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SUSTAINABLE GLOBAL TECHNOLOGIES
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SUSTAINABLE GLOBAL TECHNOLOGIES
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COLLABORATION AND KEY PARTNERS

?:$ ;#)V$/( &+ /'##&$- ).( &* /)=='")#'(&)* >&(:
7#&+(&*' !+(.-&==) 3#)6 (:$ ?$/:*&/'= U*&%$#+&(M )3
5.*&/: N?U5OR >:) '/(+ '+ (:$ 6'&* ;#)V$/(
;'#(*$# '*- ;#)%&-$+ $++$*(&'= 9*)>=$-1$ '*-
#$+$'#/: /)*($Y(W

,* '--&(&)*R (:$ ;#)V$/( &+ -$%$=);$- &* /));$#'(&)*
>&(: P?!Q! PQR (:$ 6.*&/&;'= >'($# .(&=&(M )3
7.$*/'R >:&/: /)*(#&".($+ ;#'/(&/'= &*+&1:(R -'('R
'*- $Y;$#(&+$ #$='($- () >'($# '*- >'+($>'($#
6'*'1$6$*(W ?:$ >)#9 &+ 3.#(:$# +.;;)#($- "M
/)=='")#'(&)* >&(: U*&%$#+&-'- -$ 7.$*/' '*-
U*&%$#+&-'- -$= !S.'MW

!+ ;'#( )3 (:$ ;#)V$/(R =)/'= /)66.*&/'(&)*
+(.-$*(+ 3#)6 7.$*/' '#$ &*%)=%$- &* -$%$=);&*1
(:$ 3&*'= -$=&%$#'"=$+ &*() 6)#$ '//$++&"=$ 3)#6'(+W
?:$&# #)=$ &+ () (#'*+='($ ($/:*&/'= 3&*-&*1+ &*()
/=$'# '*- $*1'1&*1 /)*($*( 3)# ' "#)'-$#
'.-&$*/$R +.;;)#(&*1 9*)>=$-1$ +:'#&*1 "$M)*-
'/'-$6&/ '*- ($/:*&/'= +('9$:)=-$#+W

9



TEAM ECUADOR 20/05/2026

WATER CHALLENGES IN CUENCA
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METHODS INFORMATION GATHERING
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WHY AN OVERVIEW REPORT?
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CLIMATE CHANGE IMPACTS IN CUENCA
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WASTEWATER MANAGEMENT IN CUENCA
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VERMIFILTER
TREATMENT SYSTEM
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CONSTRUCTED WETLAND

NATURE-BASED 
WASTEWATER 
TREATMENT PILOT 
PLANT

16



TEAM ECUADOR 20/05/2026

STORMWATER MANAGEMENT IN CUENCA
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TOMEBAMBA RIVER ( RêO 
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RIVERS
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DRINKING WATER AVAILABILITY AND WATER CONSUMPTION
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WASTEWATER MANAGEMENT IN PROTECTED AREAS (EL CAJAS)

?:$ ;)('"=$ >'($# () (:$ :).+$:)=-+ &* 7.$*/' &+ (#$'($- '*- -&+(#&".($- "M (:$ >'($#
.(&=&(M /)6;'*M P?!Q! PQW ! ='#1$ ;'#( )3 (:$ 3#$+:>'($# &+ $Y(#'/($- 3#)6 P= 7'V'+
T'(&)*'= Q'#9R >:&/: &+ =)/'($- '#).*- HJ 96 >$+( )3 7.$*/' '( '* '=(&(.-$ )3 )%$# HJJJ
6 '")%$ +$' =$%$=W ?:$#$ .+$- () "$ '* $*(#'*/$ 3$$ () %&+&( (:$ *'(&)*'= ;'#9R ".( (:&+
>'+ #$6)%$- 3)==)>&*1 *$> 1)%$#*6$*( #$1.='(&)*+W !+ ' #$+.=(R ().#&+6 &* (:$ ;'#9 &+
&*/#$'+&*1 #';&-=MW

! ;);.='# +&($ &* P= 7'V'+ (:'( &+ +.33$#&*1 3#)6 (:&+ -$%$=);6$*( &+ (:$ ?)#$'-)#'
='1))*R >:$#$ %&+&()# *.6"$#+ #)+$ "M '=6)+( EJ` "$(>$$* GJGD '*- GJGEW ?:$
().#&+6 3'/&=&(&$+ '( (:$ +&($ :'%$ &*+.33&/&$*( >'+($>'($# 6'*'1$6$*( () /);$ >&(: (:$
&*/#$'+$- -$6'*-W ?:$ $33=.$*(+ 3#)6 (:$ ".&=-&*1+ '#$ -&+/:'#1$- &*() ' +$;(&/ ('*9
>&(: ' 3#'/(.#$- #$&*3)#/$- /)*/#$($ +(#./(.#$R '==)>&*1 (:$ >'+($>'($# () +$$; &*() (:$
1#).*- '*- -#'&* &*() (:$ ='1))*W P.(#);:&/'(&)* &+ '=#$'-M %&+&"=$ &* +)6$ ;'#(+ )3 (:$
>'($#W ?:&+ '33$/(+ *)( )*=M -)>*+(#$'6 .+$+R +./: '+ ;#)-./(&)* )3 -#&*9&*1 >'($#R ".(
'=+) *'(.#$ '*- >&=-=&3$W ?:$#$3)#$R (:$#$ &+ ' /=$'# *$$- 3)# ' *$> (#$'(6$*( +)=.(&)*R
>:&/: *$$-+ () "$ +.+('&*'"=$ '*- 6&*&6'==M &*%'+&%$ &* )#-$# () ;#$+$#%$ (:$ *'(.#$ )3
(:$ ;#)($/($- '#$'W
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LEAKING SEPTIC TANK 
AT TOURISM FACILITIES

LAKE TOREADORA

EL CAJAS

<$;(&/K('*9
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TEAM ECUADOR 20/05/2026

CHALLENGES IN WATER GOVERNANCE 

!* .*-$#=M&*1 /:'==$*1$ &* >'($# 6'*'1$6$*( &* 7.$*/' +$$6+ () +($6 3#)6 /.##$*(
>'($# 1)%$#*'*/$ ;#'/(&/$+ _$#$R >'($# 1)%$#*'*/$ #$3$#+ () (:$ ;)=&(&/'=R +)/&'=R
$/)*)6&/R '*- '-6&*&+(#'(&%$ +M+($6+ (:'( 6'*'1$ >'($# #$+).#/$+ '*- -$=&%$# >'($#
+$#%&/$+W ,* +$%$#'= /'+$+R ($/:*&/'= +)=.(&)*+ '=#$'-M $Y&+(R ".( "'##&$#+ &* -$/&+&)*8
6'9&*1 '*- &6;=$6$*('(&)* +('*- &* (:$ >'M )3 ;#)1#$++W ,* )(:$# /'+$+R ='/9 )3
/)=='")#'(&)* "$(>$$* '.(:)#&(&$+R '/'-$6&/ &*+(&(.(&)*+ '*- (:$ >'($# .(&=&(M /)6;'*M
#$+(#&/( (:$ -$%$=);6$*( )3 6)#$ +.+('&*'"=$ +)=.(&)*+W

C)# $Y'6;=$R P?!Q! PQ :'+ $Y;#$++$- /)*/$#* '").( (:$ /.##$*( /)*-&(&)*+ )3 (:$
>'+($>'($# (#$'(6$*( '( (:$ ().#&+6 3'/&=&(&$+ &* P= 7'V'+R '*- :'%$ ' /=$'# &*($*(&)* ()
.;-'($ (:$ (#$'(6$*( +M+($6 &* )#-$# () ;#)($/( (:$ +.##).*-&*1 $*%&#)*6$*(W _)>$%$#R '
6'V)# /:'==$*1$ /)6$+ 3#)6 (:$ #$1.='()#M /)*+(#'&*(+ )3 );$#'(&*1 &* ' ;#)($/($- '#$'W
!*M /)*+(#./(&)* &* +./: ' =)/'(&)* #$\.&#$+ '--&(&)*'= ;$#6&(+ '*- ';;#)%'= 3#)6
$*%&#)*6$*('= '.(:)#&(&$+R >:)+$ ;#&)#&(&$+ -) *)( '=>'M+ '=&1* >&(: P?!Q! PQW

C.#(:$#6)#$R ;$);=$ '#$ >$== '>'#$ )3 3=))-+ '*- -#).1:(+ "$&*1 6'V)# /:'==$*1$+ 3)# (:$
/&(MR ".( >:M &+ '*M 6$'*&*13.= /:'*1$ *)( :';;$*&*1 3'+($#a 0$+;&($ /=$'# *$$-+R
+.+('&*'"=$ +)=.(&)*+ 3)# #'&*>'($# 6'*'1$6$*( '*- >'($# #$($*(&)* +$$6 () "$ =&6&($-W
Q)++&"=$ $Y;='*'(&)*+ /).=- "$ .*/=$'# -&+(#&".(&)* )3 #$+;)*+&"&=&(&$+ "$(>$$* '/()#+R
&*+(&(.(&)*'= '*- #$1.='()#M "'##&$#+R -&33&/.=(&$+ &* )"('&*&*1 ;$#6&(+ )# /)*+(#'&*$-
-$/&+&)*86'9&*1 ;#)/$++$+W C&*'*/&'= /)*+(#'&*(+ 6'M ;='M ' "&1 #)=$W
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CHALLENGES IN WATER GOVERNANCE 

7=)+$=M #$='($- () 1)%$#*'*/$ /:'==$*1$+ &+ (:$ &++.$ )3 &*3)#6'(&)* +:'#&*1W ?:$#$
';;$'#+ () "$ =&6&($- /)66.*&/'(&)* "$(>$$* P?!Q! PQ '*- (:$ ;."=&/R ;'#(&/.='#=M
-.#&*1 ;$#&)-+ )3 -#).1:(+ )# 3=))-+ >:$* &*3)#6'(&)* '").( (:$ +&(.'(&)*R &(+ /'.+$+ '*-
#$/)66$*-$- '/(&)*+ >).=- "$ $+;$/&'==M %'=.'"=$W !--&(&)*'==MR (:$ 3=)> )3 &*3)#6'(&)*
"$(>$$* '/'-$6&/ &*+(&(.(&)*+ '*- =)/'= /)66.*&(&$+ '=+) +$$6+ =&6&($-W <(#$*1(:$*&*1
/)=='")#'(&)* '*- 9*)>=$-1$ $Y/:'*1$ >).=- =&9$=M &6;#)%$ ;."=&/ '>'#$*$++R :$=;
#$+&-$*(+ "$(($# .*-$#+('*- >'($#8#$='($- /:'==$*1$+ '*- $*/).#'1$ 6)#$ +.+('&*'"=$
>'($# .+$W ,( /).=- '=+) +.;;)#( -$/&+&)*86'9$#+ &* -$%$=);&*1 '*- &6;=$6$*(&*1 6)#$
$33$/(&%$ +)=.(&)*+W

23



4%5&1-),"/0%$6-7%8- %"/
9'-#+)"+:;1 0+#1$
2+"+,131"#

TEAM ECUADOR 20/06/2026 24



TEAM ECUADOR 20/05/2026

WORKSHOP DESIGN AND METHODS

,* )#-$# () 1'&* &*+&1:( &*() -&33$#$*( +('9$:)=-$#+X ;$#/$;(&)* )* +.+('&*'"=$ >'($#
6'*'1$6$*( &* 7.$*/'R ' >)#9+:); >'+ /)*-./($- '( U*&%$#+&-'- -$= !S.'MW P&1:(
+;$/&'=&+(+ 3#)6 -&33$#$*( 7.$*/'* '1$*/&$+R P?!Q! PQ '*- 5.*&/&;'=&(M )3 7.$*/'R
;'#(&/&;'($-W ?:$ >)#9+:); $Y;=)#$- ;'(:>'M+ '*- *$$- )3 /)*/#$($ '/(&)*+ () '/:&$%$
+.+('&*'"=$ >'($# 6'*'1$6$*(W !3($# '* &*(#)-./(&)* )3 6$(:)-+ (:#$$ 1#).; ('+9+ >$#$
/'##&$- ).( .+&*1 +(&/9M *)($+ '*- !G ($6;='($+W ?:$ (:#$$ ('+9+ >$#$ /'##&$- ).( '+ /)8
-$+&1* >)#9+:);+ 3)/.+&*1 )*^

FW <('9$:)=-$# 6';;&*1 N/.##$*( 1)%$#*'*/$ '*- '/()#+O

GW Q'(:>'M+ () +.+('&*'"=$ >'($# 6'*'1$6$*( N;#$+$*(L3.(.#$O

HW ,6;=$6$*('(&)*^ /.##$*( '*- 3.(.#$ #'&*>'($# 6'*'1$6$*( +(#'($1&$+
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TEAM ECUADOR 20/05/2026

KEY FINDINGS – ASSIGMENT 1 (STAKEHOLDER MAPPING)

] 7)6;=$YK&*+(&(.(&)*'=K='*-+/';$K>&(:K6'*MK'/()#+^KT'(&)*'=^K5&*&+(#MK)3KP*%&#)*6$*(K
'*-KP*$#1MKN5!PORK4'($#KB$1.='(&)*K'*-K7)*(#)=K!1$*/MKN!B7!ORKP/.'-)#&'*K
<('*-'#-&+'(&)* ,*+(&(.($KN,TPTORKP/.'-)#&'*K7)*+(#./(&)*K<('*-'#-KNTP7OKK

] [)/'=^KP?!Q!KPQRK5.*&/&;'=&(MRK0$/$*(#'=&+$- !.()*)6).+K@)%$#*6$*(+KN@!0+ORK
#.#'=K>'($#K")'#-+RK&##&1'(&)*K")'#-+RK/)*+$#%'(&)*K/)66&(($$+

] 7=$'#K1';K"$(>$$*K;='**&*1K'*-K&6;=$6$*('(&)*^

o 5'*-'()#MK;='*+KN?$##&()#&'=K2#-$#&*1KQ='*RKQ02?bK<)&=KU+$K'*-K5'*'1$6$*(KKKKKKKKKKKKKKKK
Q='*RKQU@OK'#$K*)(K3.==MK/))#-&*'($-K)#K$*3)#/$-

] @#).*->'($#K&+K='#1$=MK*$1=$/($-^

o c*)>*K()K$Y&+(RK".(K)*=MK&+)='($-K+(.-&$+K'*-K*)K+M+($6'(&/K&*($1#'(&)*K&*()K
;='**&*1

o B.#'=K")'#-+K'*-K$*%&#)*6$*('=K/)66&(($$+K)3($*K-)K*)(K3.=3&=K(:$&#K=$1'=K#)=$+^

o 4$'9K$*3)#/$6$*(K'*-K=&6&($-K#$;#$+$*('(&)*K)3K+6'==K/)66.*&(&$+
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] 7='#&3M &*+(&(.(&)*'= #)=$+ '*- #$+;)*+&"&=&(&$+

] ,*($1#'($ 1#).*->'($# &*() >'($# ;='**&*1 '*-
=&/$*+&*1

] <.;;)#( '*- +.;$#%&+$ #.#'= ")'#-+ '*-
$*%&#)*6$*('= /)66&(($$+ 6)#$ $33$/(&%$=M

IMPLICATIONS – ASSIGMENT 1 (STAKEHOLDER MAPPING)
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TEAM ECUADOR 20/05/2026

KEY FINDINGS – ASSIGMENT 2 (PATHWAYS TO SUSTAINABLE WATER MANAGEMENT)

] 7.##$*(K.#"'*K-$%$=);6$*(K;'(($#*+K'#$K*)(K+.+('&*'"=$

] ,*3)#6'=K)#K.*#$1.='($-K/)*+(#./(&)*K*$'#K>'($#+:$-+K'*-K#'%&*$+KK

] c*)>*K3=))-8;#)*$K'#$'+K#$6'&*K)//.;&$-K)#K-$%$=);$-

] ,*3#'+(#./(.#$K'*-K+$#%&/$+K3'/$K+(#./(.#'=K;#)"=$6+^

] 2=-K'*-K=$'9MK-&+(#&".(&)*K*$(>)#9KK

] ,*/)6;=$($K-#&*9&*1K>'($#K/)%$#'1$K&*K#.#'=K'#$'+KK

] 7)6"&*$-K+$>'1$L+()#6>'($#K+M+($6K=$'-&*1K()K)%$#3=)>+K'*-K;)==.(&)*

] [&6&($-K($/:*&/'=K/';'/&(MK3)#K&**)%'(&%$K';;#)'/:$+^

] [)>K&*+(&(.(&)*'=K3'6&=&'#&(MK>&(:K<.+('&*'"=$KU#"'*K0#'&*'1$K<M+($6+KN<U0<O
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TEAM ECUADOR 20/05/2026

] P*3)#/$K='*-8.+$K#$1.='(&)*+K&*K+$*+&(&%$K'#$'+K
N>'($#+:$-+RK#'%&*$+RK3=))-;='&*+OKK

] Q#&)#&(&S$K#$*$>'=K)3K-&+(#&".(&)*K*$(>)#9+K'*-K
+$;'#'(&)*K)3K+$>'1$K'*-K+()#6>'($#K+M+($6+KK

] PY;'*-K/)%$#'1$K'*-K\.'=&(MK)3K#.#'=K>'($#K
+$#%&/$+KK

] ,*%$+(K&*K(#'&*&*1K'*-K*'(.#$8"'+$-K';;#)'/:$+

IMPLICATIONS – ASSIGMENT 2 (PATHWAYS TO SUSTAINABLE 
WATER MANAGEMENT)
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KEY FINDINGS – ASSIGMENT 3 (IMPLEMENTATION)

] T$$-K3)#K-$-&/'($-K+()#6>'($#K6'*'1$6$*(K'*-K#'&*>'($#K#$.+$

] <$;'#'($K+()#6>'($#K'*-K+$>'1$K+M+($6+KK

] 0$+&1*K'*-K&6;=$6$*('(&)*K)3K+()#6>'($#K6'*'1$6$*(K;='*+

] T$$-K3)#K*$>K&*3#'+(#./(.#$K'*-K#&+9K6'*'1$6$*(^

] B$+$#%)&#K;#)V$/(+K&*K9$MK"'+&*+KN$W1WRK0)+K7:)##$#'+RK?'#\.&OKK

] <M+($6'(&/K6'*'1$6$*(K)3K';;#)Y&6'($=MKFJdK#'%&*$+K'*-K3=))-8;#)*$K'#$'+KK

] Q."=&/K$*(&(&$+K'#$K*)(K3.==MK;#$;'#$-K3)#K$Y(#$6$K$%$*(+

] ,*($#$+(K&*K&*+(&(.(&)*'=K'*-K9*)>=$-1$K&**)%'(&)*+^

] Q#)6)(&)*K)3KT'(.#$8A'+$-K<)=.(&)*+KNTA<OKK

] Q#);)+'=K3)#K'K>'($#K+.+('&*'"&=&(MK)"+$#%'()#MK=$-K"MK'/'-$6&'KK

] ,*/=.+&)*K)3K(:$K;#&%'($K+$/()#K&*K+.+('&*'"=$K>'($#K6'*'1$6$*(
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] 0$%$=);K'*-K3.*-K+()#6>'($#K'*-K#'&*>'($#K
#$.+$K;#)V$/(+KK

] !-V.+(K$*%&#)*6$*('=K#$1.='(&)*+K()K$*'"=$K
>$==8-$+&1*$-K#$+$#%)&#+K>:&=$K;#)($/(&*1K
$/)+M+($6+KK

] P+('"=&+:K'*K'/'-$6&/8=$-K)"+$#%'()#MK()K
6)*&()#RK1.&-$RK'*-K$%'=.'($K>'($#K
6'*'1$6$*(K'*-KTA<KK

] 7#$'($K3)#6'=K6$/:'*&+6+K()K&*%)=%$K(:$K
;#&%'($K+$/()#K&*K=)*18($#6RK+.+('&*'"=$K>'($#K
&*&(&'(&%$+

IMPLICATIONS – ASSIGMENT 3 (IMPLEMENTATION) 

31



TEAM ECUADOR 20/05/2026

WORKSHOP SUMMARY

?:$ /)*-./($- >)#9+:); ;#)%&-$- ")(: *$> &*+&1:(+ ".( '=+) /)**$/($- ;#$%&).+
3&*-&*1+ () *$> '/()#+ >&(:&* 7.$*/'e+ >'($# +$/()#W C#)6 (:$ 3&#+( ;'#( )3 (:$ >)#9+:);
(:$ ;'#(&/&;'*(+ 3.#(:$# $='")#'($- )* (:$ /)6;=$Y &*+(&(.(&)*'= 3#'6$>)#9 #$1'#-&*1
>'($# 6'*'1$6$*(W ,* ;'#(&/.='#R ' 1'; "$(>$$* ;='**&*1 '*- &6;=$6$*('(&)* )3
6$'+.#$+ >'+ ;)&*($- ).(R 6./: &* +&6&='#&(M () (:$ &*+&1:(+ ;#)%&-$- 3#)6 (:$ P= 7'V'+
44?Q /'+$W @#).*->'($# #$+).#/$+ >$#$ '=+) :&1:=&1:($- '+ '* '#$' )3 &6;)#('*/$
3)# 3.(.#$ >'($# 6'*'1$6$*(R :)>$%$# ' 1'; &* '/'-$6&/ '+ >$== '+ &*+(&(.(&)*'= 3)/.+
&* (:$ ();&/ >'+ '=+) ;)&*($- ).(W

,* '--&(&)*R (:$ +$/)*- $Y$#/&+$ &* (:$ >)#9+:); :&1:=&1:($- '>'#$*$++ )3 '* )=- '*-
*)*8+.+('&*'"=$ >'($# *$(>)#9 &* '== '1$*/&$+W !=(:).1: +&6&='# () );&*&)*+ $Y;#$++$-
.*-$# +(.-M %&+&(+ '*- &*($#%&$>R (:$ >)#9+:); '(($*-$$+ '=+) :&1:=&1:($- ' ;#)"=$6 >&(:
$Y($*+&%$ &*3)#6'= -$%$=);6$*( '*- .*#$1.='($- /)*+(#./(&)* )//.##&*1W

!* &*($#$+( >'+ $Y;#$++$- &* (:$ &6;=$6$*('(&)* )3 <U0<R :)>$%$#R ' =&6&($- ($/:*&/'=
/';'/&(M '*- &*+(&(.(&)*'= 3'6&=&'#&(M >&(: (:$&# &6;=$6$*('(&)* >'+ -$+/#&"$- '+ ' "'##&$#W
?:$ 3&*'= ;'#( )3 (:$ >)#9+:); '&6$- () $Y;=)#$ *$$-+ #$='($- () &6;=$6$*('(&)* )3
-$+&#$- +)=.(&)*+R *$> &-$'+ =&9$ #$%&+&)* )3 #&+9 '*- &*3#'+(#./(.#$ 6'*'1$6$*(R '+ >$==
'+ ;#);)+'=+ )3 $*:'*/$- /));$#'(&)*+ "$(>$$* 7.$*/'e+ '/'-$6&/ '*- '-6&*&+(#'(&%$
+$/()#+ >$#$ ;#);)+$-W
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INTRODUCTION

0.#&*1 (:$ %&+&( () [' ?)#$'-)#' ='1))* &* P= 7'V'+
T'(&)*'= Q'#9 >&(: P?!Q! PQR >'+($>'($#
6'*'1$6$*( >'+ &-$*(&3&$- '+ '* &6;)#('*( /)*/$#*W
?:$ $Y&+(&*1 +$;(&/ ('*9 &+ =$'9&*1R =$((&*1 .*(#$'($-
>'+($>'($# #$'/: (:$ ='1))* '*- +.##).*-&*1 >'($#
+M+($6+W

A$/'.+$ (:$ ='9$+R +(#$'6+R '*- #&%$#+ .*-$#1#).*- &*
P= 7'V'+ '#$ :M-#)=)1&/'==M /)**$/($-R (:$ &6;'/(+ )3
.*(#$'($- >'+($>'($# 6'M $Y($*- "$M)*- ' +&*1=$
-&+/:'#1$ ;)&*(W ?:&+ &+ $+;$/&'==M &6;)#('*( &* ' :&1:8
'=(&(.-$ ;#)($/($- '#$' >:$#$ $/)+M+($6+ '#$
+$*+&(&%$W

?:&+ /:';($# ;#$+$*(+ $Y'6;=$+ )3 >'+($>'($#
(#$'(6$*( ';;#)'/:$+ .+$- &* #$6)($ '*-
$*%&#)*6$*('==M +$*+&(&%$ 6).*('&* '#$'+W ?:$ '&6 &+
*)( () #$;='/$ P?!Q! PQX+ /.##$*( ;='**&*1 ;#)/$++R
".( () ;#)%&-$ '--&(&)*'= #$3$#$*/$ ;)&*(+ '*- ;#'/(&/'=
&-$'+ 3)# 3.(.#$ >'+($>'($# 6'*'1$6$*(W
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SEQUENCING BATCH REACTOR (SBR) SYSTEMS

!* <AB (#$'(+ >'+($>'($# &* )*$ ('*9 (:#).1: #$;$'($- (&6$- /M/=$+^ 3&==&*1R '$#'(&)*R
+$((=&*1R '*- -&+/:'#1$W Q)==.('*( #$6)%'= /'* "$ /)*(#)==$- "M '-V.+(&*1 (:$ (#$'(6$*(
/M/=$ ;:'+$+W

] U+$- &* #$6)($ <>&++ '=;&*$ :.(+ '")%$ GHJJ 6 $=$%'(&)* f Q)=&+: 6).*('&* *'(&)*'=
;'#9+

] 0$+&1*$- 3)# :&1:=M %'#&'"=$ ().#&+( =)'-+ '*- #$6)($ );$#'(&)*^ (:$ <>&++ Ag/:=&('=
:.( :'+ +$#%$- hGiJJ )%$#*&1:( %&+&()#+ '**.'==M >&(: +(#)*1 >$$9$*- ;$'9+

] <AB /M/=$+ /'* "$ '.()6'(&/'==M '-V.+($- () %&+&()# *.6"$#+ '*- >'+($>'($# 3=)>

] <AB :'+ +:)>* +('"=$ (#$'(6$*( ;$#3)#6'*/$ $%$* '3($# >&*($# +:.(-)>* '( &*($#*'=
#$'/()# ($6;$#'(.#$+ *$'# F!7

] 720 #$6)%'= $33&/&$*/M #$'/:$-^

o 7207# #$6)%'= .; () jI`

o A20! #$6)%'= .; () jj`

] 7)=- /=&6'($ '*- =&6&($- $*$#1M +.;;=M /)6;=&/'($ 6'&*($*'*/$ '*- );$#'(&)*

!"#$%&'%(")*+,*-"+. /012"+$3%4 ' 56789:
;*##%( ' < =>>?@%&' 56789:
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SEQUENCING BATCH 
REACTOR (SBR) 
SYSTEMS

VUNA (N.D.A) DOLL & ETTER (2018) DOLL & ETTER (2018)

5'&*($*'*/$K)3K'*K<ABK
>'+($>'($#K(#$'(6$*(K+M+($6K'(K
GHJJK6K'=(&(.-$K&* Ag/:=&('=:k(($
<>&++K!=;&*$K7=."KN<!7O

<ABK#$'/()#K'(K
Ag/:=&('=:k(($ $\.&;;$-K>&(:K
+$*+)#+K()K6)*&()#K9$MK(#$'(6$*(K
/)*-&(&)*+K$W1WRK)YM1$*RK;_RK
#$-)YK;)($*(&'=RK(.#"&-&(MRK>'($#K
=$%$=RK'*-K/)*-./(&%&(MWK?:&+K
:$=;$-K$%'=.'($K:)>K(:$K#$'/()#K
#$+;)*-$-K()K/:'*1&*1K%&+&()#K
=)'-+K'*-K'=;&*$K);$#'(&*1K
/)*-&(&)*+W

<ABK(#$'(6$*(K:';;$*+K&*K3).#K
/M/=$+^K
" 3&==&*1
" '$#'($-K/=$'*&*1
" +=.-1$K+$((=&*1
" -&+/:'#1$K)3K/='#&3&$-K>'($#
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MEMBRANE BIOREACTOR (MBR) SYSTEMS

!* 5AB (#$'(+ >'+($>'($# "&)=)1&/'==M '*- (:$* 3&=($#+ &( (:#).1: %$#M 3&*$ 6$6"#'*$+R ;#)-./&*1 '
:&1:=M /='#&3&$- $33=.$*(W

] 7)6"&*$+ '/(&%'($- +=.-1$ (#$'(6$*( >&(: 6$6"#'*$ 3&=(#'(&)*

] <.&('"=$ 3)# ().#&+6 3'/&=&(&$+ >&(: 3=./(.'(&*1 >'+($>'($# 3=)>+

] 7)6;'/( 3))(;#&*( +.&('"=$ 3)# -$/$*(#'=&S$- 3'/&=&(&$+

] C#$\.$*(=M .+$- >:$#$ -&+/:'#1$ #$\.&#$6$*(+ '#$ +(#&/(

] Q#)-./$+ :&1:8\.'=&(M $33=.$*( +.&('"=$ 3)# -&+/:'#1$ )# #$.+$b &* l$#6'((R <>&(S$#='*- '( HHJJ
6R *$'#=M FJJ` )3 (#$'($- ()&=$( >'+($>'($# >'+ #$.+$- 3)# 3=.+:&*1

o B$;)#($- #$6)%'= &* (:$ l$#6'(( /'+$^ FJJ` *&(#)1$* #$6)%'= '*- dJ` ;:)+;:)#.+ #$6)%'=W

] _&1:$# $*$#1M -$6'*- (:'* ;'++&%$ +M+($6+

] B$\.&#$+ +9&==$- );$#'(&)* '*- 6$6"#'*$ 6'&*($*'*/$

] @$*$#'==MR *$$-+ :&1:$# /';&('= '*- );$#'(&)*'= /)+(+

!"#$%#&#' (%) *+), )-
.(/(0 *1223-
45#675+0#&84)9)8: ;&<=%89) *121>-
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<>&(S$#='*-^K'K6$6"#'*$K
"&)#$'/()#K&*+('==$-K'(K'K/'"=$K/'#K
6).*('&*K+('(&)*K'(K';;#)Y&6'($=MK
HRHJJK6K$=$%'(&)*W

TEAM ECUADOR 20/05/2026

MEMBRANE 
BIOREACTOR (MBR) 
SYSTEMS

EAWAG (N.D.) & EAWAG (2006) SETUP OF THE MBR SYSTEM

?:$K+M+($6K(#$'(+K()&=$(K>'+($>'($#K&*K'*K$\.'=&S'(&)*K('*9K'*-K
6$6"#'*$K"&)#$'/()#RK(:$*K+()#$+K(:$K(#$'($-K>'($#K3)#K#$.+$K&*K()&=$(K
3=.+:&*1W
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TRICKLING FILTER / BIOFILTER SYSTEMS

! (#&/9=&*1 3&=($# /=$'*+ >'+($>'($# "M =$((&*1 &( 3=)> )%$# +()*$+ )# 3&=($# 6$-&' /)%$#$-
>&(: ;)==.('*(8-$1#'-&*1 6&/#))#1'*&+6+W

] 4'+($>'($# ;'++$+ (:#).1: #)/9 )# +M*(:$(&/ 3&=($# 6$-&'b "&)3&=6 6&/#))#1'*&+6+
#$6)%$ )#1'*&/ ;)==.('*(+ *'(.#'==M

] 7'* :'%$ =)> $*$#1M -$6'*-R $+;$/&'==M >:$* 1#'%&(M83$- )# ;'++&%$=M '$#'($-

] 5$/:'*&/'==M +&6;=$ '*- #)".+(

] 7'* ()=$#'($ 3=./(.'(&*1 >'+($>'($# 3=)>+

] !;;=&/'"=$ () $W1WR -$/$*(#'=&S$- +M+($6+R +6'== /)66.*&(&$+R '*- '=;&*$ :.(+

] A20 #$6)%'= /)66)*=M iELjJ`

] [)> );$#'(&)*'= /)6;=$Y&(M

] B$=&'"=$ =)*18($#6 );$#'(&)* >&(: "'+&/ 6'&*($*'*/$

] [)>$# *.(#&$*( #$6)%'= /)6;'#$- () 6$6"#'*$ +M+($6+

!"# $%&&&'

()** $+,- ,'
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TRICKLING FILTER / 
BIOFILTER SYSTEMS

AQUAPOINT (2021) VUNA (N.D.B)

U*-$#1#).*-KA&)/=$#$ /)*3&1.#'(&)*^K;#&6'#MK+$((=&*1RK#$/&#/.='(&)*RK
'*-K"&)=)1&/'=K3&=(#'(&)*K&*K)*$K/)6;'/(K(#$'(6$*(K+M+($6W

[$.(+/:'/::k(($ <!7^K$Y'6;=$K
)3K'K-$/$*(#'=&S$-K+6'==K
>'+($>'($#K(#$'(6$*(K;='*(K.+&*1K
.*-$#1#).*-K('*9+K>&(:K(#&/9=&*1K
3&=($#+K'*-K'+K'--&(&)*K%$#6&8
m+."+(#'($K3&=($#+W
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HYBRID BIOFILM SYSTEMS: MBBR + TRICKLING FILTER

C&#+(R (:$ 5)%&*1 A$- A&)3&=6 B$'/()# N5AABO (#$'(+
(:$ +(#)*1$# ;'#( )3 >'+($>'($#W ?:$* (:$ (#&/9=&*1 3&=($#
>)#9+ '+ ' +$/)*- "&)=)1&/'= ;)=&+:&*1 +($;W

! 0$+&1*$- 3)# +(#)*1 >'+($>'($# '*- %'#&'"=$
=)'-&*1 /)*-&(&)*+

! 7'* '//)66)-'($ 3=./(.'(&*1 3=)>+ '*-
($6;$#'(.#$ %'#&'(&)*+

! 7)6;'/( -$+&1* 3)# +&($+ >&(: =&6&($- +;'/$

! PY'6;=$ +M+($6 /'* (#$'( F JJJ 8 FJJ JJJ 1;-^
h HWd 8 HIj 6nm-'M

! B$;)#($- ;$#3)#6'*/$^ *&(#&3&/'(&)* () oJWE 61m[
T_" '*- -$*&(#&3&/'(&)* () oH 61m[ ()('= *&(#)1$*

! B$\.&#$+ ;.6;+R /)*(#)=+R '*- 6'&*($*'*/$

#./0123+4 $%&56'

A@"+$#"BCDE"#>?@

A@"+$#"BCDE"#>?@
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CHALLENGES AND OPPORTUNITIES FOR GREEN-BLUE RAINWATER SOLUTIONS

?:$ /.##$*( -&+/).#+$ )3 $Y;'*+&)* #'(:$# (:'* .;1#'-&*1 (:$ /)6"&*$- +$>$#'1$ +M+($6
;.(+ =&6&(+ (:$ /&(Me+ &6;=$6$*('(&)* &* #$1'#-+ () 1#$$* >'($# &*3#'+(#./(.#$W C#)6 3&*-&*1+
&* ")(: &*($#%&$>+ '*- (:$ >)#9+:); '* &*($#$+( &* &6;=$6$*('(&)* )3 <U0< N<.+('&*'"=$
U#"'* 0#'&*'1$ <M+($6+O $Y&+(+ &* +$%$#'= -$;'#(6$*(+ )3 (:$ >'($# +$/()#W <U0< &* '
7.$*/' /)*($Y( +:).=- &* &(+ /.##$*( +('($ ;#$3$#'"=M 3)/.+ )* -$='M&*1 >'($# %)=.6$+
3#)6 #$'/:&*1 (:$ -#'&*'1$ *$(>)#9 &*+($'- )3 #$;='/&*1 &(W AM .(&=&S&*1 ")(: &*3&=(#'(&)* '*-
#$($*(&)*R #.*)33 ;$'9+ /).=- ")(: "$ -$='M$- '*- -$/#$'+$-W ?:&+ /).=- &* (.#* '=+)
'==$%&'($ ;#$++.#$ 3#)6 7.$*/'X+ >'+($>'($# (#$'(6$*( ;='*(+ -.#&*1 :$'%M #'&*3'==
$%$*(+W _&1:=&1:(&*1 (:$ +M*$#1$(&/ ';;#)'/: )3 1#$$*8"=.$ +)=.(&)*+W

?:$ 1#)>&*1 /&(M '*- &*/#$'+$- -$%$=);6$*( )3 .#"'* ='*-+/';$ &*/#$'+$ (:$ #&+9 )3
3=))-&*1 -.$ () (:$ 1#)>&*1 '#$' )3 &6;$#6$'"=$ +.#3'/$+W T'(.#$8"'+$- +)=.(&)*+
3)/.+$- )* &*/#$'+&*1 ;$#6$'"&=&(M '*- &*3&=(#'(&)* /).=- (:$#$ 3)#$ "$ -$+&#'"=$W <()#&*1
>'($# &* (:$ 1#).*- /).=- 3.#(:$# ;#)%&-$ '--&(&)*'= >'($# #$/).#+$+ -.#&*1 -#&$# +$'+)*+W
?:$ >'#6$# /=&6'($ '*- 6'*M :).#+ )3 +.*=&1:( '=+) ;#)%&-$ '* );;)#(.*&(M () .(&=&S$
%$1$('(&)* -.$ () :&1:$# $%';)(#'*+;&#'(&)* #'($+W 0.$ () (:$ &*/#$'+$- &*($#'/(&)*
"$(>$$* #'&*>'($# '*- 1#).*->'($# (:$+$ T'(.#$8"'+$- +)=.(&)*+ #$\.&#$ '*
.*-$#+('*-&*1 )3 =)/'= 1#).*->'($# ;'(($#*+ '*- #$/).#+$+W ,* ' 7.$*/' /)*($Y( (:&+
/).=- #$\.&#$ ' +."+('*(&'= &*%$+(6$*( &* (&6$ '*- #$+).#/$+R ")(: () 6'; ).( ".( '=+)
/))#-&*'($ .+'1$ )3 1#).*->'($# +&*/$ (:&+ &+ #$1.='($- "M ;)=&(&/'= ")-&$+ ).(+&-$ )3
7.$*/'W
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INFILTRATION TRENCHES

!+ (:$ *'6$ &6;=&$+R &*3&=(#'(&)* (#$*/:$+ .(&=&S$ +)&=
&*3&=(#'(&)* () -&+;$#+$ +()#6>'($# >:&/: )(:$#>&+$
6&1:( /)*(#&".($ () #.*)33W ?:$+$ (#$*/:$+ '&6 () /#$'($
6)#$ ;$#6$'"=$ ;'(/:$+ &* .#"'* '#$'+ >:$#$
;$#6$'"&=&(M &+ =)> NPQ! GJGFOW

0.$ () &(+ &*($#'/(&)*+ >&(: +)&= ='M$#+R &( /'* ;#)%&-$
1#).*->'($# #$/:'#1$ () =)/'= '\.&3$#+ &* '--&(&)* ()
-$/#$'+&*1 #.*)33 #'($+W ,* 7.$*/'R (:&+ /).=- ;#)%&-$
'* );;)#(.*&(M () +()#$ +()#6>'($# 3)# ='($# .+$ -.#&*1
-#).1:(+W @#).*->'($# &*($#'/(&)* '=+) /)6$+ >&(:
#&+9+ '*- #$\.&#$+ $Y($*+&%$ 9*)>=$-1$ )* =)/'=
'\.&3$#+ '*- 1#).*->'($# ;'(($#*+ &* )#-$# () ;#$%$*(
1#).*->'($# ;)==.(&)* 3#)6 .#"'* #.*)33W

,*3&=(#'(&)* (#$*/:$+ ;#)%&-$ '* );;)#(.*&(M () "$
&*/)#;)#'($- &*() '=#$'-M $Y&+(&*1 #)'-+&-$
&*3#'+(#./(.#$ '*- /'* "$ .(&=&S$- ")(: &* /.#"+ '*-
#$3.1$ &+='*-+ NPQ! GJGFOW _)>$%$#R +)6$ ;'#(+ )3
7.$*/' 6&1:( "$ =$++ +.&('"=$ ")(: -.$ () &6;$#6$'"=$
+)&= '+ >$== '+ +($$; +=);$ ;#)3&=$+ -.$ () (:$
6).*('&*).+ +.##).*-&*1+W

MONTGOMERY COUNTY PLANNING 
COMMISSION. M, 2014 44
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BIORETENTION SWELLS

A&)#$($*(&)* /$==+ '*- +()#6>'($# ;='*($#+ &+ '
/)66)*=M .+$- +(#'($1M () -$='M +()#6>'($# -&+/:'#1$
;$'9+ NB$/'=-$ $( '=R GJGDOW ?:$ +/'='"&=&(M )3
"&)#$($*(&)* +>$==+ '*- +()#6>'($# ;='*($#+ /'* %'#MR
>:&/: 6'9$+ (:$6 '-';('"=$ 3)# /)*($Y(.'= /)*+(#'&*(+
NPQ!R GJGFOW

?:$+$ +)=.(&)*+ .(&=&S$ %$1$('(&)* '*- +)&= () #$('&*
+()#6>'($# 3)# ' /$#('&* (&6$W 0.$ () ;='*( &*($#'/(&)*
>&(: (:$ >'($# +)6$ \.'=&(M &6;#)%&*1 $33$/(+ /'* '=+)
"$ ' ;$#9 )3 .+&*1 "&)#$($*(&)* +>$==+W P%';)#'(&)* /'*
'=+) 6&(&1'($ +)6$ %)=.6$ )3 +()#6>'($# '*- :$=; >&(:
-$/#$'+&*1 .#"'* :$'( &+='*-+ $33$/(+ NPQ!R GJGFOW

A&)#$($*(&)* +>$==+ /).=- &* ' 7.$*/'* /)*($Y( "$
.(&=&S$- () -$='M +()#6>'($# &*3=.Y &*() (:$ /)6"&*$-
+$>'1$ *$(>)#9W A&)#$($*(&)* /$==+ /'* "$ '-';($- ()
.(&=&S$ 1#).*->'($# &*3&=(#'(&)* ".( /'* '=+) "$
/)**$/($- () -#'&*'1$ *$(>)#9+W ?:$#$3)#$R &( /).=- "$
.+$- '+ /)6;=&6$*('#M 6$(:)- () &*3&=(#'(&)* (#$*/:$+R
$+;$/&'==M &* '#$'+ >:$#$ &*3&=(#'(&)* /'* "$ :'#- ()
.(&=&S$W

HTTPS://COMMONS.WIKIMEDIA.ORG/WIKI/FILE:BIO
RETENTION_BASINS,_COLUMBUS.JPG M 2020
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RAIN HARVESTING

0)6$+(&/ #'&* :'#%$+(&*1 3#)6 :).+$:)=-+ :'+ "$$*
'*'=MS$- &* )(:$# P/.'-)#&'* /&(&$+R >&(: $33$/( )*
#.*)33 #'($+W B'&* :'#%$+(&*1 )33$#+ ' +6'==$# +/'=$
+)=.(&)* Np.&/:&6") $( '=R GJGGOW ,( &+ >)#(: () *)($ (:'(
&* ' +()#6>'($# +$*+$ (:$ $33$/( &+ %$#M -$;$*-$*( )*
")(: (:$ '6).*( )3 #'&*3'== '*- (:$ )%$#'==
&6;=$6$*('(&)** #'($ )3 #'&* :'#%$+(&*1W _)>$%$#R
-)6$+(&/ #'&* :'#%$+(&*1 ;#)6)($+ (:$ &-$' )3 ;#)%&-&*1
>'($# +.;;=M (:#).1: (:$ 6$'*+ )3 #'&*>'($#W

0.$ () &(+ =)> ($/:*)=)1&/'= #$\.&#$6$*(R
&6;=$6$*('(&)* /).=- 3'/$ =$++ "'##&$#+W C.#(:$#6)#$R &(
/).=- ;#)%&-$ '--&(&)*'= >'($# #$/).#+$ 3)# 7.$*/'R
(:'( /).=- "$ .(&=&S$- &* (&6$+ )3 -#'.1:(W _)>$%$#R
>:'( (:$ >'($# /'* "$ .+$- 3)# &+ :$'%&=M -$;$*-$*( )*
>'($# \.'=&(MR '*- $33)#(+ 6&1:( "$ *$$-$- () &6;#)%$
&(W

B'&* :'#%$+(&*1 6&(&1'($+ #.* )33 /#$'($- "M #))3+ '*-
/'* $'+&=M "$ &6;=$6$*($- )* '=#$'-M ".&=(
$*%&#)*6$*(+ &* /)6;'#&+)* () )(:$# TA< );(&)*+W

STEWART. M, 2003 46
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SUMMARY 
STORMWATER 
SOLUTIONS

BIOSWELLS INFILTRATION BASINS RAIN HARVESTING 

] 7'*K#$-./$K#.*)33K%)=.6$+K"MK
6$'*+K)3K&*3&=(#'(&)*

] Q#)%&-$+K1#).*->'($#
#$/:'#1$

] B$\.&#$+K1))-K.*-$#+('*-&*1K
)3K=)/'=K1#).*->'($#

] 0$='M+K;$'9K3=)>K#'($+K'*-K
'==$%&'($+K;#$++.#$K3#)6K
-)>*+(#$'6K+&($+

] !-';('"=$K()K$*%&#)*6$*(+
(:'(K'#$K")(:K&6;$#%&).+K)#K
;$#6$'"=$

] !--$-K$/)=)1&/'=K'*-K1#$$*K
%'=.$+

] 7)6"&*'"=$K>&(:K#)'-K
&*3#'+(#./(.#$

] Q#)%&-$+K>'($#K3)#K='($#K.+'1$
] <6'==$#K+/'=$K+)=.(&)*RK'*-K*)(K

'K+('*-'=)*$K+)=.(&)*
] P'+MK()K&6;=$6$*(
] [&6&($-K>'($#K.+'1$K

-$;$*-&*1K)*K>'($#K\.'=&(MK
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FINAL REMARKS

2*$ )3 (:$ 6'&* ('9$'>'M+ 3#)6 (:$ 3&$=-(#&; &+ (:'( ;$);=$ /'#$ -$$;=M '").( >'($# &*
7.$*/'W B$+&-$*(+ :'%$ 6'#/:$- &* (:$ +(#$$(+ () );;)+$ 6&*&*1 /)6;'*&$+ (:'( /).=-
;)==.($ =)/'= >'($# +).#/$+W ?:$#$ :'%$ '=+) "$$* $33)#(+ () #'&+$ '>'#$*$++ '").(
+.+('&*'"=$ >'($# /)*+.6;(&)*R '=)*1 >&(: &*%$+(6$*(+ &* $Y;'*-&*1 (:$ +$>'1$
*$(>)#9 '*- &*/#$'+&*1 >'+($>'($# (#$'(6$*( /';'/&(MW

?:$ '&6 )3 (:&+ #$;)#( &+ () 1&%$ '* &*&(&'= &*+&1:( &*() >'($# 6'*'1$6$*( &* 7.$*/' "M
$Y'6&*&*1 &(+ +(#$*1(:+R >$'9*$++$+R '#$'+ 3)# &6;#)%$6$*( '*- ;)++&"=$ "'##&$#+ (:'(
/).=- +('*- &* (:$ >'M )3 ;#)1#$++W !--&(&)*'==MR "M :&1:=&1:(&*1 6)-$#*R +.+('&*'"=$
>'($# 6'*'1$6$*( +)=.(&)*+R >$ :);$ () $*/).#'1$ *$> ;$#+;$/(&%$+ '*- 3)#>'#-8
(:&*9&*1 ';;#)'/:$+W

4$ '=+) :);$ (:'( (:&+ #$;)#( /'* +$#%$ '+ .+$3.= "'/91#).*- &*3)#6'(&)* 3)# '*M 3.(.#$
/)=='")#'(&)* "$(>$$* !'=() U*&%$#+&(M '*- +('9$:)=-$#+ &* 7.$*/'W ,*($#*'(&)*'=
/)=='")#'(&)* &+ $++$*(&'= 3)# &**)%'(&)*R '*- (:$#$ &+ ' =)( =$3( () =$'#* 3#)6 $'/: )(:$#W
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p.&/:&6")RKC'"&'*KfK5'('6)#)+RK0'%&-KfKr&6v*$SRK[$(&/&'KfKp.&/:&6")RKQ'"=)WKNGJGGOWK,*3=.$*/$ )3 [)>8,6;'/( 0$%$=);6$*(
&*KC=))- 7)*(#)=^K!K7'+$K<(.-M )3 (:$KC$"#$+ 7)#-$#) <()#6>'($# <M+($6K)3 @.'M'\.&=KNP/.'-)#OWK<.+('&*'"&=&(MWKFDWKIFJjWK
FJWHHjJm+.FDFGIFJjW

B$/'=-$RKw'#&6'KfKQ);'#('*RK[./&'KfKB)-#&1.$SKB)-'RK,1*'+&WKNGJGDOWKT'(.#$8"'+$-K+)=.(&)*+K3)#K>'($#K6'*'1$6$*(^K!*'=M+&+K
)3K(:$K!*-$'*K/)*($Y(WKA=.$8@#$$*K<M+($6+WKiWKFEH8FidWKFJWGFiim"1+WGJGDWFJHWK

<>&++KC$-$#'=K,*+(&(.($K)3K!\.'(&/K</&$*/$K'*-K?$/:*)=)1MKN<455OWKN*W-WOWK?#&/9=&*1K3&=($#WK:((;+^mm++>6W&*3)m3'/(+:$$(m(#&/9=&*18
3&=($# s!//$++$-KFJK5'MKGJGit

U*&($-K<('($+KP*%&#)*6$*('=KQ#)($/(&)*K!1$*/MWKNGJGFRKC$"#.'#MOWK@#$$*K+(#$$(+K-$+&1*K
6'*.'=W :((;+^mm>>>W$;'W1)%m+&($+m-$3'.=(m3&=$+mGJGF8
JDm-)/.6$*(+m1#$$*q+(#$$(+q-$+&1*q6'*.'=q3$"qGJGFq>$"q#$+q+6'==qEJdW;-3

U*&($-K<('($+KP*%&#)*6$*('=KQ#)($/(&)*K!1$*/MWKNGJJJOWK4'+($>'($#K?$/:*)=)1MKC'/(K<:$$(^K?#&/9=&*1KC&=($#+
:((;+^mm>>>W$;'W1)%m+M+($6m3&=$+m-)/.6$*(+mGJGG8FJm(#&/9=&*183&=($#+83'/(+:$$(W;-3

Z.*'WKN*W-W'OK<$>'1$K+M+($6+WK:((;+^mm%.*'W/:m$*m+$>'1$8+M+($6+m s!//$++$-KFJK5'MKGJGit

Z.*'WKN*W-W"OKQ)#(3)=&)WK:((;+^mm%.*'W/:m$*m;)#(3)=&)m s!//$++$-KFJK5'MKGJGit

4&=9RKAWRK7&6)/:)>&/S8BM"&/9'RK5WKNGJFdOWKA&)%'/xK>'+($>'($#K(#$'(6$*(K;='*(+K&*K(:$K6).*('&*K*'(&)*'=K;'#9+WK?$/:*&/'=K
?#'*+'/(&)*+RKGJFdRKFFH8FGHWK-)&^K:((;+^mm-)&W)#1mFJWDDiImGHEHIHIy7?WFdWJJjWIjiJ
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