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«l NSEL, -|(D#(1+#(-, le 141" (W1 7$F7, OF!(7IE(HS$) #, )Ed!

!

MI(D71GD!(D-,-"EI$71)" - (!,~&7,(‘$G!. DHSS-119-(+--SIMMY ¥MI#$) | I 7Y hNH(D-1D'GDUI-811&71".*~E!
)-8-178-)19W1(D-1J'$'E(,WIG78-, SIMMY HMIE! )W (71) NI 78, #(" 7 B!

CD-1#1(D7,"(W'E!,~E&7SE'QI-IF7,IE-, 8'SCIHOTL(1>1O'II'7$!, ~E") -$(E!+" (DI+#(~, #$) [E-+- #G-IE- 8" . ~EICD-!
#1(D7,"(WIDHEL. 7$$- . (<) 1971(16; ;45 ; ;1. 1E(70 -, EI+'(DI=?0"II'7$18-7&I-ID#E'$CI4. . ~EEI(714+#(-, EL&EIMKI!

MMY M1 78 #(=EN(+ 71+HHE (- +H (=, 1$) IE-+- #6-1(, ~#(O-S(I&HS(EUTS-""SI/#I' WHS) #$7(D-, 1 7$-"$1/ 7 (-9~
CD-1%—+-, JEWE(-OF!#, 1) -E'G$-) |(7H'G$I+"(DI(D-1. #(. DO-$(#, ~HE! SI/HI' WHS) /#(T9-AY HE(-+H(-, H$)!
E-+#G-IE(HO'I'Z#(' T$I87$) EIDH#B-19--$I-E(HOI'ED-) I'SI/#I" W11/ 7(-9-1$) IM3#3 <

MMY %M!, -&7 , (E!(7'#E1&~,8'E7, WIO7#,) . D#',-) IOWI(D-1F' (WI#W7 1+ (D!O-09-, ED'&IF, 7O013-WE#3-D71) -, Ed
N8-,Wle1#, (- 4I(D-,~"EI&I#(F7, OIF7,)(D-1974,)!0-09- E|(7!,-8'-+1&, 76, -EE!, &7, (E#$)1-$) 7,E- 4 $$ 14!
78~ H( TSHIIHSEITFI(D-11('I"(WICD-D)#I(TUYHN 78~ #( TSI TFI(D-11( T (WII'-EIL$) -, |(D-\-$- , #1 F#$#G-, K\ IL!
7EMMY %MI+D7'EIE18&7, (=) IOWIF7L, 1) -& L (WINJE!(DH(#, -1, ~-E&7SE'QI-IF7

5 CD-IE(L) W) -E'CI#$)!. 7$E(, 1. (7SI 7F-+#(-, ELEEIMIHS) E#S' (#( TSI'SF, #E(, 1. (1,-ENQ, 75-. (1 FF'. -Lg
d CD-1+#(-, [EL&&IWES) D) 'E(,'91 (‘7 $y!

= CD-IHHE(—+# (-, |O#$HG-O-S(K. 7II- . (‘7SU(, ~#(O-S(UEHF-1) E&TEAIIHS)!, - 1E-LU#S)!

> CD-1,-E71, .-10#$#6-0-$(«!

2'$-19,#$.DI7FF . -E!,-&7,(1)",-. (WI(7!(D-NJ(D-)#NU(7U) 4. 1E(7O- , | O#SHC-O-S(H$) | .#E.#) - ) F1$. (‘7SE!
7RID-11(I"(WICD-1L("I'(W'E#L(7$7O71EF, 70!(D-1. (WHL(D7, ' (WHS) IF, 7O1(D-I'$-1.T'$'E(, W 7FIY #(-, IF 7, |(D-!
OHS$#G-O-$(I7FI(D-178- #lIl#. ('8'(-El+'(D'$!(D-17,GH#$ Z#( TSIMMY UMIDHE! $I(7 (#I1>I===IE(#FF O - 09~ EIH, 70!
(D'EN=i==>1+7 3~ El#, -18, O#S-S(UHS) IAAAI+ 7,3 Bl -1 7$(,#. (-)ICD-IE-+- #G-1) -&#, (O -S(IDHEH(7 (#I1TF!
>>51+7,3- £

CD-IM)) EIMOHOH#IF (WIN78-, $O-$('EI7$-1 7F(D-10#57, IE(#3-D71) -, E 7FIMM Y %MICD-1. ' (WG 78-, $O-$(!
TS(S1-E(7IF'$H$. -1 I7E-1(71B; §I7F(D=11(I'(WE! #&' (#I'$8-E(O-$(,-e1',~O-$(E!-8-  WI-#,<ICD-1) 'FF-,-$(!
E-.(7,191,-#1EI'$IM) ) EIMO#OHIEL . DIHE!(D-IR7#)IM1(D7, (W(D-INI-.(,"." (WHS$) IN(D' 78" #$!C-1- . 704 (D-11#$)!
OHSHG-O-$(H$) H) O'S'E(H('7$191,-#11#$)(D-1" , 70'#!, -G 7$HIEH(-11+D- , - 1O#7, (M 7FI(D-1+#(-, IE71, . -E!
TR(D-11('I' (Wi, - IF71$) %, -|(D- 10457, E(#3-D71) -, EI7F(D-11(I'(WIFLE(7 O, EI7FIMMY MIK(D-1. (W& 7&LI#(' 7$L!
'$.11) ' $CIO#SIIE, 'B#(~IE- . (7,1-$((-EIEL . DIEI'$) 1E(,'-EUD7 (- IEN(D- 1", &7, (I- (1. - (-, #1+D7) ~O#$) ! (D-!
LT$(SL71EIE-,8". -17F(D-11( 1" (W, - HIET). T$E") -, - ) HEI3-WIE(#3-D71) - EI 7RI (D-11('I'(WK!

1.3.! Description of AAWSA service area and recent performance
M) ) 'EIMO#O#I'ENT .#(-)1"$!(D-!. -$(, #'&I#(-#1I TFN(D'7&#ICD-I'8'SCIE(#$)#, ) | 7TFI(D-1&7&LIH('7S! . 7$(#' SEI97 (D!
O7)-,$4,-#EK+-1I1)-E'CS-) #$) . 7$E(,1. (-) 'D7LE-ELI#$) "$F7, O#ll#,-HEACD- 1. " (WIDHEHI (7 (#IN4#S) 14, - #I TF!
#971(1?:;30"#$)'EIEL9U)'8") - ) "S(7!(-SIELOU. ' (WKk#) O'$'E(,#('8-!,-G'7SEL!#, -#E<H,70!(D-!. -SELE ) #(#! 7F!
;;61(D-1&781I#("TSI TFI(D-1. " (WI+HE! - 46=A1??5!+" (DI#IG, 7+(D!, #(-!7F1 :<5; 1<IM) ) 'EIMOHOH#'EIHS!"O&T7, (#S(!
&71'("H#IHS))'&ITOH#(". IDLOITFIMF, " . #+D-, -1 I7E-I(7! -2 1 17FI(D-1. 71$(,WE! 1, 9#$1& 7& LI#('7$!,-E") ~E<ICD-IF#E(!
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1,948 ZH( TSN&TELIH( T$IG, 7+(DUHS) | (D-1&, ~E-$. ~ I 7TFIE-8- #1I'$(-, SH( TSHII7, GHS ZH( TSEI'S!(D-1. (W& 7E-1#!
E-,'71E)-8-1780-$(!. D#II-$G-1F7,IE-,8'. -1&, 78") -, ElI'3-IMM Y thM<!

CD-1."(WILE-El+#(-, IF, 70197 (DIEL, F#. -UK=6 T LI#$)1G, 71$) +#(-,IE71, . ~-EK@= T LIFL, , SN ("ED) 'FF*. LI(1(7!
Y-, ~$(‘#(-!+D" . DI&#, (17FI(D-1.'(WIG-(E!+#(-, F, 70!+D" .DIE71, . ~4I#E!(D-IEWE(-O'E!O"0- ) I\ -~ #IIWA (D-!
—HE(-,$14$)!$7, (D-,$1&4, (E17F/(D-1. (W1E-IO7,~IEL, F#. ~1+#(~,)E71, . ~EIF, 70!(D-'\~F-,E# ) #OLUI(D-I-+-E(-, $!
#$)10"))1-1&#, (1 7FI(D-1." (W, - . ~'8-197 (DIEL 4. -H$) G, 71$) +H#(-, k*-G-)#) ) HOWS) *-G-)#) 16, 71$) +#(-,
+-IIUF'-1)LU#$) (D-TE7L(D-, $1&H, (1G- (El+#(-,|O# $IWIF, 701G, 71$) +#(-, KM3#3' 1+l - )L

[1-1(7!,#8")11, OH$ Z#("T$U(D-IF-EWI-17FL. ' (WD) +~1I- EV'E). DHSG'SCUHS) |O#SNIS-+1. 7$) 70'$ 1O, -11$) - |
)-8-1780-$(IMEI) -OTSE(, #('TSIF7, I'(EIFHE(1L, O ZH( TSUHIGTS-,$O-$(U-)ID7LE'$G!) -8-1780-$(1&, 75-. ('E!
&I#$S-)19WI(D-IM) ) EIMOHO#..'(WIG78-, $O-$(1+" (DI#I(#,G-(1THE7O-12;4; ; ; ID71E-E1-8- WM-#,%'$. ) (D-E-!
.7$)70'$'10EI'$.11)-107) -, $I+#(-, $) IEAS' (#, WIFH.'I'C-E4(D-WI. 7$ELO-107 , -1+#(- II'$. ,~#E'$G!) -O4S$) !
F7, 1 (W+#(-, E18&INISIH) ) (‘7$4(D-1. (WI'EILS) -, (#3'SCIOHSWI-08HSE 7$IHS) . 7TSE(, 1. (7$1&, 75- . (Ek-<Cl
'$)1E(, HIUTFF . -EHS) 'S(-, $#( TSH#IDT (- [ELla- . #1E-17FI(D-1,#&") 11, OHS'ZH("TSU(D-, -'EH . 7$E") -, #OI -
O'G,#('7$IF, 701(D-1,1,#11&#, (1 7FI(D-1. 71$(,WIFL, (D-,I'$. , ~#E'$GI(D-1+#(~,|. TSELO&('TSHS)! . , ~#('$CI+#(-,!
E18&INHS) E#S' (#(' T$SIE-,8" . ~E! . D#I-$6-Ed!

M..7,)'$GI(7!(D-IMMY %MIN, 7+ (DI#$) IC, #$EF7, O#(' 7$IQASINCQIILIM) ) EIMO#O#!, -1, ~E!I7E-I(7150"II'7$!
.19'.10= (=, I7F+#(=, 1-8- WD) #I(7I0--(/(D-1. 1, ,-$(#$) I-E(O#(=)FL(L, - K= ; = ;L+#(=,D)-O#S$) I 7FI(D-1. (W!
K'$.11)'$61. 700-, . "#I1) - O#S) LI 7 IF#, AF 7117+ $CI(D-I"$(-$E'8-1-FF 7, (IF, 7OIMMY MAI(D-D)#' W1, 7) 1. ( 7$!

87110-17F27$UR-8-$1-1Y #(~, K2R YLA+D' .DIEI-EC O#(-) (1> T 171(I7H+D".DLI7E-1(7!560: ; § 'EL. 7$E") -, -)!
HEI(-.D$" #II7EE-ENI'O' (MMY SMI(7IFLIWEL&&IWI(D-1&, 7) 1. =) I+#(-,|(7!(D-1+") -, |. 1E(7O- ¢
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2.Policy and Institutional Guidelines on Faecal

Sludge Management
N(D'7&#) 7-EI$7 (IDH#8-HIE(HS) H TS-IEHS' (#( THI&TI". WIOL(IEHS' (#('7$!) -8-17&O-S(E(,#(-G'-E1#, -1 . #&(1,-)I'$!
(D-1D-#I(DA-$8', 7$O-$(U+#(-, 1#$) 11, 9#$!) -8-17&0-$(IE-. (7,1&7!"."-EICD-I"SE( (L (' 7SHIIF #GO-S(H#(' 7SI 7F!
1, 94SIE#S' (#('7SIDHE! . 708, 7O'E-) HIED#,-)!11$) - E(#$) '$G!I 7FI(D-1E. 7&-17F1 1, OHSIEHS' (#( 7$44#$) (D-, - 'EIST!
.70073$46,--)18,791-OE(#(-O-$(U$7! . 7SE-SELEI 7SI, 7, (-EU#S) 11$. |1-#, I OH#$) #(-EI'$#) ) ,~EE'$G!-+4E(-!
O#$#G-0-$(1)-OHS$)E!

¥$!: ;561(D-13-WO'S'E(,"-E1-$) 7,E-) 1#1., 7EEUE-. (7, US(-G, #(- ) |, QHSIGHS' (#(' TS145) TWGC'-$-194( , #(~GWIKibo ] Yl
+'(D!(D-H'O1&LII'$G!(76—(D-,!(D-!, ~|-8HS(IE(, #S) EI7F) 'FF-, -$(IE- . (7, 1&71".WI) 7. LO-$(EN. I, Pl (D-19'G!

& .(1,-1-$D#S$.-16,~#(-, 17, GHS ZH( TSHIEWS - GWLIHS)!, -F'$-1(D-10#$)#(-EI 7FI(D-1) 'FF-,-$(10"$E(,'-Ed

] 7+-8-, 41+ (DIE-8- #II'SE( (L('7SEI$8718-)I"$I1, OHSIEHS' (H(' TSIE-,8'. 1) -1'8=, WIF, 7OIF-) - #I1(71(7+$!-8- 14
(D'EI&, 7. -EEI+"IIl. 7$('$1-HEI(D-!,-E&-. (8-I"$E((L("7$E!. 70-1(7!(~, OF!+'(DI-87I8'$C! 1, HSIEAS' (#('7$!
.D#I-$6-E¢

CD-1, 7I-EI7FIOLI('&I-I"SEC (L('7SE, - E('I1!-8718'SCH#(1#11!1-8-IEIM(IF-) -, #11I-8-1(D-1J 7Tb [J4 I 74 I 7Y N4

M) ) 'EIMO#O#INGS', 7$O-$(H#IML(D7, (WH$) | T '$'E(, W 7FINSS', 7$O-$(UIHT , ~E(,WIHS) 11" O#(~ 1 FDHSG-1#, -1 (D-13-W!
'SE("(1('7SE"$B718-)I"$I1, QHSIEHS' (#(' TSI&TI" WIE- (' SGUE(, #(~GWIF7, OLIH(' 7$UH#$) 1) -8-178'SCIS#( TSI
G1')-I'$-EAM(!,-G'7$#11I-8-INIE-8- #1101, ~#1EIk, -'$87I8-)I'S!. #8#. ' (WIOL']) '$CUF1$) '$CUHS) 10 7$' (7, '$GI 7F!

1, OHSIEHS' (H( TS ('8 ('-EN, ~E-OOI'$GI(D-I"SEC (L('7SHIH, , #$C-O-S(EH(IF-) -, #11I-8- 1 (W& . #IIWI+' (DI 7FF'. -1
-E&TSE'QI-IF7,IEHS (H(TSNO-#1(T . #(TSUHS)IG,--$- WI'$I(D-1,-G'7$#IIb, 9#$!I [-8-17&0-$(1al,-#1d%70-!
R-G'7$#IY#(-,lal,~#1EM, -I$7+'$(-, ~E(~) 'SIE-+— , #G-IEWE(-OE!-E&~ . #IWF7 ,|(D-1 I 7Y hNIEIE, 7&7E-)!
FHE(—+#(=,'$(~, 8-S TSEISIE0L. (-El=#,O#,3-) F7, [E—+- HG-*'e1") I +HE(-| O#$HG-O-$("EHIETIELE&T, (-)!
OWI(D-IR-G'7$#11] -#I(Dlal, ~#14F7 . 1E'SGIO# $IMI7$1&, 707 (‘'$CIDIG'-$-14$) IE4S' (#(' 7$H (D7 1E-D71)!I-8-Id
CD-,-1#,-178-, H&EI"$I(D-!,~G1I#(7 W, 7I-EI7FI(D-1#G-$. !, ~E&7SE'QI-IF7, I ] -#I(DAFLI(L,-1#$) IC71, EOU Y #(-,!
#5)IF7,IN$8', 7$0-$(1485)107$' (7, $C1$) -$F7, . ~O-$(1. #84. " (WI'EIG-$-, #IMIS7 (1E(, 7$6<1Q, 78'E' 7SI 7FI1, 94!
EAS' (#('TSIE-,8' . ~EVEILS) -, (#3-$I(1(7+$!1-8-KICD-13-WI'SE( (L(‘7$!4(/(D-1(7+$!I-8-1'E!(D-101$". '&!"(W+D'.D!
'El,-E&7$E'OI-IF7,1(D-18&, 78'E 7SI TF+HE(~|O#S$HG-O-$(IE- , 8' . ~EUSIE7TO-1(7+S$EI-+#(-, I1("I'C-El#, -I'$! . D#, G-17F!
'e1")+HE(-|O#$H#G-O-$(191(!'$!(D-178-, +D-10'$CIOH7, ' (WK78-, 1A?1&~, . ~$(LI7FI(7+S$EN(D-101$" . &1" (!
,~O#'SEI(D-13-WI'SE('(1('7$

M))'EIMO#9# Y #(-, 1% 1&&IWH#S) 1%-+- ,#C-IML (D7, (WKMM Y %%MLI'E!, —-E&7SE'QI-IF7, I +#(-, EL&&IW#S)!
O#$HC-O-S(I7F+HE(-+#(-, #P) IEHS (H(' 7S +HE(-!) E&TEHKICD-1&T1" WIH#S) |, -G LIH#(' 7SI TFI+#(-, EL&&IW#S)!
+HE(-+#(-,!) 'EQTE#IIFHIIEILS) -, IE-8-,#1IG78-,$0-$(1O'S'E(," -E#$) HG-$."-EI'$.11) '$Gy!!

ol I'SE(WTFYH(-,1#$)INS-,GWKI 7Y hily!

ol J'SEWTF]-#(DKI 7L

ol J'$'E(,W7FMG, . 11(1,g!

ol J'SE(,WTFINSS', 7$O-$(H$)H7,-E(,Wy!

ol N$8',7$0-$(#1Q,7(-.(7$ML(D7,"(y!

ol J'SE(W7Fb,OHS$![-8-17&0-$(HS$) FTSE(, 1. ("7$y!
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ol b,9H$IMG, . 11(1,-1 [-&#, (0-$(11$)-,!(D-IM)) EIMO#OI#IF (WIM) O'$'E(, #('7$<

CD-11#. 3I7TFHHE'SGI-I'SE( (1 7$#IID7O-IF7, 11, O#SIEAS (H(TSHS) 18, (. LI#, IR~ #IIEI1) G-10#$#G-O-$(!

&, -E-$(EIGHEE!$!(D-1) 1('-EU&IASEULTI . '~ENHS) IE(, #(-C'-EIF7, | (D-|O#$HG-O-$(I7FIEHS! (#(' 7$!+HE(-ICD-!
#6-$.'-EI+D7E-1871"."-EN)", . (W), - [#(~!(7!(D-!, -G LI4( T$H$) | O#$H#G- O -$(1 TFEHS (H( TSI+HHE(- 1+~ , - IF71$) (7!
D#8-178-, 1488 ' $GH#1(D7, (W'$!(D-|OH#$HG-O-$(17FI-+HHE(~+#(-, HS) IEHS' (#('TSIMEIEL . DU(D-, VIS 7! I-#, !
'0&I-O-$(H#(' T$I#E&, 7#.DI'S!(D-1O#$HG-O-$(1 7FIF#- #IIEIL) G-I'$I(D-IM) ) ‘EIMO#O#7,17(D-, !, -G 7$EACD-!
E7I7+ SOIERI'E(ITFI&TI . ~El, ~GLIA(7 WIh(, #(-C'-EHS) 'SE( (L('7$HIIF, #O-+7 ,3EI(D#(!, - I#(-!(7!(D-!
OHSHG-O-$(I TFI+HHE(=+H(-, HS) 8$' (#( TSIH+HE(-I"SIN(D'7&#ICD-1&7I".'~EI#$) !, ~GLI#(' 7$E!OLE(19-!

T$E) -, =) HD-$118) -, (B3'SCIHIE, 75— (17, 1S (#('8-!(D#((71.D-EITSIEAS (H(TSIHS) | +HE(-+#(-, | OHSHG-O-$(¢!

ol L/"OSL12ARANSLISSE/ 6 F )8 O$:H)8: 1 HA ;i $5'<8/3$#8)-ICD-IH-) - #II [-O7 . ,#(".IR-&191'.17F!
N(D'7&#KH [RNLIF7$EC (L(' 7$V'E/(D-1OHE'EIF7, 1I1) -8-1780-$(, - (-) 171" ~ENHS$) I-G#1I&, 78'E' TSEIHS) !
,~1#(-)171(.7O-El+"(D'$I(D-1. 71$(,WIM, (" 1-1>>C5I 7RI (D-1F7$E((L(' 7$!G'8-E#II&~ , E7$E!(D-!,'GD(I(7!I'8-"$!
#1.1-HSIH$) ID-#1(DWI-$8', 7$O-$(U1+D'-IM, (. 1-IA = c5I7F(D-1F7SE( (L(T$IE(H(-E! DH#(!(D-1678-,$O-$(IDHE!
(D-DL(WI(7!-$EL,-1(D'E!,'GD(IM, (. 1-1Azc: I 7TRI(D-1F7SEC (L('7$!, -e1',-EI(D#((D-1) -E'CSI#$)!
'0&I-O-$(#('7$!7F) -8-178&0-$(1&, 76,#00-E#$) &, 75- . (EIED71I)1$7 (1) #O#G-17,1) ~E(, 7WI(D-!
~$8', 7$0-$(IKH [RNAI5AASy!

ol L/M=)R$LYTSYIEL (S0, I0AABCISIM, (. I-1=0ICD-1Q71 . W7 L(I'$-E!(D-1$--) 7, JE(,#(-G'-ENI'$3-) |(7!(D-!
)-O7. #(EH(TSHS)!) - . -$(,#I'E#( 7$I7F(D-ID-#I(DIEWE(-OUES) 'S (-, UE- . (7, #1!. TIHO7 #( T$(IE&- . F'~E!
(D-1$--)IF7,lj#. .- |- H('$CI(D-1&, 78'E' TSI TFEHF-HS) ) ~e LH(-1+#(~, IF7, 11, QHSHS) !, 1, #II&7&LIH(' T SEV!
j)-8-17& $GIEHF-1) E&TEAIITFID1OASUDTIE-D7)AHG, " LI(L, #IHS$) I'$) 1E(, HII+HE(-EH$) 1-$. 71, #6-O-$(1 7F!
- W.I'SCIHS) 1) -8-178'$CIO-#E1, ~EI(7'0&, 78-1(D-le1#l' (W 7FID7 LE'$CH#S$) 1+ 7, 31&, ~O'E-EIF 7, ID-#I(DV
KC,HSE'(‘7$HINT8-,$O-$(I7TFIN(D'7& #ISAA=LICD-1] -#I(DIQ7I'.WIDHE!I- )| (71E-8- , #IID-#I(DU, - 1#(-)!
&,76,#00-E4$) IE(, #(-G'-Ey'

ol L/M=)E$LYT>, DI LMEF) 1) BS1FER)E"D, IGHH IC-ICD-E(, #(-GWI+#E1) -8-178-) (7). 7O&I-O-$(!(D-!
~O'E(‘SGID-#I(DI&7I" WIK)-8-178=)19WI(D-1I 7JLIES) | (D-1$H( 7$#II+#(~, - . (7,1E(,#(-GWIK) -8-17&-) 19W!(D-!
J'SEWTFY#(-,IR-E71, .~ELI'SI&I#. '$GIG, ~#(~, I-O&DHE'EI7$!j 7$UE" (-VIDWG'-$-1#$) IEHS' (#('7$ICD-!

&,'O# WIF7 . 1EVEI7$1917 . 3'$CIF#- . ~EIF, 701-$(-,'$G!(D-1I'8'$C!-$8', 7$0-$(!(D, 716D! (D-IE#F -1 O#$#6-O-$(!
TFIFg- . ~ENDHS) I +HED'SGI#(L., (41 O-EHS) | (D-IE#F-1+#(-,| . DF'SIF, 7O1E71, .-1(7107 L (DN(1&H#. ~E!
,-E&7SE'Q'I'(WIF7,1'0&, 78'$C!j7$UE' (-VID71E-D71) IDWG'-$- H$) [E#S' (#(' 7SIF', OMI'$!(D-IDHS$ ) EI 7RI (D-!
D71E-D7I)1+'(DY(D-1)", . ('E1&&7, (17FI(D-1D-#I(DI-0(-$E'7$!+7,3-, $)17(D-,!,-E71, . -E#(1. 7001$' (!
|-8-KICD-IE(, #(~GWI'EID#, O 7$'E-) 1+ (D!(D-1] ~#I(D%-. (7, [-8-17&0-$(1Q, 76, #OO-1+D" . DI&I# . ~-EHIE(, 7$C!
F7.1E17$ID'GDI"O&#. (19, 7#)!,~#.DUELOI" . ID-#I(DI'$(-,8-$(' 7$EY!

ol )USL)T (HSES:$IEH>, D" 1) 1XIK LR W'E) 13)&ISL NAL "GHHOC-ICD'EI+4EL ., ~#(- ) | (71#1'G$!+" (D!(D-!
SH(TSHIE( H(-CWIF7, IDUG'-$-14$) EHS' (#('7$!"O&, 78-O-$(<I(EF7 . 1EIEN(718, 707 (-11$'8- E#ll#. . ~EE!
k5; 3 HLI(7IDWG'-$' . 14$) IE#$' ('Z-)ID7LE-D7I)ELI'$!(D- 18-, UL, O#$l#, ~##$) I'$I(D-1&, O, NI, 1, #!
~$8', 7$0-$(Ey

ol )USL)I'P)14)ISLQ)L™ "1 /1$1$D, 'KH#E$12-ICD'EI&, 78") ~EHIG-$- , #IIG1)4$. ~17$!(D-!,-.700-$)-)!
(W&-EI7FIH(,'$-1(- .D$TI7GC'-EWS) 1 7(D-, IF#. (7, EN(7). TSE") -, 1+ D-$IE-I-. (SCHIH(,"$-)(- . DS 7I7GIKICD'E!
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'$.11) -EI(D-1"O&, 78-) & (I1#(,'$- KM, 97 , I 7 7UE'SCI-1&" ($) HTEEHIMI(-, $#U) 7191-18" (L) -E'CSEM+#(-
A, HG-11#(,"$-IEWE(-OFy!

ol RSF>'P"O$)1*49'$5'T1*""428) 1*31D-IE'G$-) #O7$GIT '$'E(,W7F] -#I(DUT'S'E(WTZFIN) 1.4 74!
J'SEWTFY#(- 40, , G TSIING -, GWg#$) 1 I '$E(WI7FH'$4S. - IhIN. 7$70" .| [-8-17&0-$(<ICD-!
0-07,#$) 10VEIF7. 1E-)17$I"$(-G, #(-)"O&I-O-$(#(' 7S 7TFI-+#(~, IE1&&IMUEHS' (#(' TSI#$) IDIG'-$-1&, 76, #O!
'$IN(D' 78 #y'

ol <AUMSLO™1R)T ($13:,"$5'<k/35#) "BAAVC-IEN(D-I"$(-G,#(-) " O&I-O-$(H(' 7SI 7FI+#(-, [E1&KIWAEHS' (H('T$!
#$)IDIG'-$-18, 76, #OU'SIN(D'7&'#1&,'O# WI&TI' WIF7,|(D-1-$8", 7$O-$(1$) 1$#(L, #I!,-E71, . | O#$H#G-O-$(
'SIN(D' 78 <%~ . ("7$I@<=<:IPIF7 . 1E-EI7$I&TI". W, - . 7OO-S)#(' TSEI TSI, HE(, 1. (1, -1F7, 1+~ JEHS (H('T$!
#$)IE71") 1 4+-#E(-|OH#$HG-O-$(7'

ol =)USL)IWA"BL 5K <LUNSL O 18)INOH) :6'S22""229" 14'N47, 'GHHHC-ICD-1) 7. 10-$(1&, 78") -El#!
9#.36,71$)!(7!-$8', 7$0-$(#1I'O&H . (HEE-EEO-$(1#$)1-$8', 7$0-$ (1 0#$#6-O-$(I$SIN(D' 78 #UI$!
~EE-$.-1(D-1)7.10-$(1# OEH(19-"$C#!, -~ ,-$. ~|O#(~, '#I|(7!-$EL, -1-FF- . ('8-1-$8', 7$O-$(#IHEE-EEO-$(!
#5)I0#$HG-0-$(1&, #. (. -"'SIN(D'T&HIF7, #I1I&#, (-E1+D71-$GHG-I"$I(D-1&, 7. ~EEUSH) ) ' (7$M' (L. #&(1, -E!
1 HIHS)IL, O#SI-+#(-  [E18&INHS) EHS (H(TSIHS) I+HE(-1) E&TEHII-1-O-$(E!

2#(TSHINL)-I'$-IF7,1b, 94$IY #(-, ID('I'(~EICH#, FF1%-(('$Gd(D-181, & 7E-17FI(D-E-161") - I'$~EV'E!, ~GLI#(~(#, FFE!
HIHOI-10WIL, OHS!) +-II- EIF7, 14+#(-,1&, T8'ETSIH$)!, - I#(<) IE-,8' . EIOWIF# . (7, '$CI$~ . —EE#, W 7E(EIF7,!
ELE(#'$4#OI-IE-,8'.~1&, 78'E'7$I 7FI(D-1E-,8' . —41&, 7(~. ('$6!. 7$ELO-  EIF, 7019-"$GI1$F#", W1 D#, G- ) 1#$) 1-$E1, '$G!
(DH(H!. -, (#'$10'$'O101e LS ( (WI7FI+#(-, 'EW4. . -EE'QI-14$) HFF7, YHOI-I(THIII'S . 11) '$C!(D-18- Wi 7+!'$. 7O-!
H(-G7, W1l

2H("TSHING (-G, #(-) b, QHSIGHS' (H(' TSHS) WG -$-10%(, #(~GWIK - ; 52LUCD'EPEIE(,#(-G'.1) 7.10-$(F7,!(D-!
)-1'8- WI7FI(D-1b, QHSIHS' (H( TSHS) WG -$-1&, 7G, #OI SI#IN(D' 78 HS). ' ( -EIHS) | (7+S$EL IHEE'F' - ) HEI&—, |(D-!
61')-I'$-E1&, -&#, - )19WI(D-1J 7b [ ]<CD-13-WH#, ~#E!. 78, - ) IOWI(D-1%(, #(-GWI'$..11) ~d!

54 *el')l+HE(-IE-,8'. -1)-1'8-,Wi'S. 11) '$GIEHF-1) E&7EHII TFID1OHSI-0. , - (#lll'e L") 1H+-HE(-1G-$- , #(- ) 1OW!
D1O#$4. (‘8'("~EK) 70-E(.4'S) 1E(, #IHS) ). 7O, . #II+HE(-LI'SE( (L( 7SHII-+HE(-H$) [E#F-1
OHS$HG-O-$(ITF!)  #'$#G-!

s BT HHE(-IE-, 8" 1) =18, Wi'S.11) '$GIETI) I+-HE(~IG-$-, #(-) 1OWIDLO#$!#. ('8' ('~EIX) 7TO-E(".4!
'$)1E(, #I. 700-, . #IES) 'SEC (L TSHI+HE(-LI#$) IEHF-|O#SHG-O-$(17F) , #' $#G-!

=1 Q,707(7$#I4$)!9-D#8'71,1. DESG-1I'S.11)'$C!. 7, , - . (IDWG'-$-1&,#. (. ~EU LE-14$) | O#$H#G-O-$( 7F!
#(,'$-ENL&(H#3-17FI4$) I&HIO-S(IF 7, IE-, 8' . —Ell- ) #(TSITFIT&-$D) ~F- #(TSUI T TNETI) I4+-HE(-!
O#$H#G-O-$(K,~) 1. -4, ~1E-41, - W. |-LIHEI+-IIHE17(D-, I'$(-,8-$('7$EC

Q,7.HO#(7$I=; ;¢1 5 ; 1UN$8', 7$O-S(HIQTIL(TSFTS(, 7IHICD'EIR, 7. 1#O#('7$!. 78— E1 114, (".1-EI(DH#(18,78") -1
G1')-I'$-EI7SIQ7IL(7S!. 7$(, 7THINSS', 7$O-S(HIEHS)#, YEINSS', 7$O-$(#II'SE&-. (7,4l FF-$. ~EIH$) 1&-$#I('-E!
#$)17(D-,|O'E. - II#$-71E1&, 78'E'7$E!

W71 )Y HE(-| IHSHG-O-$(1Q, 7. IHO#('7$127425=C ; 5=dI(D-1795- . ('8-17FI(D'EI&, 7. IHO#("7$I'E!(7IE(, ~$G(D-$!(D-!
& (W -8 $I-$EL'$CI7, ) -, 1 (718, ~8-S(HII&TEE"OI-1$-GH('8-"O&H. (E'$!(D-18&, 7. ~EEI7FI. , ~#('$C!
— 7$70" HIWHS) E7 . #IWIO-$-F' . #IHEE- (EIF, 7OIE7I") I4-H#E(-EA!
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2.1.! Policy Challenges
CD-1.1,,-8('1, 94$IEHS (H('7$HS) I +HHE(-|O#$HG-O-S(IE'(L#('7SKb%Y JLI'ER 77, 1#$) IF, #1GD(I+'(DIOLI("&I-!
78&- #("TSHI! . DHI-$G-ENSIH) ) '(7TSUETO-1&7I" . -, - 17D 1#$) 1$--)!1,6-S(11&) #("SCICD-, - #, - 1S 7! . 1-#,!
&71"."-E4, -GLI#("7TSUE(,#(-G'-E47,161") -I'$-EI&, 707 ("$C!b%Y J'&191" . U&,"8#(-1&#, ($-,ED'&KQQQL!"$! +#E(-!
- CTSNGHSEET , (#H(T7SY, - 1E-4#S)!, - W.I'$GA Y HE(-|O#BH#G-O-$(1E-,8". -EI'$I1, O# S, -HEH, - 1&7 7, IW!
7)) 'SH(-)HS) DL LIQ(7IEWE(-O#(" . #IW!, -GLI# (<!

2.2 Challenges in the implementation of urban sanitation and waste management

policies

Q77,"O&I-O-$#H('7S TF-0'E('SCISH(7$HIHS)!, -G 7TSH#I&TI"."-EHF) IG1") -I'S-E47+!1-8-IE!7FI&19I" . #t+#, - $-EEU!
#B) 4. 3I7FL 7TSE'E(-S(E-&#, #('TSH(!(D-1E71, . - &, (. 11#,IWF,70'D71E-D71)EK,-ELI(E!'$!6 ;1162 1 | 7F1 7 ,G#$'.!
)-.7TO&TEHOI-I+HE(-!(D#(!. 711)19-11E-)F7,!. 7O&TE(17,!(7'&,7) 1. -1O-(D#$-!(71G-$- , #(-!-$-,CGWI9-"$G! (#3-$!
(7'H#$)FIEC) LOGE' (-EAMIE(DWL. 7$) 1. (=) 'OWL%UMI[1) 7. 1O-$(E!(D-!. D#II-$G-E!F#. - ) IOWIEHS" (#(' 7 $!#$) | +H#E(-!
O#$H#G-0-$(17&-,#(7,EHS) |(D-W'S.11) -d!!

54 ISELFF.'-$(191)G-(1#$)HOE-$. -17F#. TE(U,-.78-,WIO- . DHS'EQY

W H3ITFIE, 78, 1(, 1. 3O#'S(-$HS. !

= MOE-$.-I7FI'$. -$(*8- IEWE(- OFy!

> *T+I&,'8#(-E-. (7,'$8718-O-$(!

21 H3ITFE, TOT(TSIHS) ) L H( TSI TS +HE(-1,-) 1. (7S, - W.I'SGU - . 78—, Wil . 7O&TE('SCU#S)! -$-, Gt
G-$-,#(' 7%

@ Q77,17,GESZH(CTSHIE( L. (1,-1#$)IF1S$. (7S TF-+H#E(-| O#$H#G-O-$(IE-,8'. ~EIF7,ID1O#S! ,-E71, . -EI#S$)!
17G'E(".Ey!

64! Y -#31. 7IHO7, #( 7$19-(+--$IE(#H3-D71) - EIF7, [EHS (B TSIHS) I+-HE(-UOHSHG-O-$ (1. ('8'(-Ey!

Bd  .3ITRI(HSSOHS) IFSHS. HIEL&ET, (F7,10" ., 7U-$(-, &, E-Egl

AL x# 3ITRERH. 17V 7SE(, 1. (14(,"$-E'$I78-, ., 7+) - ) [EILOW, -#Ey

5;d H#'IL,-)(7IEWS(D-E-EHS$)!) EE-O'$H#(-19-E(1&, #. (. ~EIF7, 1+#E(-|O#$H#G-O-$(IE-,8' . ~Ed

2.3.! Recommendations

5! J#,078'Z-143$)"08&I-O-S(1S# (' 7S#114S$) !, -G'7SHII&TI" . ' -EUE(, #(-G'-E4#S) 1G1") - I'$S-E! 7 SIEAS (#('7$!#$) !
+HE(-104#$#G-O-$(IE-,8". -EI(7'#87) D) 1&I" . #(" 7S 7TF-FF7, (ENT78-, 1#&414$)11$5.1-#,, 7I-EHO7$G!8#, "7 1E!
E(#3-D71)-,Eg!

=« %(,-$G(D-$!(D-!I"S3EHS) [E1&&T, (19-(+--BISH("7SHIU, -G 7 $#IU#$) 17 . #!b%Y T E- . (7 ,Eq!

= 10&I-O-$(/(D-XB(-G,#(-)b, 9SNNS (#('7$1#$)  JWGC'-$-1%( ,#(-CWg!

> [-8-17&E(,#(-CWI(7!&, 707 (-I"$(-,VE-. (7, #I . 71I#97 ,#('7$y!

«l %(,-$G(D-$!&#, ($-,ED'&EI9-(+--BIE(#3-D71) - ,E!-SCHG-) "SIEHS' (#(' 7 $1#$) I +HE(-|O#$H#G-O-$ (<!

1" H6%8&" ($%% ) "%*+, -, -&. /01 2345176l 7897796,671



3.Faecal Sludge Management Situation Analysis
I$I(D'E.D#&(-, ! +-1,-8'-+I(D-1.1,,-$(1. 7$) ("7 SEd!

ol Y-D-E.,'9-I(D-IF-)!. 7$) (TSENOHE-) TSI (-, #(L, - H$)171, 1 7+$I7OE -, B#(' TSEISIE- . (‘TSEI=5l=c>y!
ol Y -WHSHE-1(D-1. D#II-$G-EIF#. - JIOHE-)I7$!(D-1,-8'-+I7F(D-IF'-1)1. 7$) (‘TSEISIE- . (7$!=<2d

T2"'$5'9:$12/'CD, 716D 71(1(D'E!, -&7, (1+-1#&&IN" . 7$EI(7VILE(, #(-!. I-#, W1 +D#('E!
O-#$(I1+'(D!(D-1)'FF-, -$(IEWE(-OEUHEIOTE(!,-#) - EI#, 107, -IF#O'I'#, 1+ (DI&'&-)!
+(-, [E1&&IMIEWE(-OEIME!(D-I". 7$E14, -1O-#$(/(7IE18&7 , (+-17$W1$109-,-) |(D-!
N1E(#(TSE DH(#, -1, -F-,, ) I(7!"$!(D-1(~0(CD-1". 7$!(7!(D-H-F(I"1 1E(, #(~E!(D-!
OHE" EITFIH& (IIH(,'$-

!
3.1.! Onsite systems

+)232/'CD-1,-8'=+I7FIF-[)1.7$)" (' 7SEVEIOHE-) I 7$I&DWE" . #I'SE&- . (‘7SI SI(D-IF - 1) '$ (-, 8'~+EID-) 1 7$!(+7!
7. HE'T$EK:1278-00-, 1 ; 51$) 1>021278-00-, I 5 :5LES)I'(-, #(L, -1, -8'-+E"

631*31D2'CD-I(W&—EI TFIEAS' (#('7$!-$. 71$(-,-) I'$I(D-IF'-1) 14$) !
(D-", E(#(LEM, -EIF7II7+EC"

Sanitation systems 2021 Addis Ababa

L

M,71$)!@; i I7FI(D-1D71E-D7I)EI"$!(D-11,9#$!#, ~4EKE--IH'G1, !
54 1E1#IMI(D7E-1+" (D7 L(18'&=) +#(-,LIIE-1)", - (1), 7&K) WLl
HUT)ARL"2L) -(#.D-)IF, 701(D-", ID71E-EIQ"(1#(,"$-E'$IM) ) E!
MO#O#1#, ~I(W&! . #INL$I'S-) 1) 15¢2P>ON) -~&<ICD-WH#, !
$7, OHIN) WL (1+#(-, O#NI9-I1E-)I'$!(D-1 . #E-I7TFIE7O-!
&71,UFI1ED!(7'1-(EICD-!, 77FH#$) | (D-1+#I11#, - 1EL#INIO#) - | 7F!
VHSHE! ()R F, =+ . RO 122" "+ 343('5) - $HB&T
BHORHEO™E <, * BT .7,,16#(-)"", 7$IED-- (1#$) I-EE!. 700 7$IW 7F1+77) 1+ (DIOL)!
7,1.7$. ,-(~ICD-IEIHOIEILEI#IWIO#) -1 7O 1) U&IHE(-,-)!
+77)-$10#(-, HIEHS) ETO-(O-EI1$,~'$F7, ). 7$. ,~(-K+D".DI&, 78") ~-EWI+H#ED#II-IFI 77, LAMEIO 7E(!."(W!
,-E)-$(El#,-1&77, NOHSWEDH, -)!. 7TO01$#1!(7'|- (EIDHB-19--$!. 7$E(, 1. () IOWIG78-,$O-$(H$)!
$7$678-,80-$(#17, GHS'Z#("TSE!(7!D'GD-, [E(#$)#, )EI(D#SID7LE-D71)1I-8-11&" (11#(, '$-E!

57%

= Sewerage = Wet onsite = Dryonsite = Open defecation

CD-,-1#,-IE-,"71EL 'E3E!, - 1#(-) (71877, [EHS' (H( TSH$) " O&, 7&-,1(,~#(O-$(I TFIF#- #I1+HE(-I'$IM) ) EIMOHOH!
Hit— . #1. TS(HO'SH(TSITFG, 71$) +#(=, D) IEL F#. —1+#(~ EVEI+") -E&, ~#) 41+ (DIEDHII7-+1+~IIEK. 7O8&#, - ) (7!
)--8-,197,-D7I-EL#$) ) 7+$E(, ~#OIE'(-E1&, ~E-$("$6!(D-1D'GD-E(!, 'E3EK3- . &/$I)A™ 1.$"'$)5 " 5. )CSD$B" )$#) "5i)
E"$/"8)/-"4" 10 #1-"")-2),-8)" " OF " #$8)"), . D83 G &™) 2 284/ " )/H#1S, AGS)/ ™ ,$)-2) = ((¢,) - D" D"H 4GI-Ji"H)
1/-G6 (&-3-%6)K)56 (&-Di-3-%6)LMH2NLM;IH'GL, - = IILE(, #(-E!(D-1&7IIL( 7$IOW& (14, '$-E<
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431" 3'@-:$,"-+" 20/ ' A", * ' +&. 5. - BHE&T'
1%*+6&/.='B0'&,™*:(='(DD3-"1'#$"2&", -, E&'
28F&:-AO&+,"-6'-+.",&" . *+"* "+ A*#&'H4A=" 1 9"

Ke+aF*
et = -
il sosinonriraneanson 15 m (50 fut),. I
ey !
!
POLLUTION
!
Direction of R |
grou ndwater ﬂow ............................................ et inssety -

~$.—IFLIN(D-1I#(, $-VEHOHS) 7$-) H$) HIS-+17$- 191" I (IMI(=, SH('S- W7 (TFI+#(=, 'EH) ) - I#$) |(D-1(7'I-(VE!
~0&('-)1WO-#$EI7FI#I8#. 1101(,1.3¢!

IEE1-El#,-d!

ol *O'(-)!1E-,l.7OF7, (!

ol Q7(-$(HI&TNL( 7SI 7TFEDHIT+I+-IIEHEN(D-1) E(#$. -1(7!(D-1+-IIK7FI(D-1$-"6D971  ELVEI1EL#IWED7, (<
] 7+-8- , (HE(D-IDW) 11" I 74#) '$1(D- IEWE(- O LEIEO#IIKS 7IED 7+~ 'SCISI(D-11#(,'$-41) ,WOH(-, HIEILE-) IF7 !
#SH | -#$E'SOLI(D'EVEEL-"EIO 7E(I'3- IO (- )g!

ol [FF.I((7H. .-EE1)1,'$C!(D-I$'CD(HS)!, #' SWIE-HETSy!

ol Q7(-$(‘#IEHF-(W'EEL-EIF7,1+7O#$1#$) 16", IE#(1$'CD(q!

ol CD-IEel#(ID7I-IEI7&-$UHS) FI'-EH$)IOTECL (7-EL#SIF, ——IWH. . ~EE!(D-18"(1. 7$(-$(ENE&, -#) '$C!) ‘E-#E-Ey!

ol Q,7$-!(7V.7IHEE-1)1,"$G! #' SWIE-HETSI7,14+D-$!(,W'$6!(7!-O&(WK!
|

T 71E-D7)EI+"(DI&'&-) 1 +#(-, H$) |-$71GDIEH . -1 7$8-, ((D-", I#(,'$-!
'S(7H1231D7" ) - BADHRITF(-$!-,, 7$-TAEMISHO-) E-&( .| (#$3Vk#, 71$)!
5> § 17FI(D-1&7&1IH(' TSIE--IH'G1, -15LACD-11E- 'S (- F#. -1 TF(-$I. 7SEEEI 7R "\
#K&71, ILIFIAED!(7'I-(1+" (DHHGT7 7E-1$-. BK(D#(!&, ~8-$(EIF7LIEQ-IELICD-!
|-#.D'$GI&" ("EH. 7%. - (-1917 . 31I'$-)HE'SGI-1&" (1Y D-, ~#EI(D'E!(7"I-(!
&,78")-EI#D'GD!I-8-II7FI1E-,!. 7$8-$'-$. -!(7!(D-ID71E-D7I) K. #$19- 'Sl
D71E-41$7IEO-IILA#IO#7 , 'EEL-I'E!(D-1G, 71$) +#(-, 1&7IIL('7$!) 1-1(7!(D-!
D), #11".1I7#)1+D" .D'EIO1.DID'GD-, | (D#$!"$! . #E-17FI(D-1) ,WI#(,'$-< CD'EV'E!

UNDISTURBED
/" EARTH

GRAVEL
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HSI'EEL-1+D-, ~[EDHII7+1+-IEW, -11E-)IF7,1) ' $3'$CI+#(-, Y D-$IF 1111
17(I7F1+#(-, "E) ) - ) AH$) |(D-1(7'1- ("E!-O&('- ) 19WI O -#$EI 7FI#18#. 110!

(,1.3<!
1’,\.Su.-;:,n\:lrst!|.|<:||.4-'~:;1 .
3.2.! Decentralized systems
M))'E!D#E!O#$WID'GDU, 'E-191'1)"$GCE!
= Connecting drain KH'GL,-I>LI4+D-, ~1(D-1+#E(-+#(-, | TP

_~~Cover slab

$109-,I7TFD71E-E'EL 71I-. (<) '$IHETU
#1-)1.7$)70'$'10IE-+-, #G-IEWE(-O!
— T$$- ()T -.-$(#'Z-)!

1 (,-#(O-$(IEWE(-OFIEL. DI#E!SB!

—

‘Water-seal pan

Figure 9 Pour flusjflatringpan

R-#.(7,EKJaRIE--H'GL,-1@L!

" o o v R R A

VHSIE R KY-$+2S* 8 A-:$,"-+'</'S&,"-+." &'
/.80."

3'0-F&O<&4'343(”

Biogas f manhole

P"#$I&'P' 1+*&%-<"6'Q*66:&'B&*6,-1'5) -$16&1'QIB ; 17"

1HESURE (%) "0+, -, -&. /01 2345(7<!

M$#-,79' . la#FFl-IR-#. (7, ElKMaR{E--IH'G1,-1?L1#$)!5:1J-09,#$-1a'7!

outflow
iy

7897796,671



General Process Flow Diagram

e

-V 4 Chemical
i dosing tank

Treated
water

[
Bar Scréen !

Blower

MBR
module

Diffuser

Aerobic tank

Anoxic tank

Circulation

|
I'HSH&' T'ULO<E*+&'Q"-"'B&*6,-%'5. -$h6&1' SS SI'60 0 & O<*+&06-O="*66&.. . &2'>'0-F&O<&4'343 (?"
£7$. ,-(~IMaREW, ~I1E1#IW-08-$E'8-1(7!. 7$E(, 1. (1] 7+-8-, M4E1(D-, -1#, -1$71&1 O&E#$) |0 78'$C!I&#, (E4!(D-!
S 8- H(TSHS) IR S(-$4$. - hIL'EIO'$'OLOMS)!, -E(,". (-)(7)(D-1&~,'7)".!,~O78H#IITHEI1) G-IM$IMaRHIET!
&,7)1.-EI9'7GHE!(D#(!.#$19-11E-)IF7, ID-#("$G4L. 773'$617, -1~ .(,"." (W&, 7) 1. (T$IMF(-,|(D-1. 7$E(, 1. (7$!7FI(D-!
(,1$3IE-+- EN(D-1) -.-$(, #1'Z-) IEWE(- O, -1(719- #O#$) 7$- YIE--IH'G1, - I6H$) H'G1, - 1B -$. -4"(1. 711)19-!
~$8'EHG-)!(711E-1.D-#&~,|O#(-, HIIEL . DHEINIHEEIH'O, - IR="$F7, . ~IQIE(' . K\HRQLI#$)!, ~1E-1(D-IMaRI'$IFL(1, !
&, 75 (EME--IH'GL, - IAH$) H'G1,-15 ;<
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G

I'H#Sh&' (4'8H*+.68%"A%&6*<'1QB'5) -$46&7'QIB ; 1-'34 (37"
CD-1JaRL.7$$-.(-)!(7/(D-1.7$) 70'$' LOE-+- HG-I7TFIMMY UM!(D#(I-+-18'E" (- )U-+HEI'$I-0. ~11-$(1. 7$) ' (‘7SM(!
FHEITE- H(-) D) IO#'S(H'$-) 'S8 WI&, TF-EE'T$H#I1+#IKI] 7-+-8- 4 JaREM, -18-, WI-08-$E'8-1(7!. 7$E(, 1. (4
78~ H(-1$) O#'S(H SUSID-FL(L, - IMMY UMIS(-$)E(717L(ETL, . -|(D-1~ h (718, 'B#(~ 184, ("~EISF7IF -1) 18'E"(!:!
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278-009-,!: ; :5LICD-1-FFI1-$(17FI(D-1JaRI+-18'F' (<) I +#EI7F1-0. ~II-$(le 1#I'(WID-$. -1 (D-1&, 7) 1. (1. 7LI) I-#E"IW!
9-11E-)IF7,!", ' GH# (' 7$!%h--IH'GL, - 155!

P"#$h&" (('Y66:$&+,"UQB'S) -$168-"60"&:2'F"."," I I N'3'0O-F&O<&4'343(?'

3.3.!  Emptying of onsite systems
[):449'6%4:\2VIMMY %MIDHEIFI--(17F1O7,-!(D#$!5; ;!1@0™_#.110!C,1.3E!(D#(!
-O&(W'7SE'(-'EWE(- OE4E--H'G1,-152<ICD-1&, '8#(-'E- . (7,!"$IM) ) 'EIMO#O##|E7 | DHE!
#,719)15; ;1(,1.3EHS) IMMYUMIDHE!7,) -, -) #$7(D-,!5; ;1(, 1. 3E<!bELAIIWA!(D-!
7$(-S(E7FI(D-17SE' (-IEWE(-OVEN(77!(D". 3!(7!8&10&!#$) ! (D-'D71E-D71) 1+#S("$G!
(7'D#8-!(D-'EWE(-O!-O&("-)AE'SE(, 1. (-)W(7H) ) T (\TF+# (-, K SF7IMM Y %M! 7 $!
51278-09-,!:; 5] -$.-41(D-1(,1. 3E!(,#PE&T, (7 (\7FI+#(-, | (D#(I+HE! 7, 'G'SHIIW!
$7(1&,-E-S(1"$!(D-17SE' (-IEWE(-O41#) ) '$G!(7!(,#SE&T , (-FF 7, (E<!

+H)DJU"/3:72CD-INOOH#S 141! [-8-1780-$(! ™ ,GHS ZH('TS!,-&7 , (EI(7!DH8-1#,71$)1?; 1 O la#s#518-D" . 1-E!(DH#(!
~O&(W7$E' (- EWE(~-OENE--IH'G1, ~15:<ICD-18-D" . I-El#, -11E- ) |(71F--) 19" 7TGHEIEWE (- OE!!

P'H$IE" (3'Q*I* 1. 8A, *#&'FRE"6:4.'5) -$H6&T'YOO*+$&:" ; &F&:-AO&+, Il +"*,"-+='F".",&2'H'O-F&O<&4'343 (*'

1" H6%8&" ($%% ) "%*+, -, -&. /01 234517>] 7897796,671



P8TY'MEI&H, (17F!(D-HKQLNN [/1CH#$) | (D-INO-,G-$.W!

WS (#H( 7SI, 75- . (1Y MUCNIDHE!'$(, 7) 1. -) #1 I - . DAS' !
[-EI1)G'$6!b$' (kI [bLAO#S1FA. (1,-)19WR ™~ II'$!(D-!
2-(D-,#$)EICD-1)-8'. ~I'EIEL . . ~-EEFLINI'S(,7) 1.-)!'$!
aS(W, -KI#H-+LES) 12431, 11K/ -SWHLIMEIGH, (1 7FI(D-1_IM!
YH#(-,18, 76, #ONY MUCNIDHEIE(#, (- )18, 7) 1. ( 7$I"$IN(D'78'#!
'$12;564,-)1."$6!(D-1&1, . DHE-1&, .~ IF, 7OHIO7E(N - ; 31(7!
|-EE)(D#$!15;3<CD-1)-8".~I'EIEL. . ~EEFLIWI(-E(-)"$!
N(D'7&#I91(IDHEIST (19--$1'$(,7) 1. -) 7SI, G-IE . #-<CD-!
J [bIDHE#ID'GDUE, ~EEL, -1. I-#$!+#(-, 18108+ (DIE&- . "#I!
$7271-EI(D#(IFI11")'Z-E}(D-TEI1) G-41(D-,-9W!,-) 1."$G!(D-!
$--)IF7, 1)) '$OL. |-#$1+#(-,1(715 ;U5 2§ IMF(-, IPED'$GI 71 (!
(D-IE71") I+-#E(~41(D-EIL) G-I"E!( #$EF-,, - )}(7!(D-!(, ~-#(O-$(!
#5)18#17, EA( TSI&IHS(IE--Im71U(19-18") - 7d!D((&Edcc71(19-c /e, 2Chnnmbokll

ISR (H'U 5 ['2&F&:-A&2"+'Y,E"-A"*'5) -$4687" I 1)8Y="34(>7

3.4.! Treatment of septage and faecal sludge
M(!(D-1070-S(UMMY %MD 7-E!$7 (ID#8-1#1) )" . #(-) H#- . #11% 1) G-!C, -#(O-$('Q1#$S(<'a7(D!(D-E-&(#G-IF,70!
E-&(".I(#S3EHS)(D-D)'11(-) F#- . #IEIL)G-IF,70!&' (E'ED) ', - . (IW) 10&-)""$(7!(D-1&7S) EMH#(!(D-1a7I-1Y Y CQ!'$!
/7(-9-4E--IH'G1,-15%Ia-F7,-1) 10&'$G!"$(7!(D-1&7$) 4 (D-EI1) G-"EE. ,--$-)I"$!IO-(#I! . 7S (#'S-, |(W&-E. , - -$E«
CD-IE.,--$E!,-O78-1.71,E-1&IH#E(". | +#E(-'EL.DIHE)) "#&~ , EAMMY UM!'$) " . #(-E!(D#(!(D-!. #&#. (W 7F!(D-!a7I-!
YYCQUEI'SELFF . -$ (<) -#IIW!(D-1&7S)EMH, - !I-F(IF7,!=!O7$(DE!(7'E-((I-1#$) ) ,WI9-F7,-19111) 7Z-,E!,-O78-!(D-!
EI1)G-IF,70!(D-D) ,WI&7S)E<!
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P'4#$%&'(P'YOA, /" +#'-6" . &A, *#&'6h-O'TOR'1L1 1 ) 1'F*6$$O", h$6X "+ \ -, &<&'A-+2"*0,8H'<&"+#'."§F&2"+*' O &, *:'6-+,*"+&H', /A&' . 6%&&+'5) - BU6&T'
6'&:2'F"."," I EN="("O-F&O<&%'343(?

CD-I/#I'(WYY CQUE--IH'GL, - I5@UDHEIE(#' $I-EEIE(--!, - . -"8"$CIOHNE!!

o

VH#SH8 (T'B&B&A,"-+*H&*" . &A, *#&"™,"\*:",/' I 1 8@'5)-$46&7'6'&:2'F"."," I B N'('O-F&O<&H'343(”'

CD-1),'-)IEI1)G-1,-078-)19WI9LIN) 7Z-, E'E'SF7, O#I!, ~O78-) I9WIF#, O Ei#(I$7!. 7E(ICD-1) '~ ) [EI1) G-T'EIFLI!
THI&IHE(" .EI+D' . DIO#3-E!, - 1E-1# . D#I-$6-HIE--H'G1, - 156¢
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PHSHE' (V' 1'62" . $2#8'65:"-6'A>.,"6."*," 1 1 8@'Q-:&'5. -$H6&7'6"&:2'F"."," B I N="("O-F&O<&4'343 ("

_"2831D"$5'8/ ) DI ATBAR) U TA S5 RIS 214D M CD-IHG, . 11(L, #II8#I1-17FI(D-1) '~ ) [EI1) G-17FI(D-1/#1" (W
Y'Y CQUEI(-E(-)"$!(D-IF'-1)EI$-0(!(7!(D-IEI1) G-1) W'$SGIO- ) EClth-~IH'G L, ~15BKl!

VHGHE! (51) S22/ <82 N /1 N 8Q'S! L& A, =B 282" 248 EQHHE, E*+2'."28'5) - $H68="0'&:2'F"."," I I N'(O-F&O<&H'
3437

3.5.' Summary findings sanitation
H'G1,-!:;1&,78")-El#$!78-,8'-+!7F(D-IEWE(-OEIF71$) I"$IM) ) 'EIMO#O#! 1E'$G! (D-IE#O-!". 7SEHE! (D-I"I11E(, #(" 7 SE!
1E-)!"$I(D-!(-0(1#978-41. 7$E) -, "SCIEHS' (H('TSHEH! .D#'SI7F. 7$S- . ('7$!#. ('8'("-E<H'G1, -!5AIED7+Ed!

ol CD-I1E-,I'$(-,F#. -K-+D#(IOTE(&-78I-!,-F-, |(THEG(D-1(7'1-(Ly!

ol CD-L.7$(#'$O-$(UI+D-,-I1,"$-HIFH- . —ENl |-HSE'SCIOH(-, "#IEIEL . DIEN(7'|- (1848~ +#(~,11E-)IF7, IFI1ED'$G!
~(.'EI9-"$61. 7$(#'$-)y!

ol NO&(W'SGHS)!(,#$E&T,(17FI(D-1. 7$(-$(EITFI(D-1. 7S (#'$SO-$UT7S. - IF1lIg!

ol C,-#(O-$(ITFIF#- #IEIL)G-IK'S! . HE-ITFIHI& (IIH(, "S- H$) IMaRLI7 , [E-&(HG-IK'$! . HE- I TFIHIE-&(".|(#$3Ly!

ol R-1E-ITFI(,~#(-)IEI1)G-IKQ'7E7I")EN . TO&TE(L4S) I(,~#(-) I-FFIL-$(I'$HG, . 11(1, - 1$) | 1E- I 7TFIQ TGHEIFT !
T73$617,1-1- (" (W18, 7) 1. (7$Ld
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DHB-I#$I#) 8~ E-I-FF— . (17$!(D-le 1#' WTFI(D-IG, 71$) +#(~,d IJHSWI&-T&I~1+'(DI&'&-) +#(~, [E1&&IN1E-1-# . D'$G!
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Fif— #IIEI1)G=17, I4+-H#E(—+#(- <
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TS () <1, 1-8$. . +//H(.1%)10) 1$2%2/0) 11" /58172187 () $2!, "%, 1(.10.$113/28/8$8, ) <1%) 1., /20) 1" 04%) 15%. ,$1%) 111(2, 6!
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T2UHILEE) ™ <O, 31D" O$TT" :BSLFESH)D ™ MOS)T . H) L2HSHAN DY
o R e A YT R T Y 0$1U",)1:"™

142" N8RHSD) T

'#$I&'34'L. & .O&+," . *+" > ,"—+"./.,80."+'122"."1<*<*'5) -$h6&T" I B N-"O-F&O<&!'343(?

!
YSIED7, (U(D-IF7II7+'$G!. D#II-$G-E#, - IF71$) I"$IM) ) 'EIMO#O#!

ol [LW&(IH(,'$-E1&, 78")-II'O'(-)11E-, . TOF7, (#$) #, - I'3-(7&7IIL(~(D-1G, 71$) +#(-,{'

ol U-&(.I(HSIEM, -I'$H) - L#(- D) -E'CS-) K. ~EE& T 7IELU'SH) ~e L (- L. 7SE(, 1. () K+, 7$6!) ~E'CHAI-#3'$CU$ 7!
E-&, #(-V'SF'I( #( TSICIETHIH+HNE (LUI'SH) - (-7 &~ #(-) HS) IO#'S(#'$-) KF LI TFIEIL) G-LIAS) - S
~$8', 7$0-$(#I(D, -#(1IG, 7T1$) +#(-, H$) L, F#. ~1+#(-, 187N ( TSUF7LIEO-IIENOTERL' (719, -- ) '$C14S) 14!
E71,.-17F) E-#E-1(,#$EO'((‘'$6I8- . (7,E1I'3-1,7) -S(E4$) !, #(Ey'

ol Hft-.H#IIEI1)G-ICIE-&(#G-I"E19-"$C!) E. D#, G- ) 19WIB#. 1101(, 1. 3E'$(7!(D-I Y UQEI2 7S 7, O# (' 7SI TFISFIL-$(!
#$)1-FF11-$(le 141" (I 7F(D- Y %QEy'

ol CD-1.7$8-$("7$HIIE-+- #G-IEWE(-OVEISIG77)!7,) - ,ICD-1-FFI1-$(I'E!,-&7, (=) (7IFLIFI1-$8', 7$O-$(#!!
E(#$)#, ) EHS)'EIST(1,-1E-)I'$(-$( 7$#IIKIa 7TGHEIF, 701(D-1bM%al'EIFI#, - )

ol ['-)E-&(HG-1H$) - HIEIL)G-IEIST(,-1E-)'S(-$( 7SHINK
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4.Operational Mechanism for Faecal Sludge
Emptying, Collection and Transportation

4.1.!

Population and water supply

M))'EIMOHO#I'EL. " (W+" (DI, 718) 1?10 II'7$1&-7&I-<N(I"E!-0&- . (-)!(7!G, 7+!(7!5>10'1I'7 $1&-7&I-19- (+--$! - ; - 5!
#$)!:;?2;AIM,71$)1@; 1! 7F(D-1&7&LI#('TS'E. 7$$-. (-)!(7!(D-1&'&-) ! +#(~,\EL&&IWI@; ;45 ; ;1. 7$S- . ('7$EICD-!
)-0#3$)IF7,1),'$3'SCI+#(-,'E1-0&~. (-)!(7'G,7+IF, 70!z ; ;45 5 ;!

O"C)#II(7107,-(D#$!510"II'7$10"C) #KkI%- -

H'G1,-!:5<!
Drinking water Addis Ababa
3000 1200
8 &
S 2500 1000 ©
L S~
. o
2 2000 800 g
s o
»— o
t)' L
GCJ 1500 600 TC’
c ©
S £
2 1000 400 O©
o ©
2 @
E s 200 &
= =
0 0
2021 2025 2030 2040 2050
==@==connections ==@==demand (m3/day)
|
V'HSH&'3((@%-186,"-+. 20" +X"+#'S* &' 122" . ' L<*<*!
8*<: &' ('@%-186,"-+."2U"+X"+#'S*, &' 122" " 1<*<*'5) - $H6&T" B B N="343(?"
Description units 2021 2025 2030 2040 2050
Population (rounded) capita 5,000,000 6,000,000 7,400,000 10,400,000 14,000,000
Population growth 4.28% 3.5% 3.0%
Persons per connection capita/hh 5 5 5 5 5
Households (rounded) hh 1,000,000 1,200,000 1,480,000 2 080,000 2,800,000
Water supply
Coverage water supply connections % pop 60% 70% 80% 90% 90%
Number connections (rounded) hh 600,000 840,000 1,184,000 1,872,000 2,520,000
Drinking water consumption incl NRW led 93 89 85 85 85
Drinking water production m3/d 279310 374017 503,200 795,600 1,071,000 ||

4.2.!

Definitions

H6.J1) ~#IE!+"(D!(D-1E#S' (#('7$!. DH'SIF, 701 7$(#' $O-$("$I7SE' (- IE#S' (#(' TSIEWE(-OE!(7!, -1E-IC71) -E'G$!(D-!
~O&W'SGH( HSEET, (I(,-#(O-$(1#$)!, - 1E-191E'$-EEIO7) - IE4'('E'O&7,, (#$(1(7!, -#I'E-!(DH#(|(D-, -'EH!
&,7$71$.-)!)'FF-,-$. ~19-(+--$IE-&(#G-IF, TOIE-&(". |(HSIEHS) | (D-IF#- . HIEIL) G-IF, 7O1&" (lI#(,'$-EIS! (D'E!
,-&7 ,(I+-11E-1(D-ID'E(7," . #!(-, Olj2"#&)D"V(7) -F'$-1(D-1. 7$(-$(E!, ~O78-)IF, 7OIE-&(". | (H$3EHS) 1+ -1 1E-!
i5)"" 1) 1"204*D " H$O #2I1(71) -F'$-IEI1) G-IF, 7017(D-, |~ WHEWE(-OEdI& (1#(, "$-Edll-# . D'$GI&! (B~ (!
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F#8)D"I'EI(D-1. 709'$#('7$! 7FIE. LOUF#- #IIEIL)G-LH$) I'e 1) (DH(H. . LOLI#(-E'SIE-&(" . ((HS3EQIF) " 1) 1'214*D"™
SH$O'#302!'E!(D-IEIL) G-1(DH(#. . LOLIH(-EI'$I&' (Eda7 (DI, -1#10'0(1, -1 7TFE7INE¥S) 'e 1) EN. 7$(#'$'$CIO 7E(IW!
-0.,-(HHS) 1 +#(- 1'$). TO9'SH(' 7SI+ (DIEAS)UC, ' (1O- (HIEN(, HEDIHS) C7,18#, '71EL.D-O' . #I1. 70&71$) E!

Uh-&(HC-H$) IFt- #IIEIL) G-I, 701&" (EID#B-1$7 (19--$!(HSE&T, (=) (D, 7LODIE -+ (1 #$IO-1 #+17 184, (HIN
)'G-E(-)M#IEIL, W7, IE-O'E7I") $)!, ~-ELI(EIF, 701(D-1. 71I-. ( 7$4$) IE(7, #G-c(, ~#(O-$(17FI-0. , - (#17,191#.3!
+#(= 4+ (D17, 1+ (DTL(IG, ~W+#(=, 14$) 1+ (D17, 1+ (DT L(I+#(~, | 1E-) F7, FI1) Z#('7$!

4.3.! Quantities
O1#$('("-EI7FIF#- . #IIEI1)G-1&,7) 1. -)!+'(D'$I&' (EH#,-1-0&,-EE-)"$!(-,OE!7F 8. (%$)"// . 1 .B"#-"")a"#$,)I$8)
J$e,-"")I$8)6S " &I IHBWIF. (7,E'SFIL-S. - |(D'EME. . LOLIH('7SL #(-1-<Gd) ' - (HS) . I'O#(-d191(!(D-'O7E("' O&7, (#$(!
F#.(7,E'%#,-14D-(D-,D)-.70&7E'('7$!(#3-EI&I#. -1#978-17,19-17+!(D-+#(-, | (#9I-#$) |(D-|(W&-7F#SHI! . |-#$'SG!
O#(-,"#I11IE-)I[-. TO&TE' ("7$!18) -, | +#(-, k#$#-, 79" . 1) 'G-E('7$LI'EIEI7+-,191 (!, -ELI(E'$!#O1. DG, -#(-,!
=)L (7SI'SI87I1O-(D#S) - . 7TO&TE ("7TS!"$!'  K#t-, 79" 1)) 'G-E("7SLIMSHI! . |-#S'SCIOH#(-, '‘#IE'8#,WI+") -IWIF, 70!
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T e Concrete slab Soak pit
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EI1)G-I'E!,-O78-)!+D-$!(D-IF' ,E(1.D#O9-, I 7FI(D-1E-&(". | (#S3E EIDHIFFLIN 7 7+1F7, e 1'-E . -$(E-((I'$C! 7F!
D1O#SI+HE(-USHSH-,79'.1.7$) " (‘TSEU+' (D) -G, #)HOI-1.|-#$'$CIOH(~, HIENEL . DIHE!(7'|- (1848~ K+D' . DI'E!
.7007$"$IM)) EIMO#OH#LU(D'EI+711)19-1> II'(, ~E1&-, | #&" (#1&~, W-#, K| . WLUE--1C#9I -1 - d
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7F(D-IEWE(-O4F708&I- (-1-O&W'SCI'SIM) ) EIMOHOHI'EHIETI 7F(-$!, e 1", - )19~ . #1E-1&-7&I-1+# (11$(1!(D-, - 14, !
&,791-OF!-Gdl(D-1(7'1-(1. #$$7 (19~ FI1ED-)19- #1E-1(D-IF' E(1.DH#O9-, 'EIF'lI-) 1+ (DIEIL) G-IME!(D-IF', E(!
.TO8#,(O-$(ITFI#I&, 78~ M) ~E'C$-) E-&(".I(HSIV'E!(+'. -|(D-IE'Z-17F(D-1E-. 7$)!. 7TO&H, (O-$(KE--H'GL, 1= LI
(D'E!O-H#SEN(DH#('SE(-#) 1 TFI> 3 I'(, -E1&-, | #&! (#1&-, M—#, 1> 1p12; T 11> Ir1@; 1'(, -EIE-&(HG-1&~, | #&' (#1&~, -4,
+711)19-1,-078-)d!!

K('EN(719-1-08- . (~) | (DH(#F (-, 1#1. 7181 -1 7FW-#,EITR#IEL . . ~EEF1I1-O&(W'SG! #O&H CHUE-&(". | (HS3EI+'I119-!
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4.4.! Sanitation and wastewater
C719-1#91-|(7'HEE-EE!(7)) -E'GSHS$!7&- , #('7TSH#I|O- . DHS'EOIF7, IF#- . HIIEI1) G-1O#SHG-O-S (U +-1&,-&#, - ) 1#!
&TEE'QI-IE.-$#,"7IF7,IM) ) 'EIMO#O#IF7 ,|(D-1&~-,"7)!: ; -5l ; 2 ;<Y -IHEELO-) |(D#(d!

ol T &-$I[-F- . #(TSI+IIO-IHOHS) 7$-)IOW! - ;=;1(D-I('O-I"$-IF7,|(D-1h1E(H $#OI- [-8-178&O-S(I\ 7HIEy!
ol IBI'$-1+"(DI(D- 1% [\EHIIEAS' (#( 7SIEWE(- OEI+"1119-|OH#SHE-) ) ~e L (- IWHS) HIIE-&(HC- HS) I IF- 4
EI1)G-I'EI9-'$G!,-O78-)!7$U('O-!

CD-1-E('O#('7$E!I7$!(D-187110-ITFIE-&(HG-14$) IF#- #IIEI1) G-, - 18, ~E-$(- ) I"$ICHOI-I=H#$) H'G1, -1 :=dCD-!
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8*<:&'R'Y.,"O*,&."F-:$O&'-0'6*&6*: . : $2#8&"*+2" . &A, *#&'122".' 1 <*<*'343 (L34P4'5) -$46&7" 1 B N="343 ('

Description units 2021 2025 2030 2040 2050
total sewer & decentralized connections hh 183,220 243672 327414 474,361 623,388
Coverage off-site % pop 18% 20% 22% 23% 22%
% open defecation % pop 10% 5% 0% 0% 0%
% onsite % pop 72% 75% 78% T7% 78%
% onsite wet systems as % onsite Yonsite 20% 30% 40% 65% 90%
% onsite dry systems as % onsite Yonsite 80% 70% 60% 35% 10%
Onsite wet systems hh 140,000 270,000 460,000 1,040,000 1,960,000
Onsite dry systems hh 570,000 630,000 690,000 560,000 220,000
Sonsite as part of total population Ytotal pop 71% 75% 78% 7% 78%
Basic assumptions
Sludge from sewerage to be managed peryear oy 25 25 25 25 25
Septage to be managed peryear oy 100 100 100 100 100
Sludge accumulation dry systems oy 60 60 60 60 60
Potential for reuse
Effluent WWTPs m3/day 61,073 86,000 111321 161,283 211952
Sludge from WWTPs to be managed peryear m3/year 4581 6,092 8,185 11859 15,585
Willingness to empty onsite wet 100% 100% 100% 100% 100%
Septage to be managed peryear m3/year 70,000 135,000 230,000 520,000 980,000
Faecal sludge from pits peryear m3/year 171,000 189,000 207,000 168,000 66,000
Willingness to empty onsite dry 10% 50% 100% 100% 100%
Faecal sludge from pits to be managed peryear m3/year 17,100 94,500 207,000 168,000 66,000 I
Sanitation Addis Ababa
3,000,000
2,500,000

» 2,000,000

e

2

o 1,500,000

wv

=]

o

T 1,000,000

500,000 I
2021 2025 2030 2040 2050
MSewerage M Wet onsite M Dryonsite M Open defecation
I'HSH&'3R'@N-1&6,"-+" . *+",* "= +'122". "1 <*<*'343(L34P4"+' &40 ."-C'E-$.&E-:2."5) - $h6&7' B B N='343 ('
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4.5.! Faecal sludge and septage emptying and transport

451! Criteria for selection of appropriate technologies for emptying and transport
L=, HILE-)IF7 (D-1E-I-. (7SI TFIH&&, 7&, H(-!(- . DST7I7G'-EIF7,!-O&(W'SCH#S$) |, #BE&T , (1, -d!

CHSU" 18" : /1$7$D3"2-1(D'E!O-#$E!(D-1(- . DS 7I 7GWIDHEIO - -$H&&I'- ) 1+) - WIS ) . #$19-181, . DHE-)IF, 70!
-I'#O1-1$)!. -, (‘F'-) E18&!'-  Eq!

KLISUYGU 8" -/ 1$T$D3" 28/ )& /YU 242 2" 2254TT, ' 5 " LGB TT"*"31' <8/ 3843) "$i' 111D/ ; $AULD' - $4 18" 2¢
1-$.-07SNISS78H( 7SEDH(4, -jF (N(7IDHS)1-1j) TP LIMIEIL) G-1F, 7O 'FF' . 1I(7 . #( TSEMH, -1 7$E') -, - )<
L. LI(IEIL) G-NO-#SE!, - 1#('8-IWI(D' . 3IEI1) G-IFLII7F, 199'EDA ['FF. 11(117 . (' 7$! O-#SEIEO#III1$848-)!
#. -EEIHS-EISIDIW(-,  #'S

FA28)3L) ;™" SH4$8" 163)TT, '2428)31) ;""" -/ 1$7$D3""2-1(D-1(- . DS 7I 7GWIED 7 L) 19- HHFF7, Y#OI-1(7117 .1
-$(,-&,-$-1,EHS) HOI-1(719-178~  #(-) #$) IO#'$(#'$-) "$IM) ) 'EIMO#OH!

C-.D$7I7G'-EI(DH(3L ") 2" /$42" /$1%2 "2 HU3: ™ T""U" TIK( O -4IDWG'-$-41. TE(EUIBHIL-IF 7,10 7$- Wi~ (L
C-.D$7I76'-EI(DH(BOMSU™" e/ A" TT; 11D 1 a$h\ILD - $1*I$1 2S5/ A\ h2y!
C-.D$717G'-EI(DH(1#$E" - ' DESAT* ) &"y!

C-.DS7I7G'-EI(DA (3L 1) 2" 2" HU3: 1" U TS O 38" O N #$318'$5'U3" alkDWG'-$" .41, - ) 1. ) 1+7, 31 7#) !
HEE'E(E'$!, ~O78#Ic!(,#$E&7, (I7F, 199'EDY, =) 1. - ) IEO- I~ (.

4.5.2.! Selection of appropriate technologies and equipment for emptying and
transport

4.5.2.1.! Characteristics of OSS to be served

H,70#1(-.D$' . #1&7'$(17FI8'-+U(D-IO#'$I&#, #O (- EI+D" .DI) ~(-, O'$-!(D-1$- . ~EE#, WI-O&(W'SCIE$) |, #SE&T, (!
~e1'80-$(H, 0!
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5.0ffsite sanitation
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5.1.! Kality Wastewater Treatment plant
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8*<&'(R'@:*++"+#'.&S&H*#&\*:",/* 1 18@'5)-$46&7" B B N-"343(”

The Kality Wastewater Treatment plant comprises a centralized and integrated sewer collection system
and a single WWTP.

The WWTP includes the following unit processes:
I Intake

1  Fine screening

I  Grit removal

1l Primary clarifiers

1l Up flow anaerobic sludge blanket (UASB) process
1 Trickling filter (TF) process

1l Secondary clarifiers

Il Constructed wetland treatment

1l Sludge Digesters

1l Sludge drying

1 Sludge disposal

The Kality wastewater treatment system is schematically presented in H'G1,-!:A.

1" H6%8&" ($%% ) "%*+, -, -&. /01 2345171 7897796,671



I"#$4&'3DC"8E&\*:",/* 1 1 8@',%&*,0&+,".7.,80"

CD-19"7G#E!&, 7)1.-)!'S!I(D-!'YYCQI'E!. 1, ,-$(IWI9-"$GIFI#, - )41+D-,-#E!(D'E!. 71I)!
D#8-19--$11E-)1(71G-$-  #(-!-I-.(,"."(W(7!9-11E- ) IF7,!(D-'&1O&E! 7F!(D-1'Y Y CQ<!CD-!
&T(-S(HIF7,!-1-.(,"." W&, 7) L. (734$) |(D-IF$#S. ‘#I"O&I" . #("TSEMH, -1&,-E-B(-)!'S!
CH#II-15>CD-!B; ; ; O C)#WIQ'7GH#EI&, 7)1.-)!.1,,-$(IW'. 711)!&,7) 1. - 1#IOT7E(!6!
O'lI'7$!3Y DcW-#,<IMEE1O"$GH#I\-$%- (1. 711)19-1&1, . DHE-) (1B ;4; ; ;4I(D'E!
'$8-E(O-$(1.711)!19-!-#,$-)19#. 3I"Sl - SIW-#, EW—-1 # . L#('7SHS) HEELO&('7SE!'S!
C#9I-15><

1" H6%8&" ($%% ) "%*+, -, -&. /01 23451;,1 7897796,671



8*< &' (HW*:68:*,"-+'-(" E&'A-,&+,"*:", - ' #&+8H*,&'&:86, 16", /'Gh-O'<"-#*."* '\*:", /' I 1 8@'5)-$h6&T" I B N="343(”"

M$7(D-, 1 1$1E-)1&7(-$(#II'EN(D-11E-I7F(D-I-FFI1-$(ICD-1-FFIL-$(I'E!, -&7, (=) | (7IELIF 1!
-$8', 7$0-$SHIEHS)#, )EA] -$. -4(D'EL. 711)19-11E-) F7, e 1#. 11(1, ~$ICHOI-1521+-]
A 1H(-1(D#(. 1, ,-$(Wi#, 71$) 15B(7$!IF'EDL. 711)19-ID#,8-E(-) IO 7$(DIKICD'E!.. 711)!
G,7+(71?>(7$cO7$(DI'$! 1 ; 254CD-1,-8-$1-E1. 711)19-19- (+--$!1 ; AHS) 1 :<2'O'II'7$!
&~ Wi-#,4CD-1#,-#1,-e1',-)19-(+--$! : 14$) IADHICD-, -'EI-$7 1GDII4$) H8#' [#9] -HIE--|
OH&I'$IH'GL, -1 1 Ad

8*<:&'(P'Y.,"O*,&." A=, &+," " $*6$:, $h&"\*:",/ 1 1 80"
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HSH&'RAN*", /"1 18@'S",E"*+2'6-%'0".EA-+2. 5K~ -#:&"Y*),E="*66&. . &2'P'O-F&O<&%'343 ('

5.2, Kotebe Wastewater and Sewage Treatment plant
J7(=9-1+#E(—+#(- , W) E-+#G-1(,-#(O-S(1&I#S(!,- . -'8-E!>4; ; ; O I TF+HE(-+#(-, &, ) HIKICD-I-E("O#(-)!
H&H.(WITFI(D-1&I#S(I'EIB24; ; ; O cW-#,<ICD-1&I#$(IDHE!97 (DI 7SE' (- 7$S- . (7SEWS) | 7FFE' (1. 7$) 70'$'10!
JI8S-. (7HICD-1&IHS(HIET!, - . -'8-)EI1)G-IF,70!8#.110!(,1.3EF, 70! (D#(!-O&(WIF, 7O'E-&(". | (#$3E!"$!(D-!
,~ED)-S(‘#I#, -#ENE--IH'GL,-15ICD-!(,-#(O-$(1&,7 . -EE!"$!(D-1&I#S('$8718-E!.", . LI#("7$! 7F(D-IE-+#C-!'$!

8#,' T1EIQTS)EIF7 ,1#&-,"7) I TFI#97 1 (1=; N ANEICD'E'EIO-#$(!(7!O#3-!(D-1a'7 .D-O" . #1!~ OWG-$! [-O#$) lka ™ [ L 7F!
(D-IEIL)G-I(7IF#II9-17+!?0Ga ™ [ck!CD-IEI1)G-I"E!(D-$!),"-)I"$!9-) El+"(DHEOH#II&T, ('7$!9-"$C! LE- ) I#E!
O#$1,-<IMIIN(D-1-FFI1-$("$!(D-&I#S('E!-8#&T , #(-)1) 1,"'$C! (D-1)W'SC!&, 7 . ~EE**3-1(D-1/#I' (WYY CQ4!| (D- 1#, -#!'E!
S7(F-$.-)HS)IF,—-IW#. _-EE"II-19WIHSWO 7 YWAE--1&I#S!"$IH'GL, - 1= ICD'EIO#NI-#) |(711$#1(D7,'Z-) #. . ~-EEI#$)!
T$HO'SH(TSITF(D-1&191" ] -$. 4" ("EIE(, 7SCIWH) B'E-) (7IF-S. -I(D-1#,-#H$) !, -E(,". (. . -EE!
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CD-1+#1(D-1. 7$(-$(EI7FI(D-18#.110!(, 1. 3EI'EI9-"$GIE. , --$-)'E! #(D-, !, 1) -1#$) |(D-IE") ~+H#IIEI 7FI(D-I&7$)E!
-, 7)-UE--IH'GL, -1=5d] -$. 4"+ 7L1)19-1+"E-(7I'$(, 7) 1. -1) ). #(-)!) LO&'SGCIE . , - -$'$CIE"(~E!

VHSUE' R(YHh-"—+"-6'<*+X. "' . &S*#&'A-+2.'5) -$6&7" 1 B N="343(?

#3_1(D-1Y Y CQI/#" (W (D-TEIL) G-T"EL. 71l (-)I"$F7, O#IIWOWIF#, O - E+D'|-1(D-, ~I'EIG77) 187 (-$(#II(71#) ) 18#11-!
oMl 7U. 7O&TE('$GHalk. 3%71) -, IHIW&, 7) 1. ('7$!7,18-,0" . 7O&TE(W%-~! . DH&(-, |0<CD-1&IHS!I"$IH'GL, ~=: IED7+E!
(D-!HAI71(17FI(D-1&IHS$ (<
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6.Reuse Options

6.1.! Introduction
CD-1-$)1&,7) 1. (EK(,-#(-)\+HE(-+#(-,'#P)!
F#- #IEIL)G-LI7F/(D-E4S$" (#('TSIE-,8". -1 .D#'$!
+'[11-"(D-,19-IE#F-IWN) 'E&TE-)UTFF7,!,-U1E-) IF7,!
=, (#SHE&I" H#("TSE! ™ $I(D-17S5-DAHS) HEHF-!
) 'E&TEHITRI(,-#(-)+HE(-+#(-,#S) EI1)G-4!
-E&-."#IW(D-1&#,(1+D".D!) 7-E!I$7(1&,78")-!
8#11-F7,1,-E71,.-!,-.78- \WIF7,!,-1E-4I'E!
o (LHIN(TI-SEL, -VETI#(" TS 7TF/(D-+HE(-IF, 70!
D1O#3!#$)!-$8", 7$0-$(#I!. 7$(#. (NS
) (TSN -H#(-) I HHE(-+H(-, HS) - #!
EI1)G-1.7$(#'$!,-E71, .-E'EL.DIHEISL(,"-S(EA
-$-,GWUI+#(-,414$)17(D-,'&,7) 1. (E4#IIN 7R
+D".DID#8-I"$(,"SE". I8#I1-1#$) | . #SIT7FF-,!
,-8-$1-IG#'$IF7,!(D-E-,8".-1&,78") - <ICD1E!
)-&-$)'$G!I7S!(D-!(,-#(O-B(!(We-#$) e 141" (W!
#$)!(D-!(W&-!7F!,-E71,.-!,-.78-,-)4) 'FF-,-$(
(W&-E!7F&,7)1.(E.#$!9-1&,7)1.-)F,70!(D-!
(,-#(-)EIL) G- ) | H+HE(-+#(-, <!

CD-I(, ~#(=) +HE(-+#(-,) #$19-11E-) IF7,1$7$U
),'$3'$C!+#(-,1&1,&7E-EIEL . DIHE!(7'I- (U

"ol _QURCT (TR 7 P'ASIQRR'I*&6*:". . $2#& 8B &) - BH6&T \K". E+*"WO'B*-='&,"*:'534 (T?*-'Q$."+&. . 'U-2&..
FILED $G4'G#’) SRS G#( 734 '7$E(’1'( 8! 1*86%*:"):$2#8' U*+*#808&+,-'B&. -$46&'B&6-F&H/ ' €'B&$.&") &4'&. 'T-"WK 1 B'B&. &*H6E'

+7,30.1-#$'SCHHS) G, 715) 1H#(=,!, - . D#,G-I$H)  @1-#+0'—+ B * & d*+2%+2Y6-./.,&O.'5 DAY=+ &b, +%1 I %, @E U +*480&+,

/$49674C, ~#(-) EI1)6-IDHEIO--$IF71$) (7Deg—t S

&,78-,('-EIE1&-,'7,)(7)(DTE-I7FIF-, ('Z- EUEL . DIHEIOLIZ'SCIHS) 1 +#(-, |, -(-$(' 7$I&, 7&=, (' -EAI#S$) | (D-IEI 7+
E(-#)W, ~I-#E-17FI$1(,'-$(E%I 1) G- (DH(IDHEIO--SI(,~#(-) | . #$ID-$. ~19- 184 34G-) H$) 19-11E- ) I'$IH#G, " 11(1,-4!
D70-16#,)-$'$GHF7, ~E(WIHS)E . #& ' $CU&#, 3ENGTIFL. 71, E-EHO'$-!, - . IHO#( TSIHEI#) 1O&!. 78—, 17, IF7,1- TE'T$!
TS, 7TKIME&I" #(TSITFIEIL) G-17$!1#$) IO#II9-11-EEI-08 - $E'8-I(DHS!) 'E&TEHIICD-11E-17, H&&I". #(' TSI TFI(,~#(-)!
+HE(-+#(-, #$) EI1) G-IO1E(ID7+-8-, 1. 7O&IMI+' (D!(D-1-E(HOI'ED- ) 1 4+-#(-, 1#$) I-FFIL-$(le 1#' WEHS) #, ) Ed
H7II7+'$CI#&&, 7&, H(-1EHF-(WHS) H&&I  #('T$!,-CLI#('TSELEIDLE!. , ( #IIF7, 1-FF- . (8-, - 1E-SIdH'G1, - I==!
&,78")-El#. 708, -D-$E'8-178-,8'-+I7F(D-17&("TSENS!(D-F 7117+ $CIE- . ("7SEI+-1)-E. ,'9-1(D-1, ~1E-I7&("7$E!
O7E(!,-I-8#S$(I(7IM) ) EIMOHO#!

ol aQ'7GHENE--IE-.(‘7$l6¢:g!
ol R-1E-I7F-FFI1-$(UE--IE-. (7$IE=y!
ol al#.3M%70)'-, HI'-ENE--IE- . (7$la<!

" D$ ($4&>@.@RTNL.&QRINQNVR.&LACIPLT $@TT-. 2€TORLTT. LVULY.
& <biu.
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ol @'7E7I)ENE--IE-.('7$10<!

ol F7U.708&7E(E--1E-.('7$!0<0y!

ol 27$.#,97$'E-19'7FL-UE--IE-. (' 7$!@<6y!
ol T#,97$'7-)19'7F1-WE--1E- . (‘7$I0<By!
ol - 0".708&7E(E--IE-. (‘7$IAAL

6.2.! Biogas
a'7GHEI'EIG-$-,#(-)!+D-$194.(-,"#) -G, #) -19'7I7G" . #IO#(-,"#I!I'$!(D-#IE-$. -1 7TF70WG-$y!"$1#1&, 7 . ~EEI3$ 7 +$!

HESH-, 79'.1) G-E(7$%'S. -19'TGHEEHIO'0(L, - 71O - (DHS-KF 44! .#,97$1) ' 70") ~IKF ™~ 1LUDW) , 76-$IELI&D") -!
BS)I(,H#.~EITFI+#(-, 18H&T L, N(VE, -$-+HOI-IF1-11&, 7) 1.-)IF, TOI+HE(-1(, ~#(O-$(IMS#-, 79" .1) 'G-E(' TSI 'E!
OHE" HIWHIE'O&I-1&, 7. ~EEL#,,'-) 71 (" SIE-8- , HIIE(-SEIOWOHSI) 'Fr-, ~$(19# . (-, '#I(D#( . #SILE-1#IOTE(HSW!
7,64%" . |OH#(-, #IHEHIELOE(#(-11'(17. . 1,EI'$!) 'G-E('8- IEWE(-OEH O#,ED-E4!, 199'ED!) LOKENE-&(". | (#$3ENHS) | (D-!
M,.(".IC1$),#Ia TGHE EIIGHEIR, 7) 1. -)IF, 7017, G#S$' . |O#(-, #IEIEL . DISEI#$ O#IIO#$1, ~D1O#S!-0. , - ()
3'(.D-$!,~O#'$EU. , T8EIE( H#+EUHS) I-#8-EHF(-,)) -. TO&TE (TSHS) F-, O-S(#(' 7$11$) -, ', (CD(K$ 7! 7ONG-$L!
7)) (TSEIIHSI8, T) L. (EITFI(D-i$#-,79".1) G-E( 7$I#, -19' TGHEHS) IEIL, , WIMF(-,1-0(, #. (' 7$I7FI9 7GHE!
K-$-,GWLAI(D-IEIL, , 1. 7O-EI71(17F(D-1) "G-E(~, EI#IOWI&, 7) 1. (17F!(D-1H$#~, 79" .1) 'G-E(' 7$!EWE(-OICD-1O#'S$!
LTSEC(L-$(EI 7RO 7GHE, -|(D-1F] w#$) ™ 1 IGHEACD-19'7GHEIOL, $EI8- W+~ [11+-D-$I(D-1F] .. 7$(-$("EO7, !
(D#$!?; T 1$)!(D-,-F7,-19'7GHE! . #$I9-11E- ) EHIELOE (' (L(-IF7, 13-, 7TE-$-41. D#, . THIHS)IF', -+ T77)IF7,1.773'$C!
#$)!I'6D("$6!

CD-1&7(-$(#1(7!.7$8-, (I(D-19"TGHEH(I(D-1/#1" (WY Y CQIDHEIQ--$! . #1. LI#(=)'SIE- . (‘7$I25NS$HH#) ) (‘7$4(D-!
F7117+'$0! . #$19-1-$8'E#G- )

! AAWSA can use biogas generated from their own wastewater to power their operations. This will
allow the utility to reduce the consumption of electricity. It must be stressed that the sewage
treatment plant’s primary function -- removing pollutants and disease-causing pathogens -- is not
interrupted by this feature;

el AAWSA could also claim carbon credits under the clean development mechanism. Achieving even
better results are possible through close monitoring and control of processes. Dedicated efforts by
the technical support team ensure consistent operations of the plant for not only achieving the
desired parameters but also sustain green energy production from non-fossil sources which helps
protect the environment;

! The excess power, if any, can be used to incinerate solid waste materials finding its way to the
treatment plant. A closed loop incineration system will need to be considered to minimize ash,
heat, and gas to be dissipated into the surrounding environment;

! AAWSA will need to work closely with EPA to ensure conformity to the environmental regulations;

! Kaliti WTP design made provision for expansion of the same type of treatment process to
200,000m3/day in the same location. It is recommended that AAWSA studies whether it could
become a power producer and effectively engage gradually with the Ethiopian Electric Power (EEP)
to discuss the possibility to enter into a Power Purchase Agreement (PPA) in which the utility gets
paid for the electricity produced. Prior to this, AAWSA will need to conduct a feasibility study to
determine the commercial viability and requirements for setting up power infrastructure;

! Bottling of Gas: I$IF1(1,-IMMY%M!.711)!-0&I7,-!(D-18'#9'I'(WI7FI97 ((I'$G!9"7GHEICD-!(-.DS7I7GW!'E!
-8718'$G1#$)!. -, (#'SIWO'GD(19-.70-1#$-+!,-8-$1-1E(,-#O«!

6.3.! Effluent reuse
M&#,(IF, 70! (D-#el#.11(1,-10-$('7$-)"SIE-. ("7$! 254 -FFIL-B(IF, 70! Y Y CQE! . #$!19-11E-) I"SIE-8- , #I!7(D-,!

+HHIE'S.11)"$GI"$IF#, OIX, ,'GH('7TSUDW) , 7&7$" . EN#S)E. #&' SO (,--I$1 -, "~ ENELE(#'$HOI-1(, - 1&IHS('$O!
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ISE( L (TN H#, HHEDWHS) IS THULT, (HOI-1+#(-,1&, 7 . -EE'SCI&IHB(EIC, -#(-) I H+HE(- +#(-, 'EI+") - IW#&&I"- ) I'$!(D-!
+7,D)41-E&-."#IIW'$!#, -#E!+D-,-1(D-,-I'EI'S. ,-#E-)E.#, . "(WI7FII (-, SH('8-+#(-,IF7,!", ,'GH('TSU'S. , -#E-)!1,9#%!
)-O#$)IF7,1&7 (#9I-1+#(-,dID'GD!. TE( 7RI, ('F' . "#ILIF-, ('I'Z-,'#$) D'GD!. 7TE(! 7F#) 8#$ . - ) 1+HE(-+#(-,!(,-#(O-$(«!
CD-,-I'EHID1G-10#,3-(1&7(-$(‘#I'F7,!-FFI1-$(!,-V1E-I'$!(D-1" , 70" ,-G'7$! ] 7+-8- 4I(D-E-I'$" ("#("8-El#, -!
ELE(#'$#91-17SIWI+D-$!(D-, -1, -1#,G-18711O-E! 7FI-FFI L-$(<X(VEHIET"O&T, (#$(!(7!. 7$E") -, !(D-!. 7TE(E!8- ,E1E!
9-$-F'(EI'$!,-1E-17F-FFIL-S(IF, 7O!(,-#(- ) \E#S' (#('7S!+#E(~<ICD-!(#,6- (1. 1E(7O- El+D7#,-1I'3-IW(7!F'$) 18'#9I-!
,—~1E-17&("7TSEIF7 \-FFIL-S(IF, 70O!(,-#(-) IF#- . #IIEI1) G- 1#$) I +HE(-1$--) |(719-1. 7SE") -, - )«!!

6.4.! Black Soldier Fly (BSF)
afE-) 7! (D-HSHIWE'E 7FIBH, " 7T1E!+HE(-!, - .W.I"$C!O- (D7) Ella%H!-O-,G-E#E!#18-, WI8'#91-10- (D7) 7F
9'7.7%$8-,E'7$I7F7,GHS" 1 +HE(-|(DH#(! . #$!-$GHG-!"S!+' (DHIED7, (/(1,5#,71%) 1&-, ' 7)|(7!G-$- , #('$G!, -8-$1 -<|alH!
1#,8#-1D#8-!(D-! . #&#."(W(7!.7$8-,(18#,' 71EIE71, . -EI7FI7 ,G#S' . | +H#E(-1#$) | . #$ID#B-1#ID'CD -, IF#- . #IEI1) G-!
1(I'Z#('7T$HE . 7084, -) (7! (D-IF1-1'&,7) 1. ("7$!9W19,'e1-((-E!(D1E!(71.D'SC!I 7S \E!I7$!-$8', 780-$ (U
#G,". 111, -4 +#(-, D) IE#S (#('T$HS) . 1-#S!. " (-EICD-!O#'$!&, 7) 1. (E!7F (D-!a%H!#, - | (D-I1#,8#-41+D" . DI, - I#!
G77)1&,7(-"'$IE71, .- IF7,)O7S7GHE(," . #$'OHIENI'3-!.D". 3-BUFEDA#$) 1&'GECICD-W! . #$!-"(D-,19-IF-) |(7!(D-1#$'OHIE!
'$I(D-",! #+IF7, OWE!I#,84#-17,1&,7 . -EE-) IF1, (D-, ) "$(-C,#(-) I"$(7!#$' OH#IIF-- ) EclalhHdl 7, 1588 1 4™ )88 /$*,'E!
#_.7007$14$)1+")-E&,-#) FIW7F|(D-IF#O"'IWI348 " #1- 1.64( " $a%H!"EHIFIW! (D#(1) 7-E!$7(ID71) HSW!) 'E-HE-<lal#. 3!
E7D)'-, IFIWI#, 8#-1&IHWHIE'O'I#,!, 71-1(7!(D#(!7TF - ) +7 ,OEHE!-EE-$("#I!) - . 7TO&7E- ,EI'$!9, -#3'SC) 7+$!7,G#$".!
E19E(,#(-E#$)!,-(1,$'$C!S1(,"-S(EN(7!(D-E7'KIMI.700-, . "#I! . HE-| . #$19-1#)84#S$. - ) IF7, !, -#,"$GlakH4I#E! (D-! (D-!
'$8-E(O-$(.#$19-1) 7$-I'SIH1O7) 11#,|0#$$- Il

6.5.! Biosolids production.
a'7E7IM)EMH,-1(D-1OT7E(19#E". IF7,0O!7F - 1E-I7FIF#- . #I'EI1) G-«
CD-Wi#,-1"$(-$) -)(7'9-11E-) HEHET'. 7)) ' ('73- <!
CW&' . #IIWHQ'7ETI)EM,-1,-O78-)IF, 7014#) ,W'$G19-) #$)!
#E(-, H$IH&&, 78, "H#(-1&, 7 . -EE'$GI('O-! . #$I9-11E-) )", - (IW!
F7,1#3) H&&I". #(" 7SI 7TETI")EM, - (W& . #IWI$ 1 (,"-$(!,".D!
#$)!.#$19-11E-) HEHS' (,7C-SU9HE-) IF-, ('I'E-,<!CD-W!
'0&,78-E7''&DWE" . #1!&,7&-, ("-E4EL .DHE!O7'E(1,-!D71)'$G!
& (WHHGG, -GH("7TSU&T7, TE' (WHH#S)ICI(D< ] -$. -4(D-",|O#'$!
8#I1-"EHIET'. 78) ' (7S~ ,<%(#9'I'E-)!9'TETI")EI&, 78") - I#!
EI7+!,-1-#E-I7TFIS1(,"-S(E/(D#(!. #$!9-I1E- ) IOW&I#S(E! 78-,!
(D-1.71,E-17FE-8- #IW-#,E<Q'7TETI")ELH#SBIO-IETDITTE-17,! 1418 RHQ'-. ~"2'A&:&, . "+ \*OA* ¥ 5P+ ) A" =34 (T?
'‘SIH&-11-(-)!F7,0KI77E-IF7,OVE/(W&" . #IIWI1E-)19W19 113!
&1, .DHE- Ei+D'I-ID71E-D71)!. 1E(7O-,E'O#WI&, -F-, | +H#E(-I"$I$-#(4. 7O&,-EE-) 1&-II- (E! [ 1, '$CI&-I1- ('EH#('7S!
9'$) '$CIOH(-, '#I!. #$19-11E-)<ICD-19'$) -,!I'O'(E!9,-#3) 7+ 7F(D-1&-1I-(E'1$("I!(D-W'#, -1#&&I'-) /(7! (D-'E7'I'#$) !
‘B!, -1-84#$(!+D-$!(D-1O#(-, " #I'EDN 'FF. LU (1(7'&-1I-("Z-<H7,!1%,-E(,". (-)1E-I"$HG," . 1I(1,-419'7E71) &~ 1I- (E!$--)!
(719-1E#$'('Z-)UIF7 , "SE(#S. -"$!G, --$D71E-E!(7HEEL, ) "-U7FFI 7FI#11&#(D7G-SE< ™ (D-, +'E-4!(D-11E-1$--) E!(7!9-!
—EG - (NT-8(,-$.DO-$(0!(D-1H&&I" . #(' TS 7TF&-11-(E"$IH!(,-$.D'S$IHG, . 1I(1,-1F7,!. . 78&EI(D#(1. TO-1$7("'$(7!
), - (L. 7$(#. (1+' (DV(D-1&-11- (EIKOHSHSHEN &HEAWHEN +D-#(4- (<!
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6.6.! Co-compost
T7TO&TE(1.7$E'E(EI7TF)-.7O&7E-)!7,G#$".|O#((-,!7,'D1IOLE!(DH#(! . #$19-1#&&I'-)(7IE7'IIF7 197 (DI +#(-,!

~(-$(7$H$)I$1(,'-$(1&, 7T8'ET$I&L, &TE-EICD-1. 7U. 7O&TE('$GI&, 7. ~EEI-O&ITWE. 7$(, 711-) -, 79".!

-G, H)H(' TSI 7F7,GH#$ .EN1E'SCIO7, - (DI 7$-1F--)E(7 . 3KDLOHSI+HE(-14$) 17, G#S$' . [E71") 1+-#E(-LICD-1. 7U
.TO&TE('$GI&, 7. ~EEVEVIILE(, #(-)I'$IH'GL, ~I=2dH#- . #IIEIT) G-V'E,".DI'$IS'(, 7G-$H$) (D, -F7, 1) 7-EI$ 7 (14 +HAIE!
E#('ENI(D-1Fc2!,#('7!,-e1',-O-$( +D'.D!I-#)E!(7!D'GDI2N7EE-EN) 1,'$C!. 7O&TE('$G!7, "SELFF' .- $(I(-O&-, #(1,-!
'$.,-#E-1)1,'$G!(D-!(D-,078D'I".1. 7O&TE('$CIE(#G-ICTIO'$'O'Z-|(D'EI&D-$70-$ 7' ('ElH) 8'E#OI-1(71. 7O&TE(!
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6.8.! Carbonized fuel
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6.10.! Estimation of volumes of reuse products (actual, short, medium, and long-term)
and selection of most appropriate
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6.11.! Selection of most appropriate valorisation for Addis Ababa
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7 .Faecal Sludge Management Roadmap
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8.Investment plan
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Annex 1 — Programme

Faecal Sludge Management (FSM)Needs Assessment, IWRM-4-WASH Project, Addis Ababa, Ethiopia

Activity Item
Kick-off meeting and start desk studies

Field visit to Kaliti and Kotebe treatment
plant to assess opportunities for FSM

Courtesy call to and consultation with
AAWSA and WaterAid on FSM activities and
understand priorities, solid waste
management municipality (market waste &
beautification/ landscaping)

Courtesy call One-WASH-Programme and
continue desk study, minister of water (&
energy including biomass/ biogas). Ministry
of agriculture on crop fertilization / tree
(nurseries) irrigation, aquaculture,
aquaponics, poultry / fish feed, co-
composting, vermicomposting, etc.)

Field visit to peri-urban low income areas
and established urban to assess sanitation
facilities and condominium sewers

Start developing FSM intervention strategies
and roadmap

Presentation of FSM findings to AAWSA
Finalisation and submission of FSM report

(intervention strategies and roadmap)
Elaboration report

Elaboration report

1 HESURE (%) "0+, -, -&. /01

1st— 10" November, 2021
Responsible

Daniel/Jan/Lawrence

Jan/Lawrence/AAWSA-Sewerage
Superintended

Daniel/Jan/Lawrence/AAWSA

Daniel/Jan/Lawrence

Daniel/Jan/Lawrence/AAWSA-Sewerage
Superintended

Jan/Lawrence

Jan/Lawrence
Jan/Lawrence

Jan
Jan

2345!<8!

Day
1t Nov,2021

2nd Nov,2021

37 Nov, 2021

4t Nov, 2021

5t Nov, 2021

6t — 8t Nov, 2021

9oth Nov, 2021
10t™ Nov, 2021

11t™ Nov, 2021
12t Nov, 2021
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Annex 2 — Terms of Reference

Activity 4.2.1 Assess the sanitation and hygiene needs for
communities living within and adjacent to the catchment

Project:
Integrated Water Resources Management for Water Sanitation and Hygiene (IWRM4WASH) - a Market-based
Approach, Ethiopia.

Request for Position/Job title:
1l Faecal Sludge Management Experts

Location: Addis Ababa and Oromia Region, Ethiopia

Assignment Period
1l 1st November,2021 - 10t November, 2021

Requested Expertise / competence:
1l  Demonstrated experience in urban and rural faecal sludge management models.
1l Knowledge of global best practice in urban and sanitation policy and implementation.!

Context and Background:

Over the last decade, Ethiopia has achieved remarkable economic growth which aimed at improving the
livelihood and wellbeing of its population. Whereas the expansion of the economy is lauded, other emerging
challenges such as rural-urban migration, climate change, deforestation, gender equality, air pollution, global
health, globalisation, and geopolitics among others are slowly stifling progress towards achieving sustainable
developing goals (SDGs) which has resulted to increased pressure to deliver essential services.

Ethiopia has made significant progress in water and sanitation over the last two decades. According to
WHO/UNICEF Joint Monitoring Programme 2014 report, the country has improved water supply by 57%
(97% in urban areas and 42% in rural areas), thus achieving the Millennium Development Goal (MDG) 7
target 7C. Although the sanitation target has not yet been achieved, there has been tremendous progress
during the past decade in improving sanitation and ending open defecation. The progress has been largely
due to the establishment of a government-led WASH coordination mechanism (ONE WASH programme)
involving Ministry of Water, Health, Education and Finance and Economic Development, as well as
development partners.

With the improved access to sanitation in Ethiopia, many regional cities exist limited formal services for
collection, transportation, disposal, or treatment of the resulting faecal sludge. Few instances of resource
recovery through processing faecal sludge exist. The service delivery gaps within and between the stages of
the sanitation service chain become more apparent as urban sanitation access increases. Failure to ensure
strong links throughout the faecal sludge management (FSM) service chain results in untreated faecal sludge
(FS) contaminating the environment, with serious implications for human health.
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General Project information:

The IWRM4WASH project is a five-year Integrated Water Resources Management project to be implemented
in the catchment areas of Legedadi, Akaki, Dire and Gerfesa, through funding by the Embassy of the
kingdom of the Netherlands (EKN). It will be implemented by Vitens Evides International (VEI, Lead partner)
in partnership with SNV Netherlands Development Organization (Implementing Partner) on the one hand,
and Addis Ababa Water and Sewerage Agency (AAWSA, Beneficiary Partner) and Oromia Water Bureau
(OWB, Beneficiary Partner) on the other. In addition, the project will work closely with associated water
utilities of Akaki, Burayu, Gelan, Salulta and Sendafa. The development objective of the IWRM4WASH project
is to improve water resource protection in Addis Ababa’s water catchment by up scaling and anchoring IWRM
approaches with special focus on increased water and sanitation supply benefiting approximately 1.3 million
people; and strengthening market-based approaches to stimulate self-sufficiency and sustainability of water
and sanitation services in line with the provisions of the Sustainable Development Goals (SDGs).

Specific Assignments of mission:

1.! Design of an operational mechanism for faecal sludge emptying, collection, transportation, and handling for
re-use;

2.! Undertake a quick scan of guidelines on safe faecal waste treatment and handling for safe re-use;

3.! Draft guidelines on safe faecal sludge handling and re-use.

Activities:

! Meet one on one or remotely with institutions involved in FSM, such as Addis Ababa Water and Sewerage
Agency (AAWSA), Oromia Water Bureau (OWB), Private Sector, Ministry of Health (MoH), Ministry of the
Environment (MoE), Department of Water Resources, WASH Development partners etc;

! Visit the wastewater treatment plant, private operators (truck operators);

! Generate a basic draft faecal waste flow diagram with available data and identify what additional data and
stakeholder buy in would need to be done to conduct a complete catchment-wide inclusive sanitation
delivery assessment;

! Generate an FSM organization chart delineating roles (including roles around the collection and treatment
of FSM;

<! ldentify gaps and overlaps but also needed cross-institutional linkages;

! Facilitate discussions regarding the institutional framework with the sanitation board, sanitation and
hygiene working group and other key stakeholders

Deliverables:

1l Faecal sludge management study Report;

1l Draft manual for Operational and sustainable system for Faecal Sludge collection and transportation and
disposal;

1l A summary report for secondary collection and transport system.:

1l A proposal and intervention strategy for FSM +

Conditions:

! The activities will take place in/with all the participating water utilities;

! The short-term experts will be working with the Technical Managers and be supported by a member of
the IWRM4WASH team.
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Annex 3 — Fact sheet MDU WASTE / ViaWater
Ethiopia
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