 1.7*3/%1*
9(+'$,$R(+*1&)*'.*;(*&::,$(#4*71("*&"#*1.7*$'*$)*'.*;(*&::,$(#*('%5*

Click directly on the thumbnail '.*&%%())*'1()(*8/$#(,$"()

Y/)'*&)* $3:.+'&"'*&)* '1(*8/$#(,$"()*&;.>(*&+(* '1(*Guidelines for the 
Safe Use of Urine and Faeces in Ecological Sanitation Systems4*
71$%1*#(&,*3.+(* 9."#,2*7$'1* '1(*128$("$%* &):(%')* .9* +(/)(5*G()$#()*
$"%,/#$"8* &* #('&$,(#* #()%+$:'$."* .9* :&'1.8(")* :+()("'* $"* /+$"(* &"#*
9&(%()4*$"#$>$#/&,*'+(&'3("'*3('1.#)*'.*)&"$'$R(*(A%+('&*&+(*#()%+$;(#*
$"*#(:'15*61(2*$"%,/#(*)'.+&8(4*1(&'*'+(&'3("'*?%.3:.)'$"8@4*&,-&,$"(*
'+(&'3("'4* $"%$"(+&'$."4*&)*7(,,*&)*:+&%'$%&,* +(%.33("#&'$.")*." '1(*
+(/)(5*

Click directly on the thumbnail '.*&%%())*'1()(*8/$#(,$"()

Further 
reading
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++ Further Reading: Urine Diversion

61(* 9.,,.7$"8* :/;,$%&'$."* ."* '1(* +(/)(* .9* /+$"(* $"* <8+$%/,'/+(T*Urine 
Separation – closing the nutrient cycle $)*&,).*.9* $"'(+()'5*61$)* +(:.+'*
:+()("')*'1(*:+()("'*)'&'(*.9*-".7,(#8(*&;./'*/+$"(S)(:&+&'$"8*'.$,(')*
&"#*)2)'(3)* 9.+* '1(* +(%$+%/,&'$."*.9* /+$"(*&)*&"*&8+$%/,'/+&,* 9(+'$,$R(+5*
61(*+(:.+'*#()%+$;()*712*/+$"(*)(:&+&'$."*$)*&"*$"'(+()'$"8*'(%1".,.82*
&"#* 1.7* &* )2)'(3* %&"* ;(* %.")'+/%'(#* 9.+* +(%$+%/,&'$"8* /+$"(* 9+.3
+()$#("'$&,* #$)'+$%')* '.* 9&+3,&"#5* !'* &,).* %."'&$")* %."%+('(*
+(%.33("#&'$.")* &;./'* :,&""$"8* &"#* 3&"&8(3("'* .9* '1(* >&+$./)*
%.3:."("')* .9* '1(* )2)'(35* 61(* +(:.+'* &,).* #()%+$;()* '1(* +()(&+%1
'1&'*1&)*;(("*%&++$(#*./'*$"* '1$)*&+(&5* !'*%."%,/#()*;2*8$>$"8*%."%$)(*
&")7(+)*'.*9+(H/("',2*&)-(#*H/()'$."*&;./'*/+$"(*)(:&+&'$."5*

Click directly on the thumbnail '.*&%%())*'1$)*+(:.+'5

Further 
reading

Further 
reading

Click on the thumbnail to the right '.* &%%())* ."(* .9* '1(* "(7()'*
:/;,$%&'$."* ."* /+$"(* #$>(+)$."*&"#* +(/)(5* CP+$"(* M$>(+)$."T* `"(* B'(:*
6.7&+#)* B/)'&$"&;,(* B&"$'&'$."5D !'* )'&'()* '1&'* CP+$"(* #$>(+)$."* $)* &*
)2)'(3* ).,/'$."* .9* 8+(&'* :.'("'$&,5* U,.)$"8* '1(* ,..:* '1+./81* "/'+$("'*
+(%2%,$"8* $)*&*-(2*)/)'&$"&;$,$'2*%1&,,("8(*&"#* '1$)* '(%1"$H/(*3&-()* $'*
:.))$;,(* 7$'1./'* (A:(")$>(* '+(&'3("'* :+.%())()5* X$>("* '1(* :+.:(+
&''("'$."*'.*+(3&$"$"8*H/()'$.")4*)/%1*&)*+()$#/&,*:1&+3&%(/'$%&,)*&"#*
1.+3."()4*/+$"(*#$>(+)$."*1&)*&*,&+8(*:.'("'$&,*9.+*)/)'&$"&;$,$'25D
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Aquaculture

<".'1(+* :.))$;,(*7&2* 1.7* (%.,.8$%&,* )&"$'&'$."* )2)'(3)* %&"* ;(* $"'(8+&'(#*
$"'.*C&8+$%/,'/+&,*:+&%'$%()D $)*'1+./81*&H/&%/,'/+(5*

C<H/&%/,'/+(*$)*;&)$%&,,2*&"*&::+.A$3&'(*(H/$>&,("'*$"*9$)1$"8*'. &8+$%/,'/+(*[
'1&'*$)4*'1(*+(&+$"8*.9*9$)14*&"#*).3(*&H/&'$%*:,&"')*'.*)/::,(3("'*'1(*"&'/+&,*
)/::,25*Q$)1*&+(*+(&+(#*/"#(+*%."'+.,,(#*%."#$'$.")*&,,*.>(+*'1( 7.+,#5D ?dg@

L/3&"*(A%+('&* &"#*7&)'(7&'(+* %&"*;(* /)(#* &)* &* +()./+%(* $"* &H/&%/,'/+(*
h/)'* &)* 7(,,* &)* $"* &8+$%/,'/+(5* c/'* )1.+',24* 7&)'(7&'(+* 71$%1* $) +$%1* $"*
"/'+$("')4* %&"* ;(* /)(#* &)* '1(* 3(#$/3* '.* +&$)(* &H/&'$%* :,&"')4* &9'(+* $'* 1&)*
;(("* :+(S'+(&'(#* &#(H/&'(,25* Q$)1* 71.* &+(* ,$>$"8* $"* %.")/3(* '1(* &H/&'$%*
:,&"')4*&"#*%&"*;(*%.")/3(#*'1(3)(,>()*;2*1/3&"*;($"8)*[ '1/)4*'1(*,..:*
;('7(("*)&"$'&'$."*&"#*&8+$%/,'/+(* $"* '1(* ,&+8(+*)(")(4* $)*%,.)(#*&8&$"4*&"#*
9..#*)(%/+$'2*%&"*;(*$"%+(&)(#5

<H/&%/,'/+(*7$,,*".'*;(*#(&,'*7$'1*$"*#(:'1*1(+(4*)$"%(*$'*$)*'..*%.3:,$%&'(#*'.*
;(*(A:,&$"(#*$"*)1.+'5*L.7(>(+4*2./*%&"*9$"#*&*9/+'1(+*+(&#$"8*&+'$%,(*;(,.75

GG*Y&"&

c.))$;$,$'$()*&"#* ,$3$')*.9*7&)'(7&'(+S9(#*&H/&%/,'/+(*
;2*M+5*N&"-&*Y/"8(SG(+;(+.>$%

Click directly on the thumbnail '.* &%%())* '1$)* ES
:&8(*&+'$%,(5

file://localhost/Users/xal/Dorothee%20Spuhler/00%20WORK/SSWM/Praktis/Beat/Technische%20Factsheet%20(Beat)/Library/Ecosan%20curriculum/Module_4/Files_M4/WastewaterFedAquaculture.pdf
file://localhost/Users/xal/Dorothee%20Spuhler/00%20WORK/SSWM/Praktis/Beat/Technische%20Factsheet%20(Beat)/Library/Ecosan%20curriculum/Module_4/Files_M4/WastewaterFedAquaculture.pdf


Concluding Recommendations: Urine

URINE – TREATMENT AND USE

I P+$"(*$">.,>()*,.7*+$)-*9.+*'+&")3$))$."*.9*#$)(&)(5

I M$,/'$."*.9*'1(*/+$"(*)1./,#*;(*&>.$#(#5

I Q&(%&,*%."'&3$"&'$."*.9*/+$"(*$)*:.))$;,(*&"#*'1(+(9.+(*/+$"(*3&2*%."'&$"*("'(+$%*:&'1.8(")5*61(*
'(%1"$%&,*%.")'+/%'$.")*)1./,#*;(*#."(*$"*7&2)*'.*3$"$3$R(*9&(%&,*%+.))S%."'&3$"&'$."5

I <'*1./)(1.,#*,(>(,*'1(*/+$"(*%&"*;(*/)(#*#$+(%',25

I P+$"(* )1./,#4* $"* ,&+8(S)%&,(* )2)'(3)4* ;(* )'.+(#* 9.+* ."(*3."'1*&'* ]^nU*;(9.+(*/)(5* !"* &##$'$."*&*
7$'11.,#$"8*:(+$.#*.9*."(*3."'1*;('7(("*9(+'$,$R&'$."*&"#*1&+>()'*)1./,#*;(*&::,$(#*?'&;,(*;(,.7@5

Treatment Criteria Comment

1) Storage 6(3:(+&'/+(*o]^nU*#/+$"8*d*3."'1* 6$3(* )1./,#* ;(* (A'("#(#* &'* ,.7(+*
'(3:(+&'/+()4*:L*)1./,#*;(*og5Z*

2) Additional 
Withholding1

6$3(*o*d*3."'1* J$"$3/3*+(H/$+(3("'5*k."8(+*'$3(*"((#(#*
$9* '(3:(+&'/+(* +(H/$+(3("'* %&"* ".'* ;(*
(")/+(#*?see slide 25@

d 0$'11.,#$"8*:(+$.#*$)*'1(*:(+$.#*'1&'*:&))()*;('7(("*9(+'$,$)&'$."*&"#*1&+>()'5

I Q.+*>(8('&;,()4*9+/$')*&"#*+..'*%+.:)*%.")/3(#*+&74*&*."(S3."'1*7$'11.,#$"8*:(+$.#*)1./,#*&,7&2)*
;(*&::,$(#5

I !"*&+(&)*71(+(*Schistosoma haematobium $)*("#(3$%4*/+$"(*)1./,#*".'*;(*/)(#*"(&+*9+()17&'(+*
)./+%()5

I P+$"(*)1./,#*;(*&::,$(#*%,.)(*'.*8+./"#*&"#*:+(9(+&;,2*3$A(#*7$'1*.+*7&'(+(#*$"'.*'1(*).$,5

B./+%(T*?]@



Concluding Recommendations: Faeces

FAECES – TREATMENT AND USE

I Q&(%()*3/)'*;(*'+(&'(#*;(9.+(*$'*$)*/)(#*&)*9(+'$,$R(+5

I 6+(&'3("'* 3('1.#)* "((#* 9/+'1(+* (>&,/&'$."* ?+(%.33("#&'$.")* )1./,#* ;(* %.")$#(+(#* '.* ;(*
:+(,$3$"&+2@5

I c+$3&+2*'+(&'3("'*?$"*'1(*'.$,('@*$"%,/#()*)'.+&8(*&"#*&,-&,$"(*'+(&'3("'*;2*&##$'$."*.9*&)1*.+*,$3(5*

I dS]*%/:)* ?]^^SZ^^*3,\*("./81* '.*%.>(+* '1(* 9+()1* 9&(%()@*.9*&,-&,$"(*3&'(+$&,* )1./,#*;(*&##(#*&9'(+*
(&%1*#(9(%&'$."5

I !"*)3&,,S)%&,(*)2)'(3)*?1./)(1.,#*,(>(,@4*'1(*9&(%()*%&"*;(*/)(#*&9'(+*:+$3&+2*'+(&'3("'*$9*'1(*%+$'(+$&*
$"*'1(*'&;,(*;(,.7*&+(*9/,9$,,(#5

I 61(* '+(&'3("')* $"* '1(* '&;,(* ;(,.74* &,."8* 7$'1* $"%$"(+&'$."4* %&"* ;(* /)(#* &)* )(%."#&+2* '+(&'3("'*
?3&'(+$&,*+(3.>(#*9+.3*'.$,('*&"#*'+(&'(#@*&'*1./)(1.,#*,(>(,5*?]@

B./+%(T*?]^@

Treatment Criteria Comment

Storage; Ambient 
temperature 

2-20°C 

d5Z*[ ]*2(&+)* 0$,,*(,$3$"&'(*;&%'(+$&,*:&'1.8(")\*+(S8+.7'1*.9*E. coli &"#*Salmonella
3&2* ;(* %.")$#(+(#* $9* +(7(''(#\* 7$,,* +(#/%(* >$+/)()* &"#* :&+&)$'$%
:+.'.R.&* ;(,.7* +$)-* ,(>(,)5* B.3(* ).$,S;.+"(* .>&* 3&2* :(+)$)'* $"* ,.7*
"/3;(+)*

Storage (only treatment)

Ambient temperature 

>20-35°C 

o*d*2(&+ B/;)'&"'$&,* '.* '.'&,* $"&%'$>&'$."* .9* >$+/)()4* ;&%'(+$&* &"#* :+.'.R.&\*
$"&%'$>&'$."*.9*B%1$)'.).3(*(88)*?sd*3."'1@\*$"&%'$>&'$."*.9*"(3&'.#(*
?+./"#7.+3@* (88)4* (585* 1..-7.+3* &"#* 71$:7.+3\* )/+>$>&,* %(+'&$"*
:(+%("'&8(* ?d^Si^p@*.9* <)%&+$)* (88)* ?!a*3."'1)@4* 71$,(* &*3.+(* .+*
,())*%.3:,('(*$"&%'$>&'$."*.9*<)%&+$)*(88)*7$,,*.%%/+*7$'1$"*&*2(&+*?]d@5

Alkaline treatment 

(= pH >9)

:L* oE* #/+$"8* o* _*
3."'1)*

!9* '(3:(+&'/+(* oiZnU* &"#* 3.$)'/+(* s]Zp4* ,.7(+* :L* &"#W.+* 7(''(+*
3&'(+$&,*7$,,*:+.,."8*'1(*'$3(*9.+*&;).,/'(*(,$3$"&'$."5*



Concluding Recommendations: Faeces

I CB(%."#&+2* '+(&'3("')* 9.+* ,&+8(+* )2)'(3)* ?3/"$%$:&,* ,(>(,@* $"%,/#(* &,-&,$"(* '+(&'3("')4*
%.3:.)'$"8*&"#*$"%$"(+&'$."5

I <,-&,$"(*'+(&'3("'*%&"*;(*#."(*;2*?9/+'1(+@*&##$'$."*.9*&)14*,$3(*.+*/+(&5

I 61(*:L*&9'(+*&,-&,$"(*'+(&'3("'*)1./,#*;(*&'*,(&)'*E*&"#*'1(*3&'(+$&,*)1./,#*;(*)'.+(#*&'*'1$)*:L*
9.+*&'* ,(&)'*)$A*3."'1)*'.*."(*2(&+5*?6.'&,*(,$3$"&'$."*3&2*".'*.%%/+4*;/'*&*)/;)'&"'$&,* +(#/%'$."*
7$,,*;(*&%1$(>(#@5

I U.3:.)'$"8*$)*3&$",2*+(%.33("#(#*&)*&*)(%."#&+2*'+(&'3("'*&'*,&+8(*)%&,(4*)$"%(*$'*$)*&*#$99$%/,'*
:+.%())*'.*+/"5*6(3:(+&'/+()*oZ^nU*)1./,#*;(*.;'&$"(#*#/+$"8*&'*,(&)'*."(*7((-*$"*&,,*3&'(+$&,5

B'.+&8(*&'*&3;$("'*%."#$'$.")*$)*,())*)&9(4*;/'*&%%(:'&;,(*$9*'1(*%."#$'$.")*&;.>(*&::,25*B1.+'(+*)'.+&8(*
'$3()*%&"*;(*&::,$(#*9.+*&,,*)2)'(3)*$"*>(+2*#+2*%,$3&'()*71(+(*&*3.$)'/+(*,(>(,*s]^p*$)*&%1$(>(#5*B/"S
#+2$"8*.+*(A:.)/+(*'.*'(3:(+&'/+()*&;.>(*aZnU*7$,,*)/;)'&"'$&,,2*+(#/%(*'1(*'$3(5*N(S7(''$"8*3&2*+()/,'*
$"*8+.7'1*.9*Salmonella &"#*E. coli5D ?]@

Treatment Criteria Comment

Alkaline treatment :L*oE*#/+$"8*o_*3."'1)* L2:.'1()$)T* !9* '(3:(+&'/+(* oiZnU* .+* 3.$)'/+(*
s]Zp5*k.7(+*:L*&"#W.+*7(''(+*3&'(+$&,*7$,,*:+.,."8*
'1(*'$3(*9.+*&;).,/'(*(,$3$"&'$."5*

Composting 6(3:(+&'/+(*oZ^nU*9.+*od*7((-* J$"$3/3* +(H/$+(3("'5* k."8(+* '$3(* "((#(#* $9*
'(3:(+&'/+(*+(H/$+(3("'*%&"*".'*;(*(")/+(#*

Incineration Q/,,2*$"%$"(+&'(#*?sd^p*%&+;."*$"*&)1@*

Storage &)*$"*'1(*'&;,(*&;.>(*?:+(%(#$"8*:&8(@ 6$3(*3.#$9$%&'$."*"((#(#*;&)(#*."*,.%&,*%."#$'$.")5

k&+8(* )2)'(3)* "((#)* &* 1$81(+* ,(>(,* .9* :+.'(%'$."5*
61&"*&'*1./)(1.,#*,(>(,5*<##$'$."&,*)'.+&8(*&##)*'.*
)&9('2

B./+%(T*?]@



++ Main Links to ecosan

Links

Links

Links ecosan services foundation: Ecosan Services Foundation is a Non-Profit 

Organisation Ecosan Services Foundation that runs face-to-face and e-learning 

training courses on ecological sanitation in cooperation with seecon international 

gmbh and other partners.  with the objective to provide full ecological sanitation 

project packages including consulting, project planning, implementation, operation 

& maintenance and project financing. 

http://www.ecosanservices.org/

seecon international gmbh: seecon international gmbh is a Switzerland based 

environmental consulting agency working in the fields of closed loop recycling 

management, innovation research, development cooperation and consulting. For 

more than a decade, its main focus has been the promotion and spreading of 

sustainable sanitation approaches. 

www.seecon.ch

Asia Pro Eco II Ecosan Capacity Programme: ECOSAN-CAPACITY is a 

project funded by the European Commission as part of the component B 

"Capacity Building" of the AsiaProEco Programme. The main objective of this 

venture is to build capacity for future implementation of ecological sanitation 

projects in India, thus increasing the number of ecosan experts capable of 

planning, designing and realising sustainable sanitation projects in the region. The 

project, which started on the 1st of January of 2007 is carried out by six civil 

society, research and education organisations from each corner of the Indian 

nation, as well as two European institutions.

http://www.ecosan-capacity.org/

http://www.seecon.ch/
http://www.ecosan-capacity.org/
http://www.ecosanservices.org/


++ Main Links to ecosan

Links
ecosan Norway: k$"-*'.*'1(*=.+7(8$&"*P"$>(+)$'2*.9*k$9(*B%$("%()5*`"*'1$)*)$'(4*
2./* %&"* 9.+* $")'&"%(* #.7",.&#* c.7(+c.$"'S:+()("'&'$.")* 9+.3* '1(* C<::+.:+$&'(*
B&"$'&'$."*9.+*'1(*M(>(,.:$"8*0.+,#D U./+)(4*71$%1*7&)*1(,#*(&%1*2(&+*$"*</8/)'5*
<)*7(,,4* '1(+(* $)*&"*(A'(")$>(* ,$)'*7$'1* ,$'(+&+2* +(9(+("%()*%."%(+"$"8*(%.)&"4*.9*
71$%1*).3(*&+(*&>&$,&;,(*.",$"(5*

U,$%-*."*'1(*9.,,.7$"8*,$"-*'.*&%%())*'1$)*7(;)$'(T*
1'':TWW7775",15".W+()(&+%1W(%.)&"W .+*1'':TWW7775(%.)&"5".

Links
EcoSanRes ?O%.,.8$%&,*B&"$'&'$."*N()(&+%1@*$)*&"*$"'(+"&'$."&,*(">$+."3("'*&"#*
#(>(,.:3("'* :+.8+&33(* ."* (%.,.8$%&,* )&"$'&'$."5* 61(* 7(;)$'(* %."'&$")* &* >&)'*
&3./"'* .9* cMQS9$,()* &"#* .'1(+* #.%/3("')* ."* (%.)&"4* 71$%1* %&"* &,,* ;(*
#.7",.&#(#5*<)*7(,,4*'1(+(*$)*&"*(%.)&"S+(,(>&"'*,$"-S,$)'5

U,$%-*."*'1(*9.,,.7$"8*,$"-*'.*&%%())*'1$)*7(;)$'(T*7775(%.)&"+()5.+8

Links GTZ ecosan website: 61(* ):(%$&,* 7(;)$'(* .9* '1(* X6m* %."%(+"$"8* (%.,.8$%&,*
)&"$'&'$."*$)*&*3$"(*.9*$"9.+3&'$."*[ %."9(+("%(*:+.%((#$"8)4*'1(*,&'()'*+()(&+%1*
+(:.+')4*,$"-)4*8+&:1)4*&"#*9&%'*)1(('*(A:,&$"*&,3.)'*&,,*'.:$%) +(,&'(#*'.*(%.)&"5*

U,$%-*."*'1(*9.,,.7$"8*,$"-*'.*&%%())*'1$)*7(;)$'(T*

1'':TWW77758'R5#(W("W'1(3("W/37(,'S$"9+&)'+/-'/+W7&))(+WgZ]a51'3 .+*>$)$'*
77758'R5#(W(%.)&"

Links
IRC !"'(+"&'$."&,* 0&'(+* &"#* B&"$'&'$."* U("'+(T* 61$)* 7(;)$'(* %."'&$")* &"*
(".+3./)*&3./"'*.9*"(7)*&"#*$"9.+3&'$."4*:+&%'$%&,*&#>$%(*&)*7(,,*+()(&+%1*&"#*
'+&$"$"84* ."* ,.7S%.)'* 7&'(+* )/::,2* &"#* )&"$'&'$."* $"* #(>(,.:$"8* %./"'+$()4* $"*
O"8,$)14* Q+("%14* B:&"$)1* &"#* c.+'/8/()(5* J&"2* .9* '1(* :/;,$%&'$.")* %&"* ;(*
#.7",.&#(#*&)*cMQS9$,()*[ '1(*7(;)$'(*$)*/:#&'(#*>(+2*9+(H/("',25

U,$%-*."*'1(*9.,,.7$"8*,$"-*'.*&%%())*'1$)*7(;)$'(T*1'':TWW7775$+%5",W

http://www.gtz.de/ecosan
http://www.irc.nl/
http://www.nlh.no/research/ecosan/
http://www.ecosan.no/
http://www.ecosanres.org/
http://www.gtz.de/en/themen/umwelt-infrastruktur/wasser/8524.htm


++ Main Links to ecosan

Links

Links WASH: 61(* C0&'(+4* B&"$'&'$."* &"#* L28$("(* 9.+* <,,DS%&3:&$8"* ?t0<BLt@* $)* &*
%."%(+'(#* &#>.%&%2* &"#* %.33/"$%&'$.")* %&3:&$8"* '.* 3.;$,$R(* :.,$'$%&,*
&7&+("())4* )/::.+'* &"#* &%'$."* '.* ("#* '1(* )/99(+$"8* .9* '1(* d5d* ;$,,$."* :(.:,(*
7$'1./'*&%%())*'.*)&9(*7&'(+4*&"#*'1(*]5a*;$,,$."*7$'1./'*&#(H/&'(*)&"$'&'$."5*

61(* 7(;)$'(* :+.>$#()* #('&$,(#* $"9.+3&'$."* &;./'* '1(* &$3)4* .;h(%'$>()4*
3('1.#.,.82*&"#*&%'$>$'$()*;(1$"#*'1(*%&3:&$8"4*;.'1*$"'(+"&'$."&,,2*&"#*,.%&,,25*

U,$%-*."*'1(*9.,,.7$"8*,$"-*'.*&%%())*'1$)*7(;)$'(T*
1'':TWW77757))%%5.+8W#&'&7(;5%93u%.#(v]_

SANICON: B&"$'&'$."*U.""(%'$."* $)*&"* $"'(+"('S;&)(#* +()./+%(* '1&'* 8$>()* 2./*
&%%())* '.* &%%/+&'(4* +(,$&;,(* &"#* /:S'.S#&'(* $"9.+3&'$."* ."* '(%1".,.8$()4*
$")'$'/'$.")*&"#* 9$"&"%$"8*.9*)&"$'&'$."*)2)'(3)*&+./"#* '1(*7.+,#5* !")'$'/'$.")*.9*
$"'(+"&'$."&,* )'&"#$"8* %."'+$;/'(* '.* '1(* $"9.+3&'$."* ;&)(* ;2* :+.>$#$"8* &"#*
3&$"'&$"$"8*&*'.:$%*.9*'1($+*):(%$&,$R&'$."5

U,$%-*."*'1(*9.,,.7$"8*,$"-*'.*&%%())*'1$)*7(;)$'(T*7775)&"$%."5"('

The world toilet organisation WTO $)*&*"."S:+.9$'*.+8&"$R&'$."4*()'&;,$)1(#*$"*
B$"8&:.+(* $"* ]^^d5* 61(* .+8&"$R&'$."* %.33/"$%&'()* '1(* "((#* 9.+* ;(''(+* '.$,('*
)'&"#&+#)* $"* ;.'1* '1(* #(>(,.:(#* &"#* #(>(,.:$"8* (%.".3$()* .9* '1(* 7.+,#* &"#*
:+.>$#()*&*)(+>$%(*:,&'9.+3*9.+*&,,* '.$,('*&)).%$&'$.")4* +(,&'(# .+8&"$R&'$.")*&"#*
%.33$''(#* $"#$>$#/&,)* '.* 9&%$,$'&'(* &"* (A%1&"8(* .9* $#(&)4* 1(&,'1 &"#* %/,'/+&,*
$))/()5*<%'$>$'$()*$"%,/#(T

I N()(&+%1*K*#(>(,.:3("'4*U."9(+("%()

I 6+&$"$"8*&%&#(32*?$5(5*0.+,#*6.$,('*U.,,(8(@*

I O3(+8("%2*#$)&)'(+*:+.h(%')*?$5(5*')/"&3$*&99(%'(#*&+(&)@*

U,$%-*."*'1(*9.,,.7$"8*,$"-*'.*&%%())*'1$)*7(;)$'(T*
1'':TWW77757.+,#'.$,('5.+8W1:W7'.w1:51'3

Links

http://www.sanicon.net/
http://www.worldtoilet.org/hp/wto_hp.htm
http://www.wsscc.org/dataweb.cfm?code=26


++ Main Links to ecosan

Links !"'(+"&'$."&,* O%.,.8$%&,* O"8$"((+$"8* B.%$('2* IEES: 61(* !OOB* :+.>$#()* &*
%.33."* 9.+/3* 9.+* #$>(+)(* :(+).")* &"#* 8+./:)* $">.,>(#* $"* (%.,.8$%&,*
("8$"((+$"8* :+.h(%')4* $"%,/#$"8* ("8$"((+)4* ;$.,.8$)')4* (%.,.8$%&,* (%.".3$)')4*
#(>(,.:3("'*7.+-(+)4*&"#*3&"2*.'1(+)5*

61(* !OOB* $)* &* "."S:+.9$'* .+8&"$)&'$."* 71$%1* )((-)* '.T* c+.3.'(* %."'&%')*
;('7(("*)%$("'$)')*&"#*(%.S("8$"((+)*9+.3*#$99(+("'*%./"'+$()*&"#*%..+#$"&'(*
'1($+* &%'$>$'$()\ $3:+.>(* '1(* %..:(+&'$."* ;('7(("* (%.,.8$)')* &"#* ("8$"((+)\*
(A%1&"8(* $"9.+3&'$."* $"* '1(* 9$(,#* .9* (%.,.8$%&,* ("8$"((+$"8* &3."8* )%$("'$9$%*
&"#* (#/%&'$."&,* .+8&"$R&'$.")4* :+$>&'(* ("'(+:+$)()4* "."S8.>(+"3("'&,*
.+8&"$R&'$.")*&"#*8.>(+"3("'&,*;.#$()5*

U,$%-*."*'1(*9.,,.7$"8*,$"-*'.*&%%())*'1$)*7(;)$'(T*1'':TWW7775$(()5%1W

http://www.iees.ch/
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?E@ <+";h(+8S=$(,)("4*V54*L&")("4*k54*Vh{,1.,'4*Y54*B'/(+Sk&/+$#)("4*Q54*L&),$"8*<5G54*B'(")'+l34*65<54*B%1l""$"84*U54*0()'+(,,*654*
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Horticulturae5*Z_iT ]^dS]^_5*[ !"T*?Z@*Yl"))."*('*&,5*?]^^a@5

?d]@ Y.1&"))."4*J54*Yl"))."4*L54*Ll8,/"#4*U54*N$%1(+'*B'$"'R$"84*<5*K*N.#1(4*k5*]^^d5*Urine separation – closing the nutrient cycle. 
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++ Further Reading: Experiences with Urine as Fertilizer 

61(*#.%/3("'*'.*'1(*+$81'*?a*:&8()@*)1.7)*).3(*3.+(*(A:(+$("%()*.9*
9(+'$,$R$"8* 7$'1* /+$"(* &"#* 8$>()* (A&3:,()* 9+.3* J(A$%.4* B7(#("4*
X(+3&"24*O'1$.:$&4*&"#*m$3;&;7(5*?B./+%(T*Z@

Click directly on the thumbnail '.*&%%())*'1$)*#.%/3("'
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Study

Note: Q.+*3.+(*9/+'1(+*+(&#$"8*3&'(+$&,*."*'1(*&8+$%/,'/+&,*/)(*.9*1/3&"*(A%+('&4*+(9(+*&,).*'.*'1(*
9/+'1(+*+(&#$"8*:&+'*.9*3.#/,(*J*]S]*?(%.)&"*[ %,.)$"8*'1(*,..:*;('7(("*)&"$'&'$."*&"#*
&8+$%/,'/+(@5*J&"2*.9*'1(*#.%/3("')*:+()("'(#*'1(+(*&+(*&,).*.9*$"'(+()'*9.+*'1$)*3.#/,(5
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++ Risks of Applying High Rates of P or Organic Matter

C61(+(*$)*,$'',(*+$)-*.9*"(8&'$>(*(99(%')*71("*&::,2$"8*,&+8(*&3./"')*.9*c*.+*.+8&"$%*3&''(+*'.*'1(*).$,5*
L.7(>(+4*'1(*9.,,.7$"8*&):(%')*)1./,#*;(*%.")$#(+(#*&'*>(+2*1$81 &::,$%&'$."*+&'()5*

! !9* '1(+(* &+(* %&+;."S+$%1* (&)$,2* #(8+&#&;,(*3&'(+$&,)* $"* '1(* 9&(%&,* :+.#/%'4* '1(+(* $) &* risk of 
plant-available N being used up by microorganisms $"*'1(*).$,4*&"#*'1(+(9.+(*&*)1.+'S'(+3*
,&%-*.9*=*71$%1*3&2*,(&#*'.*2$(,#*#(:+())$.")5*

! !9* ,&+8(*&3./"')*.9* ,$3(*.+*&)1*&+(*/)(#*&)*&##$'$>()4* '1("* '1(+(* $)*&* )3&,,* +$)-* .9* "(8&'$>(*
(99(%')*&'*>(+2*1$81*&::,$%&'$."*+&'()4*#/(*'.*too high (>7.5-8) resulting pH $"*'1(*).$,5*B/%1*&*
1$81*:L*$)*.",2*&*+$)-*&'*(A'+(3(,2*1$81*&::,$%&'$."*+&'()*.+*$9 '1(*$"$'$&,*:L*.9*'1(*).$,*$)*&,+(&#2*
>(+2*1$815*

! Q.+*:+.#/%')*1$81*$"*&33."$/34*#$8()'$."*+()$#/(*&"#*/+(&*'+(&'3("'*),/++24*'1(+(*$)*&*+$)-*.9*
"(8&'$>(*(99(%')* $9* '1(*ammonium application is too high5*61(+(9.+(4* '1(*&::,$%&'$."*+&'(*.9*
'1()(*:+.#/%')*)1./,#*;(*;&)(#*."*-".7,(#8(*.9*'1(*&33."$/3*%."%("'+&'$."*.9*'1(*:+.#/%'*
&"#*'1(*#()$+(#*&::,$%&'$."*+&'(*9.+*=5*

01("*'1(*1$81*&::,$%&'$."*+&'()*)'&'(#*&;.>(*&+(*/)(#4*".+3&,,2 >(+2*$3:+())$>(*2$(,#*$3:+.>(3("')*
&+(*&%1$(>(#4*&)*'1(*.+8&"$%*3&''(+4*:L*&"#*;/99(+$"8*%&:&%$'2*&+(*$"%+(&)(#*&"#* ,&+8(*)'.%-)*.9*c*
&"#* V* &+(* )/::,$(#* '.* '1(* ).$,4* ("./81* '.* ,&)'* 9.+* 3&"2* 2(&+)* .+ (>("* #(%&#()5* L.7(>(+4* '1()(*
&::,$%&'$."*+&'()*&+(*".'*+()./+%(S(99$%$("'*7$'1*+():(%'*'.*/)(*.9*"/'+$("')*$"*'1(*9&(%()4*(>("*'1./81*
'1(*+()/,'*$)*&*>(+2*8..#*(99(%'*."*%+.:*:+.#/%'$."5*

61(*&::,$%&'$."*+&'()* $"*'1(*(A&3:,()*)'&'(#*&;.>(*&+(* $"* '1(*&::+.A$3&'(*+&"8(*.9*]^SdZ^* '.")*.9*
9&(%&,*:+.#/%'*:(+*1(%'&+(5*=.+3&,*&::,$%&'$."*+&'()*9.+*9&+32&+#*3&"/+(*$"*&8+$%/,'/+(*+(*$"*'1(*+&"8(*
.9*]^Sa^*'.")*:(+*1(%'&+(5D ?Z@



++ Experiences with Faeces as Fertilizer

Case 
Study

61(*#.%/3("'*'.*'1(*+$81'*:+()("')*'1+((*:&8()*.9*(A:(+$("%()*
.9*/)$"8*'+(&'(#*9&(%()*&)*9(+'$,$R(+)4*&"#*)1.7)*(A&3:,()*9+.3*
B7(#("4*G/+-$"&*Q&).4*m$3;&;7(*&"#*.'1(+*<9+$%&"*U./"'+$()5*
61(*9(+'$,$R$"8*(99(%')*.9*%.3:.)'(#4*#+$(#*?#()$%%&'$."*&"#*
)'.+&8(@*&"#*#$8()'(#*9&(%()*&+(*#$)%/))(#5*<)*7(,,4*'1(+(*$)*&*
>(+2*$3:+())$>(*'&;,(*'1&'*)1.7)*'1(*&>(+&8(*2$(,#)*$"*3$A(#*
?%.3:.)'(#*9&(%()*&"#*).$,@*).$,*>)5*2$(,#)*$"*'.:).$,*.",25

?B./+%(T*Z@

Click directly on the thumbnail '.*&%%())*'1$)*#.%/3("'5
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++ Glossary and Abbreviations

<U6B <8+$%/,'/+(4*U+&9')4*6+&#()4*B'/#$()

X6m X(+3&"*<8("%2*9.+*6(%1"$%&,*U..:(+&'$."

!NU !"'(+"&'$."&,*0&'(+*&"#*B&"$'&'$."*U("'+(

= =$'+.8("

V c.'&))$/3*?k&'T*V&,$/3@

P=!UOQ P"$'(#*=&'$."r)*U1$,#+("r)*Q/"#

c c1.):1.+/)

cL<B6* c&+'$%$:&'.+2*L28$("(*&"#*B&"$'&'$."*6+&")9.+3&'$."

BBLO* B%1..,*)&"$'&'$."*&"#*128$("(*(#/%&'$."

0<BL 0&'(+4*B&"$'&'$."*K*L28$("(

0Okk 0&'(+*&"#*O">$+."3("'&,*L(&,'1*&'*k."#."*&"#*k./81;.+./81

0BBUU 0&'(+*B/::,2*&"#*B&"$'&'$."*U.,,&;.+&'$>(*U./"%$,

See glossary or abbreviations for unknown terms & definitions! Glossary

Abbreviations
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