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Episodes of severe drought which have had important impacts at the national level occurred at least in 1972, 1977, 1991, 1997 

and 2003. 
2 

Significant floods occurred in 1988 (Hurricane Joana; Bluefields), 1991 (El Rama), 1993 (tropical storms Pert and Bret), 1995 

(torrential rains), and 2008 (Tropical Storm Alma). Catastrophic landslides and torrential flows (lahares) have also been recorded, 

such as in Posoltega (Casita Volcano) during Hurricane Mitch (1998), which struck Central America, leaving a wake of 

destruction. 
3
 Aguilar, E., et al., 2005: Changes in precipitation and temperatures in Central America and Northern South America, 1961-2003 
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 In Nahual the term means “river of many fish” - an indication of the abundance that characterized this watershed in earlier 

times. 



  

4 

 

Q4=$+-$! %&(! <+*C4&<! ($,%&(-! )*+! C%3$+! %.<.+! ).3.+$! 1*&)/413-A! (.$! 3*! 4&1+$%-4&<! .+0%&!

($,%&(-!%&(!4&3$&-4=$!%<+41./3.+%/!2+*(.134*&A!%-!C$//!%-!$))*+3-!09!-,%//!)%+,$+-!3*! 4,2+*=$!

2+*(.134=439:!"#$!-43.%34*&!4-!+$&($+$(!,*+$!1*,2/$'!09!3#$!/4,43$(!g&*C/$(<$!%&(!%22/41%34*&!

*)!/%&(!%&(!C%3$+!.-$!2+%1341$-!3#%3!C*./(!2+*,*3$!,*+$!$))414$&3!.-$!*)!C%3$+A!3#$!%0-$&1$!*)!

+$-$+=*4+-!3*!,%&%<$!C%3$+!-.22/9! 4&!34,$-!*)!(+*.<#3A!%-!C$//!%-!3%+<$3$(!$))*+3-!3*!,%&%<$!

<+*.&(C%3$+!+$1#%+<$!%+$%-:!

4=*@8"*":(0$&'()*(+*&8"*,".1%8*+(1*1$1.0*#":"0(A?")&*

5)3$+! 3#$! 8%&(4&4-3%! +$=*/.34*&! 4&! F`a`A! %//! I41%+%<.%&! <*=$+&,$&3-! #%=$! 4($&34)4$(! 3#$!

$+%(41%34*&! *)! +.+%/! 2*=$+39! %-! %! 2+4*+439! %&(A!C43#! -.22*+3! )+*,!%4(! %<$&14$-A! #%=$! %(*23$(!

2*/414$-A! $-3%0/4-#$(! 4&-343.34*&-! %&(! 4&434%3$(! 2+*<+%,,$-! %&(! 2+*>$13-! 3#%3! 2.+-.$! +.+%/!

$1*&*,41!($=$/*2,$&3:!84&1$!3#$!2+$2%+%3*+9!2+*1$--!*)!3#$!F``P!X%+3#!8.,,43!%&(!3#$!F``R!

T&43$(! I%34*&-! 6+%,$C*+g! E*&=$&34*&! *&! E/4,%3$! E#%&<$A! 43! #%-! 0$$&! $'2/4143/9! +$1*<&4f$(!

3#%3!,%&9!1*,,*&!)%+,4&<!2+%1341$-!2*-$!%!(%&<$+!&*3!*&/9!)*+!3#$!$&=4+*&,$&3!%&(!&%3.+%/!

+$-*.+1$-A!0.3!%/-*!)*+!3#$!$1*&*,41!-.-3%4&%04/439!*)!3#$!)%+,$+-!3#$,-$/=$-:!

533$,23-!3*!4&3+*(.1$!%<+*N$1*/*<41%/!2+%1341$-!3#%3!1*&-$+=$!C%3$+A!-*4/!%&(!)*+$-3!#%=$!<+*C&!

-/*C/9A! %&(! 4&!2%+%//$/!C43#! 1*&3+%(413*+9!2+*1$--$-:! ]3!#%-!&*3!9$3!0$$&!2*--40/$! 3*! -3$,! 3#$!

-3$%(9!$'2%&-4*&!*)!3#$!%<+41./3.+%/!)+*&34$+!(+4=$&!09!%!<+*C4&<!2*2./%34*&!/**g4&<!)*+!/%&(!3*!

-.+=4=$!09!,$%&-!*)!1.334&<A!0.+&4&<A!2/%&34&<!0%-41!<+%4&-A!%&(!$'3$&-4=$!1%33/$!+%&1#4&<:!"#$!

$'2%&-4*&! #%-! 0$$&! 2%+34%//9! -.22*+3$(! 09! 2+*<+%,,$-! %&(! 2+*>$13-! *)! <*=$+&,$&3! %&(!

4&3$+&%34*&%/!%<$&14$-!)*1.-$(!*&!3#$!.+<$&3!2+4*+439!*)!2+*=4(4&<!/4=$/4#**(-!)*+!/%&(/$--!)%+,!

C*+g$+-A!4&1/.(4&<!$'N1*,0%3%&3-!)+*,!0*3#!-4($-!*)!3#$!C%+:!

"#$!F`aO-! -%C! 3#$! )%//! *)! %! -3+*&<! 1*33*&!$'2*+3! 4&(.-3+9! 0%-$(!*&!,*&*1./3.+$!.-4&<! %<+*N

1#$,41%/! 4&2.3-! 3#%3! 2*//.3$(! -$=$+%/! 4,2*+3%&3! %D.4)$+-! %&(! 2*4-*&$(! %! /%+<$! &.,0$+! *)!

%<+41./3.+%/! C*+g$+-:! I$=$+3#$/$--A! -.11$--4=$! <*=$+&,$&3-! 1*&34&.$(! 3*! 2+*,*3$! ,%&9!

2+%1341$-! %--*14%3$(! C43#! 3#$! n<+$$&! +$=*/.34*&n! %&(! 0*3#! 3#$! 4,2*+3! *)! 2$-3414($-! %&(!

%<+*1#$,41%/-!%&(! 3#$!2+*,*34*&!*)! +$142$-! )*+! 3#$4+!.-$!#%=$!0$$&!1*,2*&$&3-!&*3!*&/9!*)!

&%34*&%/! %&(! 4&3$+&%34*&%/! %<+40.-4&$--A!0.3!%/-*!*)! =%+4*.-!($=$/*2,$&3!2+*<+%,-!2+*,*3$(!

09!<*=$+&,$&3!%<$&14$-:!

"#$! $'3+$,$! $=$&3! *)! H.++41%&$!K431#! 4&! F``G! ($-3+*9$(!,.1#! *)! 3#$! 4&)+%-3+.13.+$! 4&! 3#$!

&*+3#! %&(! C$-3A! 1%.-$(! )/**(4&<! 3#+*.<#*.3! 3#$! 1*.&3+9A! 3+4<<$+$(! /%&(-/4($-! 3#%3! g4//$(!

3#*.-%&(-! *)! I41%+%<.%&-A! %&(! (4-2/%1$(! %! -4<&4)41%&3! 2$+1$&3%<$! *)! 3#$! 2*2./%34*&:! "#$!

+$-2*&-$!3*!3#$!$=$&3A!C43#!,%--4=$!%--4-3%&1$!)+*,!3#$!4&3$+&%34*&%/!1*,,.&439A!4&1/.($(!3#$!

1+$%34*&!*)!3#$!I%34*&%/!89-3$,!)*+!Q4-%-3$+!;+$=$&34*&!@8]I5;ZXQB!%&(!4&1+$%-$(!%33$&34*&!3*!

3#$!+$/%34*&-#42!0$3C$$&!%<+41./3.+%/!2+%1341$-!%&(!3#$!=./&$+%04/439!*)!+.+%/!1*,,.&434$-!%&(!

-*4/-!3*!1/4,%3$!=%+4%04/439:!"C*!$=$&3-!4&!3#$!$%+/9!9$%+-!*)!3#4-!1$&3.+9m,./342/$!0%&g+.2314$-!

2+*=*g$(!09!%!)%//!4&!4&3$+&%34*&%/!1*))$$!2+41$-!C#41#!/$(!3*!3#$!$=4134*&!*)!3#*.-%&(-!*)!-,%//!

)%+,$+-!%&(!+.+%/!C*+g$+-!%&(!%!2+*/*&<$(!(+*.<#3!4&!3#$!C$-3$+&!2%+3!*)!3#$!1*.&3+9m+%4-$(!

3#$! 3#+$%3! *)! /*1%/4f$(! )%,4&$-! %&(! .&($+/4&$(! 3#$! .+<$&19! *)! )4&(4&<! C%9-! 3*! +$(.1$! 3#$!

=./&$+%04/439!*)!+.+%/!1*,,.&434$-:!

>=*;".-)",,",*.)#*"++(1&,*')*'),&'&$&'().0*%.A.%'&3*.)#*%((1#').&'()*

T&)*+3.&%3$/9A!&%34*&%/! 4&-343.34*&-!/%1g$(!3#$!1%2%1439!%&(!1**+(4&%34*&!&$$($(!3*!3%1g/$!3#$!

1#%//$&<$:!L*=$+&,$&3!4&-343.34*&-A!1+422/$(!(.+4&<!3#$!,%1+*$1*&*,41!1+4-4-!*)!3#$!F`GO-!C%+A!
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C$+$! ).+3#$+! C$%g$&$(! 09! 3#$! ]&3$+&%34*&%/! K*&$3%+9! 6.&(o-! 4&-4-3$&1$! *&! +$(.14&<! 2.0/41!

-2$&(4&<!(.+4&<!3#$!/*&<!&$<*34%34*&-!3*!*03%4&!%!+$,4--4*&!*)!3#$!#.<$!$'3$+&%/!($03A!09!3#$!

2+4=%34f%34*&!*)!,%&9!2.0/41!-$+=41$-!%&(!09!3#$!2+4*+439!<4=$&!3*!-$+=414&<!%!&$C!4&3$+&%/!($03!

<$&$+%3$(!C#$&! 3#$! -3%3$! <.%+%&3$$(! ($2*-43-! 3#+$%3$&$(! 09! -$=$+%/! &%34*&%/! 0%&g! )%4/.+$-:!

[&$! 1*&-$D.$&1$! C%-! 3#%3! 3#$! %<$&14$-! +$-2*&-40/$! )*+! +.+%/! ($=$/*2,$&3A! 3#$!K4&4-3+9! *)!

5<+41./3.+$A! ^4=$-3*1g! %&(! 6*+$-3+9! @K5L6[ZBA! 3#$! Z.+%/! Q$=$/*2,$&3! ]&-343.3$! @]QZBA! 3#$!

]&-343.3$! *)! 5<+41./3.+%/! "$1#&*/*<9! @]I"5B! %&(! 3#$! I%34*&%/! 6*+$-3+9! ]&-343.3$! @]I56[ZBm%-!

C$//! %-! 3#$! K4&4-3+9! *)! X&=4+*&,$&3! %&(! I%3.+%/! Z$-*.+1$-! @K5ZXI5B! %&(! 3#$! I41%+%<.%&!

]&-343.3$!*)!"$++43*+4%/!83.(4$-!@]IX"XZBm0$1%,$!#4<#/9!($2$&($&3!*&!4&3$+&%34*&%/!%4(!).&(-:!

[&$! 2+*(.13! *)! 3#$! 2+*/*&<$(! &$$(! 3*! ($2$&(! *&! (*&*+! %<$&14$-! #%-! 0$$&! &%34*&%/!

2+*<+%,,4&<!*+<%&4f$(! 4&!2+*>$13-! %&(!2+*<+%,,$-!*)! /4,43$(!<$*<+%2#41%/! -1*2$!%&(! -#*+3!

(.+%34*&:!533$,23-!3*!*=$+1*,$!3#$-$!/4,43%34*&-A!,%($!0$)*+$!%&(!%)3$+!3#$!;%+4-!Q$1/%+%34*&!

4&!POOWA!/$(!3*!3#$!1+$%34*&!*)!%!-$13*+!2+*<+%,!@;+*Z.+%/B!C43#!3#$!2%+34142%34*&!*)!K5L6[ZA!

]QZA! ]I"5! %&(! ]I56[ZA! %&(! ,*-3! *)! 3#$! 4&3$+&%34*&%/! %<$&14$-! 3#%3! 1*&3+40.3$! 3*! +.+%/!

($=$/*2,$&3:!"#$!$))*+3-!*)!*C&$+-#42A!#%+,*&4f%34*&!%&(!%/4<&,$&3!+$2+$-$&3$(!4&!;+*Z.+%/!

#%=$!0$$&!-4<&4)41%&3A!0.3!.&34/!&*CA!3#$!3*241!*)!%(%23%34*&!3*!1/4,%3$!1#%&<$!#%-!0$$&!%0-$&3!

)+*,!;+*Z.+%/!2+*<+%,-:!

7=*B",,(),*0".1)"#*')*"):'1()?")&.0C*D.&"1*.)#*D.&"1,8"#*?.).6"?")&*

]3!#%-!0$$&!,.1#!$%-4$+!3*!($1/%+$!3#$!2+4&142/$-!*)!#%+,*&4f%34*&!%&(!%/4<&,$&3!3#%&!3*!2.3!

3#$,!4&3*!2+%1341$:! ]&!3#$!%0-$&1$!*)!)*+,%/!-$13*+!2+*<+%,-!)*+!C%3$+!%&(!3#$!$&=4+*&,$&3A!

1$+3%4&!/$=$/-!*)!1**+(4&%34*&!C$+$!%1#4$=$(!3#+*.<#!3#$!I$3C*+g!)*+!J%3$+!%&(!8%&43%34*&!4&!

I41%+%<.%! @Z58NI]EB! %&(! I%34*&%/! I$3C*+g! *)! J%3$+-#$(! [+<%&4f%34*&-! @ZXI[EB:! 8*,$!

+$/%34=$/9! /*&<N3$+,! 2+*<+%,-! +$/%3$(! 3*! C%3$+-#$(! ,%&%<$,$&3W! #%=$! 4($&34)4$(! %! -$3! *)!

4,2*+3%&3! /$--*&-! 3#%3A! %-! %! C#*/$A! *2$&! %! &$C! 2$+-2$134=$! *&!,$3#*(*/*<9! )*+! 2+*,*34&<!

($=$/*2,$&3!4&!+.+%/!%+$%-:!

53! %! 3$1#&41%/! /$=$/A! )4+-3! *)! %//A! 3#$!$))$134=$&$--!#%-!0$$&! =$+4)4$(!*)! %! -$3! *)! )*+$-3+9A! %<+*N

)*+$-3+9! %&(! -4/=*N2%-3*+%/! 2+%1341$-! 4&! 0.4/(4&<! =$<$3%34=$! 1*=$+! 3#%3! -/*C-! $+*-4*&! %&(!

1*&3+40.3$-! 3*! 3#$! 2+*3$134*&! *)! C%3$+! +$1#%+<$! %+$%-:! 8$=$+%/! 2+*1$(.+$-! 3*! )%14/43%3$! 3#$!

/$%+&4&<! *)! 3#$-$! %<+*N$1*/*<41%/! 2+*(.134*&! 2+%1341$-! #%=$! 0$$&! =%/4(%3$(A! $-2$14%//9! C#$&!

3#$+$!4-!%=%4/%04/439!*)!1+$(43!3*!)4&%&1$!4,2/$,$&3%34*&:!84,4/%+/9A!C*+g!#%-!0$$&!2$+)*+,$(!*&!

3#$!=%/4(%34*&!*)!-#*+3N191/$!1+*2!=%+4$34$-!+$-4-3%&3!3*!(+*.<#3:!

53! 3#$! *+<%&4f%34*&%/! /$=$/A! 4&! =%+4*.-!,41+*! %&(! -.0NC%3$+-#$(-A! 2/%3)*+,-! )*+! 1**+(4&%34*&!

%,*&<! /*1%/! )%+,$+-A! ,.&4142%/! +$2+$-$&3%34=$-! %&(! <*=$+&,$&3! %&(! &*&N<*=$+&,$&3!

4&-343.34*&-! 3#%3! -.22*+3! 2+*(.134*&! #%=$! $&%0/$(! )%+,$+-! 3*! -3*2! 0$4&<! 2$+1$4=$(! -*/$/9! %-!

0$&$)414%+4$-!%&(! 3*!0$1*,$!2%+3&$+-:!"#$-$!*+<%&4f%34*&%/!%&(!2$+1$23.%/!%11*,2/4-#,$&3-A!

3#*.<#!(4))41./3A!C$+$!%1#4$=$(!0$1%.-$!C%3$+!4-!%!#4<#/9!,*34=%34&<!3#$,$!)*+!*+<%&4f%34*&!%&(!

$,2*C$+,$&3! 4&! +.+%/! 1*,,.&434$-A! $-2$14%//9!C#$&! $=$+9*&$! 4&! 3#$! 1*,,.&439! -#%+$-! 3#$!

-%,$!,41+*NC%3$+-#$(:!!

                                                
5
 These include, for example: the Socio-Environmental and Forestry Development Programme (POSAF), implemented by 

MARENA with IDB funds between 1994 and 2007; the Programme for Sustainable Agriculture on the Slopes of Central America 

(PASOLAC), executed by Swiss Development Cooperation (COSUDE) between 1992 and 2009; the Programme for Innovation, 

Learning and Communication for Adaptive Co-management of Watersheds (FOCUENCAS), executed by the Tropical 

Agronomy Center for Research and Teaching (CATIE) between 2002 and 2010.   
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K$3#*(*/*<41%//9A! %&! .&($+-3%&(4&<! %&(! )%14/43%34&<! %3343.($! 09! 2+*>$13! -3%))! #%-! 0$$&! %! g$9!

)%13*+:! ]3! 3%g$-! 34,$! %&(! -$&-434=439! 3*! %22+$14%3$! 3#$! 1*,2/$'! 2-91#*/*<41%/A! )%,4/9A!

&$4<#0*+#**(A! 1./3.+%/! %&(! -24+43.%/! 4&3$+2/%9! 3#%3! 4&)/.$&1$-A! %-! ,.1#! %-! $1*&*,41! %&(!

3$1#&41%/!%-2$13-A!3#$!C4//4&<&$--!*)!%!)%+,!)%,4/9!3*!3+9!*.3!&$C!2+%1341$-:!"#$!)4+-3!+$%134*&!*)!

3#$! 3+%(434*&%/! 2%3+4%+1#%/! 2*C$+! -3+.13.+$-! )*.&(! 4&! +.+%/! 1*,,.&434$-! 4-! 3*! +$-4-3! 1#%&<$:!

[)3$&! 3#$+$! 4-!,*+$! $&$+<9! %&(!($-4+$! )*+! 4&&*=%34*&! %,*&<!C*,$&! %&(! 9*.3#:![&$! g$9! 3*!

%C%g$&4&<!/*1%/!1*,,.&439!4&434%34=$!/4$-!4&!2+*,*34&<!<+$%3$+!%<$!%&(!<$&($+!$D.439:!

9=*E"D*).&'().0*A(0'%'",*

Q.+4&<! POFOA! 3#$! <*=$+&,$&3! #%-! %(*23$(! %! &%34*&%/! 1/4,%3$! 1#%&<$! -3+%3$<9A! 1+$%3$(! 3#$!

I%34*&%/! J%3$+! 5.3#*+439A! %(*23$(! %! -2$14%/! /%C! <4=4&<! /$<%/! -3%3.-! 3*! 3#$! ,*+$! 3#%&! WOOO!

$'4-34&<! +.+%/! (+4&g4&<! C%3$+! %&(! -%&43%34*&! 1*,,433$$-! @E5;8BA! %&(! (+%)3$(! &$C!

%<+41./3.+%/! 2*/414$-! 0%-$(! *&! %<+*N$1*/*<41%/! 2+4&142/$-:! "#$-$! )*.+! -3$2-A! (4-1.--$(! 4&!

-$134*&! ]]! Q! @-$$! 22:! PMNPG! 0$/*CBA! -3+$&<3#$&! 3#$! 2*/419! )+%,$C*+g! )*+! 1/4,%3$! 1#%&<$!

%(%23%34*&!%&(!1%//!)*+!4&3$+N4&-343.34*&%/!1*//%0*+%34*&!4&!43-!4,2/$,$&3%34*&:!

5=*>(??$)'&'",*')*&8"*$AA"1*A.1&*(+*&8"*9,&"1(*!".0*!':"1*4.,')*

"#$!-2$14)41!0%1g<+*.&(!*)!3#4-!2+*<+%,,$!4-!)*.&(!4&!3#$!+$1$&3!#4-3*+9!*)!3#$!1*,,.&434$-!4&!

3#$!.22$+!2%+3!*)!3#$!X-3$+*!Z$%/!Z4=$+!J%3$+-#$(A!C#$+$!)%13*+-!3#%3!$-3%0/4-#!%&!%22+*2+4%3$!

0%-$! )*+! -*14%/! 1#%&<$! 2+*1$--$-! %+$! )*.&(!C43#4&! 3#$! 3+%(434*&%/! +.+%/! 1./3.+$! 3#%3! 3$&(-! 3*!

+$-4-3!1#%&<$:!!!

J43#! 2+*/*&<$(! -.22*+3! )+*,! L"p! %&(! 3#$! IL[! ]04-! Q$&,%+gA! -*14%/! -3%g$#*/($+-! 4&! 3#$!

,.&4142%/434$-!*)!X/!8%.1$!%&(!51#.%2%!2/%9$(!/$%(4&<!+*/$-!4&!2+$2%+%34*&!*)!3#$!83+%3$<41!;/%&!

)*+!I*+3#$+&!^$j&!%&(!3#$!-.0-$D.$&3!2+*1$--!*)!&$<*34%34*&-!C43#!#4<#!/$=$/!+$2+$-$&3%34=$-!

*)! 3#$!$'$1.34=$!2*C$+!C#41#! /$(! 3*! 3#$!"#$%&'&!"()**+*,-.A! -4<&$(! 4&![13*0$+!POOP:M! "#$!

%<+$$,$&3-A!%4,$(!%3!)4<#34&<!2*=$+39!4&!3#$!(+9!+$<4*&!*)!&*+3#$+&!^$j&!%&(!E#4&%&($<%A!/$(!

3*! 2/%&-! )*+! %&! %<+*N)*+$-3+9! ($=$/*2,$&3! 2+*<+%,A! 2+*(.134*&! -.22*+3! )*+! )**(! -$1.+439A!

-,%//N-1%/$!4++4<%34*&!2+*<+%,-!%&(!3#$!1+$%34*&!*)!%!($=$/*2,$&3!0%&g!3*!)4&%&1$!2+*(.134*&:!

5//! 3#$-$! 43$,-! $&3$+$(! 4&3*! 3#$! 2+*2*-%/! ,%($! 09! 3#$! L*=$+&,$&3! *)! I41%+%<.%! 3*! 3#$!

K4//$&&4.,! E#%//$&<$! E*+2*+%34*&:! 5&*3#$+! +$-./3! *)! 3#$! "#$%&'&! "()**+*,-.! C%-! 3#$!

2+*<+%,,$! /%.-&0,&12*! 3&,4!5&,&(*+*,-! 6/35! 7)! 5/89! 0,! /'&,0.$:A! ).&($(! 09! 3#$! L/*0%/!

X&=4+*&,$&3!6%14/439!%&(!4,2/$,$&3$(!09!3#$!K4&4-3+9!*)!X&=4+*&,$&3!%&(!I%3.+%/!Z$-*.+1$-!

@K5ZXI5B:!"#$!K8"!2+*>$13!%((+$--$-!%<+41./3.+%/!2+*(.134*&!C43#!%&!$'2/4143!$&=4+*&,$&3%/!

)*1.-A!2+*,*34&<!%<+*N$1*/*<41%/!2+%1341$-!4&!FO!,.&4142%/434$-m4&1/.(4&<!3#*-$!3#%3!*11.29!3#$!

.22$+!X-3$+*!Z$%/!Z4=$+!J%3$+-#$(m%&(!$&%0/4&<!K.&4142%/!X&=4+*&,$&3%/!K%&%<$,$&3!T&43-!

@TL5K-B!3*!2%+34142%3$!4&!3#$!*2$+%34*&%/!2/%&&4&<!*)!<*=$+&,$&3!-.22*+3!)*+!%<+41./3.+$:!

53! 3#$! /*1%/! *+<%&4f%34*&%/! /$=$/A! )%+,$+! %--*14%34*&-! %&(! 1**2$+%34=$-! %+$! 2+$-$&3! 4&! ,*-3!

1*,,.&434$-! 4&! 51#.%2%A! X/! 8%.1$! %&(! l4//%&.$=%:! 5/3#*.<#! 3#$9! %+$! ($(41%3$(! 2+4,%+4/9! 3*!

-.22*+34&<! 3#$4+! ,$,0$+-! 4&! 4,,$(4%3$! $1*&*,41! ,%33$+-! -.1#! %-! 2.+1#%-$! *)! %<+41./3.+%/!

4&2.3-! %&(! -$//4&<! 1+*2-A! 3#$9! %/-*! -$$g! 3*!2+*,*3$!2+%1341$-! g&*C&! 3*!0$! 4,2*+3%&3! )*+! 3#$!
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 Agreements to Implement the Strategic Development Plan in the Dry Area of Northern Leon and Chinandega, signed in 

Achuapa by the mayors of Northern Leon and Chinandega , the Secretary of the Presidency of the Republic, and other national 

government officials.     
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1*&-$+=%34*&! *)! -*4/! %&(! C%3$+:! I*+,%//9A! $%1#! 1*,,.&439! %/-*! #%-! %! J%3$+! 8.22/9! %&(!

8%&43%34*&!E*,,433$$!@E5;8B:!

]&! -.,,%+9A! C#4/$! -34//! -#%+4&<! 3+%(434*&%/! %3343.($-! 3#%3! #%+0*+! +$-4-3%&1$! 3*! 1#%&<$A!

1*,,.&434$-! 4&! 3#$! .22$+! l4//%&.$=%! Z4=$+! 0%-4&! #%=$! %! #4-3*+9! *)! *+<%&4f%34*&%/! 4&434%34=$!

+$4&)*+1$(!09!3$1#&41%/!-.22*+3!)+*,!(*&*+!%<$&14$-:!"#$!($<+$$!*)!1*,,.&439!*+<%&4f%34*&!4-!

+$/%34=$/9!-3+*&<A!C43#!$/$13$(!/*1%/!/$%($+-!4&!,*-3!1*,,.&434$-A!%134=$!2*/4341%/!2%+34$-A!E5;8A!

%&(!+$/4<4*.-!*+<%&4f%34*&-:!X'4-34&<!2+*>$13-!%&(!2+*<+%,,$-!#%=$!2+*=4($(!-*,$!3+%4&4&<! 4&!

%<+*N$1*/*<41%/!2+%1341$-!%&(!%&!4&434%/!%C%+$&$--!*)!1/4,%3$!1#%&<$!4--.$-:!

F=*91(,'()*.)#*+0((#')6G*&8"*$AA"1*.)#*0(D"1*D.&"1,8"#*

"#$!2+*<+$--4=$!($)*+$-3%34*&!*)! 3#$!,41+*NC%3$+-#$(-! 4&! 3#$!.22$+!C%3$+-#$(!*)! 3#$!X-3$+*!

Z$%/!Z4=$+!)*+!1./34=%34*&!*)!0%-41!<+%4&-!)$(!09!%<+*1#$,41%/-!#%-!%))$13$(!3#$!%04/439!*)!-*4/-!3*!

+$3%4&!C%3$+A!C*+-$&4&<!C%3$+!-3+$--!4&!(+9!-$%-*&-:!]3!#%-!%/-*!/**-$&$(!3#$!-*4/-!3#$,-$/=$-A!

<$&$+%34&<!2+*1$--$-!*)!$+*-4*&! 4&! 3#$!C$3! -$%-*&! 3#%3!($2*-43! -$(4,$&3-! 4&! 3#$! +4=$+0$(-! 4&!

3#$!/*C$+!C%3$+-#$(:!5/3#*.<#!2+$-$&3!$%+/4$+A!3#$!$+*-4*&!0$1%,$!,%--4=$!4&!F``G!C#$&!3#$!

+%4&-!0+*.<#3!09!H.++41%&$!K431#!)4//$(!%//!3#$!+4=$+0$(-!C43#!/%+<$!D.%&3434$-!*)!+*1g-A!3+$$-!%&(!

-*4/:!"#4-! +%4-$(!3#$!%/+$%(9! )/%3a!0$(-!*)! 3#$!l4//%&.$=%!%&(!L%//*!+4=$+-!%&(!-4&1$!3#$&A! /%+<$!

%+$%-!*)! -*,$!*)! 3#$! 1*.&3+9o-!0$-3! %<+41./3.+%/! /%&(! )/**(!%&&.%//9A! (4-2/%14&<! )%+,! )%,4/4$-A!

1#%//$&<4&<!3#$!1%2%1439!*)!3#$!E4=4/!Q$)$&-$!4&!3#$!,.&4142%/434$-!*)!l4//%&.$=%!%&(!8*,*34//*A!

%&(!3#+$%3$&4&<!3#$!<$&$341!2**/!*)! 3#$!%&1$-3*+-!*)!,%4f$! 4&! 3#$!I%3.+%/!L$&$341!Z$-$+=$!*)!

52%1.&1%:!

!

!!"$()$#**+!(<?+0%&4+3'!

!

"#$!*0>$134=$! *)! 3#$! 2+*<+%,,$! 4-! 3*! +$(.1$! +4-g-! )+*,!(+*.<#3-! %&(! )/**(4&<! <$&$+%3$(!09!

1/4,%3$!1#%&<$!%&(!=%+4%04/439!4&!3#$!C%3$+-#$(!*)!3#$!X-3$+*!Z$%/!Z4=$+:!"*!+$%1#!3#$!*0>$134=$A!

3#$!2+*<+%,,$!C4//! +$/9!.2*&!%!1**+(4&%3$(!-$3!*)! 4&3$+=$&34*&-!($-4<&$(!3*! 4,2/$,$&3!&$C!

2.0/41! 2*/414$-! )*+! %((+$--4&<! 1/4,%3$! 1#%&<$! 09! 4&3+*(.14&<! %<+*N$1*/*<41%/! 2+%1341$-! %&(!

2%+34142%3*+9!C%3$+-#$(!,%&%<$,$&3!4&!#4<#/9!=./&$+%0/$!+.+%/!1*,,.&434$-:!"#+*.<#!3%+<$3$(!

4&=$-3,$&3-!4&!C%3$+!+$3$&34*&A!/*&<N3$+,!)%+,!2/%&&4&<A!%&(!4&-343.34*&%/!1%2%1439!0.4/(4&<!4&!

/*1%/! 1*,,.&434$-A! ,.&4142%/434$-! %&(! <*=$+&,$&3! %<$&14$-A! 3#$! ;+*<+%,,$!C4//! =%/4(%3$! %&!

%(%23%34*&!-1#$,$!%-!%!=$#41/$!)*+!4,2/$,$&3%34*&!*)!3#$!&%34*&%/!1/4,%3$!1#%&<$!-3+%3$<9:!"#$!

2+*<+%,,$!C4//!#%=$!)*.+!*.31*,$-U!

!

F: Z$(.1$(! +4-g!*)! 1/4,%3$! 4&(.1$(!C%3$+! -#*+3%<$-! )*+! -,%//! -1%/$!(*,$-341! %&(!2+*(.134=$!

.-$-!4&!$4<#3!,41+*NC%3$+-#$(-!4&!3#$!.22$+!C%3$+-#$(!*)!3#$!X-3$+*!+$%/!Z4=$+:!!

P: 83+$&<3#$&$(! 1/4,%3$! +$-4/4$&3! %<+*N$1*/*<41%/! 2+%1341$-! )*+! 3#$! $))$134=$! .-$! *)! %=%4/%0/$!

C%3$+!4&!3#$!$4<#3!3%+<$3$(!,41+*NC%3$+-#$(-:!!!

S: X&#%&1$(!4&-343.34*&%/!1%2%1434$-!)*+!3#$!4&1*+2*+%34*&!*)!1/4,%3$!1#%&<$!+4-g!,%&%<$,$&3!

4&!C*+g!2/%&-A!2*/414$-A!%&(!&*+,%34=$! 4&-3+.,$&3-! 4&! 3#$!l4//%&.$=%!Z4=$+! -.0NC%3$+-#$(A!

%&(!3#$!C%3$+-#$(!*)!3#$!X-3$+*!Z$%/!Z4=$+:!!!
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 Villanueva River, for example, drops less than one meter per kilometer for a stretch of 20 kilometers in the lower watershed. 
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R: Q4--$,4&%3$(! +$-./3-! %&(! /$--*&-! /$%+&$(! %0*.3! 0.4/(4&<! 1/4,%3$! 1#%&<$! +$-4/4$&1$! 4&!

=./&$+%0/$! +.+%/! 1*,,.&434$-:! "#4-! C4//! 0$! 0%-$(! *&! *&<*4&<! ,*&43*+4&<! %&(! %&%/9-4-! *)!

1/4,%341!1*&(434*&-!%&(!1#%&<$-!4&!/%&(!.-$A!C%3$+!)/*C-!%&(!-*4/!D.%/439:!!

!

!"$()$#**+!0(*"(,+,%3!#,2!-&,#,0&,)'!

!

!

"$()$#**+!

0(*"(,+,%3!
Xb;XE"XQ!E[IEZX"X![T";T"8!

Xb;XE"XQ!

[T"E[KX8!

5K[TI"!

@T8qB!

F:!]&=$-3,$&3-!4&!

4&)+%-3+.13.+$!)*+!

-3*+4&<!%&(!.-4&<!

+%4&!%&(!-.+)%1$!

C%3$+!4&!$4<#3!

,41+*N

C%3$+-#$(-!4&!

3#$!.22$+!

C%3$+-#$(!*)!3#$!

X-3$+*!Z$%/!Z4=$+:!

"C*!1*,,.&%/!4++4<%34*&!-9-3$,-!-.22/9!!

)%,4/9!)%+,-!4&!3C*!,41+*NC%3$+-#$(-:!

@qaPaAPFWB!

53!/$%-3!GGO!+%4&C%3$+!1*//$134*&!%&(!-3*+%<$!

)%14/434$-!-.22/9!)%,4/9!)%+,-!4&!$4<#3!,41+*N

C%3$+-#$(-:!@qFAMWOAOOOB!

53!/$%-3!FOOO!)%+,!)%,4/4$-!*+<%&4f$(!%&(!

3+%4&$(!4&!,%&%<$,$&3A!$))414$&3!.-$!%&(!

,%4&3$&%&1$!*)!3#$4+!1*,,.&%/!%&(!4&(4=4(.%/!

4++4<%34*&!-9-3$,-!%&(!C%3$+!-3*+%<$!)%14/434$-:!!

@qFOOAOOOB!

Z$(.1$(!+4-g!*)!

1/4,%3$!4&(.1$(!

C%3$+!-#*+3%<$-!!

)*+!-,%//!-1%/$!

(*,$-341!%&(!

2+*(.134=$!.-$-:!

PARaaAPFW!

P:!!]&3+*(.134*&!

*)!1/4,%3$!

+$-4/4$&3!%<+*N

$1*/*<41%/!

2+%1341$-!3*!,%g$!

$))$134=$!.-$!*)!

%=%4/%0/$!C%3$+:!

53!/$%-3!FOOO!)%+,!)%,4/4$-!C43#!%<+*N

$1*/*<41%/!)%+,!3+%&-)*+,%34*&!2/%&-!%&(!

.-4&<!3#$4+!*C&!+$-*.+1$-!%&(!%=%4/%0/$!1+$(43!

)*+!3#$4+!*&<*4&<!4,2/$,$&3%34*&:!@qFSPA`GWB!

53!/$%-3!FRO!#$13%+$-!1*&=$+3$(!3*!C%3$+N

1*&-14*.-!%&(!1/4,%3$!+$-4/4$&3!%<+*N$1*/*<41%/!

2+*(.134*&!4&!$%1#!,41+*NC%3$+-#$(:!

@qFAOM`AGOOB!

53!/$%-3!WO!2+*3$13$(!#$13%+$-!4&!C%3$+!-9-3$,!

+$1#%+<$!%+$%-!%&(!+42%+4%&!f*&$-!4&!$%1#!

,41+*NC%3$+-#$(:!!@qFOOAOOOB!

83+$&<3#$&$(!

1/4,%3$!+$-4/4$&3!

%<+*N$1*/*<41%/!

2+%1341$-!)*+!

$))$134=$!.-$!*)!

%=%4/%0/$!C%3$+!

4&!3#$!$4<#3!

3%+<$3$(!,41+*N

C%3$+-#$(-:!

FASOPAaGW!

!
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!

                                                
8
 On the request of the Government of Nicaragua, the project will be implemented by UNDP using the MIE 

modality. UNDP is able to provide the following implementation services through its country office, regional and 

S:!!]&-343.34*&%/!

($=$/*2,$&3!%&(!

1%2%1439!0.4/(4&<!

4&!,41+*N

C%3$+-#$(-A!

,.&4142%/434$-A!

%&(!2%+34142%34&<!

&%34*&%/!

4&-343.34*&-:!

^*1%/!*+<%&4f%34*&-!4&!$4<#3!,41+*NC%3$+-#$(-!

2+$2%+$!%&(!4,2/$,$&3!1/4,%3$!+$-4/4$&3!

,%&%<$,$&3!2/%&-!3*!4&1+$%-$!C%3$+!

+$3$&34*&A!-*4/!1*&-$+=%34*&!%&(!)**(!-$1.+439:!

@qSWOAOOOB!

]&3$+N4&-343.34*&%/!1**+(4&%34&<!0*(4$-!4&!X/!

8%.1$A!51#.%2%A!%&(!l4//%&.$=%!1**+(4&%3$!

<*=$+&,$&3%/!%&(!&*&N<*=$+&,$&3%/!%<$&19!

C*+g!2/%&-!4&!3#$!,41+*NC%3$+-#$(-!4&!3#$!

l4//%&.$=%!Z4=$+!0%-4&:!@qROAOOOB!

l%/4(%3$(!2+*2*-%/-!)*+!&*+,%34=$!4&-3+.,$&3-!

3*!0.4/(!1/4,%3$!1#%&<$!+$-4/4$&1$!%&(!)*+!3#$!

*2$+%34*&!*)!%!l4//%&.$=%!Z4=$+!-.0NC%3$+-#$(!

1*,,433$$:!

I4&$!,.&4142%/434$-!4&!3#$!X-3$+*!Z$%/!Z4=$+!

0%-4&!4&1*+2*+%3$!1/4,%3$!1#%&<$!%(%23%34*&!

,$%-.+$-!4&!3#$4+!/%&(!.-$A!4&=$-3,$&3!%&(!

C%3$+!.-$!2/%&-!%&(!+$/%3$(!&*+,%34=$!

4&-3+.,$&3-:!@qFOAOOOB!

X&#%&1$(!

4&-343.34*&%/!

1%2%1434$-!)*+!

3#$!

4&1*+2*+%34*&!*)!

1/4,%3$!1#%&<$!

%(%23%34*&!

,$%-.+$-!4&!

C*+g!2/%&-A!

2*/414$-A!%&(!

&*+,%34=$!

4&-3+.,$&3-!4&!

3#$!l4//%&.$=%!

Z4=$+!-.0N

C%3$+-#$(A!%&(!

3#$!C%3$+-#$(!

*)!3#$!X-3$+*!

Z$%/!Z4=$+!

ROOAOOO!

R:!![&<*4&<!

,*&43*+4&<!%&(!

%&%/9-4-!*)!

1/4,%341!

1*&(434*&-!%&(!

1#%&<$-!4&!/%&(!

.-$A!C%3$+!)/*C-!

%&(!-*4/!D.%/439:!

5!#9(+*/*<41%/!-3.(9!*)!3#$!/*C$+!2%+3!*)!3#$!

l4//%&.$=%!Z4=$+!0%-4&A!4($&34)94&<!3#$!

#9(+%./41!C*+g-!&$$($(!3*!+$(.1$!3#$!)/**(4&<!

1%.-$(!09!-$(4,$&3-!)+*,!3#$!.22$+!

C%3$+-#$(:!@qFPOAOOOB!

[&<*4&<!2%+34142%3*+9!,*&43*+4&<!*)!C%3$+!

)/*C-!%&(!D.%/439A!-*4/!1*&(434*&-A!%&(!/%&(!.-$!

1#%&<$-:!@qFSOAOOOB!

X/$13+*&41!4&)*+,%34*&!2*-3-!4&!$%1#!3%+<$3$(!

,41+*NC%3$+-#$(!2+$-$&3!+$/$=%&3!&%34*&%/!%&(!

</*0%/!1/4,%3$!4&)*+,%34*&A!(4<43%/4f$!/*1%/!

,*&43*+4&<!(%3%A!%&(!2+$2%+$!,%2-!*)!/%&(!.-$A!

C%3$+!)/*C!%&(!-*4/!D.%/439!1#%&<$-!)*+!)%+,!

)%,4/4$-A!/*1%/!*+<%&4f%34*&-!%&(!.-$+-!*)!3#$!

I%34*&%/!X&=4+*&,$&3%/!]&)*+,%34*&!89-3$,!

@8]I]5B:!@qF`OAOOOB!

Q4--$,4&%3$(!

+$-./3-!%&(!

/$--*&-!/$%+&$(!

%0*.3!0.4/(4&<!

1/4,%3$!1#%&<$!

+$-4/4$&1$!4&!

=./&$+%0/$!+.+%/!

1*,,.&434$-:!

RROAOOO!

;+*<+%,,$!X'$1.34*&!1*-3! RWOAOOO!

"*3%/!;+*<+%,,$!E*-3! WAOaOAOOO!

;+*<+%,,$!E91/$!K%&%<$,$&3!6$$!1#%+<$(!09!3#$!],2/$,$&34&<!X&3439G!! RSOA`WO!

#@ABCD!AE!-FCGCHFCI!$JKBJLDJM! WAWOOA`WO!
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headquarters networks: project identification, formulation, and appraisal; determination of execution modality and 

local capacity assessment of the national executing entity; briefing and de-briefing of project staff; oversight and 

monitoring of AF funds, including participation in project reviews; receipt, allocation and reporting to the AF Board 

of financial resources; thematic and technical capacity building and backstopping; support with knowledge transfer; 

policy advisory services; technical and quality assurance; and troubleshooting assistance to the national project staff. 

Further details on the types of specialized technical support services which may be provided are articulated in the 

table provided to the AFB Secretariat on 14 May 2010 (see Annex 11).  
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"$(?+0%+2!0#/+,2#$'!!

!

!

!

!

!

!

!

"#$%!&&'!"$()$#**+!?.3%&-&0#%&(,!

!

>(?A()")&*H*I*J):",&?")&,*')*')+1.,&1$%&$1"*+(1*,&(1')6*.)#*$,')6*1.')*.)#*,$1+.%"*D.&"1*')*

"'68&*?'%1(KD.&"1,8"#,*')*&8"*$AA"1*D.&"1,8"#*(+*&8"*9,&"1(*!".0*!':"1=*

*

"#$! .22$+,*-3! 2%+3! *)! 3#$! X-3$+*! Z$%/! Z4=$+! J%3$+-#$(! 4-! 1*,2*-$(! *)! ,41+*NC%3$+-#$(-!

C#*-$!C%3$+-!)/*C!4&3*!3#$!l4//%&.$=%!Z4=$+:!Q.+4&<!3#$!(+9!-$%-*&A!3#$!1*,,.&434$-!3#%3!/4=$!

4&! 3#$-$! ,41+*NC%3$+-#$(-! -.))$+! -$=$+$! C%3$+! -3+$--:! Q+*.<#3-! %+$! %! +$1.++4&<! 3#+$%3A!

2%+341./%+/9! (.$! 3*! 3#$! $=$&3-! 1%.-$(! 09! 3#$! X/! I4d*! 2#$&*,$&*&:! ]&! 3#$! C$3! -$%-*&A! %&(!

2%+341./%+/9!(.+4&<!3#$!^%!I4d%!$=$&3-A!3#$!($1+$%-4&<!1%2%1439!*)!3#$!-*4/-!3*!%0-*+0!%&(!+$3%4&!

C%3$+! )%14/43%3$-! $+*-4*&! %&(! 1%.-$-! )/**(4&<:! ]&! %! =414*.-! 191/$A! (+9! -*4/-! /*-$! 3#$! =$<$3%34=$!

1*=$+!3#%3!0+$%g-!3#$!)%//!*)!C%3$+!%&(!3#.-!2$+,43-! 4&)4/3+%34*&U!C#$&!3#$!+%4&!(*$-!%++4=$A! 43!

)%//-!(4+$13/9!*&!.&2+*3$13$(!-*4/A!+.&&4&<!*))!3**!D.41g/9!3*!2$&$3+%3$!3#$!-*4/!C$//A!3#.-!1%.-4&<!

$+*-4*&:! "#$-$! -*4/-A! C%-#$(! (*C&-3+$%,! 09! 3+40.3%+4$-! *)! 3#$! l4//%&.$=%! Z4=$+A! %+$! 3#$&!

1%++4$(! 3*! 3#$! /*C$+! C%3$+-#$(! 09! 3#$! l4//%&.$=%! 43-$/)! C#$+$! 3#$9! +%4-$! 3#$! )/**+! *)! 3#$!

+4=$+0$(!%&(!%.<,$&3!%&&.%/!)/**(4&<:!

"*!0+$%g!3#4-!=414*.-!191/$!%&(!2+$2%+$!3*!)%1$!3#$! 4&1+$%-4&</9!=%+4$(!+%4&)%//-!$'2$13$(!*=$+!

3#$! .21*,4&<! ($1%($-A! 3#$! 1*,,.&434$-! 4&! $%1#! ,41+*NC%3$+-#$(! &$$(! 3*! +$3%4&! %-! ,.1#!

+%4&)%//! %-! 2*--40/$:! T&/$--! 3#$+$! %+$! 1#%&<$-! 4&! %<+41./3.+%/! 2+%1341$-A! *+<%&41! ,%33$+! C4//!

1*&34&.$!3*!0$!/*-3!%-!3#$!3*2-*4/!*)!3#$!,41+*NC%3$+-#$(-!3+%=$/-!$=$+!,*+$!+%24(/9!3*C%+(!3#$!

/*C$+!C%3$+-#$(:!53!3#$!-%,$!34,$A!4)!C%3$+!4-!&*3!+$3%4&$(!4&!3#$!.22$+!C%3$+-#$(!43!C4//!&*3!

0$! 2*--40/$! 3*! 4&3+*(.1$! 3#$! %<+*N$1*/*<41%/! 2+%1341$-! &$$($(! 3*! +$2/%1$! 3#$! /*-3! *+<%&41!

,%33$+!4&!3#$!-*4/:!!

"+%(434*&%//9A!4&!3#$-$!,41+*NC%3$+-#$(-A!3C*!#%+=$-3-!*)!0%-41!<+%4&-!#%=$!0$$&!$'2$13$(!$%1#!

9$%+:!"#$!')0+*)&!@r)4+-3sB!4-!2/%&3$(!4&!34,$!)*+!3#$!1+*2!3*!0$!)$(!09!3#$!+%4&-!*)!52+4/!3#+*.<#!

i./9:! 5)3$+! %! 0+4$)! (+9! -$%-*&! g&*C&! %-! 3#$! #&,;#%2&! @r(*<! (%9-sBA! %! -$1*&(! 1+*2A! 1%//$(! 3#$!

'7.-)*)&! @r)4&%/sBA! 4-!2/%&3$(:!"#$!'7.-)*)&! 4-! 3#$!,*-3! 4,2*+3%&3!1+*2!0$1%.-$!*)!3#$!#$%=4$+!

+%4&)%//-!C#41#!*11.+!0$3C$$&!5.<.-3!%&(!I*=$,0$+:![&!-$=$+%/!*11%-4*&-!(.+4&<!3#$!2%-3!)$C!

9$%+-A!#*C$=$+A! /*1%/! )%+,! )%,4/4$-!#%=$!$'2$+4$&1$(! 3#$! 3*3%/! /*--!*)!0*3#!1+*2-:!"#$! /*--$-!

*11.+!&*3!*&/9!C#$&!X/!I4d*!0+4&<-!$'3$&($(!(+9!2$+4*(-A!0.3!%/-*!C#$&!3#$!+%4&-!.&$'2$13$(/9!

)%4/!(.+4&<!1+4341%/!,*,$&3-!4&!3#$!1+*2!191/$:!!

6%+,! )%,4/4$-! 4&! 3#$! %+$%! %+$!,*34=%3$(! )*+! 1#%&<$! 0$1%.-$! *)! 3#$! +$2$%3$(! $'2$+4$&1$! *)!

/*-4&<!1+*2-:!"#$4+!-.0-4-3$&1$!($2$&(-!*&!3#$4+!1%2%1439!3*!<.%+%&3$$!%3!/$%-3!*&$!#%+=$-3!2$+!

9$%+:! "#$9! %+$! C4//4&<! 3*! 1*&3+40.3$! C43#! 3#$! +$-*.+1$-! 3#$9! #%=$A! 4&1/.(4&<! 3#$4+! 34,$! %&(!

/%0*+A! 3*! 0.4/(! -,%//! #9(+%./41! C*+g-! 3#%3! C4//! %//*C! 3#$,! 3*! +$3%4&! 3#$! &$1$--%+9! C%3$+! 3*!

*&/+3%(,+3! +>"+0%+2!2#%+3!

83%+3!*)!;+*<+%,,$!],2/$,$&3%34*&! 6$0+.%+9!POFF!

K4(N3$+,!Z$=4$C!@4)!2/%&&$(B! 6$0+.%+9!POFS!

;+*<+%,,$!E/*-4&<! 6$0+.%+9!POFW!

"$+,4&%/!X=%/.%34*&! K%+1#!POFW!
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<.%+%&3$$! )**(! )*+! 3#$4+! )%,4/4$-:! "#4-! 4&! 43-$/)! C4//! *0=4*.-/9! &*3! 0$! $&*.<#! 3*! +$=$+-$! 3#$!

*&<*4&<!2+*1$--$-!*)!-*4/!($<+%(%34*&!%&(!$+*-4*&:!]3!4-A!#*C$=$+A!%&!$--$&34%/!2+$1*&(434*&!)*+!

3#$!4&3+*(.134*&!*)!%<+*N$1*/*<41%/!2+%1341$-!4&!E*,2*&$&3!P:!

"#$! +$-*.+1$-!*)! 3#$!2+*<+%,,$!%+$! 4&-.))414$&3! 3*! )4&%&1$! -,%//! #9(+%./41!C*+g-! )*+! %//! 3#$!

)%+,! )%,4/4$-! 4&! 3#$! .22$+! C%3$+-#$(! *)! 3#$! X-3$+*! Z$%/! Z4=$+:! ]&! *+($+! 3*! ,%'4,4f$! 3#$!

$&=4+*&,$&3%/! 4,2%13! *)! 4,2+*=$(! C%3$+! +$3$&34*&A! 3#$! 2+*<+%,,$! C4//! 1*&1$&3+%3$! 43-!

+$-*.+1$-! 4&!$4<#3!,41+*NC%3$+-#$(-! /*1%3$(!%3! 3#$!#4<#$-3!2%+3-!*)! 3#$!l4//%&.$=%!Z4=$+!-.0N

C%3$+-#$(! 4&! 3#$! ,.&4142%/434$-! *)! X/! 8%.1$A! 51#.%2%! %&(! l4//%&.$=%`:! 5//! $4<#3! -.))$+! )+*,!

%1.3$!C%3$+!-3+$--k!)4=$!%+$!4&!%+$%-!C43#!3+%(434*&%//9!/$&<3#9!r(*<!(%9-sA!&*C!*)3$&!$'3$&($(!

4&3*!(+*.<#3! @-$$!,%2!GBk! )*.+!%+$! 4&!%+$%-!C43#!%,*&<!3#$! /*C$-3!%=$+%<$!%&&.%/!+%4&)%//! 4&!

3#$!-.0NC%3$+-#$(!@,%2!R`:!5//!$4<#3!%+$!/*1%3$(!4&!%+$%-!1#%+%13$+4f$(!09!%<+41./3.+%/!*=$+.-$!

*)!-*4/-!,*+$!%23!)*+!)*+$-3+9!@,%2-!FONFPB:!!

"C*!*)!3#$!,41+*NC%3$+-#$(-!C$+$!1#*-$&!0$1%.-$!3#$9!1*&3%4&!9$%+N+*.&(!-*.+1$-!*)!-.+)%1$!

C%3$+!%22+*2+4%3$! )*+!1*,,.&%/! 4++4<%34*&!-9-3$,-! @($&A$&*H=HB:!"#$!*3#$+!-4'!C$+$!-$/$13$(!

)*+! +%4&C%3$+! 1*//$134*&! %&(! -3*+%<$! )%14/434$-! @($&A$&* H=LB! 09! 3#$! K.&4142%/! X&=4+*&,$&3%/!

K%&%<$,$&3!T&43-!*)!3#$!3#+$$!,.&4142%/434$-!0$1%.-$!*)!3#$!<$*<+%2#41A!1/4,%341!%&(!/%&(!.-$!

)%13*+-! ,$&34*&$(! %0*=$:! "#$! %<+41./3.+%/! 1%04&$3-! %&(! *3#$+! 2%+34142%&3-! 4&! 3#$! 4&3$+N

4&-343.34*&%/!2/%&&4&<!2+*1$--$-!*)!3#$!3#+$$!,.&4142%/434$-!1*&1.+!C43#!3#$!-$/$134*&!-4&1$!3#$!

1*,,.&434$-!4&!%//!$4<#3!,41+*NC%3$+-#$(-!%+$!1*&-4($+$(!3*!0$!%,$&%0/$!3*!*+<%&4f%34*&!%&(!

3+%4&4&<! 4&! *+($+! 3*! ,%g$! <**(! .-$! *)! 3#$-$! 4&=$-3,$&3-! 4&! /*1%/! 4&)+%-3+.13.+$! 3*! #%+=$-3!

+%4&)%//!%&(!.-$!-.+)%1$!C%3$+!@($&A$&*H=MB:!!

!

"#$!$4<#3!,41+*NC%3$+-#$(-!%+$FOU!!

*BCFHFNGOFDP!! *FHQARSGDJQLTJM! 0A@@BCFDFJL! -GQ@!-G@FOFJL!

3&.!5*)#*4*.!

K$+1$($-!E$&3+*!

E**2$+%34=%!

X/!7*+0*//j&!

GO!

/&2&2*!

8%/%/$!

^%!K*&3%d%!

^%!K*&3%d43%!

[>*1#%/!

FSO!
X/!8%.1$!

<*-&=%022&>?&+'&+*

,-7!

E%,2%,$&3*!

;$3%D.4//%!
FRO!

X/!8%.1$!t!51#.%2%! @&)*2&!
8%&!5&3*&4*!P!

l%+$/%!
GO!

51#.%2%! ?7A72&)!

X/!;%>%+43*!

X/!L.%&%1%-3$!

^%-!7+4-%-!

^%-!^%>%-!

FWO!

                                                
9
 See Annex 1, map 1, for the location of each sub-watershed of the Estero Real River. See maps 2 to 7 for the location of the 

three municipalities and the eight rivers or streams of the targeted micro-watersheds  in the Villanueva River basin.   
10

 Final determination of the communities and farms in each micro-watershed is subject to confirmation at project start-up. 
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!

B2!?&#&7!

X/!^%<%+34//*!

X/!J%9/*!

X/!Z*($43*!

8%&!I41*/u-!

FRW!

B2!C*,;D&)7! X/!L$&vf%+*! FSW!

l4//%&.$=%!
B2!<02E,!

^%-!7+4-%-!

X/!K*3*!

^%!E*&1#%!

;43%#%9%!

FRW!

"*3%/-! G! PR! FOOW!

*

.=*J11'6.&'()*,3,&"?,*')*B.,*N"1%"#",*.)#*O.0.0"*N'%1(KD.&"1,8"#,*P($&A$&*H=HQ*

;+$2%+%3*+9! %&(! )4&%/! ($-4<&! -3.(4$-! #%=$! 0$$&! 1*,2/$3$(! )*+! 1*&-3+.134*&! *)! 4++4<%34*&!

-9-3$,-!)$(!)+*,!,41+*N(%,-!*&!9$%+N+*.&(!-3+$%,-!)*.&(!4&!3#$!,41+*NC%3$+-#$(-!*)!3#$!^%-!

K$+1$($-! %&(! 8%/%/$! +4=$+-:! 7*3#! %+$! /*1%3$(! 4&! 3#$! K.&4142%/439! *)! X/! 8%.1$A! 1/*-$! 3*! 3#$!

.22$+,*-3! 2%+3! *)! 3#$! l4//%&.$=%! Z4=$+! -.0NC%3$+-#$(:! 5! 1*&-./3%34*&! 2+*1$--! C43#! /*1%/!

1*,,.&434$-!3**g!2/%1$!4&!POOG!C#4/$!3#$!($-4<&!-3.(4$-FF!C$+$!.&($+C%9!C43#!).&(4&<!)+*,!

3#$!K4//$&&4.,!E#%//$&<$!511*.&3NI41%+%<.%:!5-!%!+$-./3!*)!3#$-$!1*&-./3%34*&-A!3C*!4++4<%34*&!

%--*14%34*&-!C$+$!($)4&$(!%&(!%<+$$,$&3-!C$+$! +$%1#$(!%0*.3! 3#$4+! 1+$%34*&!%&(!*2$+%34*&!

*&1$!3#$!-9-3$,-!%+$!0.4/3:!"#$!%<+$$,$&3-!4&1/.($!*.3/4&$-!*)!2+*1$(.+$-!)*+!3#$!2+*-2$134=$!

%--4<&,$&3!*)!C%3$+!+4<#3-:!!!

.=H*B.,*N"1%"#",*

"#$!C*+g-!($-4<&$(!)*+!^%-!K$+1$($-!K41+*NC%3$+-#$(!4&1/.($!3C*!C%3$+!4&/$3-:![&$!4-!/*1%3$(!

4&! K$+1$($-! E$&3+*! %+$%A! C#$+$! 3#$+$! 4-! 1.++$&3/9! %! <+%=439! 4++4<%34*&! -9-3$,! .-$(! 09! Fa!

)%+,$+-:! "#$! *3#$+! 4-! /*1%3$(! )%+3#$+! 0$/*CA! C#$+$! FF! ,$,0$+-! *)! 3#$! ]-,%$/! E%-34//*!

E**2$+%34=$! ,%g$! .-$! *)! %! C%3$+! 4&3%g$! 3#%3! +$D.4+$-! +$#%04/43%34*&:! "#+*.<#! 3#$-$! 3C*!

4&3%g$-A!C43#!3#$4+!+$-2$134=$!1*,2/$,$&3%+9!)%14/434$-A!43!C4//!0$!2*--40/$!3*U!!!

• ]++4<%3$! %! 3*3%/! %+$%! *)! FSa:WW! #$13%+$-! 2$+! 9$%+! 4&-3$%(! *)! 3#$! WM! 3#%3! 1.++$&3/9! #%=$!

-*,$!4++4<%34*&k!!

• ],2/$,$&3!%!(+42!4++4<%34*&!-9-3$,!4&!K$+1$($-!E$&3+*FPk!

• ],2+*=$!3#$!-.+)%1$!4++4<%34*&!-9-3$,!4&!E**2$+%34=%k!

• L.%+%&3$$!C%3$+!-.22/9!(.+4&<!(+9!-2$//-k!

• [2$+%3$!1*//$134=$!1/*3#$-!C%-#4&<!)%14/434$-:!!

"#$!$/$,$&3-!*)!3#$!K$+1$($-!E$&3+*!-9-3$,!4&1/.($U!!

• 5!f42!392$! 4&3%g$! 4&-3%//%34*&A!P:a!$))$134=$!,$3$+-! 4&!C4(3#A!*&!^%-!K$+1$($-!Z4=$+!&$%+!

3#$!1*,,.&439!*)!X/!7*+0*//j&A!3*!1*//$13!SO!/43$+-!*)!C%3$+!2$+!-$1*&(:!"#$!4&-3%//%34*&-!

4&1/.($!%!-%&(!3+%2A!%!-.+2/.-!-24//C%9A!%&(!%!1%&%/!-$<,$&3!C#$+$!%!<%.<$!C4//!0$!2/%1$(:!!!

• 5!C%3$+!-#.&3!%/*&<!3#$!+4<#3!+4=$+!0%&g!3#+*.<#!%!191/*2$%&!1*&1+$3$!1#%&&$/:!

• E*&-3+.134*&!*)!P:M!,4/$-!*)!0.+4$(!242$-!)*+!C%3$+!2+$--.+$!-.22/9:!!
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 See Annex 3 for the Las Mercedes study. The Salale study is similar.     
12

 The original design (see Annex 3) included a sprinkler system. This will be changed to a drip system in keeping with the agro-

ecological principles guiding the project, thereby increasing the number of hectares that can be irrigated throughout all months of 

the year, including the dryest.  
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• FG!#9(+%&3-!C43#!)/*C!=%/=$-!)*+!3#$!($/4=$+9!%&(!+$<./%34*&!*)!3#$!C%3$+!(4+$13/9!3*!)%+,!

2/*3-:!

• E*&-3+.134*&!*)!%!&$3C*+g!*)!F:Oa!g,!*)!-$1*&(%+9!242$-:!

• 5!2+$--.+$N0+$%g!1#%,0$+:!

"#$!$/$,$&3-!*)!3#$!4++4<%34*&!-9-3$,!4&!3#$!E**2$+%34=%!-$13*+!4&1/.($U!!

• Z$#%04/43%34*&!*)!3#$!$'4-34&<!4&3%g$!-3+.13.+$!C43#!0$33$+!#9(+*(9&%,41!1*&(434*&-A!%&(!

1*&-3+.134*&!*)!%!&$C!*.32.3!1#%&&$/:!

• ;+*3$134*&!C*+g-!4&!3#$!C%3$+!1*//$134*&!%+$%:!!

• E*=$+4&<!*)!F:FP!g4/*,$3$+-!*)!3#$!1#%&&$/A!C43#!%!($-4<&!)/*C!*)!WO!/43$+-!2$+!-$1*&(A!3*!

+$(.1$!C%3$+!/*--$-!09!2$+1*/%34*&:!

• E*&-3+.134*&!*)!3C*!=$#41/$!0+4(<$-:!!

• 5&!G!,$3$+!%D.$(.13:!!

• E*&-3+.134*&!*)!R!4++4<%34*&!(4-3+40.3*+-:!!

6*+!3#$!1%33/$!)%+,$+-!%&(!(*,$-341!.-$A!3#$!E**2$+%34=%!-9-3$,!C4//!%((U!!

• 5!+$4&)*+1$(!1*&1+$3$!3%&g!C43#!%!1%2%1439!*)!PW!1.041!,$3$+-:!

• J%3$+!3+*.<#-!)*+!1%33/$:!

• E*&-3+.134*&!*)!1*//$134=$!1/*3#$-!C%-#4&<!)%14/434$-:!!

!

J43#!3#$-$!4&-3%//%34*&-A!3#$!0$&$)414%+4$-!*)!3#$!^%-!K$+1$($-!,41+*NC%3$+-#$(!4++4<%34*&!

-9-3$,-!C4//!0$U!!

!

<JCJEFHFGQFJL!
3+0%($!

0BQQJCD!! ,JS!
%ADGO!

K$+1$($-!E$&3+*! Fa! PW! RP!

E**2$+%34=%!]-,%$/!E%-34//*! FF! S! FR!
E%33/$!)%+,$+-! O! `! `!

%(%#/! UV! WX! Y8!

!

"#$!POOG!2+$2%+%3*+9!%&(!)4&%/!($-4<&!-3.(9!@5&&$'!SB!$-34,%3$(!3#$!1*&-3+.134*&!1*-3-!*)!3#$!

4&-3%//%34*&-! 3*! 0$! T8q! PWMA`MPA! *)! C#41#! T8q! PWAGMW! C*./(! 0$! 3#$! 1*&3+40.34*&! *)! /%0*+!

2+*=4($(!09!3#$!0$&$)414%+4$-!%&(!T8q!PSFAO`G!3#$!(*&*+w-!1*&3+40.34*&:!]3!C%-!%/-*!$-34,%3$(!

3#%3A! 4&! %((434*&A! 1*&-./34&<! -$+=41$-!C*./(! 0$! +$D.4+$(! 3*! -.2$+=4-$! 3#$! 1*&-3+.134*&!C*+g-!

%&(!3*!-.22*+3!-9-3$,!.-$+-!4&!2+*=4(4&<!3#$4+!1*.&3$+2%+3!/%0*+!1*&3+40.34*&:!"#$!1*-3!*)!3#$!

1*&-./34&<!-$+=41$-!C%-!$-34,%3$(!%3!T8q!FMaAMOOA!4&(41%34&<!3#%3!3#$!3*3%/!1*&3+40.34*&!*)!3#$!

(*&*+!C*./(!0$!T8q!S`GAM`G:!!

5-!2%+3!*)!3#$!2+$2%+%34*&!*)!3#4-!2+*<+%,,$!Q*1.,$&3A!%!+$=4$C!*)!3#$!($-4<&!%&(!$-34,%3$(!

1*-3-FS!C%-!.&($+3%g$&!3*!($3$+,4&$!4)!43!C*./(!0$!&$1$--%+9!3*!,%g$!%(>.-3,$&3-!3*!3#$!1*-3!

$-34,%3$-! 0$)*+$! 3$&($+4&<! 3#$! C*+g-! *&1$! 3#$! 2+*<+%,,$! 0$<4&-A! 3%g4&<! 4&3*! %11*.&3! 3#$!

34,$!$/%2-$(!-4&1$!POOG!%&(!1#%&<$-!4&!3#$!4&-343.34*&%/!1*&3$'3:!"#$!+$=4$C!($3$+,4&$(!3#%3!
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 See Annex 4 
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3#$!($=%/.%34*&!*)!3#$!I41%+%<.%&!1.++$&19!%&(!4&)/%34*&!*)!1$+3%4&!1*-3-!>.-34)9!%!&$C!$-34,%3$!

*)! 3#$! (*&*+! 1*&3+40.34*&! )*+! 1*&-3+.134*&! %3! T8qPWaARMR:! ]3! C%-! *0-$+=$(A! #*C$=$+A! 3#%3!

-4<&4)41%&3!-%=4&<-!1*./(!*11.+!4&!3#$!1*&-./34&<!-$+=41$-!)*+!C*+g-!-.2$+=4-4*&!%&(!.-$+!-.22*+3!

0$1%.-$!43!C4//!0$!2*--40/$!3*!1*,04&$!3#$,!4&!*&$!1*&3+%13!C43#!3#$!1*&-./34&<!-$+=41$-!)*+!3#$!

-%,$!2.+2*-$!4&!3#$!8%/%/$!,41+*NC%3$+-#$(:!!

"#$+$!%+$!GO! )%,4/4$-! /*1%3$(! 4&! 3#$!^%-!K$+1$($-!,41+*NC%3$+-#$(A!%//!*)! 3#$,!.-$+-!*)! 3#$!

(+4&g4&<!C%3$+!%&(!-%&43%34*&!-9-3$,:!"*!$&%0/$!%//!*)!3#$,!3*! 4,2+*=$!3#$4+!%11$--!3*!C%3$+!

)*+!2+*(.134=$!%&(?*+!(*,$-341!2.+2*-$-A!%-!2%+3!*)!*.32.3!P!-*,$!T8q!SOAOOO!C4//!0$!%//*33$(!

)*+! %((434*&%/! -,%//! #9(+%./41! 4&-3%//%34*&-! )*+! 1*//$134*&!*)! +%4&!C%3$+!*&! 3#*-$! )%+,-!C#*-$!

/*1%34*&!(*$-!&*3!%//*C!%!1*&&$134*&!3*!3#$!4++4<%34*&!-9-3$,-:!

2=L*O.0.0"*

"#$!4++4<%34*&!-9-3$,!($-4<&$(!)*+!3#$!8%/%/$!,41+*NC%3$+-#$(!C4//!1*&=$+3!-*,$!$4<#3!$'4-34&<!

4&(4=4(.%/!,41+*N-9-3$,-!1%2%0/$!*)! 4++4<%34&<!FF:WW!#$13%+$-! 4&3*!%!1*,,.&439!-9-3$,!)*+!PO!

)%,4/4$-A!1%2%0/$!*)!4++4<%34&<!PR:W!#$13%+$-!%&(!3+42/4&<!3#$!%&&.%/!&$3!4&1*,$!)+*,!%<+41./3.+%/!

2+*(.134*&! 4&! %&! %+$%! 1*&-4($+$(! 4,2*+3%&3! )*+! )$$(4&<! 3#$! .+0%&! 2*2./%34*&! 4&! 3#$!

K.&4142%/439!*)!X/!8%.1$:!!

"#$!$/$,$&3-!*)!3#$!8%/%/$!-9-3$,!4&1/.($U!!

• E*&-3+.134*&!*)!%!F:F!g4/*,$3$+!!3$,2*+%+9!%11$--!+*%(:!!

• 5! C%3$+! -3*+%<$! 4&-3%//%34*&! *&! 3#$! 8%/%/$! Z4=$+! 4&! %! &%3.+%/! 1%-1%($! /*1%3$(! 4&! 3#$!

1*,,.&439!*)![>*1#%/:!!!

• 5!P:O! 3*!P:W!,$3$+!C4($!2/%3)*+,!*&!%! +*1g9!-/*2$! 4&!*+($+! 3*! 4&-3%//!%!MRO!,!1*&1+$3$!

1#%&&$/!4&!3#$!(4+$134*&!*)!3#$!/$)3!0%&g!*)!3#$!+4=$+:!

• X'1%=%34*&!*)!%!(431#!M:O!,$3$+-!($$2!)*+!%!C%3$+!1+*--4&<:!

• 5!RG!,$3$+!%+1#$(!1#%&&$/!)*+!3#$!C%3$+!3+%&-)$+:!

• E*&-3+.134*&!*)!%!2%--%<$!%1+*--!%!<.//9!%&(!%&!%D.$(.13!*)!G!)$$3!4&!3#$!C%3$+!1#%&&$/:!

• 5!#*/(4&<! 1#%,0$+A! %3! 3#$!*.3/$3! *)! 3#$! %+1#$(! 1#%&&$/A! )+*,!C#41#! 3#$!,%4&! 242$/4&$!

&$3C*+g!C4//!0$!/*%($(:!

• 5!&$3C*+g!*)!242$-!0.+4$(!%3!&*!/$--!3#%&!WO!1,!3*!C*+g!C43#!2+$--.+$A!C43#!*&$!0+%&1#!

/*1%3$(!*&!3#$!.22$+!2%+3!*)!3#$!%<+41./3.+%/!3$++%1$!*&!3#$!/$)3!-4($!*)!3#$!+4=$+!%&(!%!

-$1*&(!)*+!4++4<%34*&!*&!3#$!+4<#3!-4($!*)!3#$!+4=$+:!

• 5!-$+4$-!*)!FF!#9(+%&3-!3*!($/4=$+!%&(!+$<./%3$!C%3$+!(4+$13/9!3*!3#$!2/*3-!*)!/%&(:!

• 5!PP!,$3$+!#%&<4&<!0+4(<$!*&!3#$!+4<#3!-4($!*)!3#$!4++4<%3$(!%+$%:!!

!

"#$!2+$2%+%3*+9!%&(! )4&%/!($-4<&!-3.(9FR!$-34,%3$(!1*&-3+.134*&!1*-3-! )*+! 3#4-! -9-3$,!%3!T8q!

PGOAP`aA! *)!C#41#!T8q! POAFPP!C*./(! 0$! 3#$! /%0*+! 1*&3+40.34*&! *)! 3#$! 0$&$)414%+4$-! %&(!T8q!

PMOAFaW! 3#$! 1*&3+40.34*&! )+*,! 3#$! (*&*+:! ]&! %((434*&A! 43! C%-! $-34,%3$(! 3#%3! 3#$! 1*&-./34&<!

-$+=41$-!1*-3-!)*+!C*+g-!-.2$+=4-4*&!%&(!.-$+!-.22*+3!C*./(!0$!T8qFM`APOOA!-*!3#$!3*3%/!(*&*+!

1*&3+40.34*&!C*./(!%,*.&3!3*!T8q!RP`ASaW:!
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 GFA Consulting Group. Final Report, Irrigation Systems Salale. Millennium Challenge Account-Nicaragua. September 2008. 



  

16 

 

"#$! 1.++$&3! +$=4$C! *)! 3#$! ($-4<&! %&(! $-34,%3$(! 1*-3-FW! +%4-$(! 3#$! $-34,%3$(! (*&*+!

1*&3+40.34*&! )*+! 3#$!C*+g-! 3*!T8q!PGGAGWF:!I*&$3#$/$--A! 3#$!1*&-./34&<!-$+=41$-! 3*!-.2$+=4-$!

3#$!C*+g-!1*./(!0$!1*,04&$(!4&!3#$!-%,$!1*&3+%13!C43#!3#$!-.2$+=4-4*&!*)!3#$!C*+g-!4&!3#$!^%-!

K$+1$($-! ,41+*NC%3$+-#$(! )*+! %! 3*3%/! 1*-3! *)! T8q! FGOA`OO:! E*&-$D.$&3/9A! 3#$! 1*,04&$(!

$-34,%3$!*)!3#$!%,*.&3!&$1$--%+9!)*+!3#$!,41+*N(%,-!%&(!4++4<%34*&!-9-3$,-!4&!3#$!3C*!,41+*N

C%3$+-#$(-!*)!8%/%/$!%&(!^%-!K$+1$($-!4-!T8q!aPaAPFW:!

5-! 2%+3! *)! *.32.3! PA! %0*.3! T8q! aOAOOO! C4//! 0$! %//*33$(! )*+! -,%//! %((434*&%/! C*+g-! 3*! %//*C!

)%,4/4$-!4&!3#$!8%/%/$!,41+*NC%3$+-#$(!3#%3!(*!&*3!#%=$!%11$--!3*!3#$!4++4<%34*&!-9-3$,!)+*,!3#$!

+4=$+!3*!1*//$13!+%4&!C%3$+!)*+!%<+41./3.+%/!2+*(.134*&!%&(?*+!(*,$-341!2.+2*-$-:!

!

2=*!.')D.&"1*1"&")&'()*')*&8"*(&8"1*,'R*?'%1(KD.&"1,8"#,*P($&A$&*H=LQ*

]3! 4-!%&34142%3$(! 3#%3! 4&! -4'!*)! 3#$!,41+*NC%3$+-#$(-A! -3+.13.+$-!*)!%&!%22+*2+4%3$! -4f$!C4//!0$!

0.4/3! )*+! 4&(4=4(.%/! )%+,-A! *+! )*+! -,%//! <+*.2-! *)! P! 3*! R! &$4<#0*+4&<! )%+,-:! 7.4/(4&<! *&! 3#$!

$'2$+4$&1$! *)! 3#$! 8.-3%4&%0/$! ^%&(! K%&%<$,$&3! ;+*>$13! @K8"B! C43#! -$/$13$(! )%+,$+-! 4&! X/!

8%.1$A! 51#.%2%A! l4//%&.$=%! %&(! a! %((434*&%/! ,.&4142%/434$-! 4&! 3#$! %+$%A! %&(! 3#$! %&%/9-4-! *)!

*3#$+! $'2$+4$&1$-! 4&! I41%+%<.%A! %! r,$&.s! 4-! %=%4/%0/$! C43#! )4=$! 392$-! *)! ,4&*+! #9(+%./41!

4&)+%-3+.13.+$!3#%3!1%&!0$!4&-3%//$(!*&!4&(4=4(.%/!)%+,-:!8$/$134*&!*)!3#$!-3+.13.+$!%22+*2+4%3$!

3*!$%1#!)%+,!C4//!0$!,%($!*&!3#$!0%-4-!*)!%<+*N$1*/*<41%/!)%+,!3+%&-)*+,%34*&!2/%&-!2+$2%+$(!

3*!($3$+,4&$!3#$!,*-3!%22+*2+4%3$!%<+41./3.+%/!2+*(.134*&!2+%1341$-!)*+!3#$!-*4/-A!-/*2$-A!%&(!

1.++$&3! -*4/! 1*=$+!*)! 3#$! /%&(A!%-!C$//!%-! 3#$!1%2%1434$-!%&(! 4&3$+$-3-!*)! 3#$! )%+,! )%,4/9:!"#$!

(4,$&-4*&-!*)!$%1#!-3+.13.+$!,%9!=%+9!3*!%(>.-3!3*!3#$!2#9-41%/!1*&(434*&-!*)!3#$!-2$14)41!2/*3:!

"#$!0%-41!,$&.FM!4-U!

!

ZGDJQ!LDAQGIJ!LDQBHDBQJ!! %PNFHGO!MF@JCLFACL!! 4AOB@J! +LDF@GDJM!HALD[@W!

7+41g!/4&$(!14-3$+&!C$//! P,!x!S,! `:RP!,S! q!M`:OO!

Z**)!1*//$134*&!-9-3$,!! =%+4$-!%11*+(4&<!3*!-4f$!*)!#*.-$!! q!Sa:OO!

;*/9$3#9/$&$!/4&$(!2*&(! M,!x!W:a,!x!F:P,! RF:OO!,S! q!a:OO!

;*/9$3#9/$&$!/4&$(!3+$&1#! SF,!x!F:G,!x!F:S,! WR:OO!,S! q!W:GP!

Z$-$+=*4+!C43#!(4g$-!! M,!x!FO,!x!F,! MO:OO!,S! q!W:GW!

!

]&!2+4&142/$A!T8q!PWOAOOO!C4//!0$!%//*33$(!3*!$%1#!*)! 3#$-$!,41+*NC%3$+-#$(-!3*!1*&3+40.3$!3*!

3#$!1*&-3+.134*&!*)!+%4&!C%3$+!+$3$&34*&!-3+.13.+$-:!"#$!,*-3!$))$134=$!,%&&$+!*)!.-4&<!3#$-$!

+$-*.+1$-!4&!$%1#!,41+*NC%3$+-#$(!C4//!0$!($3$+,4&$(!(.+4&<!3#$!)4+-3!9$%+!*)!3#$!2+*<+%,,$:!

5! +$D.4+$,$&3! )*+! 4&=$-3,$&3! C4//! 0$! 3#$! 2+$2%+%34*&! *)! %&! %<+*N$1*/*<41%/! ! )%+,!

3+%&-)*+,%34*&! 2/%&! 09! 3#$! )%+,! )%,4/9A! -2$14)94&<! )*+$-3+9A! %<+*N)*+$-3+9! %&(! -4/=*2%-3*+%/!

2+%1341$-!3#%3!C4//!0$!%(*23$(!@*+!+$4&)*+1$(B!3*!*234,4f$!3#$!0$&$)43-!*)!3#$!-3*+$(!+%4&!C%3$+:!!

]&!2+4&142/$A! 3#$!$1*&*,41!$))414$&19!*)!%!-3+.13.+$! 4-!#4<#$+!C#$&! 43-! 3*3%/!=*/.,$! 4&1+$%-$-:!

83+.13.+$-m-.1#!%-!14-3$+&!C$//-!%&(!+**)!1*//$134*&!-9-3$,-m3#%3!09!3#$4+!&%3.+$!#%=$!/4,43$(!
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 See Annex 4. 
16

 See Annex 2 for specifications and costs of different types of rain and surface water retention structures.   
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(4,$&-4*&-!%+$!-4<&4)41%&3/9!,*+$!1*-3/9!2$+!1.041!,$3$+!3#%&!-3+.13.+$-!C#*-$!(4,$&-4*&-!1%&!

0$!$'3$&($(:!E*&-$D.$&3/9A! 3#$!0$&$)43-! 3$&(! 3*!0$!#4<#$+!C#$+$! -$=$+%/! )%+,! )%,4/4$-!C43#!

&$4<#0*+4&<!2/*3-!%<+$$!3*!-#%+$!%!/%+<$+!-4f$!2*&(A!/4&$(!3+$&1#!*+!,41+*N+$-$+=*4+:!]3!,.-3!0$!

&*3$(A! #*C$=$+A! 3#%3! 3#$! 2#9-41%/! $))414$&19! *)! -#%+4&<! %! /%+<$+! -3+.13.+$! 4-! %11*,2%&4$(! 09!

*+<%&4f%34*&%/!(4))41./34$-! 3#%3!%+$! 4&#$+$&3! 3*!1*,,.&%/!C*+g-:!Q.+4&<! 3#$! )4+-3! 9$%+A!$))*+3-!

C4//!0$!,%($!3*!*234,4f$!3#$!$))414$&19!*)!3#$!4&=$-3,$&3A!/**g4&<!)*+!3#$!2*4&3!*)!$D.4/40+4.,!

0$3C$$&!3#$!/%+<$+!2#9-41%/!0$&$)43-!*)!-3+.13.+$-!C43#!#4<#$+!=*/.,$-!%&(!3#$!*+<%&4f%34*&%/!

(4))41./34$-!3#%3!3#$-$!1%&!$&3%4/:!!

]&!3#$!-$/$134*&!*)!C*+g-!3*!0$!0.4/3!4&!$%1#!,41+*NC%3$+-#$(A!&*3!*&/9!3#$!C%3$+!1*//$134*&!%&(!

-3*+%<$! -3+.13.+$-! C4//! 0$! 1*&-4($+$(A! 0.3! %/-*! 4&=$-3,$&3-! 4&! -*4/! %&(! C%3$+! 1*&-$+=%34*&!

C*+g-!3*!4&1+$%-$!3#$!+$1#%+<$!+%3$-!*)!%D.4)$+-!3#+*.<#A!)*+!$'%,2/$A!4&)4/3+%34*&!(431#$-!%&(!

)$&1$-! 3*! 2+*3$13! )*+$-3! +$<$&$+%34*&! %+$%-:! "#$-$! 4&=$-3,$&3-! C4//! 0$! 1*,2/$,$&3$(! 09!

%<+41./3.+%/! C*+g-! -.1#! %-! (+42! 4++4<%34*&! -9-3$,-A! 1*&3*.+! /4&$! (431#$-! %&(! *3#$+! %<+*N

$1*/*<41%/!2+%1341$-!2+*,*3$(!4&!E*,2*&$&3!P:!

%=*S16.)'T.&'()*.)#*&1.')')6*+(1*D.&"1*D(1-,*?.).6"?")&*P($&A$&*H=MQ*

6*+! 1*&-3+.134*&! *)! 3#$!C*+g-! 4&! 3#$! $4<#3!,41+*NC%3$+-#$(-A! 3#$!,.&4142%/434$-! *)! X/! 8%.1$A!

51#.%2%!%&(!l4//%&.$=%!C4//!-4<&!%<+$$,$&3-!C43#!K5ZXI5!$-3%0/4-#4&<!)4&%&14%/!,$1#%&4-,-!

)*+!3#$!3+%&-)$+!*)!).&(-!3*!0$!.-$(!4&!3#$!1*&-3+.134*&!*)!3#$!#9(+%./41!C*+g-:Fa!E*&3+%13-!)*+!

1*&-3+.134*&!*)! 3#$! 4++4<%34*&! -9-3$,-!%-!C$//! %-! 3#$! +%4&C%3$+! 1*//$134*&! -9-3$,-!C4//! +$D.4+$!

3#$!1*&3+%13*+-! 3*!C*+g!1/*-$/9!C43#! 3#$!0$&$)414%+9! )%,4/4$-A! 4&1*+2*+%34&<! 3#$4+! /%0*+!(.+4&<!

1*&-3+.134*&! %&(! 2+*=4(4&<! 3#$,! C43#! 3+%4&4&<! 4&! 3#$! ,%&%<$,$&3A! $))414$&3! .-$! %&(!

,%4&3$&%&1$! *)! 3#$! #9(+%./41! -9-3$,-:! "#$! 14=4/! $&<4&$$+! *&! 3#$! 2+*<+%,,$! 3$%,! C4//!

1*//%0*+%3$!C43#!,.&4142%/!2+*1.+$,$&3!-3%))!3*!$&-.+$!3#%3!3#4-!3+%4&4&<!4-!2+*=4($(!2+*2$+/9:!

]&! %((434*&A! )*+! 3#$! 4++4<%34*&! -9-3$,-! %&(! C#$+$=$+! +%4&C%3$+! 1*//$134*&! -9-3$,-! +$D.4+$!

*+<%&4f%34*&!4&=*/=4&<!&$4<#0*+4&<!)%+,!)%,4/4$-A!3#$!2+*<+%,,$!E**+(4&%3*+!C4//!%/-*!*=$+-$$!

3#$!3+%4&4&<!2+*=4($(!09!3#$!C*+g-!1*&3+%13*+-!3*!$&-.+$!3#%3!43!1*=$+-!%//!*+<%&4f%34*&%/!4--.$-!

%22+*2+4%3$/9!%&(!3#%3!3#$+$! 4-!%22+*2+4%3$! )*//*CN.2!3#+*.<#!E*,2*&$&3-!P!%&(!SA!*&1$!3#$!

1*&-3+.134*&!1*&3+%13-!#%=$!$&($(:!!!

!

>(?A()")&*L*I* J)&1(#$%&'()*(+* %0'?.&"* 1",'0'")&*.61(K"%(0(6'%.0*A1.%&'%",* &(*?.-"*"++"%&':"*

$,"*(+*.:.'0.20"*D.&"1=**

E/4,%3$! 1#%&<$! +$2+$-$&3-! %! -$+4*.-! 3#+$%3! 3*! %<+41./3.+%/! %134=434$-! (.$! 3*! 3#$! 1/*-$! +$/%34*&!

3#%3!$'4-3-!0$3C$$&!C%3$+!%&(!-*4/!+$-*.+1$-:!;+*/*&<$(!(+*.<#3-!C$%g$&!3#$!04*/*<41%/!0%-4-!

*)!-*4/!-3+.13.+$A!%&(!2+*/*&<$(!3*++$&34%/!-3*+,-!$+*($!C$%g$&$(!-*4/-:!"*!0+$%g!3#$!191/$!*)!

<+*C4&<! =./&$+%04/439! 4&! 3#$! 1*,,.&434$-! 4&! 3#$! l4//%&.$=%! Z4=$+! 0%-4&A! 3#$! #9(+%./41! C*+g-!

)4&%&1$(! 4&! E*,2*&$&3! F!C4//! 0$! 4,2*+3%&3! 0.3! &*3! -.))414$&3:! "*! 0$! $))$134=$A! 3#$9!,.-3! 0$!

-$/$13$(A! ($-4<&$(! %&(! .-$(! %-! 3**/-! 4&! %! -$+4$-! *)! ).&(%,$&3%/! 1#%&<$-! 4&! 3#$! %134=434$-! *)!

%<+41./3.+%/! 2+*(.134*&:! "#$-$! 1#%&<$-! ,.-3! $&-.+$! ,*+$! $))414$&3! .-$! *)! C%3$+! 4&! %//!

2+*(.134*&!2+*1$--$-A!4&1+$%-$!4&)4/3+%34*&A!-3+$&<3#$&!-*4/!-3+.13.+$A!%&(!-3%04/4f$!-/*2$-:!!

.=*<61(K"%(0(6'%.0*+.1?*&1.),+(1?.&'()*A0.),*P($&A$&*L=HQ*

                                                
17

 See Section III-A below, especially p. 38. 
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"#$!($14-4*&-!%&(!C*+g!+$D.4+$(!3*! 4&3+*(.1$!3#$!1#%&<$-!&$$($(! 4&!2+*(.134*&!2+%1341$!1%&!

*&/9!3%g$!2/%1$!%3!3#$!4&(4=4(.%/!)%+,!/$=$/:!E*&-$D.$&3/9A!3#$!,*-3!4,2*+3%&3!2/%&&4&<!2+*1$--!

4&! 3#4-! 1*,2*&$&3! C4//! 0$! 3#$! 2+$2%+%34*&! *)! ($3%4/$(! )%+,! 2/%&-! )*+! 3#$! 2+*<+$--4=$!

4&3+*(.134*&!*)!%<+*N$1*/*<41%/!2+%1341$-:!!!

"#$! 2+4*+439! %134=439! (.+4&<! 3#$! )4+-3! 9$%+! *)! 3#$! 2+*<+%,,$! C4//! 0$! 3#$! 2+$2%+%34*&! %&(?*+!

.2(%34&<!*)!%!)%+,!3+%&-)*+,%34*&!2/%&!09!$%1#!)%+,!)%,4/9!4&!$%1#!,41+*NC%3$+-#$(:!"#$!0%-41!

$/$,$&3-!)*+!$%1#!)%+,!3+%&-)*+,%34*&!2/%&!C4//!0$U!!

• ]($&34)41%34*&!*)!3#$!=*1%34*&!*)!3#$!-*4/-!*&!3#$!)%+,:!!

• Q4%<&*-4-!*)!1.++$&3!2+%1341$-A!4&1/.(4&<!3#$!.-$!<4=$&!3*!%//!/%&(!%&(!%=%4/%0/$!C%3$+:!!

• [&! 3#$! )%+,-! 0$&$)434&<! )+*,! 3#$! 4++4<%34*&! -9-3$,-! ($-4<&$(! )*+! ^%-! K$+1$($-! %&(!

8%/%/$!,41+*NC%3$+-#$(-A!4($&34)41%34*&!*)!3#$!2*3$&34%/!2+*(.134*&!*234*&-!%))*+($(!09!

3#$!4++4<%34*&!-9-3$,:!

• [&!3#$!*3#$+! )%+,-A! 4($&34)41%34*&!*)! )$%-40/$!C%3$+!1*//$134*&!%/3$+&%34=$-A!%! +$%-*&$(!

-$/$134*&!*)! 3#$!2+$)$++$(!*234*&@-BA! %&(! 4($&34)41%34*&!*)!&$C!2+*(.134=$!*234*&-! 3#%3!

C4//!%+4-$:!

• Q$-4<&! *)! 3#$! ).3.+$! .-$! *)! %//! /%&(! %&(! %=%4/%0/$! C%3$+A! %22/94&<! %<+*N$1*/*<41%/!

2+%1341$-:!

• 5!/*&<!3$+,!3+%&-)*+,%34*&!-3+%3$<9:!

• 5!F!3*!S!9$%+!3+%&-434*&!2/%&!

• 5!2+*2*-%/!)*+!4,,$(4%3$!4,2/$,$&3%34*&A!-2$14)94&<!3#$!)*//*C4&<!$/$,$&3-U!

o -$/$13$(! +%4&C%3$+! +$3$&34*&! )%14/434$-! %&(A! C#$+$! %22/41%0/$A! (+42! 4++4<%34*&!

-9-3$,!4&-3%//%34*&-k!

o #*.-$#*/(!4&-3%//%34*&-!%&(!2+*1$(.+$-!)*+!*234,4f4&<!C%3$+!%&(!).$/!.-$k!

o #*.-$#*/(! 4&=$-3,$&3-! )*+! )%,4/9! &.3+434*&%/! -$1.+439! 4&1/.(4&<! #*,$! <%+($&-!

%&(A!C#$+$!%22+*2+4%3$A!-,%//!%&4,%/!,%&%<$,$&3k!

o %22/41%34*&!*)!%!-$/$13$(!%<+*N$1*/*<41%/!2+*(.134*&!2+*1$--!*&!F!#$13%+$!*)!)%+,!

/%&(:!

"#$!2+*<+%,,$!C4//! 2/%1$!%!<+$%3!($%/!*)!$,2#%-4-!*&! 3#$-$! )%+,! 3+%&-)*+,%34*&!2/%&-A! %&(!

$-2$14%//9!*&!)%14/43%34&<!3#$4+!).//!%22+*2+4%34*&!%&(!%134=$!.-$!09!$%1#!)%+,!)%,4/9:!"*!3#4-!$&(A!

2$+-*&%/4f$(!%&(!2%34$&3!%33$&34*&!C4//!0$!($(41%3$(!3*!$%1#!)%,4/9k!3#$!2+*<+%,,$!C4//!)4&%&1$!

,%3$+4%/-! )*+! 4&434%/! 2/%&! 4,2/$,$&3%34*&k! 3#$! 2$+34&$&1$! *)! 3#$! 2/%&! %&(?*+! %&9! &$1$--%+9!

%(>.-3,$&3-!C4//!0$!1*&)4+,$(!0$)*+$!$%1#!3$1#&41%/!%--4-3%&1$!%134=439:!Q.+4&<!9$%+-!P!3*!R!*)!

3#$!2+*<+%,,$A!3+%&-)*+,%34*&!2/%&!.2(%34&<!-$--4*&-!C4//!3%g$!2/%1$!%3!/$%-3!*&1$!%!9$%+!%&(!

)%+,!)%,4/4$-!C4//!0$!%--4-3$(!4&!%22/94&<!)*+!)4&%&14&<!3*!*&<*4&<!4,2/$,$&3%34*&:!]&!3#$!$=$&3!

3#%3! -*,$! )%+,! )%,4/4$-! (*! &*3! 2+$2%+$! 3+%&-)*+,%34*&! 2/%&-! 4&! 3#$! )4+-3! 9$%+A! 3#$9! C4//! 0$!

*))$+$(!-.22*+3!)*+!3#$4+!2+$2%+%34*&!4&!$%1#!-.0-$D.$&3!9$%+!*)!3#$!2+*<+%,,$:!!

!

2=*N")$*(+*U1(#$%&'()*U1.%&'%",*P($&A$&*L=LQ*

]&!*+($+! 3*! 4&1+$%-$!3#$!1%2%1439!*)!$%1#! )%+,!3*!%(%23! 3*!1/4,%3$!1#%&<$!%&(!=%+4%04/439A! 3#$!

2+*<+%,,$!C4//!*))$+!3$1#&41%/!-.22*+3!%-!C$//!%-!=$<$3%34=$!%&(!1*&-3+.134*&!,%3$+4%/-!&$$($(!

3*!1%++9!*.3!3#$!1#%&<$-!4&=*/=$(!4&!3#$!%(*234*&!*)!%!r,$&.s!*)!%<+*N$1*/*<41%/!2+%1341$-:!X%1#!

)%+,! )%,4/9! C4//! 0$! %--4-3$(! 4&! 4($&34)94&<! %22+*2+4%3$! 2+%1341$-! 3*! 0$! 4&1/.($(! 4&! 3#$4+! )%+,!
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3+%&-)*+,%34*&! 2/%&A! -$/$134&<! 3#$,! &*3! *&/9! )+*,! 2+4&3$(! ($-1+4234*&-A! 0.3! %/-*! _! 4&! ,%&9!

1%-$-! _! )+*,! *&<*4&<! $'%,2/$-U! %! r0.))$3s! 3#%3! 4//.-3+%3$-! 3#$! r,$&.s:! "#4-! C4//! 0$! 2*--40/$!

0$1%.-$! 4&! $%1#! *)! 3#$! 3#+$$!,.&4142%/434$-! 3#$+$! %+$! %! &.,0$+! *)! )%+,-! 3#%3! #%=$! %/+$%(9!

+$1$4=$(! -.22*+3! )+*,! 3#$! 2+*<+%,,$! r8.-3%4&%0/$! ^%&(!K%&%<$,$&3s! @%&(?*+! )+*,! *3#$+!

3$1#&41%/!%--4-3%&1$!2+*<+%,,$-Bk!$%1#! )%+,! )%,4/9! 4&! 3#$! 3%+<$3$(!,41+*NC%3$+-#$(-!C4//!0$!

*))$+$(!3#$!*22*+3.&439!3*!=4-43!&$%+09!-43$-!C#$+$!-$=$+%/!+$1*,,$&($(!2+%1341$-!%+$!.&($+!

C%9:!!

5&&$'!W!2+*=4($-!%!-.,,%+9!*)!3#$!4&)*+,%34*&!%0*.3!3#$!2+%1341$-!4&1/.($(!4&!3#$!,$&.:!"#$!

2+*<+%,,$! C4//! -.22/9! =%/4(%3$(! 4&)*+,%34*&! %0*.3! 3#$! 2+*1$(.+$-A! 4&=$-3,$&3! 1*-3-A! %&(!

1*&(434*&-!+$D.4+$(!)*+U!!!

• 2+%1341$-!3#%3!2+*3$13!.&($+<+*.&(!C%3$+!+$-*.+1$-:!"#$-$!4&1/.($U!!

o +$(.134*&!4&!3#$!.-$!*)!%<+*1#$,41%/-!)*+!(4))$+$&3!2+*(.134*&!2+%1341$-:!!!

o 2+*(.134*&!%&(!.-$!*)!*+<%&41!)$+34/4f$+-!%&(!0*3%&41%/!4&-$13414($-:!!

o 4&3$<+%/! 1+*2!,%&%<$,$&3!C43#!04*/*<41%/A!2#9-41%/!%&(!,%&.%/! 1*&3+*/!*)! 1+*2!

#$%/3#:!!

• 2+%1341$-!3*!+$(.1$!3#$!+4-g!*)!#%+=$-3!/*--$-!(.+4&<!(+*.<#3!2$+4*(-:!"#$-$!4&1/.($U!!

o %(*234*&!*)!1/4,%341%//9!%(%23%0/$!1+*2-A!

o %(*234*&!*)!#4<#$+!=%/.$!1+*2-A!

o 1#%&<$-!4&!3#$!2+*(.134*&!1%/$&(%+!%&(!+$=4$C!*)!2/%&34&<!(%3$-A!!

o .-$!*)!-#*+3!191/$!=%+4$34$-A!!

o .-$!*)!(+*.<#3!+$-4-3%&3!=%+4$34$-:!!

• 2+%1341$-!3*!4&1+$%-$!3#$!0$&$)43-!*)!%=%4/%0/$!C%3$+:!"#$-$!4&1/.($U!!

o 1/4,%341%//9!%(%23%0/$!4++4<%34*&!,$3#*(-A!

o $))414$&3!2+%1341$-!4&!3#$!.-$!*)!4++4<%34*&!C%3$+:!

• 2+%1341$-!3#%3!,4&4,4f$!3#$!4,2%13!*)!%&4,%/-!*&!3#$!3*2-*4/:!"#$-$!4&1/.($!!

o .-$!*)!/$<.,4&*.-!)*(($+!3+$$-A!

o %&4,%/!)$$(!%/3$+&%34=$-A!

o 4,2+*=$(!/4=$-3*1g!)$$(!-3*+%<$!)%14/434$-:!!

• 1*,,.&%/!%&(! 4&(4=4(.%/!2+%1341$-!3*!2+*3$13!C%3$+!3%0/$!+$1#%+<$!%+$%-A!-3*2!$+*-4=$!

2+*1$--$-A! 4&1+$%-$! .&($+<+*.&(! C%3$+! 4&)4/3+%34*&A! %&(! +$(.1$! 3#$! +4-g! *)! /%&(-/4($-!

@($&A$&*L=MB:!"#$-$!4&1/.($U!!

o ($/4,43%34*&!%&(!2+$-$+=%34*&!*)!&%3.+%/!+$<$&$+%34*&!%+$%-A!!

o ,%'4,4f%34*&!*)!2/%&3!1*=$+!*&!1./34=%3$(!2/*3-A!

o 2%+34142%34*&!4&!3#$!$))*+3-!*)!3#$!/*1%/!%.3#*+434$-!3*!2+$=$&3!%&(!+$(.1$!)4+$-:!
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!

%=*@1.),+(1?.&'()*A0.)*'?A0"?")&.&'()*P($&A$&,*L=H*.)#*L=LQ*

"#$!)4+-3!)%+,!3+%&-)*+,%34*&!2/%&-!-#*./(!0$!+$%(9!S!3*!R!,*&3#-!%)3$+!2+*<+%,,$!-3%+3!.2:!

;+*<+%,,$! -.22*+3! C4//! 0$! 2+*=4($(! )*+! 3#$! $/$,$&3-! 4&! 3#$! 2+*2*-$(! 2/%&! )*+! 4,,$(4%3$!

4,2/$,$&3%34*&A!2+*=4($(!3#%3U!

• %!,$,0$+!*)!3#$!)%+,!)%,4/9!#%-!%!2+*2$+39!343/$!*+!<**(!)%43#!2*--$--4*&FG!*)!3#$!)%+,k!

• 3#$!)%+,!4-!&*3!/*1%3$(!C43#4&!%!2+*3$13$(!%+$%k!

• 3#$!)%+,!4-!/*1%3$(!C43#4&!*&$!*)!3#$!3%+<$3$(!,41+*NC%3$+-#$(-k!

• 3#$! )%+,! )%,4/9! (*$-! &*3! +$1$4=$! 2.0/41! )4&%&14&<! )+*,! %&*3#$+! $&3439! )*+! 3#$! -%,$!

%134=439k!

• 3#$! $/$,$&3-! 4&! 3#$! 4,,$(4%3$! 4,2/$,$&3%34*&! 2/%&! %+$! >.(<$(! 09! 3#$! 2+*<+%,,$!

*.3+$%1#!C*+g$+!%--4<&$(!3*!3#$!,41+*NC%3$+-#$(!%-! /$<434,%3$!-3$2-!3*C%+(-!3#$!).//!

%<+*N$1*/*<41%/!3+%&-)*+,%34*&!*)!3#$!)%+,:!

8*,$!*)!3#$!$/$,$&3-!4&!3#$!2+*2*-%/!@-.1#!%-!3#$!1*&-3+.134*&!*)!%!/*C!1*&-.,234*&!-3*=$A!)*+!

$'%,2/$B!C4//!0$!2*--40/$!3*!4,2/$,$&3!%3!%&9!34,$:![3#$+-!@-.1#!%-!1*&-3+.134*&!*)!+%4&C%3$+!

+$3$&34*&!-3+.13.+$-B!C4//!&*3!0$!%(=4-%0/$!(.+4&<!+%4&9!2$+4*(-:!\$3!*3#$+-!@-.1#!%-!%(%234&<!%!

#$13%+$!)*+!2/%&34&<!.&($+!%!&$C!%<+*N)*+$-3+9!-9-3$,B!C4//!&$$(!3*!0$!34,$(!3*!0$<4&!C43#!3#$!

2+$2%+%34*&!)*+!3#$!)4&%/!1+*2!@3#$!'7.-)*)&B!*)!3#$!)4+-3!9$%+!*+!3#$!)4+-3!1+*2!*)!3#$!-$1*&(!9$%+:!

"#$! 2+*<+%,,$! 3$%,! C4//! $&($%=*+! 3*! $&-.+$! 3#%3! 3#$! +$D.4+$(! ,%3$+4%/-! %&(! 3$1#&41%/!

%--4-3%&1$!%+$!%=%4/%0/$!4&!$%1#!,41+*NC%3$+-#$(!%3!3#$!%22+*2+4%3$!34,$-:!

E%+$!C4//!0$!3%g$&!3*!$&-.+$!3#%3! 4,2/$,$&3%34*&!*11.+-!%3!%!-2$$(!1*&(.14=$!3*!D.%/439!%&(!

).//!%22+*2+4%34*&!09! 3#$! )%+,!)%,4/9A!$=$&! 4)! 3#4-!,$%&-! 3#%3!-*,$!$/$,$&3-! 4&1/.($(! 4&! 3#$!

2+*2*-%/!&$$(!3*!C%43!.&34/!3#$!)*//*C4&<!9$%+:!Z$-2$13!)*+!3#$!%0-*+234=$!1%2%1439!*)!3#$!)%,4/9!

C4//!%/-*!<.4($!3#$!1*,2/$34*&!*)! 3#$!)%+,!3+%&-)*+,%34*&!2/%&-:!"#$!)4+-3!%&&.%/!2+*<+%,,$!

C*+gN2/%&! C4//! -2$14)9! 3#$! 3$1#&41%/! %--4-3%&1$! 4&2.3-! 3*! 0$! ,%($! %=%4/%0/$! 4&! $%1#! ,41+*N

C%3$+-#$(A! 0.3! 43! C4//! &*3! $-3%0/4-#! D.%&343%34=$! 3%+<$3-! )*+! 3#$! &.,0$+! *)! 4,,$(4%3$!

4,2/$,$&3%34*&!2+*2*-%/-!3#%3!-#*./(!0$!1%++4$(!*.3!(.+4&<!3#$!9$%+:!],2/$,$&3%34*&!3%+<$3-!

C4//! 0$! $-3%0/4-#$(! )*+! 3#$! -$1*&(! %&(m4)! &$1$--%+9m3#$! 3#4+(! 9$%+! *)! 3#$! 2+*<+%,,$A!

)*//*C4&<!%&%/9-4-!*)!3#$!4,2/$,$&3%34*&!+#93#,!%1#4$=$(!4&!$%1#!,41+*NC%3$+-#$(!(.+4&<!3#$!

)4+-3!9$%+:!

J#4/$!-$$g4&<!3*!$&-.+$!3#%3!3#$!0$&$)43-!*)!3#$!2+*<+%,,$!%+$!%=%4/%0/$!3*!3#$!)%+,!)%,4/4$-!

%-! -**&!%-!2*--40/$A! 3#$!2+*<+%,,$!3$%,!C4//! %/-*!<4=$!%!#4<#!2+4*+439! 3*!$&-.+4&<! 3#%3!$%1#!

4&=$-3,$&3!,%($!*&!%!)%+,!4-!&*3!-$$&!%-!%&!$&(!4&!43-$/)!0.3!+%3#$+!%-!%!-3$2!3*C%+(!3#$!).//!

%<+*N$1*/*<41!3+%&-)*+,%34*&!*)!3#$!)%+,A!%&(A!3#$+$)*+$A!2%+3!*)!%!/*&<!3$+,!2+*1$--!C#41#!C4//!

($2$&(!*&!3#$!%3343.($A!.&($+-3%&(4&<!%&(!1*,,43,$&3!*)!3#$!)%+,!)%,4/9:!!

J#$&! 2+*2$+/9! %22+*2+4%3$(! %&(! 1%++4$(! *.3A! %<+*N$1*/*<41%/! 2+%1341$-! C4//! <$&$+%3$! -$1.+$!

#%+=$-3-A!#4<#$+!1+*2!94$/(-A!%&(!4&1+$%-$(!4&1*,$m%/*&<!C43#!-3%0/$!-*4/-!%&(!<+$%3$+!C%3$+!

+$3$&34*&:! "#4-!C4//! -34,./%3$! )%+,! )%,4/4$-! 3*! 1*&34&.$!C43#! 3#$! 4,2/$,$&3%34*&!*)! 3#$4+! FNS!

9$%+! 3+%&-434*&! 2/%&-! %&(! 3#$4+! /*&<N3$+,! 3+%&-)*+,%34*&! 2/%&-:! ])A! *&! 3#$! *3#$+! #%&(A!

4&&*=%34*&-!%+$!4,2*-$(!*+!2.-#$(!3#+*.<#!3*!,$$3!2+*<+%,,$!3%+<$3-!3#$9!C4//!0$!/$--!/4g$/9!
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 As defined in the Nicaraguan Civil Code. 
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3*!2+*=4($!-*/4(!0$&$)43-!3*!3#$!)%+,!)%,4/4$-!%&(!3#$9!,%9!0$!%0%&(*&$(!*&1$!3#$!2+*<+%,,$!

4-!*=$+:!!!!

#=*<)*'))(:.&':"*?")&.0'&3*P($&A$&,*L=HC*L=L*.)#*L=MQ*

"#+*.<#! 3#$! 2+*1$--! *)! 2+$2%+4&<! )%+,! 3+%&-)*+,%34*&! 2/%&-A! 1*&-4($+%34*&! *)! 3#$!,$&.! *)!

2+*(.134*&!2+%1341$-A!=4-43-!3*!3#$!0.))$3!*)!*&<*4&<!2+%1341$-A!4,2/$,$&3%34*&!*)!3#$!3+%&-434*&!

2/%&A! %&(! +$<./%+! .2(%34&<! *)! )%+,! 2/%&-A! 3#$! 2+*<+%,,$!C4//! -$$g! 3*! 4&(.1$! %&! 4&&*=%34=$!

,$&3%/439! 4&! )%+,! )%,4/4$-:! 5<+*N$1*/*<41%/! 3$1#&41%/! %--4-3%&1$! C4//! 0$! %11*,2%&4$(! 09! %!

0+*%($+!$(.1%34*&%/!2+*1$--A!C43#!3#+$$!%+$%-!*)!)*1.-:![=$+%//A!43!4-!%&34142%3$(!3#%3!%C%+$&$--!

4&! 3#$-$! %+$%-! C4//! -34,./%3$! 3#$! %(*234*&! *)! 2+*%134=$! 0$#%=4*+-! 3*! %(%23! 3*! %/+$%(9!

$'2$+4$&1$(! 1/4,%3$! =%+4%04/439A! %&(! %/-*! 3*! 2+*%134=$! %3343.($-! )*+! *&<*4&<! /$%+&4&<! %0*.3!

).3.+$!1/4,%3$!1#%&<$!$))$13-:!

[&$!%+$%!*)!)*1.-!C4//!0$!DTJ!HOF@GDJ!HTGCIJ!NQAHJLL!FDLJOE:!6%+,$+-!4&!3#$!%+$%!-%9!3#$9!#%=$!

#$%+(!,%&9!+$)$+$&1$-!3*!3#$!<+$$&#*.-$!$))$13!%&(!3#$!4,2%13-!0$4&<!<$&$+%3$(!*&!3#$!X%+3#A!

0.3! 3#$9! /%1g! 1/$%+! 4&)*+,%34*&! 3#%3! $&%0/$-! 3#$,! 3*! .&($+-3%&(! 3#$! C#*/$! 2+*1$--! %&(! 43-!

+$/%34*&-#42!3*!3#$4+!*C&!/4=$-:!"#+*.<#!3#$!%134=434$-!*)!1*,2*&$&3!RA!3#$!1*,,.&434$-!*)!3#$!

3%+<$3$(! ,41+*NC%3$+-#$(-! C4//! #%=$! %11$--! 3*! +$/$=%&3! 4&)*+,%34*&! ,%&%<$(! 09! 3#$!

I41%+%<.%&! ]&-343.3$! )*+! "$++43*+4%/! 83.(4$-! @]IX"XZB! %&(! 3#$! E/4,%3$! E#%&<$! Q4+$13*+%3$! *)!

K5ZXI5A!4&1/.(4&<!3#$!)4+-3!%&(!-$1*&(!&%34*&%/!*&!1/4,%3$!1#%&<$F`:!

5!-$1*&(!%+$%!*)!)*1.-!C4//!0$!GIQARJHAOAIFHGO:!"%g4&<!4&3*!%11*.&3!0*3#!3#$!&$C!&%34*&%/!%<+*N

$1*/*<41%/!2*/419!)*1.-!%-!C$//!%-!.&4=$+-439!1*.+-$-!%/+$%(9!.&($+C%9!4&!3#4-!)4$/(A!)%+,!)%,4/4$-!

C4//! 0$! 2/%1$(! 4&! 1*&3%13! C43#! %<+*N$1*/*<9! 3$1#&41%/! -2$14%/4-3-! %&(! -3.($&3-! (.+4&<! 3#$!

($=$/*2,$&3!%&(!4,2/$,$&3%34*&!*)!3#$4+!)%+,!3+%&-)*+,%34*&!2/%&-:!]3!4-!%&34142%3$(!3#%3!3#4-!

C4//!#%=$!3#$!$))$13!*)!4&3+*(.14&<!%!2+%1341%/!%134*&N+$-$%+1#!2$+-2$134=$!3#%3!2+*,*3$-!3$-34&<!

%! 1*,04&%34*&! *)! 3+%(434*&%/! 2+%1341$-! C43#! %(=%&1$(! 3$1#&*/*<9:! ])! 3#$9! %--.,$! 3#4-!

2$+-2$134=$A!)%+,!)%,4/4$-!C4//!%--$--!3#$4+!4&&*=%34*&-!*&!3#$!0%-4-!*)!3#$4+!-.11$--!4&!2+*(.14&<!

#$%/3#9! %&(! <**(! D.%/439! )**(A! 3#+*.<#! +$-2$13)./! 3$1#&4D.$-! 4&! #%+,*&9! C43#! 3#$!

$&=4+*&,$&3:! ]&! 2%+341./%+A! 3#$! 2+*<+%,,$! C4//! 1*,,.&41%3$! C%9-! 3*! QJNOGHJ! DTJ! BLJ! AE!

GIQAHTJ@FHGOL!C43#!*+<%&41!04*/*<41%/!2+*1$--$-! %4,$(!%3! +$(.14&<!2*//.34*&! 4&!C%3$+!0*(4$-A!

-*4/!%&(!%4+A!%&(!%/-*!,4&4,4f4&<!2+*(.134*&!1*-3-!C#4/$!4&1+$%-4&<!3#$!&.3+434*&%/!%&(!$1*&*,41!

=%/.$!*)!2+*(.1$:!

522/94&<!4&!($23#!&%34*&%/!2*/414$-!3#%3!=%/.$!3#$!+*/$!*)!C*,$&!4&!+.+%/!%+$%-A!$,2#%-4-!C4//!0$!

2/%1$(! *&! 3#$! 4,2*+3%&1$! *)! 4&3$<+%/! 2+%1341$-! 4&! 2+*(.134*&! -9-3$,-! 3#%3! $&1*.+%<$! EG@FOP!

FC\AO\J@JCD:! ]&! $%1#! ,41+*NC%3$+-#$(A! %! -$+4$-! *)! C*+g-#*2-PO! C4//! 0$! #$/(! 3*! -34,./%3$!

%&%/9-4-!*)!3#$!+*/$-!2/%9$(!09!,$&A!C*,$&A!9*.3#!%&(!1#4/(+$&!4&!3#$!2+*(.134*&!2+*1$--!%&(!

3#$! )%,4/9! $1*&*,9A! =%/.4&<! #*.-$#*/(! C*+gA! ,%+g$34&<! *)! 2+*(.13-! %&(! #*,$! <%+($&!

2+*(.134*&:! "#4-!C4//! %4,! %3! 2+*,*34&<! >.-3! +$/%34*&-! %&(! -*/4(%+439! %,*&<!,$&! %&(!C*,$&A!

%(./3-! %&(! 9*.3#A! 1+$%34&<! 3#$! 1*&(434*&-! %&(! =%/.$-! 3#%3! $&%0/$! ,*+$! $D.43%0/$! 1%2%1439!

($=$/*2,$&3!%&(! +*/$!(4-3+40.34*&!%,*&<! )%,4/9!,$,0$+-:! ]3! 4-!%&34142%3$(! 3#%3! 3#4-!C4//!%/-*!

#%=$!3#$!$))$13!*)!+$/$%-4&<!3#$!$&$+<4$-!/%3$&3!4&!)%+,!)%,4/4$-A!%&(!3#%3!C*,$&!%&(!9*.3#!C4//!

(+4=$!1#%&<$-!4&!)%=*+!*)!$1*/*<9A!&.3+434*&A!)**(!-$1.+439A!)**(!-*=$+$4<&39A!%&(!04*(4=$+-439:!
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 See pp. 21-22 below 
20

 See Annex 10 for a discussion of gender and family role workshop methodology.  
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"=*<6")&,*(+*%8.)6"*P($&A$&,*L=HC*L=LC*.)#*L=MQ!

"#$!-.11$--!*)!3#$!2+*<+%,,$!C4//!($2$&(!*&!3#$!1%2%1439!*)!3#$!3$1#&41%/!3$%,!3*!4&(.1$!%&(!

%11*,2%&9!%!1+4341%/!,%--!*)!1#%&<$-!4&!2+*(.134*&!-9-3$,-A!-.))414$&3!3*!<$&$+%3$!%22+$14%0/$!

$))$13-! 4&! C%3$+! %=%4/%04/439! %&(! -*4/! 1*&-$+=%34*&:! "*! 3#4-! $&(A! 3#$! +$-*.+1$-! 2+*=4($(! 4&!

E*,2*&$&3! P!C4//! 0$! %4,$(!&*3! *&/9! %3! 3#$! %(*234*&!*)! %<+*N$1*/*<41%/! 2+%1341$-! 0.3! %/-*! %3!

$-3%0/4-#4&<! %! 1/*-$! +$/%34*&! 0$3C$$&! )%+,! )%,4/4$-! %&(! 3#$! -*.+1$-! *)! 3#$! -.22*+3! 3#$9!C4//!

+$D.4+$!)*+!-.11$--)./!/*&<N3$+,!%22/41%34*&!*)!-.1#!2+%1341$-:!!

[&$!2%+3!*)!3#$!E*,2*&$&3!P!4&2.3!C4//!0$!$1*&*,41:!]&!2+4&142/$A!3#$!2+*<+%,,$!C4//!%//*3!T8q!

FRMAPPW! 3*! $%1#! ,41+*NC%3$+-#$(! 3*! -.22*+3! 3#$! %(*234*&! *)! &$C! 1*&-$+=%34*&! %&(! %<+*N

$1*/*<41%/!2+%1341$-PF:!!

"#$-$! +$-*.+1$-! C4//! %11*,2%&9! %&! 4&3$&-4=$! %&(! 1%+$).//9! ($-4<&$(! #.,%&! 4&2.3! 4&! $%1#!

,41+*NC%3$+-#$(:!5-!$'2+$--$(! 4&!3#$!(4-1.--4*&!*)! 4,2/$,$&3%34*&!%++%&<$,$&3-PPA!%!1%+$)./!

-$/$134*&!*)!3#$!2+*)$--4*&%/!-3%))!)*+!3#$!2+*<+%,,$!3$%,!C4//!0$!,%($A!%4,$(!%3!<.%+%&3$$4&<!

3#$! -3%))w-! 3$1#&41%/! %&(! -*14%/! 1%2%1439! %-! 2+*,*3$+-! *)! 1#%&<$:! "#$! 2+*<+%,,$! 3$%,! C4//!

1**+(4&%3$!1/*-$/9!C43#!-3%))!)+*,!2$+34&$&3!&%34*&%/!<*=$+&,$&3!4&-343.34*&-!@K5L6[ZA!]I"5A!

]QZA! %&(!K5ZXI5BA! ,.&4142%/! <*=$+&,$&3-A! 1**2$+%34=$-A! )%+,$+! *+<%&4f%34*&-A! 1#.+1#$-! *)!

(4))$+$&3!($&*,4&%34*&-!%&(!3#$!IL[-!3#%3!%+$!%134=$!4&!3#$!,41+*NC%3$+-#$(-:!

;%+341./%+!%33$&34*&!C4//!0$!<4=$&!3*!$&-.+4&<!3#$!34,$/9!2%+34142%34*&!*)!/$%($+-!4&!3#$!&%34*&%/!

%<+*N$1*/*<41%/! ,*=$,$&3A! -4&1$! 3#$4+! $'2$+4$&1$! %-! )%+,$+-! C#*-$! -.11$--! C43#! %<+*N

$1*/*<41%/! 2+%1341$-!,%g$-! 3#$,!2%+341./%+/9! $))$134=$! 1*,,.&41%3*+-! *)! 3#$! 4,2*+3%&1$! %&(!

2*--404/439!*)!)%+,!3+%&-)*+,%34*&:!"*!3#4-!$&(A!3#$!2+*<+%,,$!C4//!%//*3!qWWAGOO!3*!1*=$+!3#$4+!

$'2$&-$-!4&!C*+g-#*2-!C43#!)%+,!)%,4/4$-:!!!

]&! %((434*&A! ($=$/*24&<! %! +$1$&3! $'2$+4$&1$! *)! 3#$! I41%+%<.%&! ]&-343.3$! *)! 5<+41./3.+%/!

"$1#&*/*<9! @]I"5BA! 3#$! 2+*<+%,,$! C4//! )%14/43%3$! %<+$$,$&3-! 0$3C$$&! ]I"5A! 3#$! 6%1./39! *)!

814$&1$! %&(! "$1#&*/*<9! *)! 3#$!I%34*&%/!T&4=$+-439! *)!I41%+%<.%! @TI5IN^$j&BA! 3#$! 6%1./39! *)!

5&3#+*2*/*<9!*)!TI5INK%&%<.%!%&(! 3#$!,.&4142%/! <*=$+&,$&3-!*)! X/! 8%.1$A!l4//%&.$=%!%&(!

51#.%2%A! -*! 3#%3! -$&4*+! -3.($&3-A! 0*3#! *)! %<+*N$1*/*<9! %&(! %&3#+*2*/*<9A! .&($+3%g$! C*+gN

-3.(9!%134=434$-!4&!3#$!,41+*NC%3$+-#$(-:!!

X%1#! ,41+*NC%3$+-#$(! C4//! 0$! %--4<&$(! R! -3.($&3-! *)! %<+*N$1*/*<9! )*+! S! ,*&3#-! $%1#! 9$%+:!

"$%,4&<!.2!C43#! ]I"5!-3%))! %&(! 3#$!2+*<+%,,$! 3$%,!$'3$&-4*&!C*+g$+-A! 3#$-$! -3.($&3-!C4//!

$&3$+! 4&3*! (4+$13! +$/%34*&-#42-!C43#! )%+,! )%,4/4$-! 3*! 2+*=4($! -.22*+3! )*+! 3#$,! 4&! ($=$/*24&<A!

4,2/$,$&34&<A!,*&43*+4&<!%&(!%&&.%//9!.2(%34&<!%<+*N$1*/*<41%/!)%+,!3+%&-)*+,%34*&!2/%&-:!"*!

-.22*+3!3#$4+!2%+34142%34*&A!T8q!FWO!,*&3#/9!C4//!0$!%//*1%3$(!)*+!3#$!$'2$&-$-!*)!$%1#!-3.($&3!

(.+4&<! 3#$! 3#+$$!,*&3#-! 3#%3!#$!*+! -#$!C4//! /4=$! 4&!#4-!*+!#$+!%--4<&$(!1*,,.&439!$%1#!9$%+:!

E*,,.&439!)%,4/4$-!C4//!0$!%-g$(!3*!1*,,43!3*!2+*=4($!3#$!-3.($&3-!C43#!+**,!%&(!0*%+(!)*+!%!

+$%-*&%0/$! 1#%+<$! (.+4&<! 3#$4+! -3%9:! ]&! 3#4-! C%9A! C#4/$! $&-.+4&<! 1/*-$! 1*&3%13! C43#! )%+,!

)%,4/4$-A!1%-#!+$-*.+1$-!C4//!0$!4&>$13$(!4&3*!3#$!1*,,.&439!$1*&*,9:!

5&!%&3#+*2*/*<9! -3.($&3!C4//! %11*,2%&9!$%1#! 3$%,!*)!%<+*N$1*/*<9! -3.($&3-:!J43#! 3$1#&41%/!

-.22*+3! *)! ]I"5! 2+*)$--4*&%/-! %&(! 1**+(4&%34*&! %&(! %(=41$! )+*,! 3#$! $'3$&-4*&! -3%))! *&! 3#$!

2+*<+%,,$! 3$%,A! 3#$-$! -3.($&3! 3$%,-!C4//! ).&134*&!%-!%<$&3-!*)! 1#%&<$! 4&! 3#$! 1*,,.&434$-!

                                                
21

 See Annex 5 for a summary of costs related to adoption of various agro-ecological practices. 
22

 See pp. 37-42 below 
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C#$+$!3#$9!C4//!-#%+$!4&!3#$!/4=$-!*)!3#$!)%+,!)%,4/4$-!)*+!S!,*&3#-!*)!3#$!9$%+:!"#$4+!2+$-$&1$!4-!

$'2$13$(! 3*! )%14/43%3$! 3#$! 4&=*/=$,$&3! *)! )%,4/4$-! %&(! 1*,,.&434$-! 4&! (4))$+$&3!,$%-.+$-! *)!

%(%23%34*&!3*!1/4,%3$!1#%&<$!%&(!-*!3#%3!3#$9!1%&!%33%4&!*C&$+-#42!%&(!$,2*C$+,$&3:!!

!

+=*<##"#*:.0$"*+(1*%0'?.&"*%8.)6"*.#.A&.&'()*

"#$!2+*2*-$(!;+*<+%,,$!*.32.3-! .&($+!E*,2*&$&3! P! #%=$! %! ($)4&434=$! %((434*&%/! =%/.$! )*+!

3C*!+$%-*&-U!4B!)*1.-!4-!*&!3#$!($=$/*2,$&3!*)!2+%1341$-!%&(!-g4//-!3#%3!<*!0$9*&(!r3+%(434*&%/s!

-.-3%4&%0/$! /%&(! .-$! ,%&%<$,$&3! @8^KB! %22+*%1#$-k! %&(! 44B! 3#$-$! 1*&-343.3$! 2%+3! *)! %!

1*,2+$#$&-4=$!$))*+3!3*!$&-.+$!3#%3!3#$!4&=$-3,$&3-!,%($!.&($+!E*,2*&$&3!F!%+$!,%'4,4f$(:!!

8^K!%22+*%1#$-!($/4=$+!%!+%&<$!*)!0$&$)43-!C#41#!4&1/.($!$&#%&1$(!+$-4/4$&1$!%&(!-3%04/439!*)!

$1*-9-3$,!-$+=41$-!%&(!).&134*&-!%&(!43!1%&!3#.-!0$!%+<.$(!3#%3!3#$-$!2+%1341$-!1*&3+40.3$!3*!

+$(.14&<! =./&$+%04/439! 3*! 1/4,%3$! =%+4%04/439! %&(! 1#%&<$:! H*C$=$+A! -2$14)41! %134=434$-! C4//! 0$!

2+*,*3$(!3#%3!<*!0$9*&(!3+%(434*&%/!8^K!%22+*%1#$-!%&(!C#41#!-$$g!3*!%((+$--! 3#$!$'4-34&<!

%&(!2+*>$13$((!1/4,%3$!-3+$--$-!%&(!3#%3!-2$14)41%//9!-$$g!3*!-3+$&<3#$&!3#$!1*24&<!1%2%1439!%&(!

*234*&-!*)!/*1%/!1*,,.&434$-!%&(!/4=$/4#**(-:!"#$-$!4&1/.($!%(*234*&!*)!1+*2!=%+4$34$-!3#%3!%+$!

,*+$!1/4,%3$!+$-4/4$&3A!1#%&<$-!4&!1+*2!191/$-!3*!%11*.&3!)*+!1/4,%341!=%+4%04/439!(.+4&<!3#$!C$3!

-$%-*&A! %&(! 2+*,*34*&! *)! /4=$-3*1g! )$$(! )%14/434$-! )*+! 34,$-! *)! (+*.<#3:! "#$-$! %+$! &*3!

r3+%(434*&%/s!8^K!&*+!($=$/*2,$&3!*0>$134=$-:!

I*3%0/9!%!g$9!2+*<+%,,$!<*%/!3#%3!.&($+24&-!E*,2*&$&3!P!4-!3*!1*&3+40.3$!0*3#!3*!4,2+*=4&<!

C%3$+! %=%4/%04/439! %&(! 3*! 3#$! 2+*,*34*&! *)!C%3$+! .-$! $))414$&19! 4&! *+($+! 3*! 1*,2/$,$&3! 3#$!

4&=$-3,$&3-!0$4&<!,%($!.&($+!E*,2*&$&3!F:!!J43#!+$<%+(-!3*!3#$!)*+,$+A!%D.4)$+-!1*&-343.3$!

1+4341%/!+$-*.+1$-!)*+!(+*.<#3N-3+41g$&!%+$%-:!!H*C$=$+A!3#$+$!%+$!1*&1$+&-!3#%3!%D.4)$+-!4&!3#$!

2+*<+%,,$! %+$%! %+$! 0$4&<! *=$+$'2/*43$(! %&(! L*=$+&,$&3! %.3#*+434$-! %+$! g$$&! 3*! -.22*+3!

%134=434$-! 3#%3! C4//! $&#%&1$! <+*.&(C%3$+! 4&)4/3+%34*&! +%3$-:! 8.1#! %134=434$-! C#41#! 4&1/.($!

4,2+*=$(!1%31#,$&3!%+$%!2+*3$134*&!$))*+3-!C4//!%/-*!1*&3+40.3$!3*!-/*C4&<!(*C&!$+*-4*&!+%3$-!

%&(! 3#$+$)*+$! /4,434&<! 3#$! +4-g! *)! /%&(-/4($-A! %! +$1.++$&3! 3#+$%3! (.+4&<! 3#$! C$3! -$%-*&:! "#$!

.&($+-3%&(4&<! 3#%3! %D.4)$+-! %+$! $--$&34%//9! &%3.+%/! C%3$+! -3*+%<$! )%14/434$-! %/-*! (+4=$-! 3#$!

1*&1$+&-!3*!$&-.+$!3#%3!3#$-$!1+4341%/!+$-*.+1$-!%+$!&*3!2*//.3$(!)+*,!$'1$--4=$!%<+*N1#$,41%/!

.-$:!"#.-!-*,$!*)!3#$!%134=434$-!.&($+!E*,2*&$&3!P!-$$g!3*!2+*3$13!<+*.&(C%3$+!+$-*.+1$-!_!

%-!2%+3!*)!%!/*&<N3$+,!%(%23%34*&!-3+%3$<9!N!0*3#!4&!3$+,-!*)!C%3$+!D.%&3439!%&(!C%3$+!D.%/439:!

J43#!+$<%+(!3*!C%3$+!.-$A!.&($+!E*,2*&$&3!P!%22+*%1#$-!3#%3!$&1*.+%<$!,*+$!$))$134=$!C%3$+!

.-$!C4//!0$!2+*,*3$(:!"#$-$!4&1/.($!1/4,%3$!+$-4/4$&3!4++4<%34*&!%22+*%1#$-!_!C#41#!%+$!1+4341%/!

-*! %-! 3*! ,%g$! 3#$! 0$-3! .-$! *)! 4&1+$%-$(! C%3$+! %=%4/%04/439! 3#+*.<#! 4&=$-3,$&3-! .&($+!

E*,2*&$&3!F:!!!!

"#$!2+*<+%,,$!C4//!C*+g! 1/*-$/9!C43#! 3#$!,.&4142%/! 2/%&&4&<A! $&=4+*&,$&3%/! %&(!C%3$+! %&(!

-%&43%34*&! .&43-A! %-! C$//! %-! C43#! 3#$! ($2%+3,$&3%/! K5ZXI5! *))41$A! 4&! *+($+! 3*! ($)4&$! 3#$!

0%-$/4&$!%&(! ).+3#$+!1#%+%13$+4f$! +4-g-! +$/%3$(! 3*! 3#$!$))$13-!*)!1/4,%3$!1#%&<$:!5&! 4,2*+3%&3!

3**/!3#%3!C4//!%4(!3#4-!2+*1$--!4-!3#$!&%34*&%/!-9-3$,!*)!$&=4+*&,$&3%/!4&(41%3*+-!@8]I]5BA!C#41#!

C4//! %/-*! 0$! -3+$&<3#$&$(! 3*! 4&1*+2*+%3$! 1/4,%3$! 1#%&<$! 1*&-4($+%34*&-! .&($+! E*,2*&$&3! R!

@-$$!0$/*CB:!

!

>(?A()")&* M* I! J),&'&$&'().0* #":"0(A?")&* .)#* %.A.%'&3* 2$'0#')6* ')* ?'%1(KD.&"1,8"#,C*

?$)'%'A.0'&'",C*.)#*A.1&'%'A.&')6*).&'().0*'),&'&$&'(),=*
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"*!%(%23!3*!1/4,%3$!1#%&<$A!#.,%&!0$4&<-!#%=$!3*!($=$/*2!&$C!1%2%1434$-!%&(!)*+,-!*)!-*14%/!

*+<%&4f%34*&:!"*!0$!%0/$!3*!+$-2*&(!3*!3#$!$))$13-!*)!1/4,%3$!1#%&<$!3#%3!#%=$!%&(!C4//!#%=$!3#$!

<+$%3$-3!,%>*+!4,2%13-!*&!*.+!/4=$-A!3#$!1*+$!4--.$!4-!C%3$+!,%&%<$,$&3:!

J%3$+!,%&%<$,$&3A!%-!+$1*<&4f$(!09!^%C!MPOA!3#$!L$&$+%/!^%C!*)!I%34*&%/!J%3$+-A!+$D.4+$-!

*+<%&4f%34*&!3#%3!4-!-3+.13.+$(!4&!3$+,-!*)!C%3$+-#$(-A!%3!3#$!C%3$+-#$(!/$=$/!%&(!%3!3#$!/$=$/-!

*)!3#$!-.0NC%3$+-#$(-!%&(!,41+*NC%3$+-#$(-!3#%3!,%g$!.2!3#$!PF!C%3$+-#$(-!*)!I41%+%<.%:!!

"#$!&%34*&%/!$'2$+4$&1$! 4&!C%3$+-#$(!,%&%<$,$&3! 4-! /4,43$(A!0.3! 43!#%-!<$&$+%3$(! /$--*&-!%3!

3#$!/$=$/!*)!,41+*NC%3$+-#$(!%&(!-.0NC%3$+-#$(!,%&%<$,$&3!3#%3!%+$!=$+9!4,2*+3%&3!)*+!3#4-!

2+*<+%,,$:!7%-$(!*&!3#$!-14$&34)41!4&)*+,%34*&!%=%4/%0/$!@<$*<+%2#41%/A!#9(+*/*<41%/A!C$%3#$+A!

%<+41./3.+%/!%&(!)*+$-3+9BA!43!4-!2*--40/$!3*!$/%0*+%3$!%&!4($%/!($-4<&!)*+!C%3$+!,%&%<$,$&3!%&(!

-*4/!1*&-$+=%34*&! 4&!%!,41+*NC%3$+-#$(!%&(!)*+!3#$!-$3!*)!,41+*NC%3$+-#$(-!3#%3!,%g$!.2!3#$!

-.0NC%3$+-#$(:!5&! 4($%/!,%-3$+!2/%&A!#*C$=$+A!C4//!#%=$!&*!$))$13! 4)! 43! 4-!&*3!%22+*2+4%3$(!09!

3#$! 2*2./%34*&! 3#%3! /4=$-! 4&! $%1#!,41+*NC%3$+-#$(:! "#$! ($14-4*&-! *)! 3#$! /*1%/! 2*2./%34*&! %+$!

C#%3!($3$+,4&$!#*C!C%3$+!%&(!-*4/-!%+$!.-$(:!5&(!)*+!/*1%/!-3%g$#*/($+-!3*!,%g$!.-$!*)!%!2/%&!

3*!<.4($!3#$4+!($14-4*&-A!3#$9!-#*./(!2%+34142%3$!4&!43-!2+$2%+%34*&:!!

"*!2%+34142%3$!$))$134=$/9!4&!3#$!2+$2%+%34*&!*)!,41+*NC%3$+-#$(!%&(!-.0NC%3$+-#$(!2/%&-A!3#$!

/*1%/!1*,,.&434$-!&$$(!%11$--!3*!3#$!2$+34&$&3!-14$&34)41!4&)*+,%34*&:!"#$9!%/-*!&$$(!%!)*+.,!

C#$+$! 3#$9! 1%&! $'%,4&$! 3#$! 4&)*+,%34*&A! 1*,2%+$! 43! C43#! 3#$4+! *C&! $'2$+4$&1$A! ($0%3$! 43-!

4,2/41%34*&-A!$'%,4&$!3#$!*234*&-!)*+!%134*&A!1*&-4($+!3#$!1*&-$D.$&1$-!*)!$%1#!*234*&A!=$+4)9!

3#$!4&3$&34*&-!%&(!C4//!*)!3#$4+!&$4<#0*+-A!%&(!,%g$!($14-4*&-:!!

"#4-!)*+.,!1%&&*3!0$!%!-4&</$!C*+g-#*2A!*+!%!-$+4$-!*)!2/%&&4&<!C*+g-#*2-A!3#%3!1*&1/.($!C43#!

3#$! r%22+*=%/s! *)! %! 2/%&! )*+! 3#$!,41+*!*+! -.0NC%3$+-#$(:! ;%+34142%34*&! 4&! %! =$+0%/! *+!C+433$&!

%<+$$,$&3!(*$-!&*3!1#%&<$!0$#%=4*+!*&!3#$!<+*.&(:!5!2$+,%&$&3!)*+.,!4-!&$$($(!3*!%//*C!)*+!

+$)/$134*&!%0*.3!3#$!+$-./3-!*)!3#$!)4+-3!&$C!%134*&-!.&($+3%g$&!09!3#$!1*,,.&439!*+!09!-*,$!

*)!43-!,$,0$+-A!1*&-4($+%34*&!*)!*3#$+!4&434%34=$-!-34,./%3$(!09!3#$!+$-./3-!*)!3#$!)4+-3A!%&(!%&!

%--$--,$&3! *)! 3#$! &$C! -43.%34*&! 1+$%3$(:!K%&%<$,$&3! *)! 3#$! 3+%&-)*+,%34*&! *)! %<+41./3.+%/!

2+%1341$-! 4&!%!,41+*!*+! -.0NC%3$+-#$(! 4-m&$1$--%+4/9m%(%234=$U!%(%234=$!&*3!*&/9! 3*!1/4,%3$!

1#%&<$-! 0.3! %/-*! 3*! 3#$! 1#%&<$-! <$&$+%3$(! 4&! %&(! 09! 3#$! %134=434$-! *)! 3#$! 2%+34142%34&<! /*1%/!

)%,4/4$-!3#$,-$/=$-:!!

5(%234=$! ,%&%<$,$&3! 4-! %/-*m&$1$--%+4/9m1*N,%&%<$,$&3:! I*3! *&/9! /*1%/! -3%g$#*/($+-!

2%+34142%3$! 4&! 43A!0.3!%/-*!3#$!2+*,*3$+-!*)! 3#$!,%&%<$,$&3!2+*1$--A! 3#$!%<$&3-!*)!1#%&<$! 4&!

+.+%/! ($=$/*2,$&3:! "#$9! %+$! &*3! 3#$! <$&$+%3*+-! *)! 3#$! -14$&34)41! 4&)*+,%34*&! %0*.3! 3#$!

C%3$+-#$(A!0.3!4&434%//9!3#$9!%+$!3#$!*&$-!C#*!g&*C!#*C!3*!*03%4&!3#%3!4&)*+,%34*&:!"#$-$!%+$!

3#$! 3$1#&41%/! -2$14%/4-3-! 4&!,%&%<$,$&3! *)!C%3$+! %&(!*3#$+! &%3.+%/! +$-*.+1$-A! 3#$! $'3$&-4*&!

C*+g$+-! %&(! /*1%/! %&(! &%34*&%/! <*=$+&,$&3! 2/%&&$+-! %&(! 2+*)$--4*&%/-! C#*! C*+g! 4&!

1**2$+%34=$-A!2+*)$--4*&%/!*+<%&4f%34*&-!%&(!IL[-!%134=$!4&!3#$!%+$%:!!

E*,2*&$&3! S! 4-! 3#$! g$9! 1*,2*&$&3k! 43! 4-! 3#$! 1*+$! *)! 3#4-! 2+*<+%,,$:! ]3-! 4&2.3-! 1*&-4-3! *)!

%134*&-!($-4<&$(!3*!1+$%3$!%&(?*+!-3+$&<3#$&!0*(4$-!)*+!%(%234=$!1*N,%&%<$,$&3!4&!3#$!$4<#3!

3%+<$3$(! ,41+*NC%3$+-#$(-! %&(! 3#$! l4//%&.$=%! Z4=$+! -.0NC%3$+-#$(A! %&(! )*+! 2%+34142%34*&! 4&!

%(%234=$!1*N,%&%<$,$&3!*)!3#$!X-3$+*!Z$%/!Z4=$+!J%3$+-#$(:!"#$-$!0*(4$-_$D.422$(!C43#!3#$!

+$D.4+$(! 1%2%1434$-! %&(! %22+*2+4%3$! 4&-3+.,$&3-! )*+! 3#$4+! +$-2$134=$! 1*&3$'3-_C4//! 0$! 3#$!

1+.140/$! C#$+$! /*1%/! C4//! %&(! $'2$+4$&1$! ,$$3! %&(! 4&3$+%13! C43#! &%34*&%/! 4&-343.34*&-! %&(!

2*/414$-A!%&(!2$+34&$&3!-14$&34)41!g&*C/$(<$:!!
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X'2$+4$&1$! 4&!I41%+%<.%! %&(! 4&! *3#$+! 2%+3-! *)! E$&3+%/! 5,$+41%! #%-! -#*C&! 3#$! 4,2*+3%&1$! *)!

1+$%34&<!%(%234=$!1*N,%&%<$,$&3!0*(4$-!4&!*+($+!3*!%(=%&1$!3*C%+(!4&3$<+%/!,%&%<$,$&3!*)!%!

,41+*!*+! -.0NC%3$+-#$(:! ]3!#%-!&*3!<$&$+%3$(!%!2+$)%0+41%3$(! +$142$! )*+! 3#$4+! 1+$%34*&:!"#$+$!

%+$!-$=$+%/!-3+%3$<4$-!.&($+!1*&-3+.134*&k!$%1#!&$C!4&434%34=$!1*&3+40.3$-!&$C!g&*C/$(<$k!3#4-!

2+*<+%,,$!C4//!%/-*!1*&3+40.3$!3*!3#$!($=$/*2,$&3!*)!3#$!%(%23%34*&!2+*1$--:!!

.=*>.A.%'&'",C*(16.)'T.&'()*.)#*%(K?.).6"?")&*')*&8"*?'%1(KD.&"1,8"#,*P($&A$&*M=HQ*

"#4-! 2+*<+%,,$! 2+*2*-$-! 3*! $))$13! ($$2! 1#%&<$-! 4&! 3#$! C%3$+! .-$! 0$#%=4*+! *)! %<+41./3.+%/!

2+*(.1$+-!%&(!C%3$+!1*&-.,$+-!4&!$4<#3!,41+*NC%3$+-#$(-A!0*3#!4&!%<+41./3.+%/!2+%1341$!%&(!4&!

(*,$-341!.-$A!C43#!3#$!2.+2*-$!*)!<.%+%&3$$4&<!)**(!-$1.+439:!!

8*,$!9$%+-!%<*A! )%+,$+-! 4&! 3#$!.22$+!2%+3!*)! 3#$!l4//%&.$=%!Z4=$+!0%-4&!.-$(!1$+3%4&!&%3.+%/!

.*F&.! @rC$%3#$+! -4<&-sB! 3*! <.4($! 3#$4+! #%+=$-3! 2/%&-:! "*(%9A! 3#$-$! -4<&-! %+$! &*3! -.))414$&3:!

E#%&<$-!4&!+%4&!2%33$+&-!C43#!$=$+!,*+$!)+$D.$&3A!/*&<$+A!%&(!,*+$!4&3$&-$!2$+4*(-!*)!)/**(4&<!

%&(! (+*.<#3A! 2/%1$! #.,%&! /4)$! %&(! )**(! -$1.+439! 4&! (%&<$+A! ,%g4&<! (4))$+$&3! $1*&*,41! %&(!

2+*(.134*&!%134=434$-!,*+$!=./&$+%0/$:!53!3#$!1*,,.&439!/$=$/A!3#$!)%+,$+-!C43#!,*-3!$'2$+34-$!

4&!+$%(4&<!3#$!.*F&.!*)!1#%&<$!4&!3#$!-$%-*&-!#%=$!&*3$(!3#%3!3#$-$!%+$!&*!/*&<$+!%-!+$/4%0/$!%-!

4&!3#$!2%-3:!I*CA!3#$9!%11*,2%&9!3#4-!=$+4)41%34*&!C43#!%!&$C!4&(41%34*&U!#%2-0G&-*!&.!.77,!&.!

)&0,!H&22.!&,4!,7-!I$*,!-$*!.*F&.!&''*&):!E/4,%3$!1#%&<$-!#%=$!,%($!43!&$1$--%+9!3*!/$%=$!3#$!

/%&<.%<$!*)!.*F&.!0$#4&(:!

Q$-243$! 3#4-! /*--! *)! )%43#! 4&! 3+%(434*&%/! g&*C/$(<$A! %! 1*//$134=$! -$%+1#! )*+! &$C! 2%33$+&-! *)!

g&*C/$(<$! #%-! &*3! 0$$&! <$&$+%3$(:! "#$+$! 4-! .&1$+3%4&39! %&(! 4&-$1.+439A! 0.3! 3#$-$! #%=$! &*3!

<$&$+%3$(!-*14%/!2+*1$--$-!)*+!+$)/$134*&!%&(!1#%&<$!4&!3#$!)%1$!*)!<+$%3$+!=%+4%04/439! 4&!XI[8!
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1**+(4&%34*&!%&(!0$&$)43-!*)!3#$!%134=434$-!4&!3#$!3%+<$3$(!,41+*NC%3$+-#$(-!2$+)*+,$(!09!$%1#!

*)! 3#$! &%34*&%/! <*=$+&,$&3! 4&-343.34*&-A! 3#$! ,.&4142%/! <*=$+&,$&3A! 1**2$+%34=$-A! )%+,$+!

%--*14%34*&-! %&(!IL[-! 3#%3! %+$!%134=$! 4&! 3#$!%+$%:! "#$9!C4//! 4($&34)9! 3#$!2+*0/$,-!%-!C$//! %-!

-$$g!4&3$<+%/!-*/.34*&-:!!

[&1$! 3#$!,41+*NC%3$+-#$(! 1*,,433$$-! %+$! 1+$%3$(A! 3#$! %+341./%34*&! 0$3C$$&! 3#$-$! %&(! 3#$!

,.&4142%/! #%+,*&4f%34*&! 2/%3)*+,-! C4//! 0$! .&($+3%g$&! C43#! 3#$! 2.+2*-$! *)! 4&3$<+%34&<! %!

C%3$+-#$(!1*,,433$$!*)!3#$!l4//%&.$=%!Z4=$+!8.0NJ%3$+-#$(A!3#.-!1*&3+40.34&<!3*!3#$!1+$%34*&!

*)! 3#$! C%3$+-#$(! 0*(9! )*+! 3#$! X-3$+*! Z$%/! Z4=$+! J%3$+-#$(! %&(! 3*! 3#$! <$&$+%34*&! *)! 3#$!

C%3$+-#$(!,%&%<$,$&3!3**/-!1%//$(!)*+!4&!3#$!L$&$+%/!^%C!*)!I%34*&%/!J%3$+-:!!!

"#$! <*%/! C4//! 0$! 3*! 2+*2*-$! %! -.0NC%3$+-#$(! ,%&%<$,$&3! 2/%&! (.+4&<! 3#$! /%-3! 9$%+! *)! 3#$!

2+*<+%,,$!%3!3#$!/%3$-3:!7%-$(!*&!3#$!$'2$+4$&1$!4&!2+$2%+4&<!,41+*NC%3$+-#$(!2/%&-A!3#$!-.0N

C%3$+-#$(! 2/%&! -#*./(! 4&1/.($! 2+*2*-%/-! )*+! &*+,%34=$! 4&-3+.,$&3-! 3*! 0.4/(! 1/4,%3$! 1#%&<$!

+$-4/4$&1$!%&(!)*+!3#$!*2$+%34*&!*)!3#$!l4//%&.$=%!Z4=$+!-.0NC%3$+-#$(!1*,,433$$:!]3-!)*1.-!C4//!

0$! *&! C%3$+! .-$! %&(! 2+*3$134*&A! -*4/! 1*&-$+=%34*&! %&(! $&+41#,$&3A! %-! C$//! %-! 3$++43*+4%/!

*+<%&4f%34*&A!+$)/$134&<!3#$!1.++$&3!+$%/439A!%!-#%+$(!=4-4*&!*)!C#%3!r-#*./(!0$sA!%&(!%!3+%&-434*&!

2/%&! C43#4&! %! 34,$)+%,$! $-3%0/4-#$(! 09! 3#$! 1*,,.&434$-A! ,.&4142%/434$-A! 1**2$+%34=$-! %&(!

2+*)$--4*&%/! *+<%&4f%34*&-A! IL[-A! %&(! 3#$! 2$+34&$&3! 1$&3+%/! <*=$+&,$&3! 4&-343.34*&-:! "#$!

2+*2*-%/! )*+! 3#$!*2$+%34*&%/! *+<%&4f%34*&!*)! 3#$!l4//%&.$=%!Z4=$+! 8.0NJ%3$+-#$(!E*,,433$$A!

C4//! %4,! %3! $&-.+4&<! 3#%3! 3#4-! 0*(9! 4-! 1%2%0/$! *)! +$=4$C4&<A! %(*234&<! %&(! ,*&43*+4&<! 3#$!

4,2/$,$&3%34*&!*)!3#$!-.0NC%3$+-#$(!2/%&:!

]3!-#*./(!0$!&*3$(!3#%3!3#$!$-3%0/4-#,$&3!*)!%!-.0NC%3$+-#$(!1*,,433$$!C4//!0$!%!g$9!*.32.3A!

-4<&4)41%&3/9!%.<,$&34&<!3#$!2+*<+%,,$w-!0$&$)43-!09!2+*=4(4&<!%!-3+%3$<9!3*!$'3$&(! 4&N($23#!

%<+*N$1*/*<41%/! 3+%&-)*+,%34*&! *)! )%+,! 2+%1341$-! 3*! %//! 3#$! *3#$+! ,41+*NC%3$+-#$(-! 4&! 3#$!

l4//%&.$=%!Z4=$+!0%-4&:!Q%3%!)+*,!3#$!POOW!1$&-.-PW!4&(41%3$-!3#%3!3#4-!C4//!$'2%&(!3#$!&.,0$+!

*)!+.+%/!)%,4/4$-!0$&$)434&<!)+*,!3#$!2+*<+%,,$!)+*,!FAOOW!3*!aAFPOA!C43#!%!3*3%/!2*2./%34*&!*)!

*=$+!SSAOOO:!!!

[&$! *)! 3#$!,*-3! 4,2*+3%&3! ).&134*&-! *)! 3#$! -.0NC%3$+-#$(! 1*,,433$$!C4//! 0$! 3*! <$&$+%3$! %!

C4($-2+$%(! 2+%1341%/! $(.1%34*&%/! 2+*1$--! 3#+*.<#! $'1#%&<$! %,*&<! -4,4/%+! <+*.2-:! "#4-! C4//!

%//*C! -3%g$#*/($+-! 3*! 0$33$+! .&($+-3%&(! 3#$! 2%+341./%+! <$*N04*N2#9-41%/! &%3.+$! *)! 3#$!,41+*N
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 These numbers include 85% of the population and rural households counted in El Sauce in 2005, 80% of those in Achuapa, 

40% of those in Villanueva, and 30% of those in Somotillo. 
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C%3$+-#$(!C#$+$! 3#$9! /4=$! %&(?*+! %13! %&(!C4//! #$/2! 3#$,! 3*!2/%&! %&(!,*&43*+! 3#$!$))$13-!*)!

4&=$-3,$&3-!4&!C%3$+!1*//$134*&!%&(!.-$A!&$C!2+*(.134*&!2+%1341$-!%&(!*3#$+!%134*&-!4&1/.($(!4&!

3#$4+!1*N,%&%<$,$&3!2/%&-:!!

5/3#*.<#!$'1#%&<$-!%,*&<!-3%g$#*/($+-! 4&!,41+*NC%3$+-#$(-! 4&!*3#$+!2%+3-!*)!I41%+%<.%!%&(!

E$&3+%/!5,$+41%!,%9!3%g$!2/%1$A!3#$!4,,$(4%3$!-1*2$!*)!$'1#%&<$!C4//!0$!C43#4&!3#$!l4//%&.$=%!

Z4=$+!8.0NJ%3$+-#$(!%&(A! 4&!-$1*&(!2/%1$A! 3#$!*3#$+!-.0NC%3$+-#$(-! 4&! 3#$!X-3$+*!Z$%/!Z4=$+!

J%3$+-#$(! @J%3$+-#$(! MOB:! J%3$+-#$(! MO! 4-! 3#$! -1$&%+4*! *)! 1*,2/$'! 04*N#9(+*/*<41%/!

4&3$+%134*&-! %&(! =$+9! (4=$+-$! $1*&*,41! %134=434$-:! E+$%34*&! *)! %! C%3$+-#$(! *+<%&4f%34*&! )*+!

J%3$+-#$(!MO!C4//!0$!%!1*,2/$'!2+*1$--!3#%3!C4//!0$&$)43!)+*,!3#$!$'1#%&<$!$'2$+4$&1$!%,*&<!

,41+*NC%3$+-#$(-!4&!3#$!.22$+!l4//%&.$=%!Z4=$+!8.0NJ%3$+-#$(:!

%=*>0'?.&"*%8.)6"*%(),'#"1.&'(),*')*?$)'%'A.0*A0.),*&81($68($&*&8"*;.&"1,8"#*P($&A$&*M=VQ*

"#$!2+*<+%,,$!C4//! %/-*!$&($%=*+! 3*!$&-.+$! 3#%3!%//!&4&$!*)! 3#$!,.&4142%/434$-!C#41#!#%=$!%!

-4<&4)41%&3!2*+34*&!*)! 3#$4+! 3$++43*+9!C43#4&! 3#$!X-3$+*!Z$%/!Z4=$+!J%3$+-#$(!2%+34142%3$! 4&! 3#$!

4,2/$,$&3%34*&! *)! 3#$! I%34*&%/! X&=4+*&,$&3! %&(! E/4,%3$! E#%&<$! 83+%3$<9:! "*! 3#4-! $&(A! 3#$!

2+*<+%,,$!3$%,A!4&!1**+(4&%34*&!C43#!-3%))!4&!3#$!E/4,%3$!E#%&<$!Q4+$13*+%3$!4&!K5ZXI5!C4//!

4($&34)9!%22+*2+4%3$!1/4,%3$!1#%&<$!%(%23%34*&!,$%-.+$-!)*+!4&1*+2*+%34*&!4&3*!,.&4142%/!/%&(!

.-$! %&(!C%3$+! .-$! 2/%&-A! %-!C$//! %-!,.&4142%/! 4&=$-3,$&3! 2/%&-:!J*+g-#*2-!C4//! 0$! #$/(! )*+!

,.&4142%/!*))414%/-!%&(!-3%))!3*!%--4-3!4&!3#$!4&1*+2*+%34*&!*)!3#$-$!,$%-.+$-!4&!3#$-$!,.&4142%/!

2/%&-!%&(!+$/%3$(!&*+,%34=$!4&-3+.,$&3-:!!

!

>(?A()")&*V**I*S)6(')6*?()'&(1')6*.)#*.).03,',*(+*%0'?.&'%*%()#'&'(),*.)#*%8.)6",*')*0.)#*

$,"C*D.&"1*+0(D,*.)#*,('0*W$.0'&3=*

.=*X3#1(0(6'%.0*,&$#3*P($&A$&*V=HQ*

53! 3#$! 0$<4&&4&<! *)! 3#$! 2+*<+%,,$!K5ZXI5!C4//! *+<%&4f$! 3#$! +$/$=%&3! <$*N04*N2#9-41%/! %&(!

C$%3#$+!(%3%!%=%4/%0/$!)*+!3#$!l4//%&.$=%!Z4=$+!8.0NC%3$+-#$(:!"#4-!(%3%!C4//!0$!1*,2/$,$&3$(!

09! %! -3.(9! *)! 3#$! #9(+*/*<41%/! (9&%,41-! *)! 3#$! 8.0NC%3$+-#$(! 3*! 4($&34)9! 3#$! 1%.-$-! *)! 3#$!

)/**(4&<!3#%3!#%-!*11.++$(!4&!3#$!/*C$+!C%3$+-#$(!-4&1$!H.++41%&$!K431#!4&!F``G:!!!

2=*U.1&'%'A.&(13*?()'&(1')6*P($&A$&*V=LQ*

J43#!-.22*+3! )+*,! ]IX"XZA!K5L6[ZA!K]I85!%&(! ]I"5!3+%4&4&<!C4//!0$!2+*=4($(! )*+! 3#$!%<+*N

$1*/*<9! -3.($&3-! %--4<&$(! 3*! $%1#! ,41+*NC%3$+-#$(! %&(! 4&3$+$-3$(! ,$,0$+-! *)! 3#$! )%+,!

)%,4/4$-! -*! 3#%3! 3#$9! 1%&! 1*//$13! <$*N+$)$+$&1$(! /*1%/! 4&)*+,%34*&! %0*.3! 1.++$&3! /%&(! .-$A!

-.+)%1$!C%3$+!)/*C-A!C%3$+!D.%/439!%&(!-*4/!1*&(434*&-:!]&!%((434*&!3*!0$4&<!.-$(!4&!2+$2%+4&<!3#$!

)%+,! 3+%&-)*+,%34*&! 2/%&-! @-$$! E*,2*&$&3! PA! 22:FSNFW! %0*=$BA! 3#4-! 4&)*+,%34*&! C4//! 0$!

1*,04&$(! C43#! 3#$! +$/$=%&3! (%3%! *+<%&4f$(! 09!K5ZXI5! %&(! 3#$! +$-./3-! *)! 3#$! #9(+*/*<41%/!

-3.(9! *)! 3#$! -.0NC%3$+-#$(! 3*! 2+*=4($! %! ($3%4/$(! 1#%+%13$+4f%34*&! *)! 3#$! 0%-$/4&$! 1*&(434*&-!

%&(!3#$!+$/%34*&!0$3C$$&!3#$!.22$+!%&(!/*C$+!2%+3-!*)!3#$!l4//%&.$=%!Z4=$+!8.0NC%3$+-#$(:!

Q%3%! 1*//$134*&! 3+%4&4&<! C4//! 0$! +$2$%3$(! $%1#! 9$%+! %&(! 4&3$+$-3$(! ,$,0$+-! *)! /*1%/! )%+,!

)%,4/4$-!C4//!0$!$&1*.+%<$(!3*! /$%+&!#*C!3*!,*&43*+!&*3!*&/9! 3#$4+!1+*2-!%&(!C%3$+! )%14/434$-A!

0.3!%/-*!1#%&<$-!4&!C%3$+!)/*C-A!-*4/!1*&(434*&-A!$+*-4*&!+%3$-A!%&(!*3#$+!=%+4%0/$-:!"#$!<*%/!4-!

3#%3! 1/4,%3$! 1#%&<$! 1*&-4($+%34*&-! 0$1*,$! %! 2%+3! *)! 3#$! 1*,,.&434$-w! *&<*4&<! ($14-4*&N

,%g4&<!2+*1$--$-:!!
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%=*90"%&1()'%*')+(1?.&'()*A(,&,*.)#*OJEJ<*P($&A$&*V=MQ*

5&! $/$13+*&41! 4&)*+,%34*&! 2*-3! C4//! 0$! 4&-3%//$(! 4&! $%1#! 3%+<$3$(! ,41+*NC%3$+-#$(A! C43#! %!

1*,2.3$+!3$1#&414%&!1%2%0/$!*)!2+*(.14&<!(4<43%/4f$(!,%2-:!X%1#!2*-3!C4//!,%4&3%4&!4&3$+%134=$!

1*,,.&41%34*&!C43#! 3#$! +$<4*&%/! &*($!*)! 3#$!I%34*&%/! X&=4+*&,$&3%/! ]&)*+,%34*&! 89-3$,!*)!

I41%+%<.%! @8]I]5B! /*1%3$(! 4&! 3#$!Q$2%+3,$&3%/! Q$/$<%34*&! *)!K5ZXI5N^$*&A! %&(!C4//! +$1$4=$!

3#$!,$3$*+*/*<41%/! 4&)*+,%34*&! 3#%3!K5ZXI5! *03%4&-! )+*,! ]IX"XZ! %&(!I[55:! "#$! 2*-3!C4//!

%/-*!*2$+%3$!%-!%!2+*<+%,,$!*))41$!-$+=4&<!3#$!,41+*NC%3$+-#$(!1*N,%&%<$,$&3!0*(9:!!

^*1%/! 4&)*+,%34*&A! 4&1/.(4&<! <$*N+$)$+$&1$(! 4&)*+,%34*&! .-$(! )*+! 3#$! )%+,! 2/%&-! C4//! 0$!

(4<434f$(! %&(! 1*&=$+3$(! 4&3*! ,%2-! *)! 1.++$&3! %&(! 2+*>$13$(! .-$! *)! 3#$! /%&(! 4&! 3#$! ,41+*N

C%3$+-#$(A! %&(! *)! C%3$+! -*.+1$-! %&(! -9-3$,-:! "#$-$! ,%2-A! 4&! %((434*&! 3*! -$+=4&<! %-! C*+g!

(*1.,$&3-! )*+! )%+,! )%,4/4$-A! 3#$!E5;8A! 4++4<%3*+-w!%--*14%34*&-!%&(!*3#$+!*+<%&4f%34*&-! 4&! 3#$!

,41+*NC%3$+-#$(A! C4//! 1*&-343.3$! 3#$! ,%4&! ,*&43*+4&<! 3**/! )*+! 1*,2*&$&3-! F! %&(! P! *)! 3#$!

2+*<+%,,$:! ]3! 4-! $'2$13$(! 3#%3! 3#$! 2+$14-$! (4<43%/4f$(! ,*&43*+4&<! *)! /%&(! .-$! %&(! C%3$+!

2+$-$&1$!C4//!0$1*,$!%!3**/!)*+!%(%234=$!,%&%<$,$&3!09!3#$!,41+*NC%3$+-#$(!1*,,433$$!%&(!

3#%3! 43! C4//! 0$! .-$)./! %&(! *2$+%34*&%/! )*+! %! ,.1#! /*&<$+! 2$+4*(! 3#%&! 3#$! )*.+! 9$%+-! *)! 3#$!

2+*<+%,,$:!!

"#$!8]I]5!C*+g! 3$%,! 4&! 3#$!+$<4*&%/!&*($!%&(!3#$!-3%))!*)! 3#$! 4&)*+,%34*&!2*-3-! 4&! 3#$!$4<#3!

,41+*NC%3$+-#$(-!C4//! %/-*! 1*//%0*+%3$!C43#! 3#$! *3#$+! $%+/9!C%+&4&<! -9-3$,-! 4&! 3#$! &*+3#$+&!

%+$%!*)!^$*&!%&(!E#4&%&($<%:!J43#!-.22*+3! )+*,!K5ZXI5w-!E/4,%3$!E#%&<$!Q4+$13*+%3$A! 3#$!

8]I]5!3$%,!C4//! 4&1*+2*+%3$! 4&(41%3*+-!*)!=%+4%04/439!%&(!1/4,%3$!1#%&<$! 4&! 43-!1*,,.&41%34*&-!

C43#! *3#$+! &%34*&%/! <*=$+&,$&3! 4&-343.34*&-! %&(! 4&! 3#$! +$2*+3-A! -3.(4$-A! (4%<&*-$-! %&(! 2/%&-!

2+$2%+$(! 4&! 3#$!*3#$+!2+*<+%,,$!1*,2*&$&3-:!84&1$! 4&)*+,%34*&! )+*,!3#$!,.&4142%/! /$=$/! 4-!

3+%&-)$++$(! 3*! 3#$! +$<4*&%/!&*($A! 3#$!2+*<+%,,$w-! /*1%/! 4&)*+,%34*&! -9-3$,!C4//! 1*&-343.3$!%!

&$C!g&*C/$(<$!,%&%<$,$&3! 3**/!C#41#!C4//! -3+$&<3#$&! 8]I]5w-! 1%2%1439! 3*! 4&1*+2*+%3$!(%3%!

+$/$=%&3!3*!1/4,%3$!1#%&<$!%(%23%34*&!3*!3#$!4&)*+,%34*&!43!2+*=4($-!%3!3#$!&%34*&%/!/$=$/:!!

"#+*.<#! 8]I]5A! 3#$! 2+*<+%,,$! 3$%,! %&(! *3#$+! 1*//%0*+%3*+-! 4&! 3#$! ,41+*NC%3$+-#$(!

1*,,433$$-A! ,.&4142%/! 4&3$+N4&-343.34*&%/! #%+,*&4f%34*&! 0*(4$-! %&(! 3#$! $=$&3.%/! l4//%&.$=%!

Z4=$+! 8.0NJ%3$+-#$(! E*,,433$$A! %-! C$//! %-! $%1#! 2%+34142%34&<! )%+,! )%,4/9A! C4//! #%=$! 3#$!

*22*+3.&439!3*!1*,,.&41%3$!3#$4+!$'2$+4$&1$!%&(!,%g$!-*14*N$&=4+*&,$&3%/!1*&3+40.34*&-!3*!

3#$! 2+$2%+%34*&! *)! <*=$+&,$&3! -3+%3$<4$-A! 2*/414$-A! 2/%&-! %&(! 2+*<+%,-! %3! 3#$! ,.&4142%/A!

($2%+3,$&3%/!%&(!&%34*&%/!/$=$/-:!!

!!!

A.  !2JLHQF]J!TAS!DTJ!!NQAIQG@@J!NQA\FMJL!JHACA@FH9!LAHFGO!GCM!JC\FQAC@JCDGO!]JCJEFDL9!

SFDT!NGQDFHBOGQ!QJEJQJCHJ!DA!DTJ!@ALD!\BOCJQG]OJ!HA@@BCFDFJL`!!

5<+41./3.+%/! 2+%1341$-! 4&! 3#$! X-3$+*! Z$%/! Z4=$+! J%3$+-#$(A! C#$+$! ,*+$! 3#%&! RMe! *)! 3#$!

2*2./%34*&! 4-! 1/%--4)4$(! %-! /4=4&<! 4&! $'3+$,$! 2*=$+39A! #%=$! -.0=$+3$(! 3#$! %(%23%04/439! *)! 3#$!

2+*(.134*&! /%&(-1%2$:! 5/3#*.<#! $))*+3-! #%=$! 2+*<+$--$(! 4&! 2+*,*34&<!,*+$! -.-3%4&%0/$! /%&(!

,%&%<$,$&3!%22+*%1#$-!3#+*.<#!%!-$+4$-!*)!2+*<+%,,$-A!3#$!=4-4*&!*)!%<+41./3.+%/!2+*(.1$+-!

4-! )*1.-$(!*&! 4,,$(4%3$! -.0-4-3$&1$!%&(! -#*+3N3$+,!$%+&4&<-!C43#*.3!.&($+-3%&(4&<! 1.++$&3!

+4-g-!4&!C$%3#$+!=%+4%04/439!%&(!3#$!3#+$%3-!2*-$(!09!/*&<N3$+,!1/4,%3$!1#%&<$:!J%3$+!-3+$--!4-!

1*&-3%&3!(.+4&<! 3#$!(+9! -$%-*&!%&(!(+*.<#3!2$+4*(-A! +$/%3$(! 3*! 3#$! +$1.++4&<!X/!I4d*N^%!I4d%!

@XI[8B! $=$&3-! C#41#! %))$13! %<+41./3.+%/! 2+*(.134*&! %&(! )**(! -$1.+439:! 84<&4)41%&3! /$=$/-! *)!

)%,4&$! 1#%+%13$+4f$(! 3#$! (+*.<#3-! 4&! F`aPA! F`aaA! F``FA! F``a! %&(! POOS:! 8.+)%1$! C%3$+!
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%=%4/%04/439! 4-! .&1$+3%4&! (.$! 3*! #4<#! =%+4%04/439! 4&! 3#$! +$<4*&! %&(! 3#$+$! %+$! 4&(41%34*&-! 3#%3!
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30

 This is the case, for example, with both the Integrated Watershed Water and Sanitation Programme (PIMCHAS) and the 

Sustainable Soil Management Project (MST) which both made important contributions to the menu of agro-ecological and 

conservation practices included in the design of this project. It is also the case of the new Environmental Programme for 

Management of Disaster Risks and Climate Change recently approved by the Nordic Development Fund and the Inter-American 

Development Bank. 
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$1*/*<41%/!2+%1341$-:!]&3$+N4&-343.34*&%/!#%+,*&4f%34*&!$&3434$-!%3!3#$!,.&4142%/!/$=$/!C4//!0$!%0/$!

3*!.-$!3#$-$!2*/414$-!3*!<.4($!3#$!%134*&-!*)!43-!,$,0$+-!4&!+.+%/!1*,,.&434$-:!!

@8"* E.&'().0* 9):'1()?")&.0* .)#* >0'?.&"* >8.)6"* O&1.&"63! %&(! 3#$! LYHYKLYHZ* <%&'()* U0.)*

C$+$*%22+*=$(!09!3#$!$'$1.34=$!0+%&1#!4&!52+4/!POFO:!"#4-!-3+%3$<9!-$$g-!3*U!

(%&)&,-**! -$*! '&)-0#0'&-07,! 7H! 7)(&,0D*4! '*7'2*! &,4! (7G*),+*,-! 0,.-0-%-07,.! 0,!

4*G*27'0,(!&#-07,.!-7!#7,.*)G*!&,4!')*.*)G*!7%)!,&-%)&2! )*.7%)#*.!&.! -$*!')&#-0#&2!

*P')*..07,!7H!-$*!')0,#0'2*.!7H!-$*!Q,0G*).&2!N*#2&)&-07,!7H!-$*!?7++7,!C774!7H!-$*!

B&)-$!&,4!R%+&,0-A!-$&-!#&22!H7)!%.!-7!%,4*).-&,4!-$*!B&)-$!&.!&20G*!&,4!&!.%1S*#-!7H!

40(,0-AM!!

]3!%/-*!%))4+,-!3#%3U!!

*,G0)7,+*,-&2!*4%#&-07,!0.!0,40.'*,.&12*T0,!7)4*)!-7!)*.#%*!-$*!G&2%*.9!U,7I2*4(*9!

&,4! &--0-%4*.! 7H! 27G*9! #&)*! &,4! ')7-*#-07,! 7H! 57-$*)! B&)-$9! &HH0)+0,(! -$&-! -$0.!

*4%#&-07,!0.!-$*!1&.0.!H7)!*,.%)0,(!-$&-!-$*!'7'%2&-07,!#&))0*.!7%-!&#-07,.!-7!4*H*,4!

&,4!')7-*#-!,&-%)&2!)*.7%)#*.!1A!+&U0,(!(774!%.*!7H!&()0#%2-%)&2!.702.!-$)7%($!2&,4!



  

37 

 

%.*! '2&,,0,(9! I&-*)! #7,.*)G&-07,9! )*#7G*)A9! )*-*,-07,! &,4! $&)G*.-0,(9! -$&-!

#7,-)01%-*! -7!+0-0(&-07,9! &4&'-&-07,! &,4! )0.U!+&,&(*+*,-! 0,! -$*! H&#*! 7H! #20+&-*!

#$&,(*T!!

"*! 1*,2/9! C43#! 3#4-! 2+*2*-%/A! 3#$! -3+%3$<9! 1%//-! )*+! &! ()&,4! &220&,#*! &+7,(! -$*! O&-07,&2!

C7G*),+*,-9!5%,0#0'&2! &,4! V*(07,&2! C7G*),+*,-.9! <)0G&-*! B,-*)')0.*9! H&)+*).9! I7)U*).! &,4!

.7#0&2!&,4!*,G0)7,+*,-&2!+7G*+*,-.M!!

6*//*C4&<! 4&-3+.134*&-! )+*,! 3#$! ;+$-4($&19! *)! 3#$! Z$2.0/41A! 3#$! K4&4-3+9! *)! 5<+41./3.+$!

@K5L6[ZB!4-!($=$/*24&<!%!&$C!U(0'%3*+(1*7":"0(A?")&*(+*<61(K9%(0(6'%.0*U1(#$%&'()C*C#41#m

4&!43-!1.++$&3!(+%)3!.&($+<*4&<!1*&-./3%34*&m#%-!%-!43-!*0>$134=$U!

-7! #7,-)01%-*! -7! -$*! -)&,.H7)+&-07,! 7H! -$*! #%))*,-! ')74%#-07,! .A.-*+.! 0,-7!

.%.-&0,&12*! .A.-*+.9! -$&-! 1&.*4! 7,! *#727(0#&2! ')0,#0'2*.! 0+')7G*! -$*! 20G0,(!

#7,40-07,.!7H!')74%#*).!&,4! #7,.%+*).!&,4!(%&)&,-**!$*&2-$A!=%&20-A!')74%#-.! -7!

.7#0*-A9!)*#7G*)0,(!&,4!0+')7G0,(!-$*!#&'&#0-0*.!7H!*#7.A.-*+.!0,!-$*!.$7)-9!+*40%+!

&,4!27,(!-*)+M!!

84,./3%&$*.-/9A!K5L6[Z! 4-! +$=4-4&<!%//! $'4-34&<!&%34*&%/! %<+41./3.+%/!2*/414$-! 3*!0+4&<! 3#$,! 4&!

/4&$! C43#! 3#4-! &$C! 2*/419:! "#$! ,4--4*&! -3%3$,$&3! 2+*2*-$(! 4&! 3#$! 1.++$&3! (+%)3! *)! 3#$! &$C!

<61'%$0&$1.0*@"%8)(0(63*U(0'%3A!)*+!$'%,2/$A!1%//-!)*+!3#$!%<+41./3.+%/!3$1#&*/*<9!-9-3$,!

T-7! 0,4%#*! #$&,(*.! 0,! -$*! &()&)0&,! .A.-*+9! )*0,H7)#0,(! 0-! I0-$! ,*I! ')74%#-07,!

')&#-0#*.!-$&-!0,#7)'7)&-*!*#727(0#&2!&,4!*,G0)7,+*,-&2!#7,#*'-.!H7)!*#7.A.-*+!&,4!

&()7W*#7.A.-*+!+&,&(*+*,-!0,!&!#7,-*P-!7H!#20+&-*!#$&,(*!&,4!G&)0&1020-AM!

"#$-$!%22+*=$(!%&(!(+%)3!(*1.,$&3-!($,*&-3+%3$!2*/4341%/!C4//!%&(!%&!$'2+$--!,%&(%3$!*&!3#$!

2%+3!*)!3#$!I%34*&%/!L*=$+&,$&3!3*!%1#4$=$!3#$!%+341./%34*&!3#%3!,.-3!$'4-3!%,*&<!3#$!(4))$+$&3!

4&-343.34*&-! %3! (4))$+$&3! /$=$/-! *)! %.3#*+439! %&(! <*=$+&,$&3! 4&! *+($+! 3*! )%1$! 3#$! -43.%34*&-!

1+$%3$(! 09! 1/4,%341! =%+4%04/439:! 5//! 3#$-$! 2*/414$-! 2*4&3! 3*C%+(! 3#$! &$$(! 3*! 4,2/$,$&3! 3#$!

/$--*&-!/$%+&$(!4&!2%+34142%3*+9!C%3$+-#$(!,%&%<$,$&3:!!

"#$+$! %+$! %/-*! 3#+$$! /$<%/! 4&-3+.,$&3-! 3#%3! <.4($! 3#$!,%&&$+! 4&! C#41#! 3#$! 2+*<+%,,$!C4//!

%22+*%1#! 43-!C*+g! 4&!+$/%34*&!3*!C%3$+!+$-*.+1$-:!B.D*[LYC*E.&'().0*;.&"1*B.DC*%22+*=$(! 4&!

POOaA!1%//-!)*+!3#$!($=$/*2,$&3!*)!2/%&-!%&(!4&-3+.,$&3-!3*!%(=%&1$!4&!%&!4&3$<+%3$(!%22+*%1#!

3*!C%3$+!+$-*.+1$-:!]3!-$3-!)*+3#!3#$!/$<%/!)+%,$C*+g!)*+!-.-3%4&%0/$!C%3$+!.-$!%&(!$'2/*43%34*&A!

%-! C$//! %-! 3#$! +$/%34*&-! %,*&<! <*=$+&,$&3! 4&-343.34*&-A! 2+4=%3$! 2%+34$-A! %&(! 1434f$&!

*+<%&4f%34*&-! 4&! ,%&%<4&<! 3#$! +$-*.+1$:! "#$! ^%C! ($)4&$-! C%3$+! %-! &! H0,0-*! &,4! G%2,*)&12*!

)*.7%)#*!*..*,-0&2! H7)!*P0.-*,#*!&,4!4*G*27'+*,-9!#7,.-0-%-0,(!&!.-)&-*(0#!,&-%)&2!)*.7%)#*!H7)!

-$*! #7%,-)AL! -$*)*H7)*9! 0-.! &##*..! 0.! &! )0($-!&..7#0&-*4! -7!$%+&,! 20H*! &,4!$*&2-$! -$&-!+%.-!1*!

(%&)&,-**4! 1A! -$*! /-&-*! H7)! -$*! O0#&)&(%&,! '*7'2*M! ]&! 2%+341./%+A! 3#$! ^%C! %--4<&-! #4<#!

4,2*+3%&1$!3*!,%&%<$,$&3!%3! 3#$! /$=$/!*)! 3#$!C%3$+-#$(A! 3#$!-.0NC%3$+-#$(!%&(!3#$!,41+*N

C%3$+-#$(! %-! %! 2/%3)*+,! 3*! 1**+(4&%3$! %&(! %+341./%3$! %! 0+*%(! +%&<$! *)! 4&3$+$-3-! %&(!

(4))$+$&34%3$(!4,2%13-:!!

Q.+4&<! 3#$!,*&3#! *)!K%9! POFOA! 3#$! I%34*&%/! 5--$,0/9! %22+*=$(! B.D* \LLC* OA"%'.0* B.D* +(1*

71')-')6* ;.&"1* .)#* O.)'&.&'()* >(??'&&"",A! C#41#! 2+*=4($-! /$<%/! <+*.&(-! )*+! *=$+! WOOO!

$'4-34&<!(+4&g4&<!C%3$+!%&(!-%&43%34*&!1*,,433$$-!@E5;8B!4&!+.+%/!%+$%-A!C#41#!%+$!3#$!-3+*&<$-3!
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%&(!,*-3!*+<%&4f$(!$'2+$--4*&!*)!3#$!4&3$+$-3!*)!/*1%/!1*,,.&434$-!4&!C%3$+!4--.$-:!5,*&<!3#$!

E5;8w!).&134*&-A!3#4-!^%C!-3%3$-!3#%3!3#$9!%+$!3*!+7,0-7)!&,4!')7-*#-!.7%)#*.!7H!.%''2AT9!&G704!

-$*0)! #7,-&+0,&-07,! &,4! $*2'! -7! ')7-*#-! -$*! +0#)7WI&-*).$*4.! 7H! -$*! I&-*)! .%''2A! .7%)#*.!

@5+341/$!Fa!#B:!]3!1*&)4+,-!3#$!-.22*+3!*)!&%34*&%/!<*=$+&,$&3!$&3434$-!09!$-3%0/4-#4&<!3#%3U!!

T-$*!50,0.-)A!7H!-$*!B,G0)7,+*,-!&,4!O&-%)&2!V*.7%)#*.9!-$*!50,0.-)A!7H!R*&2-$9!-$*!

O&-07,&2! X7)*.-)A! K,.-0-%-*9! -$*! O0#&)&(%&,! N*G*27'+*,-! K,.-0-%-*9! &,4! -$*! /7#0&2!

B+*)(*,#A!K,G*.-+*,-!X%,49!0,!#77)40,&-07,!I0-$!-$*!)*.'*#-0G*!+%,0#0'&20-0*.9!I022!

.%''7)-!-$*!?"</!I0-$!-)&0,0,(!0,!&4+0,0.-)&-07,9!.%.-&0,&1020-A9!.*)G0#*!7'*)&-07,.9!

I&-*)! =%&20-A! #7,-)729! #&)*! 7H! -$*! *,G0)7,+*,-! &,4! *.'*#0&22A! -$*! ')7-*#-07,! &,4!

#7,.*)G&-07,!7H!I&-*)!.7%)#*.M!@5+341/$!P`B:!!!

]&! 5.<.-3! POFOA! 3*<$3#$+! C43#! 3#$!K4&4-3$+! *)! 3#$! X&=4+*&,$&3! %&(! I%3.+%/! Z$-*.+1$-A! 3#$!

;+$-4($&3!*)! 3#$!Z$2.0/41! -4<&$(! 3#$!&$C!!"6$0.&'(),* &(* B.D*E(=*[LYC*E.&'().0*;.&"1* B.DC*

7"%1""*VVKLYHY=*"#$-$!+$<./%34*&-!+$1*<&4f$!3#$!Q+4&g4&<!J%3$+!E*,,433$$-!%&(!3#$!Q+4&g4&<!

J%3$+! %&(! 8%&43%34*&! E*,,433$$-! @E5;8B! _! %-!C$//! %-! 3#$!J%3$+-#$(![+<%&4f%34*&-! %&(! 3#$!

J%3$+-#$(! E*,,433$$-! @0*3#! 2$&(4&<! 1+$%34*&B! _! %-! 4&-343.34*&-! (4+$13/9! /4&g$(! 3*! C%3$+!

+$-*.+1$-A!%&(!-3%3$-!3#%3U!!

8$*!J&-*).$*4!Y)(&,0D&-07,.!I022!')7+7-*T-$*!#)*&-07,!7H!&.!+&,A!/%1WJ&-*).$*4!

&,4>7)! 50#)7WJ&-*).$*4! ?7++0--**.! &.! &)*! ,**4*4! 0,! -$*! I&-*).$*4TI0-$! -$*!

'%)'7.*! 7H! (%&)&,-**0,(! &4*=%&-*! #0-0D*,! '&)-0#0'&-07,M! 65+341/$! SMN! Q$1+$$! RRN

POFOB!!

]&! %((434*&A! 3#$!Z$<./%34*&-! %/-*! $-3%0/4-#! 3#$! +$-2*&-404/434$-! *)! 3#$! <*=$+&,$&3! 0*(4$-! 3#%3!

C4//!2%+34142%3$!4&!3#$!2+*<+%,,$!%134=434$-!4&!3#$!l4//%&.$=%!Z4=$+!,41+*NC%3$+-#$(-!%&(!-.0N

C%3$+-#$(A!-3%34&<U!!

K,! #77)40,&-07,! I0-$! KO8"9! 5"XYV! I022! ')7+7-*! )*.*&)#$! &,4! -*#$,727(0#&2!

-)&,.H*)*,#*.!H7)!%.*!7H!10727(0#&2!&,4!,&-%)&2!')74%#-.!0,!&()0#%2-%)*9!&+7,(!7-$*)!

#2*&,!')74%#-07,!')&#-0#*.!0,!7)4*)!-7!')*G*,-!.702!&,4!I&-*)!=%&20-A!#7,-&+0,&-07,M!

BHH0#0*,#A!&,4!-$*!%.*!7H!*,G0)7,+*,-&2!-*#$,727(0*.!I022!1*!'&)-!7H!-$*!#)0-*)0&!H7)!

()&,-0,(!*#7,7+0#!&04T!@5+341/$!aPA!Q$1+$$!RRNPOFOBA!%&(!!

5"VBO"! I022! )*(%2&-*! &,4! (7G*),! -$)7%($! -*#$,0#&2! #)0-*)0&! -$*! 4*H0,0-07,9!

+*#$&,0.+.! &,4! H27I!+&,&(*+*,-! 7H! -$*!+0,0+%+! H27I.! -7!+&0,-&0,! *#727(0#&2!

1&2&,#*!&,4!.%.-&0,!10740G*).0-A!0,!-$*!I&-*).$*4.M!@5+341/$!GRA!Q$1+$$!RRNPOFOB!

"#$! 2+*<+%,,$! ($-4<&! 4-! 1*&-4-3$&3! C43#! 3#$-$! <.4($/4&$-! 09! %33+40.34&<! 3*! K5L6[Z! %&(!

]I"5m3#4-! /%-3!-.22*+3$(!09!.&4=$+-434$-!C43#!C#41#! 43!#%-!%<+$$,$&3-m3#$!+$-2*&-404/439!)*+!

<.4(4&<! 3#$! %134=434$-! *)! E*,2*&$&3! P! %&(! 09! %--4<&4&<!K5ZXI5!(4+$13! +$-2*&-404/439! )*+! 3#$!

,*&43*+4&<! 2+*1$--! %&(! %--$--,$&3! *)! 4,2%13-A! 4&! %((434*&! 3*! 43-! +$-2*&-404/434$-! %-! 3#$!

$'$1.34&<!$&3439!)*+!3#$!2+*<+%,,$!%-!%!C#*/$:!

!

2=*])'&"#*E.&'(),*7":"0(A?")&*<,,',&.)%"*51.?"D(1-**

]&! /4&$! C43#! K4//$&&4.,! Q$=$/*2,$&3! L*%/! aA! E**2$+%34*&! 5+$%! R! *)! 3#$! ])'&"#* E.&'(),*

7":"0(A?")&*<,,',&.)%"*51.?"D(1-* P]E7<5Q* )*+!I41%+%<.%! 4-!<)7-*#-07,!7H! -$*!B,G0)7,+*,-!
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&,4!V0.U!5&,&(*+*,-! H7)! .%.-&0,&12*!$%+&,!4*G*27'+*,-:! "#$!(4+$13!$))$13!$'2$13$(! 4&! 3#$!

TIQ;! 2+*<+%,! 4&! 3#4-! %+$%! 4-! ($)4&$(! %-! /-)*,(-$*,*4! #&'&#0-0*.! 7H! '%120#! 0,.-0-%-07,.9!

#7++%,0-0*.9!#0G02!.7#0*-A!&,4!-$*!')0G&-*!.*#-7)!-7!')7+7-*9!H7)+%2&-*!&,4!0+'2*+*,-!'720#0*.9!

'2&,.!&,4!')7()&+.!-$&-!)*4%#*!-$*!*,G0)7,+*,-&2!G%2,*)&1020-A!7H!-$*!'7'%2&-07,!&,4!')7+7-*!

.%.-&0,&12*!$%+&,!4*G*27'+*,-M!

"#$! 6+%,$C*+g! %/-*! 4($&34)4$-! 4&3$<+%34*&! *)! -$*! #20+&-*! #$&,(*! +0-0(&-07,! &,4! &4&'-&-07,!

G&)0&12*!0,!-$*!'*)-0,*,-!,&-07,&2!.-)&-*(0*.9!')7()&+.!&,4!'2&,.!%-!%!-2$14)41!2+*(.13!$'2$13$(!

4&!3#$!1*.&3+9!2+*<+%,:!!

"#4-! 2+*<+%,,$! C4//! 1*&3+40.3$! 3*! 3#$-$! $))$13-A! ,*-3! 2%+341./%+/9! 4&! 3#$! (4))41./3! %+$%! *)!

4,2+*=4&<! 4,2/$,$&3%34*&! *)! 2$+34&$&3! &%34*&%/! 2*/414$-! )*+! 1/4,%3$! 1#%&<$! %(%23%34*&A!

+$(.134*&!*)!$&=4+*&,$&3%/!=./&$+%04/439!%&(!-.-3%4&%0/$!#.,%&!($=$/*2,$&3:!

!

D.  2JLHQF]J!TAS!DTJ!NQAIQG@@J!@JJDL!QJOJ\GCD!CGDFACGO!DJHTCFHGO!LDGCMGQML9!STJQJ!

GNNOFHG]OJ`!

"#$! 2+*<+%,,$! C4//! <.%+%&3$$! +$-2$13! %&(! 1*&-4-3$&3! %22/41%34*&! *)! &%34*&%/! -3%&(%+(-! )*+!

4&)+%-3+.13.+$!1*&-3+.134*&:!

"#$! 3C*! ,%>*+! C*+g-! %+$! 3#$! 4++4<%34*&! -9-3$,-! ($-4<&$(! )*+! 3#$! ^%-! K$+1$($-! %&(! 8%/%/$!

,41+*NC%3$+-#$(-:!Q.$!3*!3#$!-4f$!*)!3#$-$!C*+g-A!%&(! 4&!%11*+(%&1$!C43#!5+341/$!a!*)!N*#)**!

O7M! Z[W\]][! B,G0)7,+*,-&2! "..*..+*,-! /A.-*+! %&(! 5+341/$! SF! *)! 3&I!O7M! [^Z9! V*H7)+.! &,4!

"440-07,.!-7!-$*!3&I!O7M!\_Z9!C*,*)&2!3&I!7H!-$*!B,G0)7,+*,-!&,4!O&-%)&2!V*.7%)#*.!"#-9!3#$!

2+*<+%,,$-!%+$!&*3!1*&-4($+$(!3*!0$!4&!E%3$<*+9!]A! ]]!*+! ]]]:!"#$9!%+$!4($&34)4$(!%-!C*+g-!3#%3!

,%9! 1%.-$! 37I! <7-*,-0&2! B,G0)7,+*,-&2! K+'&#-.9! %&(! 3#$+$)*+$! 3#$9! %+$! ,7-! .%1S*#-! -7! &,!

B,G0)7,+*,-&2! K+'&#-! /-%4A:! "#$! *&/9! +$D.4+$,$&3! 4-! -.0,4--4*&! *)! $&=4+*&,$&3%/! 2$+,43!

+$D.$-3-!3*!3#$!1*++$-2*&(4&<!,.&4142%/!%.3#*+439:!!

5-! 2%+3! *)! 3#$! )$%-404/439! -3.(4$-! )*+! 3#$-$! 3C*! -9-3$,-A! 3#$! K4//$&&4.,! E#%//$&<$! 511*.&3!

6*.&(%34*&!1%++4$(!*.3!3#4-!2+*1$(.+$!%&(!3#$!K.&4142%/!L*=$+&,$&3!*)!X/!8%.1$!<+%&3$(!3#$!

+$-2$134=$!$&=4+*&,$&3%/!2$+,43-SF:![&1$!3#$!2+*<+%,,$!0$<4&-A!3#$!2$+,43-!C4//!0$!.2(%3$(:!!

5-4($! )+*,! 3#$!,.&4142%/! $&=4+*&,$&3%/! 2$+,43-A! 3#$+$! %+$! &*! *3#$+! &%34*&%/! -3%&(%+(-! %&(!

-%)$<.%+(-! 3*! C#41#! 3#$! %&34142%3$(! 2+*<+%,,$! C*+g-! %+$! -.0>$13:! I*&$3#$/$--! <4=$&! 3#$!

+$D.4+$,$&3-! *)! 3#$!K4//$&&4.,! E#%//$&<$! E*+2*+%34*&A! %&! $&=4+*&,$&3%/!,%&%<$,$&3! 2/%&!

C%-! $-3%0/4-#$(! 3*! %((+$--! %&9! 2*3$&34%/! &$<%34=$! 4,2%13-! *)! 3#$! +$-$+=*4+! %&(! 1*&&$13$(!

1*&-3+.134*&-:!"#$!$&=4+*&,$&3%/!,%&%<$,$&3!2/%&!C%-!2+$-$&3$(!3*!,.&4142%/!%.3#*+434$-!%-!

%! 0%-4-! )*+! 3#$! 4--.%&1$! *)! 3#$! 1*++$-2*&(4&<! $&=4+*&,$&3%/! 2$+,43:! "#$! $&=4+*&,$&3%/!

,%&%<$,$&3! 2/%&! 4-! ($3%4/$(! 4&! 3#$! )$%-404/439! -3.(9! %&(! 3#$! 1*&-3+.134*&! )4+,!,.-3! 1*,2/9!

C43#! 43A! .&($+! 3#$! -.2$+=4-4*&! *)! 0*3#! 3#$!K.&4142%/439! %&(! 3#$! Q$2%+3,$&3%/! Q$/$<%34*&! *)!

K5ZXI5:!"#$!2+*<+%,,$!C4//!-2$14)41%//9!$&#%&1$!3#$!1%2%1434$-!*)!3#$-$!$&3434$-!3*!)*//*C!.2!

3#$! 1*&-3+.134*&! %&(! 1*,2/4%&1$! C43#! 3#$! -2$14)4$(! $&=4+*&,$&3%/! -3%&(%+(-! %&(! +$,$(4%/!

%134*&-:!

]&!%((434*&!3*!3#4-A!%//!TIQ;!-.22*+3$(!(*&*+!).&($(!2+*<+%,,$-!%+$!+$D.4+$(!3*!)*//*C!3#$!

,%&(%3*+9! +$D.4+$,$&3-! *.3/4&$(! 4&! 3#$! TIQ;! ;+*<+%,,$! %&(! [2$+%34*&%/! ;*/414$-! %&(!
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;+*1$(.+$-!@TIQ;!;[;;B:!!!"#4-!4&1/.($-!3#$!+$D.4+$,$&3!3#%3!%//!TIQ;!($=$/*2,$&3!-*/.34*&-!

,.-3! %/C%9-! +$)/$13! /*1%/! 14+1.,-3%&1$-! %&(! %-24+%34*&-! %&(! (+%C! .2*&! &%34*&%/! %13*+-! %&(!

1%2%04/434$-:!!!!

K*+$*=$+A! %//! TIQ;! -.22*+3$(! (*&*+! ).&($(! 2+*<+%,,$-! %+$! %22+%4-$(! 0$)*+$! %22+*=%/:!!

Q.+4&<! %22+%4-%/A! %22+*2+4%3$! TIQ;! +$2+$-$&3%34=$-! %&(! -3%g$#*/($+-! $&-.+$! 3#%3! 3#$!

2+*<+%,,$!#%-!0$$&!($-4<&$(!C43#!%!1/$%+!)*1.-!*&!%<+$$(!+$-./3-:!!!"#$!%22+%4-%/!4-!1*&(.13$(!

3#+*.<#!3#$!)*+,%/!,$$34&<!*)!3#$!;+*<+%,,$!522+%4-%/!E*,,433$$!@;5EB!$-3%0/4-#$(!09!3#$!

TIQ;!Z$-4($&3!Z$2+$-$&3%34=$:!"#$!;5E!+$2+$-$&3%34=$-!%+$! 4&($2$&($&3! 4&! 3#%3! 3#$9!-#*./(!

&*3!#%=$!2%+34142%3$(!4&!3#$!)*+,./%34*&!*)!3#$!2+*<+%,,$!%&(!-#*./(!#%=$!&*!=$-3$(!4&3$+$-3!

4&! 3#$! %22+*=%/! *)! 3#$! 2+*<+%,,$:! ! 522+%4-%/! 4-! 0%-$(! *&! %! ($3%4/$(! D.%/439! 2+*<+%,,4&<!

1#$1g/4-3!C#41#!$&-.+$-A!%,*&<-3!*3#$+!4--.$-A!3#%3!&$1$--%+9!-%)$<.%+(-!#%=$!0$$&!%((+$--$(!

%&(!4&1*+2*+%3$(!4&3*!3#$!2+*<+%,,$!($-4<&:!

!

E. 2JLHQF]J!FE!DTJQJ!FL!MBNOFHGDFAC!AE!NQAIQG@@J!SFDT!ADTJQ!EBCMFCI!LABQHJL9!FE!GCP`!

l%+4*.-! &*3$C*+3#9! 4&434%34=$-! %+$! .&($+C%9! 4&! 3#$! 2+*<+%,,$! %+$%:! "C*! *)! 3#$-$! %+$!

2%+341./%+/9! +$/$=%&3U! 3#$! 2+*>$13! /%.-&0,&12*! 3&,4!5&,&(*+*,-! 65/8:! ).&($(! 09! LX6NTIQ;!

%&(! 3#$! ?7+')*$*,.0G*! J&-*).$*4! 5&,&(*+*,-! <)7S*#-9! J&-*)! &,4! /&,0-&-07,! 6<K5?R"/:!

).&($(!09!E%&%(%A!Q$&,%+g!%&(!82%4&:!7*3#!2+*>$13-!%+$!$'$1.3$(!09!K5ZXI5:*

"#$! 3C*! *&<*4&<! 2+*<+%,,$-! 1*&-343.3$! %! ($=$/*2,$&3! 0%-$/4&$! .2*&! C#41#! 3#$! 2+*2*-$(!

2+*<+%,,$!C*./(!0.4/(:!5/3#*.<#!1$+3%4&/9!&*3!%!,%4&!*0>$134=$!*)!3#$-$!4&3$+=$&34*&-A!4&-*)%+!

%-!8^K!%22+*%1#$-!4,2+*=$!%&(!,%4&3%4&!$1*-9-3$,!-$+=41$-!%&(!).&134*&-A!3#$9!1*&3+40.3$!3*!

1/4,%3$!1#%&<$!%(%23%34*&!<*%/-:!H*C$=$+A!3#$-$!3C*!2+*<+%,,$-!(*!&*3!1*&3$,2/%3$!-2$14)41!

%134=434$-!3#%3!C4//!#%=$!%-!%!2+4,%+9!*0>$134=$!3#$!+$(.134*&!*)!+4-g-!2*-$(!09!4&1+$%-4&<!1/4,%341!

=%+4%04/439!%&(!/*&<N3$+,!1/4,%341!3+$&(-!C#41#!4&(41%3$A! 0,-*)!&20&A! /*&<$+!(+*.<#3!2$+4*(-!%&(!

,*+$!$++%341!+%4&)%//!(.+4&<!3#$!C$3!-$%-*&!N!C#41#!2.3!$=$&!3#$!-4&</$!%&&.%/!1+*2!3#%3!4-!3*(%9!

)$%-40/$!@3#$!-$1*&(!1+*2!4-!&*!/*&<$+!%!=4%0/$!*234*&!4&!3#$!.22$+!%&(!,4(!C%3$+-#$(B!%3!+4-g:!

I*&$3#$/$--A! 3#$!1*&3+40.34*&-!*)! 3#$-$!2+*<+%,,$-!3*!3#$!($=$/*2,$&3!0%-$/4&$!<*!0$9*&(!

3#$4+!C*+g!*&!8^K:!"#$!C*+g!.&($+3%g$&! 4&! 3$+,-!*)!$'3$&-4*&!%&(! )%+,$+!*.3+$%1#!-.22*+3!

-$+=41$-! #%-! -3+$&<3#$&$(! 3#$! 1%2%1439! *)! K5ZXI5! @C#41#! $'$1.3$-! 0*3#! 2+*<+%,,$-! %&(!

C*./(!$'$1.3$!3#$!2+*2*-$(!4&434%34=$B!3*!($/4=$+!*&!3#$!<+*.&(!3+%4&4&<!%&(!1%2%1439!0.4/(4&<A!

%&(!3*!2+*,*3$!1#%&<$-!4&!/%&(!.-$!2+%1341$-!@%<+41./3.+%/A!/4=$-3*1g!%&(!%<+*)*+$-3+9!+$/%3$(B:!

"#$-$!$))*+3-!C4//!&*C!#$/2!3*!$&-.+$!3#%3!3#$!%134=434$-!1*&3$,2/%3$(!.&($+!E*,2*&$&3!P!1%&!

0$! $))414$&3/9! %&(! $))$134=$/9! ($=$/*2$(! %&(!2.3! 4&3*!2+%1341$!C43#! %! +%&<$!*)! +$-*.+1$!.-$+-!

C43#4&!3#$!3%+<$3$(!C%3$+-#$(:!!

XD.%//9! 4,2*+3%&3A! 3#$-$! 2+*<+%,,$-! #%=$! /%4(! 3#$! <+*.&(! )*+! 4,2+*=$(! 1*,,.&439!

*+<%&4f%34*&%/! %++%&<$,$&3-!C43#4&! 3#$4+! -9-3$,!0*.&(%+4$-:! X))*+3-! #%=$!0$$&!*&<*4&<!C43#!

3#$! ,.&4142%/! 2/%&&4&<A! $&=4+*&,$&3%/! %&(! C%3$+! %&(! -%&43%34*&! .&43-A! %-! C$//! %-! C43#! 3#$!

($2%+3,$&3%/!K5ZXI5!*))41$:!5/3#*.<#! 3#$+$! 4-!*&/9!%!,%+<4&%/!<$*<+%2#41!*=$+/%2!0$3C$$&!

3#$!2+*2*-$(!2+*<+%,,$!%&(! 3#$! 3C*!*&<*4&<! 4&3$+=$&34*&-! @*&/9!S!*)! 3#$!PM!,.&4142%/434$-!

C43#4&! 3#$! /%33$+! 3C*! C*./(! 2%+34142%3$! 4&! 3#$! 2+*2*-$(! 4&434%34=$BA! 3#4-! C*./(! $&%0/$! 3#$!

2+*2*-$(! 2+*<+%,,$! 3*! 0.4/(! .2*&! 3#$! -.11$--)./! $))*+3-! 4&! 3#$-$! 3#+$$! ,.&4142%/434$-! 3*!

-3+$&<3#$&! ,.&4142%/! 1%2%1434$-! )*+! -.-3%4&%0/$! &%3.+%/! +$-*.+1$! ,%&%<$,$&3:! I*&$3#$/$--A!

&$43#$+!*&$!*)!3#$!3C*!*&<*4&<!2+*<+%,,$-!#%=$!-*.<#3!3*!,%4&-3+$%,!EE!1*&-4($+%34*&-!4&3*!
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$))*+3-!%3!,.&4142%/!/$=$/A!&$43#$+!4&!3$+,-!*)!1%2%1439!0.4/(4&<!&*+!*)!($=$/*2,$&3!*)!/%&(N.-$!

2/%&-:!"#$+$)*+$A!%-!&*3$(!%0*=$A! 3#$-$!2+*<+%,,$-!1*&-343.3$!%! )*.&(%34*&!.2*&!C#41#!3#$!

2+*2*-$(! 4&3$+=$&34*&! C*./(! 0.4/(:! ]&! %((434*&! 3*! 3#4-A! 3#+*.<#! 3#$-$! 3C*! 2+*<+%,,$-! 3#$!

1%2%1439!*)!K5ZXI5!3*!$'$1.3$!2+*>$13-?2+*<+%,,$-!#%-!($)4&43$/9!0$$&!-3+$&<3#$&$(:!

"#$!;]KEH58!2+*>$13A!C#41#!C4//!1*&1/.($!,*-3!*)! 43-!1*,2*&$&3-! 4&!POFF!%&(!1/*-$!(*C&!4&!

POFPA! -.22*+3-! %134=434$-! 4&! 3#$! Z4*! I$<+*!J%3$+-#$(! @J%3$+-#$(! WGBA! %(>%1$&3! 3*! 3#$! -.0N

C%3$+-#$(!*)!3#$!l4//%&.$=%!Z4=$+!4&!J%3$+-#$(!MO:!;]KEH58!4-!-3+$&<3#$&4&<!3#$!%22+*%1#!3*!

<*=$+&%&1$! 4&! J%3$+-#$(! WG! 09! 4&1+$%-4&<! 3#$! 1%2%1439! *)! ,.&4142%/! %.3#*+434$-! 3*! %((+$--!

$&=4+*&,$&3%/! 4--.$-!%&(! 43!#%-!%/-*!$-3%0/4-#$(!%!).&(!)*+!-,%//!%&(!,$(4.,!)%+,$+-:!"#$-$!

%134=434$-! %+$! 2%+341./%+/9! +$/$=%&3! 4&! 3#$!,.&4142%/439! *)! 51#.%2%! -4&1$! 43-! 3$++43*+9! 4-! /%+<$/9!

C43#4&!3#$!J%3$+-#$(!WG:!

5((434*&%//9A!%-!2%+3!*)!%!-#*+3N3$+,!C*+g!2/%&!%<+$$(!.2*&!C43#!3#$!,.&4142%/!<*=$+&,$&3-!*)!

51#.%2%! %&(! X/! 8%.1$A! (.+4&<! 3#$! /%-3! D.%+3$+! *)! POFO! %&(! 3#+*.<#*.3! POFF! ;]KEH58! C4//!

-.22*+3! %! &.,0$+! *)! %134=434$-! 3*! -3+$&<3#$&! 3#$! (+4&g4&<! C%3$+! %&(! (*,$-341! -%&43%34*&!

-9-3$,-! 4&! )*.+! ,41+*NC%3$+-#$(-:! [&$! *)! 3#$-$! 4-! 8%/%/$A! C#41#! C4//! 0$! *&$! *)! 3#$! $4<#3!

3%+<$3$(! ,41+*NC%3$+-#$(-! 4&! 3#4-! 2+*>$13:! ;]KEH58w-! 2+4&142%/! %134=434$-! C4//! 4&1/.($!

($,%+1%34*&! *)! 3#$! %+$%! %+*.&(! 3#$! -*.+1$! *)! 3#$! (+4&g4&<! C%3$+! -9-3$,-! %&(! 1%2%1439!

($=$/*2,$&3!)*+!3#$!/$%($+-!*)!3#$!E5;8:!!

"#$-$! %134=434$-! C4//! 0$! 1*,2/$,$&3%+9! C43#! 3#*-$! *)! 3#$! 2+*2*-$(! 2+*<+%,,$:! ;]KEH58w!

$'2$+4$&1$!4&!*3#$+!C%3$+-#$(-!C%-!3%g$&!4&3*!%11*.&3!4&!3#4-!2+*<+%,,$!($-4<&k!3#$!-.22*+3!

)*+!4&3$+N4&-343.34*&%/!1**+(4&%34*&!$&3434$-!%3!3#$!,.&4142%/!/$=$/!4&!8*,*34//*!%&(!51#.%2%!C4//!

4&1+$%-$!3#$4+!%04/439!3*!%13!4&!0*3#!J%3$+-#$(-!WG!%&(!MOk!4,2+*=$,$&3-!4&!3#$!(+4&g4&<!C%3$+!

-9-3$,!%&(! 43-! /*1%/!%(,4&4-3+%34*&! 4&!8%/%/$!C4//! 1*&3+40.3$! 3*! 3#$!*=$+%//!*+<%&4f%34*&! 4&! 3#4-!

,41+*NC%3$+-#$(! %&(! #$/2! /*1%/! +$-4($&3-! 2+$2%+$! )*+! 3#$! 1*&-3+.134*&! *)! 3#$! &$C! 4++4<%34*&!

-9-3$,!4&!/%3$!POFF:!!

"#$!K8"!2+*>$13A!C#4/$!C4//! 1*&1/.($! 4&!POFFA! 4-!2+*,*34&<!$&=4+*&,$&3%//9! -.-3%4&%0/$! )%+,!

2+*(.134*&! -9-3$,-! 4&! 3C$/=$! ,.&4142%/434$-A! C*+g4&<! 1/*-$/9! C43#! ,.&4142%/! $&=4+*&,$&3%/!

,%&%<$,$&3! .&43-! 43! #%-! -3+$&<3#$&$(:! ]&! 3#$! ($-4<&! *)! ;+*<+%,,$! E*,2*&$&3! PA! 3#$!

$'2$+4$&1$! *)! 3#$!K8"! #%-! 0$$&! .-$(! %(=%&3%<$*.-/9:! "#4-! 2+*<+%,,$!C4//! 4&1*+2*+%3$! 3#$!

2+*(.134*&!2+%1341$-!4,2/$,$&3$(!09!0$&$)414%+4$-!*)!3#$!K8"!4&3*!3#$!,$&.!*)!=%/4(%3$(!%<+*N

$1*/*<41%/! 2+%1341$-:! "*! 3#4-! $&(!,%3$+4%/-! 2+4&3$(! 09!K8"!C4//! 1*&34&.$! 3*! 0$! .-$(! %&(! 3#$!

)%+,-!*)!K8"!0$&$)414%+4$-!C4//!-$+=$!%-!/4=4&<!$'#4043-!)*+!)%+,!)%,4/4$-:!79!1*&1$&3+%34&<!$))*+3-!

4&!3#$!<$*<+%2#41!-2%1$!*)!$4<#3!,41+*NC%3$+-#$(-A!3#$!2+*<+%,,$!C4//!,*=$!)*+C%+(!)+*,!3#$!

K8"w-! C*+gA! -$$g4&<! %! 1+4341%/!,%--! *)! 1#%&<$-! 4&! )%+,! 2+%1341$-! 3#%3! <$&$+%3$-!,$%-.+%0/$!

$&=4+*&,$&3%/!4,2%13-A!2%+341./%+/9!*&!3#$!1*&-$+=%34*&!*)!-*4/-!%&(!<+*.&(C%3$+!+$1#%+<$:!

[3#$+! 2+*<+%,,$-! +.&! 09! 3#$! I41%+%<.%&! ]&-343.3$! *)! 5<+41./3.+%/! "$1#&*/*<9! @]I"5BA! 3#$!

I%34*&%/! 6*+$-3+9! ]&-343.3$! @]I56[ZB! %&(! 3#$! K4&4-3+9! *)! 5<+41./3.+$A! ^4=$-3*1g! %&(! 6*+$-3+9!

@K5L6[ZB! -$$g! 3*! 4&1+$%-$! )**(! -$1.+439! 4&! 3#$! 2+*<+%,,$! %+$%:! "#$-$! 2+*>$13-! %+$! ).//9!

1*,2/$,$&3%+9! 3*! 3#$! 2+*2*-$(! 2+*<+%,,$! %&(! 3#$! 2%+34142%34*&! *)! %<+41./3.+%/! -$13*+!

4&-343.34*&-! 4&! ,41+*NC%3$+-#$(-! %&(! 4&! 4&3$+N4&-343.34*&%/! #%+,*&4f%34*&! 0*(4$-! %3! 3#$!

,.&4142%/! /$=$/! C4//! $&-.+$! 3#%3! /$--*&-! /$%+&$(! 4&! *&$! 2+*<+%,,$! 1%&! 0$! 1*,,.&41%3$(!

)/.$&3/9!3*!3#$!$'$1.34&<!%<$&14$-!*)!*3#$+-:!
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"#$! X-3$+*!Z$%/! $-3.%+9! %3! 3#$!0*33*,!*)!J%3$+-#$(!MO! 4-! %! /%+<$! 2+*3$13$(! %+$%! <4=$&!#4<#!

2+4*+439! 4&! 3#$! TIQ;NLX6! )4&%&1$(! 2+*>$13! 3*! -3+$&<3#$&! K5ZXI5w-! I%34*&%/! 89-3$,! *)!

;+*3$13$(!5+$%-! @8]I5;B:!82$14)41!2+*>$13-! )*1.-!*&! 3#$! /*C$+!C%3$+-#$(A!0*3#!%((+$--4&<! 3+4N

&%34*&%/! 1**2$+%34*&! 4&! 3#$! L./)! *)! 6*&-$1%! %&(mC43#! -.22*+3! )+*,! 3#$! 5XE]Q! %&(! 82%&4-#!

6+4$&(-! *)! 3#$! X%+3#m($=$/*24&<! E5;8! %&(! 2+*,*34&<! 04*/*<41%/! 1*&&$134=439! 0$3C$$&! 3#$!

2+*3$13$(!%+$%-! 4&! 3#$!Q$2%+3,$&3!*)!E#4&%&($<%:!K5ZXI5!C4//! $&-.+$! )/.4(! 1*,,.&41%34*&!

0$3C$$&! 3#$-$! 4&434%34=$-! %&(! 3#$!2+*2*-$(!2+*<+%,,$A! $-2$14%//9!C#$&! 3#$!I%34*&%/!J%3$+!

5.3#*+439! @5I5B! 4&434%3$-!2+$2%+%34*&!*)! 3#$!*=$+%//!J%3$+-#$(![+<%&4f%34*&:!"#$!#9(+*/*<41%/!

-3.(9! *)! 3#$! l4//%&.$=%! Z4=$+! 0%-4&! %&(! 3#$! $'2$+4$&1$! ($=$/*2$(! 09! 3#$! 2+*<+%,,$! 4&!

4,2/$,$&3%34*&! *)! 3#$!I%34*&%/! X&=4+*&,$&3%/! %&(! E/4,%3$! E#%&<$! 83+%3$<9!C4//! 0$! =%/.%0/$!

1*&3+40.34*&-! )*+! 3#$! ).3.+$!C*+g!*)! 3#$!X-3$+*!Z$%/!Z4=$+!J%3$+-#$(![+<%&4f%34*&A!*&1$! 43! 4-!

$-3%0/4-#$(!09!5I5:!!!

!

F. &E!GNNOFHG]OJ9!MJLHQF]J!DTJ!OJGQCFCI!GCM!^CASOJMIJ!@GCGIJ@JCD!HA@NACJCD!DA!HGNDBQJ!

GCM!MFLLJ@FCGDJ!OJLLACL!OJGQCJM`!

"#$!2+$-$&1$!*)!%!3$%,!*)!%<+*N$1*/*<9!%&(!%&3#+*2*/*<9!-3.($&3-A!<.4($(!09!3#$!2+*<+%,,$!

3$%,! %&(! 2+*)$--4*&%/! -3%))! )+*,! +$/$=%&3! -$13*+! %<$&14$-A! C4//! $&-.+$! ($3%4/$(! -3.(9! *)! 3#$!

2+*(.134*&A!-*14%/!%&(!*+<%&4f%34*&%/!2+*1$--$-!4&!$%1#!,41+*NC%3$+-#$(:!"#+*.<#!E*,2*&$&3!

R!@-$$!22:!PFNPPB!3#$!$'2$+4$&1$!C4//!0$!(*1.,$&3$(!%&(!+$)/$13$(!4&!(4<43%/4f$(!,%2-!3#%3!3+%1g!

1#%&<$-!4&!/%&(!.-$!%&(!)%14/43%3$!3#$!%&%/9-4-!*)!+$/%34*&-!0$3C$$&!3#$,!%&(!C%3$+!)/*C-:!"#$!

$/$13+*&41!4&)*+,%34*&!2*-3-!-$3!.2!4&!$%1#!,41+*NC%3$+-#$(!C4//!-3+$&<3#$&!3#$!+$<4*&%/!&*($!

*)! 3#$!I%34*&%/!X&=4+*&,$&3%/! ]&)*+,%34*&!89-3$,!*)!I41%+%<.%! @8]I]5B!%&(!2+*=4($!K5ZXI5!

C43#! 3#$! 1%2%1439! 3*! +$<4-3$+! +$/$=%&3!(%3%A! $'3+%13A! %&%/9f$!%&(!*+<%&4f$! 3#$! /$--*&-!($+4=$(!

)+*,!3#$!4,2/$,$&3%34*&!*)!%//!2+*<+%,,$!1*,2*&$&3-:!

"#$! K5ZXI5! Q4+$13*+%3$! )*+! E/4,%3$! E#%&<$! C4//! $'$+14-$! 3#$! &%34*&%/! (4+$134*&! *)! 3#$!

2+*<+%,,$!%&(!C4//!$&-.+$!3#%3!+$/$=%&3! /$--*&-!)*+!1/4,%3$!1#%&<$!%(%23%34*&!#$/2! 4&1+$%-$!

%(%234=$!1%2%1434$-!&%34*&%//9!%&(!%+$!.-$(!%-!%!0%-4-!)*+!).3.+$!+$-2*&-4=$!,$%-.+$-:!!

]3! 4-! $'2$13$(! 3#%3! 3#$! 4&3$&-4=$! $'2$+4$&1$! *)! 2/%&&4&<A! %134*&A! %&%/9-4-! %&(! ,*&43*+4&<! *)!

+$-./3-! 4&!3#$!$4<#3!,41+*NC%3$+-#$(-!C4//!0$!%!/$%+&4&<!2+*1$--!&*3!*&/9!)*+!/*1%/!)%,4/4$-!%&(!

3#$! -3.($&3-! C#*! %11*,2%&9! 3#$,A! 0.3! %/-*! )*+! 3#$! 2+*)$--4*&%/-! 4&! <*=$+&,$&3! %&(! &*&N

<*=$+&,$&3%/! 4&-343.34*&-! C#*! 2%+34142%3$! 4&! 3#$4+! +$-2$134=$! %<$&19! +*/$-:! ]&! 3#4-! C%9A! 3#$!

%&%/9-4-! *)! /$--*&-! /$%+&$(! 09! K5ZXI5w-! 2+*<+%,,$! ,%&%<$,$&3! 3$%,! %&(! 3#$4+!

(4--$,4&%34*&!3#+*.<#!8]I]5A!C4//!0$!%11*,2%&4$(!09!3#$!2+*)$--4*&%/!($=$/*2,$&3!*)!-3%))! 4&!

3#$! &%34*&%/! 4&-343.34*&-! 3#%3! #%=$! %! ,%&(%3$! 3*! 4,2/$,$&3! 3#$! .21*,4&<! &%34*&%/! %<+*N

$&=4+*&,$&3%/!2*/419!%&(!3#$!O&-07,&2!B,G0)7,+*,-&2!&,4!?20+&-*!?$&,(*!/-)&-*(A:!!

5((434*&%//9A!3#+*.<#!3#$!4,2/$,$&34&<!%<$&19A!/4%4-*&-!C4//!0$!$-3%0/4-#$(!C43#!3#$!TIQ;NLX6!

5(%23%34*&!^$%+&4&<!K$1#%&4-,! 3*!$&-.+$! 3#%3! 3#$! /$--*&-!*)! 3#4-!2+*<+%,,$! +$%1#!%!C4($+!

%.(4$&1$! 4&! E$&3+%/! 5,$+41%! %&(! 0$9*&(A! 4&1/.(4&<! *3#$+! (*&*+-! %&(! %<$&14$-! 4&=*/=$(! 4&!

-4,4/%+!4&434%34=$-!4&!*3#$+!1*.&3+4$-:!

!

G.  2JLHQF]J!DTJ!HACLBODGDF\J!NQAHJLL9!FCHOBMFCI!DTJ!OFLD!AE!LDG^JTAOMJQL!HACLBODJM9!BCMJQDG^JC!

MBQFCI!NQAIQG@@J!NQJNGQGDFAC:!!



  

43 

 

5&&$'!a!2+$-$&3-! %! /4-3! *)! -3%g$#*/($+-! 1*&-./3$(!(.+4&<!2+*<+%,,$!2+$2%+%34*&:! "#$! )*//*C!

3%0/$! -.,,%+4f$-! 3#$! ,%33$+-! %((+$--$(! 4&! 3#$! ,$$34&<-! C43#! (4=$+-$! 4&-343.34*&-A!

*+<%&4f%34*&-!%&(!*))414%/-:!!!

+CDFDP!AQ!NJQLAC6L7!HACLBODJM!6L7! &LLBJL!#MMQJLLJM!!
0A@NACJCD

L!MFLHBLLJM!

K5ZXI5!!

;/%&&4&<!Q4+$13*+%3$!!

E/4,%3$!E#%&<$!Q4+$13*+%3$!!

;+*<+%,,$!-1*2$k!*+<%&4f%34*&!1+43$+4%k!

*))414%/!1*.&3$+2%+3!*)!3#$!2+*<+%,,$!

)*+,./%34*&!2+*1$--:!

Z$=4$C!*)!(+%)3!;+*Q*1:!

FNPNSNR:!

"$++43*+4%/!Q$/$<%34*&!K5ZXI5N^$j&!

K8"!;+*<+%,,$!

8]I]5!Z$<4*&%/!I*($!!

"$1#&41%/!4&)*+,%34*&!%0*.3!3#$!2+*<+%,,$!

%+$%k!!

K8"w-!$'2$+4$&1$k!*+<%&4f%34*&!*)!3#$!

1*&-./3%34*&!2+*1$--!C43#!/*1%/!-3%g$#*/($+-:!!

FNPNSNR:!

K5L6[Z!!

L$&$+%/!;*/419!Q4+$13*+!L$&$+%/!*)!

;*/419!!

Q4+$13*+!*)!"$1#&*/*<41%/!;*/414$-!

82$14%/4-3!4&!"$++43*+4%/![+<%&4f%34*&!

;+*<+%,,$!-1*2$k!K5L6[Z!+*/$!4&!

E*,2*&$&3!Pk!&$C!%<+*N$1*/*<41%/!2*/419k!

<$&$+%/!2*/419!+$=4$Ck!1**+(4&%34*&!*)!;Z[N

ZTZ5^!%13*+-:!

FNPNSNR:!

X-2$14%//9!P:!

8*14%/!X,$+<$&19!]&=$-3,$&3!6.&(!

@6]8XB!

[2$+%34*&-!Q4=4-4*&!!

K4&4-3+9!*)!"+%&-2*+3%34*&!%&(!

]&)+%-3+.13.+$!X&=4+*&,$&3%/!

K%&%<$,$&3!E**+(4&%34*&!

E*&-3+.134*&!E*&3+*/!%&(!Z$<4-3+9!!

"$1#&41%/!+$D.4+$,$&3-!%&(!1+43$+4%!)*+!-,%//!

C%3$+!C*+g-!!
F!

]I"5!

E**+(4&%3*+!*)!3#$!8.-3%4&%0/$!

5<+41./3.+$!8.0N;+*<+%,!!

[.3+$%1#!J*+g$+A!X/!8%.1$!

K.&4142%/439!!

8.-3%4&%0/$!5<+41./3.+%/!8.02+*<+%,!

82$14%/4-3!_!EX[!

E*,2*&$&3!P:!5<+41./3.+%/!%&(!^4=$-3*1g!

2+%1341$-!($=$/*2$(!09!]I"5:!!

PNSNR!

X-2$14%//9!P:!

I41%+%<.%&!]&-343.3$!)*+!"$++43*+4%/!

83.(4$-!@]IX"XZB!!

Q$2.39!Q4+$13*+!!

L$&$+%/!Q4=4-4*&!*)!J%3$+!Z$-*.+1$-!!

E**+(4&%34*&k!C4//4&<&$--!3*!3+%4&!/*1%/!

-3%g$#*/($+-!)*+!<%3#$+4&<!C%3$+!(%3%k!

H9(+*/*<41%/!83.(9!%&(!K%2!*)!X/!8%.1$!

J%3$+-#$(:!

FNPNSNR:!

^%-!K$+1$($-!E*,,.&439A!!

K.&4142%/439!*)!X/!8%.1$!

]&)*+,%34*&!*)!3#$!]++4<%3*+-w!5--*14%34*&:!

^$=$/-!*)!%+341./%34*&!*)!3#$!1*,,.&439!

%+*.&(!1%+$!*)!C%3$+!-*.+1$-:!

E5;8U!FS!9$%+-!4&!*2$+%34*&!C43#!GO!)%,4/4$-:!!

FNPNS!

]&)*+,%34*&!%0*.3!4++4<%3*+-w!%--*14%34*&-:!

K$$34&<!(%3$!
8%/%/$!E*,,.&439A!!

K.&4142%/439!*)!X/!8%.1$!
;+$-$&1$!*)!PR!)%+,$+-:!;+*<+%,,$!-1*2$:!

FNP!
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! 6%+,$+-!)$$/!C*+&!*.3k!3#$9!#%=$!C%43$(!)*+!%!

/*&<!34,$:![&$!*)!3#$,!(*$-!&*3!C%&3!3*!

<+%&3!3#$!+4<#3!*)!C%9!0.3!3#$!1*,,43,$&3!4-!

3#%3!3#$9!C4//!%//!1*&=4&1$!#4,:!!

!

;+*(.134*&!E%04&$3A!X/!8%.1$!!

K%9*+A!Q$2.39!K%9*+A!K5L6[ZA!!

;+$-4($&3!*)!TI5LA!E*,,.&439!

^$%($+-A!J*+/(!l4-4*&A!E[6[QXEA!

[))41$!)*+!Q$=$/*2,$&3A!!*3#$+-!!

;+*<+%,,$!+%34*&%/$:!843.%34*&!4&!8%/%/$!%&(!

^%-!K$+1$($-:![3#$+!2*--40/$!,41+*N

C%3$+-#$(-:!E**+(4&%34*&!C43#!3#$!E%04&$3:!!

FNPNSNR!

K.&4142%/439!*)!X/!8%.1$!!

K%9*+!t!Q$2.39!K%9*+!!

;/%&&4&<!Q4+$13*+!!

H$%(!*)!X&=4+*&,$&3!T&43!!

;+*<+%,,$!-1*2$k!I$$(!3*!$-3%0/4-#!/$=$/!*)!

1*,,43,$&3!09!3#$!,.&4142%/!<*=$+&,$&3!

%&(!43-!%+341./%34*&!C43#!4&-343.34*&-!%3!3#$!

&%34*&%/!/$=$/:!!

FNPNSNR:!

;+*1.+$,$&3!*))41$+!4&!X/!8%.1$!!

E%2%1439!*)!3#$!,.&4142%/434$-!3*!$'$1.3$!3#$!

2+*1.+$,$&3!2+*1$--$-!)*+!C*+g-A!<**(-!%&(!

-$+=41$-!C43#!-.))414$&3!>.+4(41%/!-$1.+439:!!

FNP!

^$%($+!)+*,!;$3%D.4//%!E*,,.&439!!

I$$(!)*+!%!2+*<+%,,$!*)!3#4-!&%3.+$!4&!*3#$+!

1*,,.&434$-A!C#$+$!3#$!2*2./%34*&!4-!

1*&=4&1$(!3#%3!%!1#%&<$!,.-3!3%g$!2/%1$!0.3!

*&/9!&$$(!-.22*+3:!!

FNP!

I%34*&%/!5<+41./3.+%/!%&(!

83*1g0+$$($+-!T&4*&!@TI5LB!!

;+$-4($&3A!K.&4142%/!E#%23$+A!X/!

8%.1$!

"#4-!*+<%&4f%34*&!*)!)%+,$+-!%&(!

-3*1g0+$$($+-A!C#41#!4-!*&$!*)!3#$!/%+<$-3!4&!

3#$!1*.&3+9A!4-!C4//4&<!3*!,%g$!%!1*,,43,$&3!

C43#!3#4-!392$!*)!2+*<+%,,$!%&(!3*!-.22*+3!

$%1#!%&(!$=$+9!*&$!*)!43-!%134*&-:!!!

P!

K.&4142%/439!*)!!51#.%2%!

K%9*+!%&(!Q$2.39!K%9*+!

;+*<+%,,$!-1*2$k!I$$(!3*!$-3%0/4-#!/$=$/!*)!

1*,,43,$&3!09!3#$!,.&4142%/!<*=$+&,$&3!

%&(!43-!%+341./%34*&!C43#!4&-343.34*&-!%3!3#$!

&%34*&%/!/$=$/:!

FNPNSNR:!

]I"5!

Q$2.39!Q4+$13*+!

I$C!%<+*N$1*/*<41%/!<.4($/4&$-:!!

J%3$+-#$(!%22+*%1#:!!

5<+$$,$&3-!C43#!TI5I!^$j&!%&(!TI5I!

K%&%<.%:!l%/.$!*)!-3.($&3-A!2%+341./%+/9!*)!

%&3#+*2*/*<9:!!!

FNPNSNR:!

K.&4142%/439!*)!51#.%2%!!

H$%(!*)!]&)+%-3+.13.+$!T&43!

]&)*+,%34*&!%0*.3!G!$'4-34&<!E5;8!4&!3#$!

,.&4142%/439:!!!!
F!

K.&4142%/439!*)!51#.%2%!!

H$%(!*)!X&=4+*&,$&3!T&43!
X'4-34&<!4&3$+N4&-343.34*&%/!1**+(4&%34*&!! FNPNS!

6+%&14-1*!;%f!84/=%!6*.&(%34*&A!

51#.%2%!!
"#$9!C4//!($=$/*2!*+<%&41!2+%1341$-!! PNS!
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K.&4142%/439!*)!l4//%&.$=%!

K%9*+!

;+*<+%,,$!-1*2$k!I$$(!3*!$-3%0/4-#!/$=$/!*)!

1*,,43,$&3!09!3#$!,.&4142%/!<*=$+&,$&3!

%&(!43-!%+341./%34*&!C43#!4&-343.34*&-!%3!3#$!

&%34*&%/!/$=$/:!

K%>*+!$&=4+*&,$&3%/!2+*0/$,U!%&&.%/!

)/**(4&<!4&!3#$!52%1.&1%!-$13*+A!)*+14&<!,%&9!

)%,4/4$-!3*!$,4<+%3$!%&(!%0%&(*&!%//!*)!3#$4+!

#*.-$#*/(!<**(-:!;*--404/439!*)!C*+g4&<!4&!3#$!

.22$+!2%+3!3#$!l4//%&.$=%!Z4=$+!0%-4&:!!

FNPNSNR:!

K.&4142%/439!*)!l4//%&.$=%!

H$%(!*)!X&=4+*&,$&3!T&43!

]($&34)41%34*&!*)!,41+*NC%3$+-#$(-!%&(!

1*,,.&434$-!2+*2*-$(!)*+!4&3$+=$&34*&-!09!

3#$!TIQ;!2+*<+%,,$:!

FNPNS:!

K.&4142%/439!*)!8*,*34//*!

K%9*+!!

E%.-$-!*)!%&&.%/!)/**(4&<:!E#%&<$(!1*.+-$-!

*)!L%//*!%&(!I$<+*!+4=$+-k!-$(4,$&3-!4&!

l4//%&.$=%!Z4=$+:!],2%13!*&!52%1.&1%A!%&(!

"$*14&3$!I%3.+%/!Z$-$+=$:!H.,%&!4,2%13-!*)!

1/4,%3$!1#%&<$!%&(!=%+4%04/439:!!!

FNPNSNR:!

K.&4142%/439!*)!8*,*34//*!

H$%(!*)!X&=4+*&,$&3!T&43!

E**2$+%34=$-!4&!3#$!/*C$+!2%+3!*)!3#$!

l4//%&.$=%!Z4=$+!-.0NC%3$+-#$(A!$-2$14%//9!

*+<%&41!<+*C$+-:!!

PNR:!

K4//$&&4.,!E#%//$&<$!511*.&3!

6*.&(%34*&!

Q$2.39!Q4+$13*+!!

"+%&-2*+3%34*&!;+*<+%,,$!Q4+$13*+!!

7%1g<+*.&(!-3.(9!*)!3#$!C%3$+-#$(-:!!

;+*<+%,,$-!-3.(4$(!)*+!J%3$+-#$(!MO:!!

7%1g<+*.&(!-3.(9!2+*2*-$(!3*!($3$+,4&$!3#$!

1%.-$-!*)!)/**(4&<:!!

FNPNR!

"$%,!*)!H9(+*/*<9!X&<4&$$+-!!

E*-3-!%&(!(.+%34*&!*)!%!#9(+*/*<41%/!-3.(9!*)!

)/**(4&<!1%.-$-!*&!3#$!/*C$+!X-3$+*!Z$%/!

Z4=$+!J%3$+-#$(:!!

R!

K.&4142%/439!*)!8*,*34//*!

H$%(!*)!5<+41./3.+$!T&43!

Z%22+*1#$,$&3!C43#!52%1.&1%!/$%($+-:!"#4-!

1*,,.&439!#%-!/$%($+-!)+*,!l4//%&.$=%!%&(!

8*,*34//*:!!

R!

l4-43!3*!52%1.&1%!E*,,.&439!!

6%,4/4$-!%))$13$(!09!)/**(-!1%&!*&/9!/$%=$!

3#$4+!#*,$-!09!.-4&<!C%3$+!3+%&-2*+3%34*&!

%&(!,*-3!)%,4/4$-!(*!&*3!#%=$!3#4-:!!

5+$%!0%1g<+*.&(:!!

X))$13-!*)!l4//%&.$=%!Z4=$+!(+$(<4&<:!;+*2*-%/!

3*!1*&34&.$!C43#!3#$!(+$(<4&<:!!!

R!

5--*14%34*&-!*)!K.&4142%/434$-!*)!

I*+3#$+&!^$*&!@5KT^X[IB!%&(!!

I*+3#$+&!E#4&%&($<%!@5KTI[ZEH]Bk!

X'$1.34=$!Q4+$13*+-!

;+*<+%,,$!-1*2$A!4&3$+N4&-343.34*&%/!

%+341./%34*&!4&!3#$!(4))$+$&3!1*,2*&$&3-:!!
FNPNSNR:!

]&-343.3$!)*+!Z.+%/!Q$=$/*2,$&3!

@]QZBA!K%&%<.%!Q$/$<%34*&!!

Z$/$=%&1$!*)U!!

N!C*+g4&<!C43#!($2%+3,$&3%/!2+*(.134*&!

1%04&$3-!!!

PNS!



  

46 

 

N!.-$!*)!3#$-4-!.&4=$+-439!-3.($&3-!!!!

N!.-$!*)!;Z[ZTZ5^!-3+.13.+$-!!

N!.-$!*)!%!#%&(-N*&!/$%+&4&<!,$3#*(*/*<9!

C43#!)%+,$+-!!

]&-343.3$!)*+!8*14%/!Z$-$%+1#!%&(!

K%&%<$,$&3!@]ILX8B!

;+$-4($&3!*)!3#$!7*%+(!*)!Q4+$13*+-!

]&)*+,%34*&!%0*.3!3#$!51#.%2%!5<+$$,$&3-!

%&(!*3#$+!4&)*+,%34*&!+$/$=%&3!3*!3#$!

2+*<+%,,$!%+$%:!!

FNPNS!

I%34*&%/!T&4=$+4-439!*)!I41%+%<.%A!

TI5INK%&%<.%:!

Q4+$13*+!*)!3#$!5&3#+*2*/*<9!

Q$2%+3,$&3!!

E**+(4&%34*&!3*!%--$--!3#$!,$3#*(*/*<9!3*!

4&1*+2*+%3$!%&3#+*2*/*<9!-3.($&3-!3*!4&(.1$!

1./3.+%/!1#%&<$-!4&!1*,,.&434$-:!!

PNSNR!

K5L6[Z!

;*/419!J*+g-#*2-!!

Q+%)3!I%34*&%/!5<+*N$1*/*<41%/!;*/419:!!

Q+%)3!I%34*&%/!5<+41./3.+%/!"$1#&*/*<9!;*/419:!!
P!

Z$<4*&%/!T&4=$+-439!E$&3$+!@ETZ8B!

8*,*34//*!

I%34*&%/!]&-343.3$!)*+!"$1#&41%/!

X(.1%34*&!@]I5"XEB!X/!8%.1$!

E**+(4&%34*&!3*!%--$--!,$3#*(*/*<4$-!3*!

4&1*+2*+%3$!%<+*N$1*/*<9!-3.($&3-!3*!)4$/(!

2+%1341$-:!!

PNR!

;]KEH58!

H$%(!*)!]&-343.34*&%/!Q$=$/*2,$&3!

;]KEH58w-!2/%&-!4&!3#$!.22$+!2%+3!*)!3#$!Z4*!

I$<+*!%&(!X-3$+*!Z$%/!C%3$+-#$(-:!!
PNS!

6+4$&(-!*)!3#$!X%+3#! ]&3$+=$&34*&!4&!/*C$+!X-3$+*!Z$%/!J%3$+-#$(! SNR!

I%34*&%/!J%3$+!5.3#*+439!

X'$1.34=$!Q4+$13*+!!

;+*<+%,,$!81*2$!

Z$/%34*&!C43#!5I5!
FNPNSNR:!

!

!

H.  "QA\FMJ!bBLDFEFHGDFAC!EAQ!EBCMFCI!QJKBJLDJM9!EAHBLFCI!AC!DTJ!EBOO!HALD!AE!GMGNDGDFAC!

QJGLACFCI:!

!

>(?A()")&*H*I*J):",&?")&,*')*')+1.,&1$%&$1"*+(1*,&(1')6*.)#*$,')6*1.')*.)#*,$1+.%"*D.&"1*')*

"'68&*?'%1(KD.&"1,8"#,*')*&8"*$AA"1*D.&"1,8"#*(+*&8"*9,&"1(*!".0*!':"1=*

4.,"0')"*PD'&8($&*<5*1",($1%",Q*

L*=$+&,$&3! $))*+3-! %+$! .&($+C%9! 3*! 4,2/$,$&3! 3#$! O&-07,&2! J&-*)! 3&I9! 3#$! O&-07,&2!

B,G0)7,+*,-&2! &,4! ?20+&-*! ?$&,(*! /-)&-*(AA! %&(! 3#$! /'*#0&2! 3&I! H7)! N)0,U0,(! J&-*)! &,4!

/&,0-&-07,! ?7++0--**.! 4&! 3#$! .22$+! 2%+3! *)! 3#$! X-3$+*! Z$%/! Z4=$+!C%3$+-#$(:! ]&=$-3,$&3-! 3*!
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*3#$+! <+*.2-! 2+$-$&3! @C*,$&w-! <+*.2-A! 9*.3#! <+*.2-A! 1#.+1#$-A! *3#$+-B! 3*! 4($&34)9! 3#$!

%22+*2+4%3$! +*/$! )*+! $%1#! *+<%&4f%34*&! %&(! <+*.2! 4&! 3#$! 2+$2%+%34*&! %&(! 4,2/$,$&3%34*&! *)!

,41+*NC%3$+-#$(! ,%&%<$,$&3! 2/%&-:! 84,./3%&$*.-/9A! 0*3#! 3#+*.<#! 4,2/$,$&3%34*&! *)!

1*,2*&$&3-! F! %&(! PA! %&(! 3#+*.<#! %&! $(.1%34*&%/! 2+*1$--! 1%243%/4f4&<! *&! 3#$! $'2$+4$&1$! *)!

K5ZXI5w-!E/4,%3$!E#%&<$!Q4+$13*+%3$!%&(!]IX"XZw-!L$&$+%/!Q4+$13*+%3$-!*)!K$3$*+*/*<9!%&(!

J%3$+! Z$-*.+1$-A! 3#$! 2+*<+%,,$! C4//! %--4-3! /*1%/! -3%g$#*/($+-! 4&! %1D.4+4&<! 3#$! 4&)*+,%34*&!

&$$($(!3*!$&-.+$!3#%3!3#$4+!,41+*NC%3$+-#$(!,%&%<$,$&3!2/%&-!%+$!1/4,%3$!+$-4/4$&3!%&(!/4g$/9!

3*!4&1+$%-$!C%3$+!+$3$&34*&A!-*4/!1*&-$+=%34*&!%&(!)**(!-$1.+439:!]3! 4-!$'2$13$(!3#%3!C43#4&!3#$!

)4+-3! $4<#3$$&!,*&3#-!*)! 3#$!2+*<+%,,$! 3#$! -3%g$#*/($+-! 4&! $%1#!,41+*NC%3$+-#$(!C4//! #%=$!

1+$%3$(!*+!-$/$13$(!%&!*+<%&4f%34*&!3#%3!).&134*&-!%-!3#$!,41+*NC%3$+-#$(!1*,,433$$:!!

"#$!2+*<+%,,$!1**+(4&%3*+!%&(!2+*<+%,,$!*.3+$%1#!C*+g$+-!C4//!0$1*,$!%134=$!,$,0$+-!*)!

3#$!,.&4142%/!%<+41./3.+%/!2+*(.134*&!1%04&$3-SP!4&!X/!8%.1$A!51#.%2%!%&(!l4//%&.$=%!4&!*+($+!3*!
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 And in any other relevant inter-institutional harmonization bodies.  
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$&-.+$! 3#%3!%//! 2%+34142%&3-!%+$!g$23!.2! 3*!(%3$!*&!2+*<+%,,$!%134=434$-!%&(! 3*! )%14/43%3$! 3#$!

1**+(4&%34*&! *)! <*=$+&,$&3%/! %&(! &*&N<*=$+&,$&3%/! %<$&19! C*+gN2/%&-! 4&! 3#$! ,41+*N

C%3$+-#$(-!/*1%3$(!4&!$%1#!,.&4142%/439:!!

"#$!2+*<+%,,$!3$%,!C4//!$&<%<$!4&!*&<*4&<!%&%/9-4-!*)!3#$!$=*/=4&<!$'2$+4$&1$!4&!3#$!,41+*N

C%3$+-#$(-A!%&(!$&($%=*+!3*!4($&34)9!3#$!&$$(!)*+!&*+,%34=$!4&-3+.,$&3-!3*!#$/2!0.4/(!1/4,%3$!

1#%&<$! +$-4/4$&1$! %3! 3#$! 1*,,.&439! /$=$/:! "#$! 2+*<+%,,$! (4+$13*+! C4//! 4&=43$! 3#$!,.&4142%/!

1%04&$3-! 3*! #$/2! (+%)3! -.1#! 4&-3+.,$&3-! %&(! 3*! 2+*2*-$! 3#$,! )*+! %(*234*&! 09! 3#$! 2$+34&$&3!

%.3#*+439A!0$!3#4-! 3#$!I%34*&%/!J%3$+!5.3#*+439A!%!<*=$+&,$&3!,4&4-3+9!*+!3#$! /*1%/!,.&4142%/!

1*.&14/:!E%+$!C4//!0$!3%g$&!3*!$&-.+$!3#%3!$%1#!2+*2*-%/!4-!<+*.&($(!4&!3#$!%&%/9f$(!$'2$+4$&1$!

4&!3#$!,41+*NC%3$+-#$(-:!!

5&%/9-4-! *)! 3#$! $'2$+4$&1$! %1D.4+$(! 4&! 3#$! 3#+$$! 2%+34142%34&<! ,.&4142%/434$-! 4&! $))*+3-! 3*!

-.22*+3! 1/4,%3$! +$-4/4$&3! ,41+*NC%3$+-#$(! ,%&%<$,$&3! 2+*1$--$-! C4//! 0$! 3#$! 0%-4-! *)! %!

2+*2*-%/! )*+! 3#$! 1+$%34*&! %&(! *2$+%34*&! *)! %! l4//%&.$=%! Z4=$+! -.0NC%3$+-#$(! 1*,,433$$:!

K5ZXI5A! 3*<$3#$+! C43#! 3#$! ,.&4142%/434$-! %&(! *3#$+! 2%+34142%34&<! $&3434$-! 4&! 3#$! ,.&4142%/!

1%04&$3-A!C4//!-.0,43!3#4-!2+*2*-%/!3*!3#$!I%34*&%/!J%3$+!5.3#*+439:!

"#$!2+*<+%,,$!3$%,!C4//!%/-*!%--4-3!3#$!E/4,%3$!E#%&<$!Q4+$13*+%3$!4&!K5ZXI5!4&!C*+g-#*2-!

C43#! 3#$!*3#$+! -4'!,.&4142%/434$-!C43#! -4<&4)41%&3! 3$++43*+9! 4&! 3#$!X-3$+*!Z$%/!Z4=$+!C%3$+-#$(:!

"#$!2+4,%+9!<*%/!*)! 3#$-$!C*+g-#*2-!C4//!0$! 3*! )%14/43%3$! 3#$! 4&1*+2*+%34*&!*)!1/4,%3$!1#%&<$!

%(%23%34*&!,$%-.+$-! 4&!,.&4142%/! /%&(!.-$!2/%&-A! 4&=$-3,$&3!2/%&-A!C%3$+!.-$!2/%&-!%&(!%&9!

+$/%3$(! &*+,%34=$! 4&-3+.,$&3-:! "#$! C*+g-#*2-! C4//! 1%243%/4f$! 0*3#!K5ZXI5w-! $'2$+4$&1$! 3*!

(%3$!4&!3#4-!3*241!%&(!3#$!/$--*&-!/$%+&$(!4&!3#$!.22$+!l4//%&.$=%!Z4=$+!0%-4&:!!

"#+*.<#*.3! 3#$!(.+%34*&!*)! 3#$!2+*<+%,,$!3#$! ! 1**+(4&%3*+!C4//! g$$2!%0+$%-3!*)!2+*<+$--! 4&!

3#$! )*+,%34*&!*)! %! <*=$+&4&<!0*(9! )*+! 3#$! X-3$+*!Z$%/! Z4=$+!C%3$+-#$(!%&(!C4//! $&($%=*+! 3*!

)%14/43%3$! %134=$! 2%+34142%34*&! 4&! 3#4-! 2+*1$--! 09! 3#$! ,.&4142%/! <*=$+&,$&3-! %&(! *3#$+!

-3%g$#*/($+-!4&!3#$!.22$+!C%3$+-#$(!*)!3#$!l4//%&.$=%!Z4=$+:!

]&!-.,,%+9A!3#+*.<#!$'2$+4$&34%//9N0%-$(!$&#%&1$,$&3!*)!4&-343.34*&%/!1%2%1434$-!%3!3#$!,41+*N

C%3$+-#$(! %&(! ,.&4142%/! /$=$/-A! 3#$! 2+*<+%,,$! C4//! )%14/43%3$! 3#$! 4&1*+2*+%34*&! *)! 1/4,%3$!

1#%&<$! %(%23%34*&! ,$%-.+$-! 4&! C*+g! 2/%&-A! 2*/414$-A! %&(! &*+,%34=$! 4&-3+.,$&3-! 4&! 3#$!

l4//%&.$=%!Z4=$+!0%-4&A!%&(!3#$!C%3$+-#$(!*)!3#$!X-3$+*!Z$%/!Z4=$+:!

>(?A()")&*V*I*S)6(')6*?()'&(1')6*.)#*.).03,',*(+*%0'?.&'%*%()#'&'(),*.)#*%8.)6",* ')* 0.)#*

$,"C*D.&"1*+0(D,*.)#*,('0*W$.0'&3=*

4.,"0')"*PD'&8($&*<5*1",($1%",Q*

6*+! *=$+! %! ($1%($A! 3#$! 1%2%1434$-! )*+! 2+$=$&34*&! %&(! $%+/9! C%+&4&<! -9-3$,-! #%=$! 0$$&!

-3+$&<3#$&$(!3*!%((+$--!(4-%-3$+!+4-g-:!"#$!I%34*&%/!X&=4+*&,$&3%/!]&)*+,%34*&!89-3$,!@8]I]5B!

#%-!($=$/*2$(!4&)*+,%34*&!%&(!(4%<&*-341!-3.(4$-!*&!=%+4*.-!$&=4+*&,$&3%/!=%+4%0/$-!4&!-$=$+%/!

%+$%-!*)!3#$!1*.&3+9A!%-!C$//!%-!,*&43*+4&<!%&(!$=%/.%34*&!-9-3$,-!3#%3!-.22*+3!,*+$!3%+<$3$(!

%&(! 4&)*+,$(! ($14-4*&! ,%g4&<! 2+*1$--$-:! Z$1$&3/9A! K5ZXI5! /%.&1#$(! %! Z$<4*&%/!

X&=4+*&,$&3%/! ]&)*+,%34*&! E$&3$+m3#$! ;%14)41! I*+3#! I*($! ^$j&mC#41#! #%-! %! (%3%0%-$! *&!

$&=4+*&,$&3%/!,%&%<$,$&3!%&(!#$%/3#A!%-!C$//!%-!+$-$%+1#!%&(!(4%<&*-341!-3.(4$-!1*&(.13$(!

4&!3#$!Q$2%+3,$&3-!*)!^$j&!%&(!E#4&%&($<%:!!

5/3#*.<#!8]I]5!$))$134=$/9! 1*,24/$-!&%34*&%/!(%3%A!,%2-!%&(! +$2*+3-! <$&$+%3$(!09!K5L6[ZA!

]IX"XZ!%&(!K5ZXI5w-!*C&!2+*>$13-!%&(!3$++43*+4%/!($/$<%34*&-A!3#$!-9-3$,!#%-!&*3!9$3!/4&g$(!



  

51 

 

43-!4&)*+,%34*&!<%3#$+4&<!%&(!2+*1$--4&<!1%2%1434$-!(4+$13/9!C43#!1*,,.&439N/$=$/!2+*1$--$-!)*+!

($=$/*24&<! %&(! 4,2/$,$&34&<! /%&(! .-$! %&(! C%3$+! ,%&%<$,$&3! 2/%&-! %3! 3#$! )%+,A! ,41+*N

C%3$+-#$(! %&(! -.0NC%3$+-#$(! /$=$/-:! ]&! -*,$! %+$%-A! 1+.14%/! 4&)*+,%34*&! 4-! ,4--4&<:! ]&! 3#$!

l4//%&.$=%!Z4=$+!0%-4&A!)*+!$'%,2/$A!($-243$!3#$!%22%+$&3!1%.-%/! /4&g-!0$3C$$&!-*4/!$+*-4*&!4&!

3#$! .22$+! C%3$+-#$(! %&(! %&&.%/! )/**(4&<! 4&! 3#$! /*C$+! C%3$+-#$(A! 3#$+$! #%-! 0$$&! &*!

#9(+*/*<41%/!-3.(9!3*!($3$+,4&$!4)!%&(!#*C!3#$!$'4-34&<!4,2%13-!*)!%11.,./%3$(!-$(4,$&3!1%&!

0$! ,434<%3$(! 3#+*.<#! #9(+%./41! C*+g-! -*! 3#%3! 4,2+*=$(! -*4/! ,%&%<$,$&3! C4//! 0$! %0/$! 3*!

-4<&4)41%&3/9!+$(.1$!)/**(4&<! 4&!3#$!).3.+$:!J#$+$! 4&)*+,%34*&!(*$-!$'4-3A! 3#$+$! 4-!%! /%+<$!<%2!

0$3C$$&!3#$!%,*.&3!%&(!*+<%&4f%34*&!*)! 3#$!(%3%!%=%4/%0/$!*&! /4&$! 4&!.+0%&!1$&3$+-!%&(!3#$!

4&)*+,%34*&!C43#!C#41#!+.+%/!2+*(.1$+-!%&(!1*,,.&439!*+<%&4f%34*&-!,%g$!3#$4+!($14-4*&-:!

<##'&'().0'&3*PD'&8*<5*1",($1%",Q*

K5ZXI5! C4//! .&($+3%g$! %! #9(+*/*<41%/! -3.(9! *)! 3#$! /*C$+! 2%+3! *)! 3#$! X-3$+*! Z$%/! Z4=$+!

C%3$+-#$(A! 4($&34)94&<! 3#$! #9(+%./41! C*+g-! &$$($(! 3*! +$(.1$! 3#$! )/**(4&<! 1%.-$(! 09!

%11.,./%3$(!-$(4,$&3-!)+*,!3#$!.22$+!l4//%&.$=%!Z4=$+!0%-4&:!

J43#!%--4-3%&1$!)+*,!]IX"XZ!%&(!K5L6[ZA!-3.($&3-!*)!%<+*N$1*/*<9!%&(!4&3$+$-3$(!,$,0$+-!

*)! /*1%/! )%+,!)%,4/4$-!C4//!0$!3+%4&$(!3*!,*&43*+!C%3$+!)/*C-!%&(!D.%/439A!-*4/!1*&(434*&-A!%&(!

/%&(!.-$!1#%&<$-!%3!3#$!)%+,!%&(!,41+*NC%3$+-#$(!/$=$/-:!"#4-!4&)*+,%34*&!C4//!0$!(4<43%/4f$(!

%3! $/$13+*&41! 4&)*+,%34*&! 2*-3-! 4&! $%1#! 3%+<$3$(! ,41+*NC%3$+-#$(:! "#$! 4&)*+,%34*&! 2*-3-A!

C*+g4&<!3*<$3#$+!C43#!3#$!+$<4*&%/!&*($!*)!8]I]5A!C4//!-$/$13!%&(!2+$-$&3!+$/$=%&3!&%34*&%/!%&(!

</*0%/! 1/4,%3$! 4&)*+,%34*&:! "#4-! 4&)*+,%34*&A! (4<43%/4f$(! /*1%/!,*&43*+4&<! (%3%A! %&(!,%2-! *)!

/*1%/!/%&(!.-$A!C%3$+!)/*C!%&(!-*4/!D.%/439!1#%&<$-!C4//!0$!2+*=4($(!3*!)%+,!)%,4/4$-!%&(!/*1%/!

*+<%&4f%34*&-! 4&!3#$!,41+*NC%3$+-#$(-A!%-!C$//!%-!3*!3#$!,$,0$+-!*)!,.&4142%/!1%04&$3-!%&(!

3#$!4&3$+$-3$(!.-$+-!*)!8]I]5:!

5-!%!+$-./3A!3#$! 4&)*+,%34*&!<%2!C4//!0$!+$(.1$(!%&(!8]I]5w-!.-$)./&$--!$&#%&1$(k! /*1%/!)%+,!

)%,4/4$-!C4//!#%=$!%11$--!3*!%=%4/%0/$!+$/$=%&3!(%3%A! 4&1/.(4&<!3#$!(%3%!1*,24/$(! 4&!3#$4+!*C&!

,41+*NC%3$+-#$(-k! %&(! 3#$! +$-./3-! %&(! /$--*&-! /$%+&$(! %0*.3! 0.4/(4&<! 1/4,%3$! 1#%&<$!

+$-4/4$&1$!4&!=./&$+%0/$!+.+%/!1*,,.&434$-!C4//!0$!&%34*&%//9!(4--$,4&%3$(:!

"#$!+$-./3-!*)! 3#$!%134*&N+$-$%+1#!.&($+3%g$&!09! 3#$!2+*<+%,,$! 4&! 3#$!l4//%&.$=%!Z4=$+!-.0N

C%3$+-#$(!C4//!0$!,%($!%=%4/%0/$!3*!+$/$=%&3!-3%g$#*/($+-!!4&!*3#$+!1*.&3+4$-!3#%3!)%1$!-4,4/%+!

(4))41./34$-!4&!4,2/$,$&34&<!&%34*&%/!1/4,%3$!1#%&<$!%(%23%34*&!-3+%3$<4$-!4&!4,2*=$+4-#$(!+.+%/!

1*,,.&434$-:!

!

"#$%!&&&'!!&*"/+*+,%#%&(,!#$$#,)+*+,%3!

!

<= 7",%1'2"*&8"*.11.)6"?")&,*+(1*A1(61.??"*'?A0"?")&.&'()*

"#$!L*=$+&,$&3!*)!I41%+%<.%!C4//!$'$1.3$!3#4-!)*.+!9$%+!2+*<+%,,$!C43#!TIQ;!-.22*+3!.&($+!

3#$! I%34*&%/! ],2/$,$&3%34*&! K*(%/439! @I]KB:! "#$! K4&4-3+9! *)! 3#$! X&=4+*&,$&3! %&(! I%3.+%/!

Z$-*.+1$-!@K5ZXI5BA!%-!3#$!+$<./%3*+9!%&(!&*+,%34=$!$&3439!+$-2*&-40/$!)*+!4,2/$,$&3%34*&!*)!

3#$!1*.&3+9o-!$&=4+*&,$&3%/!2*/419A!C4//!0$!3#$!$'$1.34&<!%<$&19:!K5ZXI5!C4//!0$!+$-2*&-40/$!

)*+! 3#$!($/4=$+9!*)!2+*<+%,,$!*.31*,$-!%&(!*.32.3-:! ]3!C4//!0$!+$-2*&-40/$! )*+!$&-.+4&<!3#%3!

3#$!-3%3$(!2+*<+%,,$!*0>$134=$!%&(!*.31*,$-!%+$!($/4=$+$(A!%&(!3#%3!+$-*.+1$-!%+$!%//*1%3$(!

%&(!(4-0.+-$(!%-!4&(41%3$(!4&!3#$!2+*<+%,,$!Q*1.,$&3:!84,4/%+/9A!K5ZXI5!C4//!0$!+$-2*&-40/$!
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)*+!$&-.+4&<!$))$134=$!1**+(4&%34*&!0$3C$$&!3#4-!2+*<+%,,$!%&(!*3#$+!+$/$=%&3!2+*<+%,,$-!4&!

I41%+%<.%:!

6*+!43-!2%+3A!TIQ;!C4//!2+*=4($!-.22*+3!3*!3#$!Q4+$13*+!%&(!3#$!E**+(4&%3*+!*)!3#$!2+*<+%,,$A!

4&!*+($+!3*!,%'4,4f$! 43-!+$%1#!%&(!4,2%13!%-!C$//!%-!3#$!D.%/439!*)! 43-!2+*(.13-:!K*+$*=$+A! 43!

C4//! 0$! +$-2*&-40/$! )*+! %(,4&4-3$+4&<! +$-*.+1$-! 4&! %11*+(%&1$! C43#! 3#$! -2$14)41! *0>$134=$-!

($)4&$(! 4&!3#$!;+*<+%,,$!Q*1.,$&3A!%&(! 4&!g$$24&<!C43#! 43-!g$9!2+4&142/$-!*)!3+%&-2%+$&19A!

1*,2$3434=$&$--A! $))414$&19! %&(! $1*&*,9:! "#$! )4&%&14%/! ,%&%<$,$&3! %&(! %11*.&3%04/439! )*+!

3#$! +$-*.+1$-! %//*1%3$(A! %-! C$//! %-! *3#$+! %134=434$-! +$/%3$(! 3*! 3#$! $'$1.34*&! *)! ;+*<+%,,$!

%134=434$-A! C4//! 0$! .&($+3%g$&! .&($+! 3#$! -.2$+=4-4*&! *)! 3#$! TIQ;! E*.&3+9! [))41$:! TIQ;!C4//!

.&($+3%g$! 3#$! 4&3$+%/!,*&43*+4&<! *)! 3#$! ;+*<+%,,$! %&(! *)! $=%/.%34*&! %134=434$-A! 3%g4&<! 4&3*!

%11*.&3!)+*,!3#$!*.3-$3!/*1%/!1%2%1434$-!)*+!%(,4&4-3$+4&<!3#$!2+*<+%,,$A!1%2%1439!/4,43%34*&-!

%&(! +$D.4+$,$&3-A! %-! C$//! %-! 3#$! $))$134=$&$-! %&(! $))414$&19! *)! 1*,,.&41%34*&-! 0$3C$$&!

,4&4-3+4$-!%&(!*3#$+!4&-343.34*&-!3#%3!%+$!+$/$=%&3!3*!3#$!2+*<+%,,$:!!

TIQ;! C4//! 0$! ).//9! %11*.&3%0/$! )*+! 3#$! $))$134=$! 4,2/$,$&3%34*&! *)! 3#4-! 2+*<+%,,$:! 5-! %!

K./34/%3$+%/! ],2/$,$&34&<!X&3439A!TIQ;! 4-!+$-2*&-40/$! )*+!2+*=4(4&<!%!&.,0$+!*)!g$9!<$&$+%/!

,%&%<$,$&3!%&(!-2$14%/4f$(!3$1#&41%/!-.22*+3!-$+=41$-:!"#$-$!-$+=41$-!%+$!2+*=4($(!3#+*.<#!

TIQ;o-! </*0%/! &$3C*+g! *)! 1*.&3+9A! +$<4*&%/! %&(! #$%(D.%+3$+-! *))41$-! %&(! .&43-! %&(! 4&1/.($!

%--4-3%&1$!4&U!2+*<+%,,$!)*+,./%34*&!%&(!%22+%4-%/k!($3$+,4&%34*&!*)!$'$1.34*&!,*(%/439!%&(!

/*1%/! 1%2%1439! %--$--,$&3k! 0+4$)4&<! %&(! ($N0+4$)4&<! *)! 2+*<+%,,$! -3%))! %&(! 1*&-./3%&3-k!

<$&$+%/! *=$+-4<#3! %&(! ,*&43*+4&<A! 4&1/.(4&<! 2%+34142%34*&! 4&! 2+*<+%,,$! +$=4$C-k! +$1$423A!

%//*1%34*&! %&(! +$2*+34&<! 3*! 3#$! (*&*+! *)! )4&%&14%/! +$-*.+1$-k! 3#$,%341! %&(! 3$1#&41%/!
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 Resolution A. N. No. 003-2009, approved on June 17, 2009.  On Climate Change and its Adaptability in Nicaragua – National 

Environment Strategy and Climate Change, National Human Development Plan.  
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 The PC should have two months to participate in the selection of technical team members; hence the other contracts will begin 

two months after the PC’s contract, which will start at the beginning of the project. 
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35

 Exact number of farm families currently living in targeted micro-watersheds to be confirmed at project start-up. 
36

 Exact number of farm families currently living in Villanueva River Sub-watershed to be confirmed during year one of the project. 
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6.

  Each Party shall designate and communicate to the Secretariat the authority that will endorse on behalf of the 
national government the projects and programmes proposed by the implementing entities. 
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MAP 1:  Sub-Watersheds of the Estero Real River Watershed 

MAP 2:  Villanueva (Río Grande or Aquespalapa) River Sub-Watershed 

MAP 3:  Municipalities in the Villanueva River Sub-Watershed 

MAP 4:  Villanueva River Sub-Watershed hydric network, highlighting rivers and 
streams of the pilot micro-watersheds 

MAP 5:  Rivers and streams of the pilot micro-watersheds in El Sauce 

MAP 6:  Rivers and streams of the pilot micro-watersheds in Achuapa 

MAP 7:  Rivers and streams of the pilot micro-watersheds in Villanueva 

MAP 8:  “Dog-Days” severity in the Villanueva River Sub-Watershed 

MAP 9:  Annual rainfall in the Villanueva River Sub-Watershed 

MAP 10:  Current soil use in the Villanueva River Sub-Watershed  

MAP 11:  Soil vocations in the Villanueva River Sub-Watershed  

MAP 12:  Over-exploitation of soils in the Villanueva River Sub-Watershed  
 
 
 
 



 
M AP 1: Sub-Watersheds of the Estero Real River Watershed  



 
M AP 2: V illanueva (Río G rande or Aquespalapa) River Sub-Watershed 



 
M AP 3: Municipalities in the V illanueva River Sub-Watershed 



 
M AP 4: V illanueva River Sub-Watershed hydric network , highlighting rivers and streams of the pilot micro-watersheds 



 
M AP 5: Rivers and streams of the pilot micro-watersheds in E l Sauce 



 
M AP 6: Rivers and streams of the pilot micro-watersheds in Achuapa 



 
M AP 7: Rivers and streams of the pilot micro-watersheds in V illanueva 



 
M AP 8: “Dog-Days” severity in the Villanueva River Sub-Watershed 



 
M AP 9: Annual rainfall in the V illanueva River Sub-Watershed 



 
M AP 10: Cur rent soil use in the V illanueva River Sub-Watershed 



 
M AP 11: Soil vocations in the V illanueva River Sub-Watershed 



 
M AP 12: Over-exploitation of soils in the V illanueva River Sub-Watershed 



ANNEX 2: Types, Capacities and Costs of Rain and Surface Water Catchment Structures 



Roof and Cistern System. 1: Roof capture

3,00m altura TYPE Área m2 mm / año % captac Vol litros
E 50 1000 60% 30,000.00
F 50 1500 60% 45,000.00

base  5 m G 50 2000 60% 60,000.00
Circ 25 1000 60% 15,000.00

5 5 D 25 1500 60% 22,500.00
E 25 2000 60% 30,000.00

A bateria de cisternas A 20 1000 60% 12,000.00
Enterradas B 20 1500 60% 18,000.00

50 m3

5m

5m 5m

Unit Quant. Pu (C$) Monto C$ $
Canal liso de 6m ud 2 642.35 1,284.70 59.20
uniones para canal liso ud 8 28.9 231.20 10.65
Tapas terminales ud 4 17.5 70.00 3.23
Boquilla para 3 " ud 2 73.8 147.60 6.80
Bajante 3"  m 3 100 300.00 13.82
Codos 45 X3" ud 2 67 134.00 6.18
Ye de 45X3" ud 1 100 100.00 4.61
Tubo PVC24 X3" ml 12 150.25 1,803.00 83.09

4,070.50 187.58

Unit Quant. Pu (C$) Monto $
lts 7.0686
lts 14.1372
lts 35.343
m2 0.07

uñete de plastico ud 1
rifo descarga 2" ud 1

Tapa ud 1
150.00 6.91

Juntas por hiladas Bloques por hilada

33 16.5
43 21.5
53 26.5
43 21.5
53 26.5
63 31.5
63 31.5

Chlorination mechanism

Roof area

Roof capture

piedrin de 1/2"

esponja de 2 "

Materials

Vertical filter for drinking water

piedrin de 1/4"
arena 



lts/month
250  lts/fam/día 800 lts/day/mz 19,500.00

Drinking water Drip irr. Mixed use  
Radio alto  ancho largo Vol litros Obs Meses Meses Meses

Circ 1.5 2 14,137.20 Cilindrico 1.88 1.18 0.72
A 1.5 2 4 12,000.00 Rectangular 1.60 1.00 0.62
B 1.5 3 4 18,000.00 Rectangular 2.40 1.50 0.92
C 1.5 4 4 24,000.00 Rectangular 3.20 2.00 1.23
D 2.5 2 4 20,000.00 Rectangular 2.67 1.67 1.03
E 2.5 3 4 30,000.00 Rectangular 4.00 2.50 1.54
F 2.5 4 4 40,000.00 Rectangular 5.33 3.33 2.05
G 2.5 4 5 50,000.00 Rectangular 6.67 4.17 2.56

Drip irrigation of 1/2 manzana per family

5.75 $
TYPE alto  ancho largo Vol 50 cm Exc 5,75$

A 1.5 2 4 3.84 Tierra 22.08
B 1.5 3 4 5.44 Cistern 31.28
C 1.5 4 4 7.04 40.48
D 2.5 2 4 7.68 44.16
E 2.5 3 4 10.88 62.56
F 2.5 4 4 14.08 80.96
G 2.5 4 5 17.6 Corte Longitudinal Cross section

Wall area 7.5 Juntas de 1 cm
TYPE Perimetro alto area Bloques de20 Area piso Vol de mortero m3 Cem Saco Arena 90% Cem 10% Kg Bloques 0,5$

A 6.6 1.5 9.9 123.75 8.0 0.1056 3/40 0.09504 0.01056 3.19414382 68.06
B 8.6 1.5 12.9 161.25 12.0 0.1376 3/52 0.12384 0.01376 2.45131968 88.69
C 10.6 1.5 15.9 198.75 16.0 0.1696 3/64 0.15264 0.01696 1.98880653 109.31
D 8.6 2.5 21.5 268.75 8.0 0.1376 3/52 0.12384 0.01376 2.45131968 147.81
E 10.6 2.5 26.5 331.25 12.0 0.1696 3/64 0.15264 0.01696 1.98880653 182.19
F 12.6 2.5 31.5 393.75 16.0 0.2016 2/51 0.18144 0.02016 1.67312295 216.56
G 12.6 2.5 31.5 393.75 20.0 0.2016 2/51 0.18144 0.02016 1.67312295 216.56 No lleva tapa

TYPE Area piso Espesor    Vol m3  Sacos cem Arena m3 Piedra m3   cem 8$   arena  6 $   piedra  8$  Piso  mater $/m3 Costo total $ TIPO Costo por $/m3 

A 8.0 0.30 2.40 17 1.20 1.680 326.40 17.28 32.26 471.12 156.64 561.26 A 46.77
B 12.0 0.30 3.60 25 1.80 2.520 720.00 38.88 72.58 706.68 230.96 826.65 B 45.92
C 16.0 0.30 4.80 34 2.40 3.360 1305.60 69.12 129.02 942.24 313.28 1,092.03 C 45.50
D 8.0 0.30 2.40 17 1.20 1.680 326.40 17.28 32.26 471.12 156.64 663.09 D 33.15
E 12.0 0.30 3.60 25 1.80 2.520 720.00 38.88 72.58 706.68 230.96 951.43 E 31.71
F 16.0 0.30 4.80 34 2.40 3.360 1305.60 69.12 129.02 942.24 313.28 1,239.76 F 30.99
G 20.0 0.30 6.00 42 3.00 4.200 2016.00 108.00 201.60 1177.8 387.60 1,394.36 G 27.89

No lleva tapa Prom 37.42
$

  M3 mortero juntas horizontales

  CISTERN 0.0132 0.099 0.0066 0.1056
0.0172 0.129 0.0086 0.1376
0.0212 0.159 0.0106 0.1696
0.0172 0.129 0.0086 0.1376

0,20  Block thickness 0.0212 0.159 0.0106 0.1696
0.0252 0.189 0.0126 0.2016

Plan 0.0252 0.189 0.0126 0.2016
 

Cistern characteristics

Rendimientos de Uso

210 concrete floor

Excavation

Roof and Cistern System. 2: Cistern



Cap litros PU Cordobas PU dolares

1,100.00 3,754.10 173.00
1,850.00 6,162.80 284.00
2,500.00 7,877.10 363.00
5,000.00 17,902.50 825.00
10,000.00 35,479.50 1,635.00

Drinking water filters Pu C$ PU$
PU Cordobas PU dolares Sack 184.45 8.5

325.50 15.00 m3 347.20 16
455.70 21.00 m3 672.70 31
303.80 14.00
151.90 7.00 toll 526.61 15.6
325.50 15.00 roll

roll

roll 6760.00 311.52
Mini PCV plastic channels for roofs  m3

m3
Pieza Ud PU Cordobas PU dolares

Canal de 3m Ud 339.75 15.66 PVC C26 tubing for drinking water
Canal de 4  m Ud 438.55 20.21 PU Cordobas PU dolares

Canal de 6 m Ud 642.35 29.60 Tubes 4"  965.20 44.48
Uniones Ud 28.90 1.33 3" 586.00 27.00
Boquillas  4" Ud 79.90 3.68 2" 260.00 11.98
Boquillas  3" Ud 78.75 3.63 1 1/2" 0.00
Codos90∙x4" Ud 39.15 1.80 1" 0.00
Codos90∙x3" Ud 30.10 1.39 1/2" 40.45 1.86
Codos 45X4" Ud 42.10 1.94 Elbows 4"" 148.75 6.85
Codos 45X3" Ud 28.75 1.32 3" 116.55 5.37
Tapas extremos Ud 17.50 0.81 2" 17.25 0.79
Esquineros Ud 40.00 1.84 1 1/2" 0.00
Bajantes 4"X3m Ud 256.50 11.82 1" 0.00
Bajantes 3"X3m Ud 150.25 6.92 1/2" 2.70 0.12
Pernos y pega sg 350.00 16.13

Sacks of cement
Sand

Tapa  

Machine excavation 

Multicontrol

Preparacion y coloc suelo cemento 3,)

Gravel m3

Chicken wire 3/4"(rollo de 0,91mx100m)

Strorm fence
Malla 1"x1"

Roll of black plastic  (2,44x150 m)

Roof and Cistern System. 3: Costs

Plastic tanks for undergound cisterns

Filtro
Kit de accesorios
Accesorios flotante



EXCAVATED LINED PONDS Suelo  cemento $/m3 

60

Tipo A Tipo B A B

Length  m Width m Area m2 Depth m
Volume 
Excavation m3

Area for lining
with 10 cm 
earth cement 
(m3)

5% cem by 
weight 
(bags)

20.00 10.00 200.00 1.00 200.00 260 26 40.00 106.557 1,150.00 1,560.00 331.95 2,710.00 1,481.95 13.55 7.41
20.00 15.00 300.00 1.00 300.00 360 36 55.00 147.541 1,725.00 2,160.00 459.62 3,885.00 2,184.62 12.95 7.28
20.00 20.00 400.00 1.00 400.00 460 46 70.00 188.525 2,300.00 2,760.00 587.29 5,060.00 2,887.29 12.65 7.22
30.00 10.00 300.00 1.00 300.00 360 36 55.00 147.541 1,725.00 2,160.00 459.62 3,885.00 2,184.62 12.95 7.28
30.00 15.00 450.00 1.00 450.00 510 51 78.00 209.016 2,587.50 3,060.00 651.13 5,647.50 3,238.63 12.55 7.20
30.00 20.00 600.00 1.00 600.00 660 66 101.00 270.492 3,450.00 3,960.00 842.64 7,410.00 4,292.64 12.35 7.15
20.00 10.00 200.00 1.50 300.00 260 26 40.00 106.557 1,725.00 1,560.00 331.95 3,285.00 2,056.95 10.95 6.86
20.00 15.00 300.00 1.50 450.00 360 36 55.00 147.541 2,587.50 2,160.00 459.62 4,747.50 3,047.12 10.55 6.77
20.00 20.00 400.00 1.50 600.00 460 46 70.00 188.525 3,450.00 2,760.00 587.29 6,210.00 4,037.29 10.35 6.73
30.00 10.00 300.00 1.50 450.00 360 36 55.00 147.541 2,587.50 2,160.00 459.62 4,747.50 3,047.12 10.55 6.77
30.00 15.00 450.00 1.50 675.00 510 51 78.00 209.016 3,881.25 3,060.00 651.13 6,941.25 4,532.38 10.28 6.71
30.00 20.00 600.00 1.50 900.00 660 66 101.00 270.492 5,175.00 3,960.00 842.64 9,135.00 6,017.64 10.15 6.69

linear meters

2.077 Diminishing the depth of earht cement to 5 cm diminished the cost by 50%

$/linear meter equaling that of plastic liner

lts/month

250  lts/fam/día
2650 

lts/day/0,1 mz
347,250.00 0,1 mz

Drinking water Drip irr. mixed use   Drinking water Drip irr. mixed use  

Volumn 
Excavation m3

Effective liters of 
water (85%)**

Months 1 
family

Months 1 
family

Months 1 
family

Cost $/per 
family  DW/m3

Cost $/per 
family DI/m3

Cost $/per family  
mixed/m3

200.00 170,000.00 22.67 4.28 0.49 9 2 0 1.51 6.78
300.00 255,000.00 34.00 6.42 0.73 14 3 0 0.93 4.32
400.00 340,000.00 45.33 8.55 0.98 18 3 0 0.70 4.22
300.00 255,000.00 34.00 6.42 0.73 14 3 0 0.93 4.32
450.00 382,500.00 51.00 9.62 1.10 20 4 0 0.63 3.14
600.00 510,000.00 68.00 12.83 1.47 27 5 1 0.46 2.47 12.35
300.00 255,000.00 34.00 6.42 0.73 14 3 0 0.78 3.65
450.00 382,500.00 51.00 9.62 1.10 20 4 0 0.53 2.64
600.00 510,000.00 68.00 12.83 1.47 27 5 1 0.38 2.07 10.35
450.00 382,500.00 51.00 9.62 1.10 20 4 0 0.53 2.64
675.00 573,750.00 76.50 14.43 1.65 31 6 1 0.33 1.71 10.28
900.00 765,000.00 102.00 19.25 2.20 41 8 1 0.25 1.27 10.15

**15% evaporacion / filtración loss

Drip irrigation of 1/2 manzana per family

As a drinking water reservoir a sand filter should be built (see Nic 2000 standards) and the water chlorinated in the home

(Cost 
Excavation+A) 

$/m3

(Cost 
Excavation+B) 

$/m3

Cost lining with  5% 
earth cement mix

Cost with plastic
Cost of mach 

excav $

Families  during 2,5 months

Yields per Use

 m plastic rolls  
(2,44x150m)                                   
(365,76m2)

Excavation + 
Earth cement

Excavation+ 
Plástico



Separación de columnas 1,00m

1,50m

2,5m 2,50 m

10,00m

1 ,00m

85 cm
30 cm

6cm
Prof 5 cm Tablon de 5cm

Long 95 cm 85 cm
4 de 25 cm de ancho
encaje en columna 5cm

25 cm Recubrimiento mínimo en el encaje 2,5cm

Hay que agregar el mecanismo de toma y el largo de tuberias  hasta el  consumidor
Esto depende  del vólumen de agua represado, la capacidad /necesidad del uso(riego)
de la distancia más lejana de utilización , del sistema de riego a usar( goteo, microaspersores, aspesores etc)
a  definir en cada caso
Suponiendo similar a Mercedes 3433.50 ml de tuberia principal

76,070.41 Costo en $ 22.16 $/ml de tuberia totalmente construida

PORTABLE MICRO DAM. 1: Design

1 m

Estribo se 1/4Estribo de 
1/4", de 10x20  cm a 
20cm y varillas de 1/2"

Columna de concreto reforzado  
H  =1,30m empotrada en losa de 

fundación

Terreno natural



m3 0,3m
Tablones   0.05 0.25 0.85 0.010625 0.3 0,30m

0,60m
  10 4 0 0

40 piezas de 5cmX25 cm x 85cm de madera de corazón (dura)

Concretos
Ancho Alto Largo Vol m3

Losa  de fundación 1.50 0.40 15.00 9.00              reforzado
Columnas (11) 0.25 0.30 1.00 0.83              reforzado  
Contrafuertes (10) 0.60 0.25 1.00 1.50              simple
Muros de anclajes (2) 0.60 1.50 2.50 4.50              ciclópeo 40 cm

Losa de Fundación
Acero Por ud Diam Long log total Peso  1,50 m
Ppal de Columnas 4 1/2" 1.9 83.6 82.76
Estribos 1/4" (10x20cm 5 1/4" 0.7 38.5 8.47 estribos de 3/8" cada 30 y  varillas de 1/2 cada 30

1/2" 6 60 59.40
150.63

Losa fundación  
Estribos (1,35x0,28m) @30cm 3 3/8" 18.26 821.7 468.37 Nota: anclas el contrafuerte con la losa de fundación mediante 3 

Principales 14 1/2" 15.00 210.00 207.90 arranques dobles de altura variable  y horizontales hasta la columna

676.27  varilla de1/2"   

826.90

Excavaciones  Prof  largo ancho Vol m3
Muros anclaje 1.00 2.5 1.00 5.00
losa fundación 0.4 15 1.5 9.00

14.00

ud cant pu$ monto  $ C$
 SG 1.00 900.00 900.00 19,530.00
SG 1.00 1,000.00 1,000.00 21,700.00
SG 1.00 1,000.00 1,000.00 21,700.00
m3 14.00 5.75 80.50 1,746.85
m3 11.33 196.30 2,223.10 48,241.22
m3 4.50 134.90 607.05 13,172.99
kg 826.90 2.18 1,802.65 39,117.47
ud 40 20.00 800.00 17,360.00

8,413.30 182,568.52
841.33 18,256.85
9,254.63 200,825.38

Represa de vaso por área Represa de vaguada de vaso largo
Costo por m3 máx $23.14 C$ 502.06 Costo por m3 máx 277.64 6024.8
Costo por m3 min $12.34 C$ 267.77 Costo por m3 min 9.25 200.8

  

Descripción

Sub  total

Total
Imprevistos  10%

Movilizac ión
Tranporte de materiales
Desvio y control de aguas
Excavación terreno semiduro
Concreto reforzado de 210kgf/cm2
Concreto ciclópeo 210 y 50% piedra
Acero de refuerzo 
Tablones de madera 5X25X85 cm

PRESUPUESTO REPRESA DESMONTABLE

PORTABLE MICRO DAM. 2: Details and costs

Contrafuertes

contrafuerte de concreto

Detalle de columna con contrafuerteCOMPUTOS MÉTRICOS



PORTABLE MICRO DAM. 3: Volumes

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
14
13
12
11
10
9
8
7
6
5
4

400 3
300 2
200 y=1 1
100 0

cm

x Y X pend vol dist
0 1000 100

100.00 1 900 90
50.00 2 800 80 Y=a*x+b a=0 Y=b=1
33.33 3 700 70 b=0 a=1/x
25.00 4 600 60

20.00 5 200 20 1=x*i/100
16.67 6 120 12
14.29 7 100 10 X=100/i
12.50 8 90 9
11.11 9 80 8
10.00 10 60 6
9.09 11 60 7
8.33 12 60 8
7.69 13 60 9
7.14 14 60 10
6.67 15 60 11

Cauce
PEND 1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 11% 12% 13% 14% 15%

100 50 33 25 20 17 14 13 11 10 9 8.33 7.69 7.14 6.67

1,000 250 167 125 100 83 71 63 56 50 45 42 38 36 33   

Se considera un prisma triangular de base 10X1 X Largo , corregido por la pendiente de la vaguada

Embalse

0.014 0.021 0.028 0.035 0.043 0.050 0.057 0.064 0.071 0.078 0.085 0.092 0.099 0.106 0.113

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800

1.0000 0.5000 0.3333 0.2500 0.2000 0.1667 0.1429 0.1250 0.1111 0.1000 0.0909 0.0833 0.0769 0.0714 0.0667

1,000 750 667 625 600 583 571 563 556 550 545 542 538 536 533

750 563 500 469 450 438 429 422 417 413 409 406 404 402 400

*Se considera una  Superficie irregular con  presa 10X1 X area, corregida por la pendiente longuitudinal de la vaguada  

 

VOL m3

Largo del  vaso

Vol corregido por pendientes transversales 0,75

Area en Mz

Area vaso m2

Factor de pendiente

VOL* m3



SPRING AND STREAM CAPTURE. 1: Trapezoidal system

no mas de 1000 m de distancia de beneficiarios
i=  pendiente del talud

30cm
20cm

Altura  de carga h
50 cm Altura total=h+0,30

ancho menor "a" Largo L
Depende de la pendiente del talud

a mayor pendiente el largo es más aprovechable 

la estructura se separa del  talud

Ancho  mayor " A" variable Tubo PVC con codo   de 90º
Díametro de acuerdo con caudales

 
Capacidad de la toma 250  lts/fam/día 800 lts/día/mz 19,500.00

Caudal min Caudal requerido Vol en 24horas  Agua Potable Riego goteo uso mixto   familias 
A a h Vol m3 llenarse en  12h l/seg en 1 hora en litros Meses Meses Meses beneficiadas

2.00 0.8 0.7 0.98 0.023 0.272 23,520.00 3.14 1.96 1.21 1
2.00 0.8 0.7 1.18 0.027 0.327 28,224.00 3.76 2.35 1.45 1
2.00 1.20 0.7 1.34 0.031 0.373 32,256.00 4.30 2.69 1.65 2
2.00 1.50 0.7 1.47 0.034 0.408 35,280.00 4.70 2.94 1.81 2
2.00 0.8 1.00 1.68 0.039 0.467 40,320.00 5.38 3.36 2.07 2
2.00 0.8 1.00 1.68 0.039 0.467 40,320.00 5.38 3.36 2.07 2
2.00 1.20 1.00 1.92 0.044 0.533 46,080.00 6.14 3.84 2.36 2
2.00 1.50 1.00 2.10 0.049 0.583 50,400.00 6.72 4.20 2.58 3

solo una familia máx dos

El caudal del manantial debe ser suficiente para la demanda , diaria y para la hora pico  , en finalización del verano
el manantial debe aforarse  excavar hueco de 40x40x40cm , secar y medir tiempo  en que rebosa n los 64 lts

250  lts/fam/día 800 lts/día/mz 19,500.00 1,2 meses 2 meses
Cons Agua Potable Riego goteo uso mixto   Familias  solo con agua  

Seg l/seg litros diarios Meses Meses Meses  beneficiadas potable

10 6.40 619,520.00 82.60 51.63 31.77 26 41
20 3.20 309,760.00 41.30 25.81 15.89 13 21
30 2.13 206,506.67 27.53 17.21 10.59 9 14
40 1.60 154,880.00 20.65 12.91 7.94 7 10
50 1.28 123,904.00 16.52 10.33 6.35 5 8
60 1.07 103,253.33 13.77 8.60 5.30 4 7
70 0.91 88,502.86 11.80 7.38 4.54 4 6
80 0.80 77,440.00 10.33 6.45 3.97 3 5
90 0.71 68,835.56 9.18 5.74 3.53 3 5
100 0.64 61,952.00 8.26 5.16 3.18 3 4
110 0.58 56,320.00 7.51 4.69 2.89 2 4
120 0.53 51,626.67 6.88 4.30 2.65 2 3

b=Long s/pendiente talud

AFORO

UNA FAMILIA

UNA FAMILIA

Marco de madera con malla de gallinero de 
3/4"



B, Variable

tubería de limpieza con tapon roscado, de 4"

h=altura de carga
A  Variable H=altura de carga+0,30

El piso piede ser de bloques de concreto o concreto

250  lts/fam/día 800 lts/día/mz 19,500.00
Capacidad Caudal min Caudal requerido Vol en 24horas Cons Agua Potable Riego goteo uso mixto   familias 

A B h m3 litros llenarse en  12h l/seg en 1 hora en litros Meses Meses Meses beneficiadas

2.00 2.00 0.70 2.80 2,800 0.065 0.778 67,200.00 8.96 5.60 3.45 3
2.00 2.00 0.80 3.20 3,200 0.074 0.889 76,800.00 10.24 6.40 3.94 4
2.00 2.00 0.90 3.60 3,600 0.083 1.000 86,400.00 11.52 7.20 4.43 4
2.00 2.00 1.00 4.00 4,000 0.093 1.111 96,000.00 12.80 8.00 4.92 5
4.00 2.00 0.70 5.60 5,600 0.130 1.556 134,400.00 17.92 11.20 6.89 7
4.00 2.00 0.80 6.40 6,400 0.148 1.778 153,600.00 20.48 12.80 7.88 8
4.00 2.00 0.90 7.20 7,200 0.167 2.000 172,800.00 23.04 14.40 8.86 9
4.00 2.00 1.00 8.00 8,000 0.185 2.222 192,000.00 25.60 16.00 9.85 10
6.00 2.00 0.70 8.40 8,400 0.194 2.333 201,600.00 26.88 16.80 10.34 10
6.00 2.00 0.80 9.60 9,600 0.222 2.667 230,400.00 30.72 19.20 11.82 12
6.00 2.00 0.90 10.80 10,800 0.250 3.000 259,200.00 34.56 21.60 13.29 13
6.00 2.00 1.00 12.00 12,000 0.278 3.333 288,000.00 38.40 24.00 14.77 15

Diam pulg mm m3/m litros/m litros en 1000  m Ejemplo de Calculo del agua en la red
4 101.6 0.0081 8.1125 8,112 long s/diam

3 76.2 0.0046 4.5633 4,563 Diam pulg mm m litros
2 50.8 0.0020 2.0281 2,028 4 101.6 200 1622

2 1/2 63.5 0.0032 3.1689 3,169 3 76.2 150 684
2 50.8 0.0020 2.0281 2,028 2 50.8 300 608

1 1/2 38.1 0.0011 1.1408 1,141 2 1/2 63.5
1 25.4 0.0005 0.5070 507 2 50.8  
3/4 19.05 0.0003 0.2852 285 1 1/2 38.1 300 342
1/2 12.7 0.0001 0.1268 127 1 25.4 250 127

3/4 19.05
1/2 12.7 350 44

1550 3429

SPRING AND STREAM CAPTURE. 2: Box system for steep slopes.

UNA FAMILIA

Volumenes de agua en tuberías 

Marco de madera con malla de 
gallinero de 3/4"



ANNEX 3 

Preparatory Study and Final Design of Las Mercedes Irrigation System 



 

1 

! " # $ % & # ' ( ) * + " # & , & # ' - & . % / ) )

Project Name: Las Mercedes Irrigation Project  
Political Location:  Las Mercedes Region, El Sauce Municipality, 

Department of Leon  
Geographical Location: 86° 28’ to 86° 30’ Longitude West and 12° 50’ Latitude 

North  
Target Group: 65 Families from Central Mercedes and Cooperative 

Ismael Castillo 
Area that can be irrigated 
by Project:  

100 mzs (0,7 Ha)  

Incremental Flow 
Irrigation Area:  

116 mzs (0,7 Ha)  

Project Objective:  
 

Improve livelihoods for several families that live in the 
proximity of Mercedes River by improving conditions for 
agricultural production.  

Specific Objectives:  
 

! Sign agreements for water use among user groups 
located along Mercedes River. 

! Increase the number of farmers with irrigation and 
increase family revenues by improving water 
availability for agricultural production under irrigation 
by building irrigation infrastructure.  

! Improve agricultural production and productivity to 
increase produce availability for consumption and 
trade in the market.  

! Increase exploitation of the water available in 
Mercedes River to guarantee harvests during the 
rainy season and production during the dry season.  

Beneficiaries  65 families 
Goals: 
 

! Implement a sprinkler irrigation system in the Central 
Mercedes Area.  

! Improve the surface irrigation system in the 
Cooperative.  

! Guarantee water supply in the water trough for 
stockbreeders.  

Promoting Entity:  Millennium Challenge Account  
Entities Involved:  
 

Mercedes Irrigators’ Association (ARME for its acronym 
in Spanish), El Sauce Municipality  

Implementation Period:  ! Civil Works: 160 calendar days   
! Post-Construction Accompaniment Services: 10 

months  
Investment Cost: ! Civil Works:  256.962,43 USD 
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The Millennium Challenge Account Nicaragua Program is developing its actions in three 
components: road infrastructure improvement, property rights intensification and rural 
business development. The general objective of the latter component is to increase 
value added rural business in Leon and Chinandega to attain rural economic 
reactivation in the West by generating ample social and environmental benefits that 
contribute to poverty reduction and preservation of natural resources.  

In October 1998, before Hurricane Mitch, the Ministry of Agriculture and Forestry 
(MAGFOR for its acronym in Spanish), prepared the National Irrigation Program for 
small and medium-sized farmers aimed at developing small irrigation systems within a 
10 year period, including the necessary capture and storage works.  

The endeavor was to raise the technological level and capabilities of small and medium 
farmers in managing irrigation systems, reduce production risks by increasing crop 
productivity and profitability, increase jobs in rural areas and reduce migrations from the 
countryside to the city. However, Hurricane Mitch struck Nicaragua causing intense 
rainfall historically unprecedented, affecting the Pacific region, although much stronger 
in the north (Chinandega and León) and the North Central region (Estelí, Nueva 
Segovia, Jinotega and Matagalpa). 

As of this environmental disaster, the western area of the country has tried to restore 
agricultural production, for which the MCA-Nicaragua commissioned a study to develop 
an "Action Plan for Watershed Management and Land Development, and 
Comprehensive Use of Priority Sub-Basins in the Departments of Leon and 
Chinandega” in order to support small and medium farmers in their efforts to increase 
sustainable use of surface waters. 

The plan’s objective was to gather and process socioeconomic and biophysical 
information in the region’s seven watersheds, to identify critical areas and recommend 
investment projects, at the profile level, in three priority sub-basins that can be 
economically feasible, environmentally friendly and socially sustainable.  

The action plan for the priority sub-basins concluded in December 2007 and initially 
identified 16 potential sites for development of irrigation infrastructure in priority sub-
basins; once the preliminary feasibility studies were carried out, among these, the 
following turned out to be a priority:  

a) Chiquito River micro-basin catchment area located in Achuapa Municipality.  

b) Las Mercedes River micro-basin water inlet in El Sauce Municipality.  

c) Salale River micro-basin water inlet in El Sauce Municipality.  
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The three identified micro-basins belong to the Rio Grande sub-basin, which in turn 
tributes into the Great Basin of the Estero Real (estuarine), which is well-known for its 
vast economic importance and environmental vulnerability in the Western Region of the 
country. 

On this basis, and particularly considering the timing process to evaluate the feasibility 
and eventual performance of the proposed works, an Addendum is required to the 
current contract with the consulting firm that prepared the watershed plan so that they 
can complete specific studies for better use of their expanded knowledge of the region, 
the elaborated proposals and their expertise on the topic addressed.   

The Addendum to the GFA Contract was signed on March 4, 2008 for elaboration of the 
“Pre-investment Studies (economic, environmental and social feasibility) and the Final 
Design of the Two Water Inlets for Irrigation located in: 1) Las Mercedes River; 2) 
Salale River, and the Pre-Investment Study (economic, environmental and social 
feasibility) for a Reservoir Located on Chiquito River”. This report corresponds to the 
Final Design for Mercedes Irrigation Project.  
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Participatory Design Phase 

The Mercedes Irrigation Project Design was jointly executed with future beneficiaries, 
with the purpose of not only recognizing the situation and current issues in the use of 
irrigation water, but also to identify, recognize and incorporate local capacities in the 
design, which would set the basis for systems of a collective nature to be operated and 
maintained by the users themselves.  

The participatory design process applied different techniques and work methods 
grouped in the well-known Participatory Diagnosis, which can be organized into phases 
that harmonize with those applied by the Millennium Challenge Account for public 
consultation processes.  

PHASE 1: Coordination and work with institutions and representatives of the 
beneficiary regions to gather basic information for the projects.  

PHASE 2: Validation, consultation and joint work with beneficiary regions and future 
users of the irrigation systems in the conceptual design of the 
prospective irrigation system.  

PHASE 3: Project presentation to the Municipality or Open Consultation phase.  

Gender Approach in the Participatory Design  

Special emphasis was placed on gender issues during the execution process, which 
considered four aspects in the irrigation projects with a well-known connotation about 



 

4 

gender issues: 1) access to water, 2) participation in decision-making processes, 3) 
technology selection, and 4) crop selection and division of labor.  

1) Access to Water  

According to Nicaraguan regulations, the right to usufruct water is directly linked to land 
ownership; therefore, irrigation systems for formal water distribution follow the pattern 
pertaining to ownership of plots.  

The Consultant was particularly careful in identifying and registering women as partners 
of the irrigation systems, recognizing them as owners of their own plots (even within the 
family sphere); updated records for the final design evidence that 20% of direct project 
beneficiaries are women.  

2) Participation in Decision-Making Processes to Operate the Irrigation System  

There are two main spheres of participation in irrigation systems: on the Board of 
Directors of the Irrigators’ Association and in the Assembly of Members. The Consultant 
fostered women’s participation on the Boards of Directors to be established. Effectively, 
farmer women were already participating in each steering committee, which also relied 
on the participation of a woman engineer from El Sauce Town Hall. Female 
participation reached 50% on the Steering Committee and 40% on the Board of 
Directors of the Association.  

Moreover, women are encouraged to actively participate in meetings during the final 
design phase in order to incorporate specific requirements into the infrastructure design 
and to define future system operations. GFA Consulting always explicitly invited men 
and women to participate in the meetings held. Women’s attendance to the total of 
meetings held reached 37%. 

3) Water Uses and Technology Selection   

A specific activity was carried out with women to elaborate an inventory of the demands 
for water usage, aside from agriculture, in order to incorporate designs for specific 
facilities to provide water for other uses (water troughs, Laundromats). Results are 
evident in that the project includes water supply to Laundromats for women members of 
the Ismael Castillo Cooperative and from Los Almendros during shortage periods.  

On the other hand, artifact designs of proven convenience in their use were 
incorporated, also for use by women (12” diameter sprinklers).    

4) Crop Selection and Division of Labor  

Decisions on production are the exclusive responsibility of families that participate in 
each irrigation system. Systems designs guaranteed water distribution to allow 
cultivation of even the most demanding crops in terms of water consumption, which 
avoids restrictions on selection. As a result, there are no obstacles for crops specifically 
preferred by women.   
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Final design of irrigation projects is not directly related to other agricultural production 
issues per se, precisely because the water distribution scheme grants absolute freedom 
in crop selection to participating families. Therefore, gender related aspects in relation 
to division of labor in specific crops and/or dominant produce /income among men and 
women are not within the area of competence of the Consultant in the final design 
phase, but are rather linked to future business plans to be elaborated at the individual 
farm level.  

Design Process Phases  

The initial work phase involved contacts with El Sauce Municipality to explain the 
objectives and work methods to be executed, as well as to plan revenues for 
beneficiary regions. 

With support from technical experts designated by the municipalities, leaders in 
beneficiary regions were contacted, with whom field tours were made to identify and 
record on aerial photographs, parcels located within the project’s area of influence as 
well as the names of the owners.  

During execution of the field work, special emphasis was given to identification of 
conflicts arising from the use of water along the course of water resources, for which 
regions were visited, including the administrative centers and the end of the basin. 

During this phase, technical fieldwork involved hydrology studies to determine available 
water offer throughout different months, the areas and crop periods, initial topographic 
works and the volume of flow capacities. Execution in the production area performed 
crop surveys that determine crop schedules as well as updated production costs for 
current crops.  

The outcome for this phase was a diagnosis that characterizes the project area, 
identifying issues and potential water use in the micro-basin, as well as the necessary 
basic information to design the works. As a result of the diagnosis, different alternatives 
were identified and proposed to solve issues in water use revealed during the study.  

Within the project framework, the most important outcome during this phase was the 
elaboration of the Pre-Feasibility Study for the Las Mercedes Irrigation Project.  

The second work phase, with the projects’ beneficiary population, began with the 
presentation of the diagnosis in area and general meetings to validate the information 
and submit the project alternatives to the consideration of the beneficiaries.   

During this phase, three different meetings were held to present and analyze different 
design alternatives as well as for operation and water distribution in the prospective 
system. Registration of people’s attendance by sex also began in order to monitor 
beneficiary participation.    

The most important outcomes during this phase include: creation of the Project 
Committee, survey of updated and corrected lists of future beneficiaries, specific 
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meetings with groups of women to determine the degrees of participation in productive 
tasks and specific water use requirements.  

The most important outcomes during this phase were: creation of Las Mercedes 
Irrigators’ Association, approval of the basic rules to operate the prospective irrigation 
systems and elaboration of the final design.  

The final phase, according to the MCA scheme, corresponded to the public project 
consultation. In the case of projects, as part of the final work phase, the following 
activities were carried out:  

! Submission of the request to incorporate the “Registry of Residents' Associations and 
Sector Organizations" of El Sauce Municipality.  

! Submission of the Final Las Mercedes Project Design to the authorities of El Sauce 
Municipality in order to obtain authorization for construction and the environmental 
permit.  

Both actions are deemed as open consultation activities before the municipality and the 
outcomes were registration of the Association and approval of the requested 
authorizations.  
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The methodology used by the GFA Consultant contemplates a participatory process 
with vast interaction among beneficiaries and technical experts to formulate the project. 

During the feasibility study, together with the beneficiaries and technical team from El 
Sauce Municipality, the main limitations for better exploitation of water resources in the 
area were recognized, such as water exploitation along Mercedes River, both for crop 
irrigation and for other uses. Finally, the expectations of the users in relation to the 
project were established.  

These assessments led to a study of alternatives to first create a hydraulic scheme that 
responds to requirements, and secondly, to assess the type of infrastructure in 
accordance with the proposed scheme. Chapter 6 of the feasibility study contains the 
detailed analysis of the possible alternatives found during the feasibility study carried 
out between the months of March to June 2008.  

Following is a summary of said analysis, being the characteristics of the area:  

! Four groups of users that compete for Las Mercedes River flow; this competition for 
the resource basically occurs during the peak low water levels in the river.  

! The first group in the Borbollón Sector extracts a low flow and expectations of 
increased area are very limited due to the topography of the terrain; for this reason, 
the agreements concentrated on exploitation with the three remaining groups. The 
second group, located in the middle area of the river, relies on experience with 
sprinkler irrigation and presents plots with high to moderate slopes. The third group is 
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integrated by farmer members of the former Cooperative Ismael Castillo; in this 
sector, plots of land are flat and uniform while also relying on experience with surface 
irrigation. Finally, a fourth group that although they are not farmers, they demand 
water for their livestock.  

! In addition to use for irrigation and livestock consumption, requests have been 
identified by ladies that on the one hand, request connection of the existing 
cooperative’s Laundromats to the pressure systems of Central Mercedes (second 
group), and on the other hand, construction of new Laundromats in the lower area of 
the river for the wives of stockbreeders.  

The following was established as the hydraulic exploitation scheme:  

! During the low period, Mercedes River relies on two main tributaries, which are in turn 
fed by springs in the Borbollón area. Considering that both tributaries rely on similar 
volumes of flow, the proposal is that the second group (Central Mercedes) exploits the 
water of the right affluent (Antonio Springs) and the cooperative group exploits the 
waters of the left affluent (Pablo Springs).  

! The Central Mercedes group will irrigate with sprinklers, recognizing old and new 
users. During the drier period in the river, only old users will be able to irrigate; during 
the remaining months, all of the partners will be able to irrigate with sprinklers.  

! Irrigators from the cooperative will be able to irrigate with surface irrigation using a 
shift system, having to reduce the irrigated area during the months with lower volumes 
of flow in the river.  

! Stockbreeders located in the low part will receive a water shift for storage in a pond 
during the minimum volumes of river flow. 

! Due to low volumes required for doing the laundry, a connection to the cooperative’s 
Laundromats and the Central Mercedes system is proposed. For Laundromats on the 
lower part, the proposal is to reserve part of the flow stored in the pond for this 
purpose.  

The feasibility analysis of the infrastructure sets forth:  

! Build an inlet on the right affluent for the Central Mercedes system. 

! Build a network of PVC pressure pipes to then deliver water to plots from hydrants. 

! The irrigation perimeter of the pressurized network includes different parcels located 
on both banks of Mercedes River. 

! The cooperative relied on a river inlet, which Hurricane Mitch damaged in 1998; it is 
hereby proposed to rehabilitate and improve it.  

! Because the first channel sections suffer the greatest loss of water, we propose to line 
the main canals and to build distributors and motor vehicle ducts.  

! To guarantee high levels of water availability for stockbreeders, who will gradually 
take their herds to the water hole, we propose building a pond and concrete troughs.  
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! Finally, for the laundry in the lower part of the river, we propose building a Cyclops 
concrete floor and installation of commercial Laundromat that will be connected to the 
pond. 

The hydraulic scheme, such as the required infrastructure was discussed with the 
Millennium Challenge Account technical experts and with the project’s steering 
committee. Once the basis for the design was agreed, during the final design period, 
topographic works were completed and calculations of the hydraulic system were 
performed, as well as the design for a proposal for joint operation of the works.  

Parallel to the design process, both the ability to access through private properties 
where works are located or that will serve for construction of access routes for 
provisioning materials were evaluated. 

After determining the volumes and quantities of works required, costs were elaborated 
and budgets were formulated; also construction plans, technical specifications and 
construction schedules. Budgets for works were divided between contributions from the 
financial institution that will be used to pay the contractor, and the contribution from 
beneficiaries will be used for labor, in the excavation and forming of channels, trenching 
works for the pipes and steam rolled filling for ditches and canals (exterior). 

Each stage of the technical design was discussed with the farmers, to assess the 
complexity of operations, project size, types of materials and construction time. 
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Las Mercedes Irrigation Project is located in Las Mercedes Region, which belongs to El 
Sauce Municipality in the Department of Leon. It is geographically located on the 
coordinates 86° 28’ to 86° 30’ Longitude West and 12° 50’ Latitude North. The irrigation 
area has an altitude between 205 and 360 meters above sea level (refer to Figure 1). 



 

9 

 

Figure 1: Project Location  

The project’s area of influence is located to the southeast of El Sauce’s population and 
it is accessed on an 11 kilometer dirt road in regular condition, which involves an 
approximately 20 minute ride. 

The Mercedes Irrigation Project benefits part of the population living in Central 
Mercedes hamlets and the Ismael Castillo Cooperative, encompassing a cultivable area 
of approximately 100 mzs.  

Current Agricultural Production  

As in the rest of the Nicaraguan territory, two crop seasons are clearly distinguished in 
Mercedes: during the rainy season, the “first” or winter sowing season, which takes 
place between the months of May and July before incidence of the “Indian Summer”, 
and the “last” sowing season, which takes place between the months of September and 
November, once the Indian Summer has passed.  

The Indian summer is an atmospheric phenomenon characterized by a dry period of 
about 20 to 30 days without rainfall in the midst of the rainy season. Normally, it occurs 
between the months of July and August, constituting the main limitation or source of 
risks for the “first” crop period.  

First Crop Period 

The “first” crop period involves higher levels of risk for farmers due to its dependence 
on the winter rains. Its success or failure is very dependent on delays or regularity of 
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initial rains during the month of May. Any delay of the rain will consequently imply that 
crops will be affected by the “Indian Summer” at the end of their development periods.  

An additional risk for the “first” crop period is the possible occurrence of Saint John’s 
warm spell at the end of the month of June, where the lack of rains may damage crop 
growth. In low lands with bad surface drainage, the risk of flooding due to excess water 
in light of high intensity rainfall events must be added.  

Due to the above described climate factors, farmers from Las Mercedes prefer to 
cultivate reduced areas and almost exclusively with maize growing, sometimes in 
association with sorghum or corn. 

The characteristics of the crop period also define whether or not agricultural production 
will be aimed almost specifically for internal farm consumption as food reserves and 
eventual seeds.  

Last Crop Period   

In terms of crop area, the last crop period is the most important crop period due to the 
fact that climate risks reduce to a minimum, so harvests are safe and can be intended 
both for internal consumption and trade or exchange of products.  

In Central Mercedes, during this period – in addition to maize cultivation – there are 
significant bean cultivation areas, the product of which is mostly intended for trade in 
the market. In the Cooperative sector, there are crop areas with maize and bean, in 
addition to areas used for pineapple and sugarcane cultivation.  

Summer Crop Period, Under Irrigation  

The crop period under irrigation encompasses the months of November to the 
beginning of the month of May, which is characterized by an almost total absence of 
rain in the sector; therefore, agricultural production is only possible under irrigation.  

Production under irrigation in the Central Mercedes sector preserves maize and bean 
as important crops complemented with small areas for other crops such as a certain 
type of squash and sweet pepper that do not even reach a manzana. In the 
Cooperative sector, in addition to the traditional crops of maize and bean, pineapple 
and sugarcane, there are squash and sesame produce.  

Due to conflicts in the use of water – depending on its availability in the entire sector – 
there are reduced crop areas, especially in the Cooperative sector where it was 
confirmed that during the current period, from February to April, only 12,5 manzanas 
were cultivated.  

Crop Cards   

With the information gathered in the field, crop cards were created for the situation 
without a project, taking into account the prospective irrigation area, the results of which 
appear in a differentiated manner for Central Mercedes and the Cooperative. The crop 
cards evidence crop periods and crop areas by crops in a specific area, and may be 
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presented by consigning physical areas expressed in a surface unit or as a percentage 
of the area in relation to a reference.  

The reference is the total area that could be irrigated in the future (prospective irrigation 
perimeter), although they also show as an example, the fractions obtained if the area 
currently under irrigation is taken as a reference (current irrigation perimeter).   

The information extracted from the card is the monthly cultivated area and annual 
cultivated area, which according to production intensity or number of harvests in a plot 
may be higher to the physical area of reference, defined by the irrigation perimeter.  

Crop Cards for Central Mercedes  

Table 1 shows the crop cards for the current situation – without a project – for the 
Central Mercedes sector.  

Table 1: Crop Cards for Central Mercedes (Areas in Mzs) 

CROP Jan Feb Mar 
Apri

l 
May June July Aug Sep Oct Nov Dec TA f TA 

Bean R1 8,0                   8,0 8,0 8,0 0,16 
Bean R2   4,0 4,0 4,0                 4,0 0,08 
Bean Last                 18,0 18,0 18,0   18,0 0,36 

Maize R1                   6,0 6,0 6,0 6,0 0,12 
Maize R2 7,0 7,0 7,0                   7,0 0,14 
Corn                   2,0 2,0 2,0 2,0 0,04 

Maize First          20,0 20,0 20,0           20,0 0,40 
Maize Last                 12,0 12,0 12,0   12,0 0,24 
TOTAL: 15,0 11,0 11,0 4,0 20,0 20,0 20,0 0,0 30,0 38,0 46,0 16,0 77,0 1,54 

Notes: Current Irrigation Perimeter:           18,5 Mzs (12,6 Ha). 

 
Prospective Perimeter (Total Area): 50 Mzs (41,3 Ha). 
R1 and R2:            Areas under irrigation (R2 corresponds to critical season) 

 TOTAL:             Total cultivated area per month  
 TA:             Total area per crop  
 f TA:             Fraction of the cultivated area in the prospective perimeter  

Source:  Pre-Investment Study  

Considering crops cultivated throughout the year, an intensive use of 1,54 is evident, 
which implies a total cultivated area of 77 manzanas in a physical area of 50 manzanas. 
The monthly analysis of the crop areas confirm intensive use of the plots during the 
“last” crop period, with almost the entire area cultivated during the months of September 
and October.  

Table 2 shows the current crop card for the Cooperative’s irrigation system; it shows 
that – like in Central Mercedes – the period with more cultivated area corresponds to 
the “last” period, with 33 manzanas. One special characteristic of the Cooperative’s 
system is the area cultivated with pineapple and sugarcane, which occupy the plots 
throughout the entire year. If annual land use is considered, we find an intensity of 1,19.    
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Table 2: Crop Card for the Cooperative, Areas in Mzs 
CROP Jan Feb Mar April May June July Aug Sep Oct Nov Dec TA f TA 

Bean “Last”                 11,0 11,0 11,0   11,0 0,22 
Bean R2 2,0 2,0                   2,0 2,0 0,04 
Maize First         15,0 15,0 15,0           15,0 0,30 
Maize “Last”               15,0 15,0 15,0     15,0 0,30 
Maize R1 2,0                   2,0 2,0 2,0 0,04 
Maize R2   2,0 2,0 2,0                 2,0 0,04 
Sesame 2,0                  2,0 2,0 2,0 0,04 
Pineapple 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 0,10 
Sugarcane 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 0,04 
Squash   3,5 3,5 3,5                 3,5 0,07 
TOTAL: 13,0 14,5 12,5 12,5 22,0 22,0 22,0 22,0 33,0 33,0 22,0 13,0 59,5 1,19 
Notes: Current Irrigation Perimeter:               35 Ms (24,5 Ha). 
 Prospective Perimeter (Total Area): 50 Mzs (35 Ha). 
 R1 and R2:   Areas under irrigation (R2 corresponds to the critical season) 
 TOTAL:                   Total cultivated area per month  
 TA:                   Total area per crop  
 f TA:                   Fraction of the cultivated area in the prospective perimeter  

Source:  Pre-Investment Study  

Agricultural Production with the Project  

With the purpose of assessing the productive potential under irrigation, two prospective 
productive scenarios have been elaborated: one applied to the Central Mercedes sector 
in which traditional crops (maize and bean) are still predominant in terms of areas and 
crop periods; and a second scenario, applied to the Cooperative, which gathers the 
variety of crops currently cultivated plus the introduction of some crops that are more 
profitable than the traditional ones.  

Traditional Scenario in Central Mercedes  

The first productive scenario keeps the current productive structure, slightly boosting 
more profitable crops: bean, maize, corn and small areas with sweet pepper and/or 
tomato. Table 3 shows the crop card corresponding to the improved traditional 
scenario.  

Table 3: Crop Card for the Central Mercedes Scenario, Area in Mzs 
CROP Jan Feb Mar April May June July Aug Sep Oct Nov Dec TA f TA 

Bean First          10,0 10,0 10,0           10,0 0,200 
Bean R1 12,0                   12,0 12,0 12,0 0,240 
Bean R2   4,0 4,0 4,0                 4,0 0,080 
Bean “Last”               18,0 18,0 18,0     18,0 0,360 
Tomato                 2,0 2,0 2,0 2,0 2,0 0,040 
Sweet Pepper 2,0 2,0 2,0                 2,0 2,0 0,040 
Maize R1                   12,0 12,0 12,0 12,0 0,240 
Maize R2 7,0 7,0 7,0                   7,0 0,140 
Maize Corn                   6,0 6,0 6,0 6,0 0,120 
Maize First          20,0 20,0 20,0           20,0 0,400 
Maize “Last”               12,0 12,0 12,0     12,0 0,240 
TOTAL: 21,0 13,0 13,0 4,0 30,0 30,0 30,0 30,0 32,0 50,0 32,0 34,0 105,0 2,100 
Notes: Prospective Perimeter:     50 Mzs 
 R1:  Areas under irrigation during initial low water flow season  
 R2:  Areas under irrigation during critical periods  
 TOTAL:  Total cultivated area per month  
 AT:  Área total por cultivo. 
 f AT:  Porcentaje de área cultivada por perímetro futuro, en fracción. 

Source: Pre-Investment Study  
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The card for the improved traditional scenario shows that during the “first” and “last” 
crop periods, maize and bean maintain their importance with 32 and 28 manzanas 
respectively, for a total 60 manzanas.  

The irrigation period shows a significant increase, especially during the first period 
between October and February, with 32 manzanas and decreases to 13 manzanas 
during the critical months from February to April.  

Considering all crops, land use is very intensive due to the fact that 105 manzanas of 
crops over a 50 manzana perimeter represent a factor of 2,10, which evidences a 
capacity for two annual harvests with irrigation.  

Diversified Scenario in the Cooperative  

The second productive scenario, proposed for the Cooperative’s sector, takes into 
consideration diversification of the current production by introducing some profitable 
crops intended for the market and also includes irrigation of traditional “first” and “last” 
maize and bean cultivation in the new area.  

The second scenario shows productive use of water and land resources by cultivating 
pineapple and squash, but also considers introduction of other crops such as tomatoes 
and sweet pepper. The crop card for this proposed second scenario appears on Table 
4. 

Information on Table 4 shows increased areas in traditional crops as a result of the 
expanded irrigation area by 15 manzanas, which could not be irrigated during the 
critical period. Traditional crops cover an area of 75 manzanas.  

Table 4: Crop Card for the Diversified Scenario, Area in Mzs  
CROP Jan Feb Mar April May June July Aug Sep Oct Nov Dec TA f TA 

Bean 
“Last”                 20,0 20,0 20,0   20,0 0,40 
Bean R1 4,0 4,0                   4,0 4,0 0,08 
Maize 
“First”         25,0 25,0 25,0           25,0 0,50 
Maize 
“Last”               20,0 20,0 20,0     20,0 0,40 
Maize R1 4,0 4,0                 4,0 4,0 4,0 0,08 
Maize R2   2,0 2,0 2,0                 2,0 0,04 
Tomato R1 4,0                   4,0 4,0 4,0 0,08 
S. Pepper 
R1 2,0                 2,0 2,0 2,0 2,0 0,04 
Sesame 4,0                   4,0 4,0 4,0 0,08 
Pineapple 6,0 6,0 6,0 6,0 6,0 6,0 6,0 6,0 6,0 6,0 6,0 6,0 6,0 0,12 
Sugarcane 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 0,04 
Squash R2 5,0 5,0 5,0                   5,0 0,10 
TOTAL: 31,0 23,0 15,0 10,0 33,0 33,0 33,0 28,0 48,0 50,0 42,0 26,0 98,0 1,96 
Notes: Prospective Perimeter:     50 Mzs 
 R1:  Areas under irrigation during initial low water flow season  
 R2:  Areas under irrigation during critical periods  
 TOTAL:  Total cultivated area per month  
 AT:  Área total por cultivo. 
 f AT:  Porcentaje de área cultivada por perímetro futuro, en fracción. 

Source: Pre-Investment Study  
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During the irrigation period, a significant increase is evident during the first period of 
drought, from 13 to 26 manzanas, but the area under irrigation does not increase during 
the critical period, when it is anticipated that water will be shared with the 
stockbreeders.  

In annual terms, in this scenario, the proposal is to cultivate 98 manzanas throughout 
the year with the introduction of more profitable crops. 

In summary, it is obvious that occupation of the plot is important throughout traditional 
crop cultivation, between 33 and 48 manzanas, very important, 26 manzanas during the 
first irrigation period, and dropping to 10 manzanas during the critical month of April.  

Changes in Agricultural Production  

Implementation of the irrigation project will not only allow expansion of the physical area 
for crops under irrigation, from the current 53 manzanas to 100 manzanas with the 
project, but will also have other effects, among which the following can be expected: 
increased cultivation area during different crop periods and increased crop yields by 
reliance on water, guaranteed throughout the entire year.  

Increased Cultivated Area  

Table 5 shows a summary of the changes in terms of cultivated areas, during different 
crop periods, anticipated in the two proposed alternative scenarios. In terms of total 
cultivated areas, it can be observed that the new scenarios propose an increase in the 
annual cultivated area from the current 203 manzanas that correspond to the increased 
cultivation intensity of 1,37 to an average of 2,03.  

Table 5: Anticipated Changes in the Cultivated Areas, in Mzs  

  
MERCEDES 

WITH 
MERCEDES 
WITHOUT 

COOPERATIVE 
WITHOUT 

COOPERATIVE 
WITH 

CULTIVATION CROP Area % Area % Area  % Area % 

First Bean 0,00 0,00 10,00 0,20 0,00 0,00 0,00 0,00 
  Maize 20,00 0,40 20,00 0,40 15,00 0,43 25,00 0,50 
  Annually 0,00 0,00 0,00 0,00 7,00 0,20 8,00 0,16 
  Others 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 
  20,00 0,40 30,00 0,60 22,00 0,63 33,00 0,66 
          Last Bean 18,00 0,36 18,00 0,36 11,00 0,31 20,00 0,40 
  Maize 12,00 0,24 12,00 0,24 15,00 0,43 20,00 0,40 
  Annually 0,00 0,00 0,00 0,00 7,00 0,20 8,00 0,16 
  Others 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 
  30,00 0,60 30,00 0,60 33,00 0,94 48,00 0,96 
          
Irrigation Bean 8,00 0,16 12,00 0,24 2,00 0,06 4,00 0,08 
  Maize 8,00 0,16 18,00 0,36 2,00 0,06 4,00 0,08 
  Annually 0,00 0,00 0,00 0,00 7,00 0,20 8,00 0,16 
  Others 0,00 0,00 2,00 0,04 2,00 0,06 10,00 0,20 
  16,00 0,32 32,00 0,64 13,00 0,37 26,00 0,52 
          Restricted 
Irrigation Bean 4,00 0,08 4,00 0,08 0,00 0,00 0,00 0,00 
  Maize 7,00 0,14 7,00 0,14 2,00 0,06 2,00 0,04 
  Annual 0,00 0,00 0,00 0,00 7,00 0,20 8,00 0,16 
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MERCEDES 

WITH 
MERCEDES 
WITHOUT 

COOPERATIVE 
WITHOUT 

COOPERATIVE 
WITH 

CULTIVATION CROP Area % Area % Area  % Area % 
  Others 0,00 0,00 2,00 0,04 3,50 0,10 5,00 0,10 
 
  11,00 0,22 13,00 0,26 12,50 0,36 15,00 0,30 
          Perimeter of prospective 
irrigation, Mzs    50,00   50,00   35,00   50,00 
Crop Intensity   1,54   2,10   1,70   1,96 
          Year round  Bean 30,00 0,60 44,00 0,88 13,00 0,37 24,00 0,48 
  Maize 47,00 0,94 57,00 1,14 34,00 0,97 51,00 1,02 
  Annual 0,00 0,00 0,00 0,00 7,00 0,20 8,00 0,16 
  Others 0,00 0,00 4,00 0,08 5,50 0,16 15,00 0,30 
  77,00 1,54 105,00 2,10 59,50 1,70 98,00 1,96 

Source: Pre-Feasibility Study  

In terms of crop area by crop period, the importance of the last crop period remains and 
the crop areas increase significantly during the first and during the unrestricted irrigation 
period, between the months of November to February. The increased area during the 
critical months is almost non-existent in both scenarios.  

With regard to crops in all of the scenarios, it is estimated that traditional crops of maize 
and beans will uphold their importance, in the understanding that farmers will continue 
with these crops because they respond to their established production systems based 
on their productive requirements and strategies. Nonetheless, the first scenario 
contemplates a strengthening of these crops with increased cultivated areas, while the 
diversified scenario contemplates introduction of profitable crops.  

Increased Yields  

In the situation with the project, the differences in crop yields under irrigation and the 
situation without a project and without irrigation described in the first chapter have been 
applied, which were set in the order of 20% and 34% in relation to the average yields 
for first and last crop periods for traditional crops.  

As indicated in the first chapter, yields adopted for the current crops without irrigation, 
represent the average situation generated by the losses during the first crop period and 
the good yields obtained in the second period. Yields under irrigation have been 
adjusted to the best yields obtained to the last crop periods.  

In the new crops, the crops registered in the publication Agricultural Trade Guide for 
Small Farmers have been adopted, published by Save the Children with USAID funds 
for Nicaragua. Table 6 shows the yields implicit in the elaboration by this study.  

Table 6: Crop Yields by Manzana  

Nº CROP 
YIELDS WTIHOUT 

IRRIGATION 
YIELDS WITH IRRIGATION INCREASE 

1 Maize 30 tons 40 tons 33% 
2 Bean 15 tons 18 tons 20% 
3 Maize Corn  30.000 units 0% 
4 Pineapple  1.200 dozen 0% 
5 Squash  1.500 dozen 0% 
6 Sweet Pepper  2.012 packs 0% 
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Nº CROP 
YIELDS WTIHOUT 

IRRIGATION 
YIELDS WITH IRRIGATION INCREASE 

7 Tomato  1.000 boxes 0% 
5 Sesame  12 tons 0% 

Source: Pre-Feasibility Study  

:(&?'-&#)0'-'))

Potential Evapotranspiration (PET)  

In the study area, there are several months during the year that suffer from water deficit 
for production, since the potential monthly Evapotranspiration is higher than actual 
effective rainfall. 

The results of the PET estimations for El Sauce Station, which is deemed as 
representative for Mercedes Basin for the period 1963 to 2005, appear in Table 7:   

Table 7: Potential Evapotranspiration (in mm); El Sauce Station 1963 -2005 
PET Jan Feb Mar April May June July Aug Sep Oct Nov Dec Total 

Median 135 142 173 188 164 145 157 155 136 125 119 124 1.763 
Unleash 24.6 25.2 33.0 33.3 25.3 20.8 24.1 26.2 21.2 18.6 17.3 21.2 275.8 
Variable 

Coefficient 
0.18 0.18 0.19 0.18 0.15 0.14 0.15 0.17 0.16 0.15 0.15 0.17 0.16 

Source: Hydrological Study  

Extraterrestrial Radiation (RMM) 

The estimated solar radiation as of Allen et al, (1998), in mm of water evaporation 
equivalent per month for El Sauce Station appears in Table 8:  

Table 8: Extraterrestrial Radiation – El Sauce Station  
RMM Jan Feb Mar April May June July Aug Sept Oct Nov Dec 

Average 385 386 459 481 467 463 478 479 451 433 381 373 

Source: Hydrological Study  

Average Temperature 

El Sauce Station is taken as the base station for EVTP calculations for the three basins 
in the study. Average temperature records for this station date back to the year 1963 up 
to the year 1997, with some interruptions; for this reason, it was necessary to find 
assistance from a neighboring station in order to fill and extend its data up to the same 
rainfall period, i.e., to the period 1963 to 2005. San Isidro Barbacoa (Code 69026) was 
the station that was used.  

Table 9: Monthly Average Temperature (in ºC), from 1963 to 2005; El Sauce 

Station  
Temperature Jan Feb Mar April May June July Aug Sept Oct Nov Dec Average 
Average 25,8 26,7 27,7 28,7 27,6 26,3 26,4 26,5 25,7 25,5 25,6 25,5 26,5 
Standard 
Deviation 

2,86 2,92 2,96 2,88 2,15 1,64 1,95 2,10 1,69 1,57 1,95 2,38 2,14 

Variable 
Coefficient 

0,11 0,11 0,11 0,10 0,08 0,06 0,07 0,08 0,07 0,06 0,08 0,09 0,08 
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Source: Hydrological Study  

 
 
 
Relative Humidity  

Temperature records for relative humidity go back to 1963 and up to the year 1997, with 
some interruptions. In order to extend the data to the same period for the rainfall, i.e., 
for the period 163 to 2005, assistance from the San Isidro Barbacoa Station (Code 
69026) was necessary, as was the case for the temperature.  

Table 10: Monthly Relative Humidity (in %), from 1963 to 2005; El Sauce Station  
RH Jan Feb Mar April May June July Aug Sept Oct Nov Dec Average 

Average 67,8 64,4 63,5 61,8 73,1 80,7 76,9 77,8 82,5 84,9 79,9 73,7 73,9 
Standard 
Deviation 

13,12 13,86 15,29 14,80 10,78 7,43 9,22 10,01 7,97 6,17 7,30 10,56 9,73 

Variable 
Coefficient 

0,19 0,22 0,24 0,24 0,15 0,09 0,12 0,13 0,10 0,07 0,09 0,14 0,13 

Source: Hydrological Study  

Climatic Classification  

According to Köppen, the climate in the area of study is typical of the tropics; it is 
characterized for maintaining high temperatures throughout the year, above 18ºC (type 
A) and Aw tropical savanna. 

According to the classification made by INETER in the Climate Atlas, using modified 
Köppen, the area under study is classified as Hot Climate and Sub-Humid with Summer 
Rain; AW (AWo, AW1, AW2). This climate is predominant in all of the Pacific Region 
and in most of the Northern Region. It is characterized by a dry season (November-
April) and another rainy season (May-October). Rainfall varies from a minimum 600 mm 
in the intra-mountainous valleys of the Northern Region to a maximum of up to 2.000 
mm.     

C873.(.18)))

During Las Mercedes Project Feasibility Study, a detailed hydrology study was carried 
out, which determined:  

! Amounts of characteristic rainfall for the basin, from the analysis of several stations. 

! Flood flows for extreme events with various return periods, which will be useful for the 
design of works. 

! Average monthly flows (yield of the basin), from the use of models and a historical 
series of data have generated flow values that drain off, calling more attention during 
the months with the lowest flow, period during which some appraisals were conducted 
on the River. 
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! Quality of available water, through laboratory tests and use of Riverside standards for 
its classification.  

Following is a summary of the study that was performed:  

 

Available Information  

Table 11 below, shows a list of rainfall stations taken into consideration for evaluation 
by the Project.  

Table 11: Location and Available Data by Station  
UTM Coordinates  Existing Data 

Station Name  
Elevation 

ASL 
Code 

West North From Up to 
San Juan de Limay 281 58002 542765 1457642 1969 2005 
El Sauce 180 60005 549668 1424182 1962 2005 
Achuapa 330 60006 545254 1442502 1963 2005 
Nacascolo 420 60012 557166 1438858 1972 2005 
La Montaña 680 69113 562320 1426027 1972 2004 
Santa Rosa del Peñón 180 69059 576251 1415837 1996 2005 
Cinco Pinos 400 58009 514445 1462238 1995 2005 
Valle Santa Cruz 1.010 69063 572911 1440143 1996 2005 
San Isidro Barbacoa  69029 591070 1429997 1961 2000 

Using both the generation of isohyets and Thiessen polygons, rainfall characteristics for 
the basin have been established, which are reflected in Table 12. 

Table 12: Summary of Rainfall in Las Mercedes Basin; 1963-2005 data 

 J F M A M J J A S O N D Average 
Average 2,2 1,6 10,6 39,2 223,5 237,0 96,6 162,8 353,3 334,9 73,1 6,8 1541,6 
Maximum 6,2 0,4 13,4 14,1 375,0 171,0 276,1 256,5 378,6 730,8 363,9 1,0 2587,1 
Minimum  0,5 0,3 1,7 16,6 164,7 193,4 62,6 50,5 60,4 141,3 13,4 54,3 759,7 
Standard Deviation 4,5 3,8 19,0 47,9 144,2 123,8 67,4 145,2 146,7 181,3 72,8 12,1 438,7 
Variation Coefficient  2,0 2,3 1,8 1,2 0,6 0,5 0,7 0,9 0,4 0,5 1,0 1,8 0,3 

Peak Flood Flows   

The maximum instantaneous peak flows and their corresponding hydrographs have 
been estimated through the generation of showers or storms of different probabilities of 
occurrence, which will generate floods of equal probability. The rains and flooding were 
determined for the probabilities of 5, 10, 15, 25, 50 and 100 years return periods. 
 

Because the topography and coverage have a direct effect on these estimates, the 
basin was characterized by dividing it into sub-basins, as shown in Figure 2 and Table 
13. 
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Figure 2: Las Mercedes River Basin  

Table 13: Las Mercedes River Sub-Basins  

Sub-Basins  Area (in km
2
) 

El Jicote 1.073 
El Borbollón 2.114 
Las Mercedes 3.478 

Total 6.675 

The methodology that was used was the Hydrologic Modeling System of the Hydrological 

Engineering Center (HEC-HMS) developed by the Hydrologic Engineering Center of the US 

Army Corps. It is designed to simulate rainfall-draining processes through the 
representation of hydrologic basins as a system of interconnected hydrologic and 
hydraulic components.  

A characteristic curve value representative number of each sub-basin and a design 
rainfall to various probabilities of occurrence were established. The results are 
presented in Table 14.  
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Table 14: Maximum Flows for Different Return Periods  

Return Period El Jicote Flow (m
3
/s) Cooperative Inlet Flow (m

3
/s) 

5 years 3,0 25,3 
10 years 4,1 33,3 
15 years 5,3 41,1 
25 years 6,4 48,7 
50 years 8,2 60,6 
100 years 10,3 74,5 

Average Monthly Flows  

As Las Mercedes Basin is not controlled by a gauging station, it is necessary to derive its flows 
through either indirect methods for statistical correlation with other basins or transposing 
parameters with hydrological models for similar watersheds. Given the impossibility of having a 
basin with reliable hydrological and meteorological data in the vicinity of the basins of interest, it 
was necessary to use a basin that met with these information requirements, even if not close to 
our projects, such as Jiguina Station. This basin has an important feature that is similar to those 
studied; i.e., its flow is permanent and does not disappear in summer. 

Initially, the “"Hydro-meteorological and Flood Calculation Contributions (CHAC)1" was 
proposed for this study, in order to calculate the monthly contributions; however, after a 
successful calibration, the outputs of flow results showed as minimum values tenths of 
flows in m3/s, which limits us in these small basins, which at least three decimal places 
are needed to show the low water flows, so the model was discarded. Instead it was 
decided to generate a series of flows from the correlation rainfall-runoff model using 
CLIRUN3. Below are summaries of the flows generated in the Las Mercedes Basin. 

Table 15: Average Flows of Las Mercedes River - El Jicote, 1963-2005 
Parameter Jan Feb Mar April May June July Aug Sept Oct Nov Dec Average 

Average 0,021 0,015 0,010 0,015 0,058 0,109 0,062 0,080 0,192 0,283 0,081 0,034 0,080 
Maximum 0,030 0,021 0,024 0,040 0,372 0,589 0,182 0,638 0,539 1,003 0,285 0,060 0,162 
Minimum 0,018 0,003 0,000 0,000 0,019 0,027 0,024 0,020 0,022 0,034 0,026 0,020 0,025 
Standard 
Deviation 

0,002 0,005 0,008 0,009 0,064 0,118 0,033 0,104 0,138 0,210 0,043 0,010 0,036 

Table 16: Average Flow Las Mercedes River – Cooperative Inlet, 1963-2005 
Parameter Jan Feb Mar April May June July Aug Sept Oct Nov Dec Average 

Average 0,017 0,010 0,009 0,013 0,094 0,203 0,103 0,140 0,378 0,573 0,147 0,047 0,144 
Maximum 0,039 0,018 0,023 0,065 0,610 1,195 0,288 1,308 1,087 2,175 0,628 0,100 0,317 
Minimum 0,009 0,008 0,006 0,004 0,010 0,028 0,018 0,015 0,021 0,045 0,027 0,015 0,029 
Standard 
Deviation 

0,006 0,002 0,003 0,010 0,128 0,238 0,064 0,217 0,289 0,458 0,098 0,022 0,074 

 

Minimum Flow  

Base flow is the water that infiltrates through the soil in the non-saturated area and 
passes on to become part of the underground water. Underground water is rarely static, 
it moves slowly down hill, through the space of the pores, caverns or fissures between 
rocks, depending on the existing local formations in the location. This water is the main 

                                                        
1 

Developed by the Center for Studies and Experimentation (CEDEX) of the Ministry of Public Works, Spain 
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source of water currents during the period without rain. The water returns directly to the 
river bed, beneath the surface or may arise to the surface soil near the river bed and 
travel short distances before entering the river bed.  

Surface water may travel quickly enough to contribute to the canal’s water flow during 
rainfall events. Underground waters that reach the river be or surface soil from the 
subsoil is called base flow.  

During the 2008 dry period, a measurement campaign was performed in order to 
estimate the base flows or minimum flows, during different dates; these appear on the 
following table. The flow measured on May 10th was altered by rainfall a few days prior 
to the measurement and no long reflect the basin’s base flow. Due to lack of available 
hydrological information in the basins that were studies, these values were very 
valuable because they allow for reliance on reference values for the base flows during 
low water levels.  

Table 17: Flow Measurements, Values in Liters/Second  

Date 
March-12-

08 
April-17-

08 
April-27-

08 
May-10-

08 
Las Mercedes Jicote 60 48 29,00 35,5 
Las Mercedes Cooperative Inlet 45 38 21,33 26,5 

Water Quality  

In April 2008, a physical-chemical analysis of a water sample from Las Mercedes River 
was performed in the Water Laboratory of the National Autonomous University of 
Nicaragua in Leon. The results of the analysis are included in Las Mercedes Project 
Feasibility Study.  

Chemical Analysis for Irrigation Purposes  

According to the referred analysis, the water from Las Mercedes River belongs to Class 
C1-S1, classified according to Riverside Standards for water for irrigation purposes.  

The analysis concludes that it has: 

! Low salinity water, apt for irrigation in all cases. Problems may only arise in soils with 
very low permeability. 

! Low sodium content water, apt for irrigation in most cases. Yet, problems may arise 
with crops that are sensitive to sodium. 

! It relies on a very low risk of degrading the plots used. 

Table 18 shows a summary of the values obtained, including the pH value, which just 
under the normal value (6-8,5).  
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Table 18: Laboratory Analysis Results of Las Mercedes Waters  

Parameter Result Unit 
pH 5,66  
Conductivity2 71,4 µS/cm 
Rate of sodium absorption (RSA)  1,06 meq/L 

D".(.18)

During Las Mercedes Project Feasibility Study, a geological inspection was performed 
of the anticipated construction sites of water intakes and the course of the anticipated 
work sites.  

The areas involved correspond to the river's Mercedes at the start of the sector called 
Borbollón. A strip of land where the proposed work site for the Central Mercedes 
system piping and the current work site of the old water intake for the Ismael Castillo 
Cooperative.  

Regional Geology  

Regionally, the project area and its environment are characterized by a mountainous 
setoff, aligned hills, with slopes ranging from 50 to 85%. Within this geological frame, 
the intra-mountainous valley or plain areas are located, which complete the 
geomorphologic characteristics of Los Almendros-San Nicolas corridor, creating a 
draining system with lineal, rectangular and sinuous patterns.  

The above stated characteristics represent groups of massive accumulations of 
volcanic rock of basaltic-andesitic flows. Tertiary belonging to the Coyol Group (MC 
Birney & Williams, 1965), with intermediate and acid composition, associated with 
smaller scale intrusive rocks. 

Geology of Construction Sites 

Cooperative Intake Works  

 

The platform of the site where the old axis of the dam site of Las Mercedes River, 
consists of alluvial deposits and loose blocks of lava; in the immediate margins of the 
river, alluvial terraces are located that are also formed by the same river bed material 
(see Table 19). 
There are, beneath the sediment of rocky basaltic body flows that outcrop at 250 
meters NE of the axis of the outlet; these are in front of the house of Mr. Antonio 
Gonzales, on the main road. 
 
 

                                                        
2 1 µS/cm = 1 µmhos/cm 
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Table 19: Lithostratigraphy of cooperative intake 

Lithologic unit 
(From top to base) 

Thickness 
(in meters) 

Observations 

(Limit) 
Alluvial River Terrace  

0,20 – 0,50 
Loose sediments of sand, gravel, clay and 

angular boulders. 
Residual Soil  0,20 – 1,00 Clayish sediments  
Andesitic - basalt 
(Base) 

( 1,00 - ¿ ) Lava flows with breach texture, fractured 

 

Central Mercedes Intake Works  

The platform that outcrops throughout the length and width of the selected site for water 
intake for Central Mercedes consists of weathered basalt rocky banks, which appear 
with a massive geometry on both sides of the base of the river. 

In this area, the geomorphology of the river is narrow, facilitating the uptake of water. 
On the west bank, it is slightly tilted about 25 - 40 degrees, with a height between 2-6 
meters high, allowing information on the structural conditions and foundation of the 
slope where the work will be placed. On the opposite side is an altered rock slope with 
inlaid scattered basalt with different diameters. High clay concentrations of clay 
surround blocks of basalt, which support the stability of the walls of the water intake 
site. 
At the proposed site for the water supply intake, the stratigraphic sequence is in 
conformity with Table 20, below.  

Table 20: Lithostratigraphy of Central Mercedes Intake  

Lithologic unit 
(From top to base) 

Thickness 
Meters 

Observations 

(Limit) 
Alluvial 

0,10 – 0,20 
Thin layer of loose sediments of sand, gravel, 

clay and angular boulders. 

Residual Soil 0,20 – 0,50 
Sandy-clayish sediments with inlaid meteorite 

rocks, clay and angular boulders. 
Weathered basalt 
(Base) 

1 - 2 
Lava flows with aphanites texture, slightly 

fractured and a highly meteorite rock matrix.  

Conduction System 

The location of channels and art works in the area of the cooperative will be made by 
following much of the existing route; the first section has alluvial soil with loose blocks of 
basalt with sporadic outcrops of basalt.  

The remaining sections where work shall be placed correspond to coluvial soils, which 
currently have a lot of vegetation and farmland. 
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Pipeline System 

The pipeline network in the Central Mercedes system will be placed on the right bank of 
Las Mercedes River. The first route will be placed on a highly weathered stratum.  

In order to facilitate the excavation of the trench, the proposed site is on agricultural 
land where residual soil has a depth of 50 to 80 cm. 

The first progressive will be the most difficult to excavate because small basalt andesitic 
rock is outcropping. 

Loan Banks 
Given the low volumes of aggregate for concrete production, it is proposed not to 
enable a new bank for this project but to proceed to purchase these from local 
suppliers. 
 
The sand will be provided from Los Limones River (UTM coordinates 1426167 to 
546515), which has been tested for grain size and weathering. While the results of 
weathering mark a value slightly higher than the recommended range, it is anticipated 
that dosages will be established prior to making such concrete. 
 
The gravel is expected to be gained from the plant located at the junction of the road 
Leon - Telica, from a processing plant. Costs in the price survey covered such 
provision. 

!.+.13'+$8))

Once the hydraulic scheme that meets the demands of the irrigators was defined, we 
proceeded to make the planimetry-altimetry survey of the proposed site for construction 
of the outlet, and the alternatives for possible outlines for the decanting channel and 
location of the main pipelines. 

At this stage, the project has been delayed considerably due to the inexperience of 
surveyors in such surveys, having to be continuously adjusted and corrected according 
to the need for artwork and best steps possible. 

Special care was taken to plant-level banks every 500 m in places where it is expected 
to build special works. These are identified on the plans. 

Precision of the works performed has been controlled by the construction of polygonal 
uplifting. 

Once the preliminary design was done, we proceeded to the preliminary layout work, so 
that together with the boards of directors of the irrigators’ associations, the rights of way 
and easements for the aqueduct can be confirmed.  
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It is hereby made clear that the reconsideration does not correspond in some sections 
to the final location of works due to modification requests made by users for concession 
of easements.  

! $ " ) 2 3 . 9 " # - ) )
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Description of Different Uses  

Two irrigation systems were identified in the project area: one at the middle basin, 
between 360 and 240 meters above sea level, characterized by individual water 
exploitation through sprinkler irrigation systems; and the second, located in the flat part 
of the area, between 205 and 240 meters above sea level, characterized as a collective 
system, which uses the water through a mechanism operated by gravity.  

Central Mercedes Irrigation System  

The Central Mercedes irrigation system is located in the middle basin, below 360 
meters above sea level, which corresponds to the union of Mercedes River’s streams, 
above 240 meters above sea level, which corresponds to the boundary with the plots of 
land of the Ismael Castillo Cooperative on the lower basin.  

Currently, there are no collective rights for the use of water because each user has their 
own catchment with pipes placed on Las Mercedes River.  

According to the information from the diagnosis, 10 irrigators currently use the waters of 
Las Mercedes River to irrigate 18 mzs of land, with an aver 1,82 manzanas per irrigator 
and for which they use 33 sprinklers, mostly with a !” diameter. A detailed analysis is 
contained in the Las Mercedes Management document (refer to Annex 19).  

The Central Las Mercedes System irrigation period normally begins during the month of 
November, once the rainy season is over, and continues up to the first days of the 
month of May, when the rainy season begins.  

The irrigators in the sector have not developed ways to distribute the water because 
each one of them has their own irrigation system at the point of catchment to the plot of 
land; therefore, each irrigator does so according to his or her own criteria, without 
necessarily complying with other activities that are implicit in management, such as 
organize themselves, contribute, take turns and perform cleaning and maintenance 
activities to operate the system.  

The Cooperative’s Irrigation System  

The Cooperative’s irrigation system is located on the lower basin, approximately 
between 240 meters above sea level (where the Ismael Castillo Cooperative’s plots 
begin) and 205 meters above sea level (boundary with the plots of land belonging to Mr. 
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Ciro Pastora); it is characterized by its collective nature and for applying a surface 
irrigation system.  

The irrigation system benefits 10 users and covers an area of 35 mzs (24,6 Ha); yet, it 
could potentially reach up to 50 Mzs, considering that the plots of land of the 
Cooperative cross the road that leads to Central Mercedes and Borbollón.  

The irrigation infrastructure on the left margin consists of damaged intake works and a 
200 meter main channel that runs between the boundaries of Mr. Vicente Castillo’s 
property with Mr. Antonio Gonzalez and Mrs. Indira Castillo. Although the first 30 
meters of the canal are masonry, it losses great amounts of water along its course. The 
analysis of the current system’s operations is contained in Las Mercedes Management 
Document in Annex 19. 

The Cooperative’s irrigation system, with a perimeter of 35 manzanas, serves 18 
manzanas of crops currently irrigated during the irrigation period during the months 
between December and April.  

Use and Exploitation of the Water in the Basin  

Different types of uses and rights to usufruct the water in the basin have been identified, 
both upstream and downstream of the project area, which are described below, as well 
as its impact on the use of irrigation systems in the project. 

Use of Upstream Waters  

In the upper basin, which lies above the 360 meters above sea level, are the sources of 
water from a series of springs called El Borbollón. 

In this sector there are two irrigation systems which are sources of water catchments. 
The above systems cover a potential area of 25 Mzs, but according to information 
gathered in the field - through interviews - watering systems irrigate between 8 and 12 
net manzanas.  

Irrigation systems work with spray and using pipes of different diameters (! to 2 
inches), to capture and lead the water to their land where the sides are usually ! inch 
diameter polyethylene pipes. The irrigation is done with sprinklers and the vast majority 
is ! inch. 

Once the waters have reached the streams, it is recognized that these are already 
owned by the State and thus can be captured freely by farmers whose lands have 
access to them. 

In the area of Borbollón there is no water deficit, despite some inefficiency in 
catchment, handling or application. In fact, much of the flow feeds streams that give rise 
to Las Mercedes River. 

The steep slopes of the irrigation area and the presence of rocky ground are the most 
significant limitations, as farmers must perform preliminary land preparation tasks.  
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Since the best land and most important production areas are located downstream, it 
was not was not considered relevant to conduct irrigation improvement works in the 
headwater sector.  

Use of Downstream Waters  

In the lower basin, below the site of the Cooperative, there are several properties 
whose main economic activity are livestock and need water for the water troughs during 
the critical months of March and April. 

Six owners have been identified - with a total of approximately 250 head of cattle - that 
tap into different parts of the Mercedes River downstream from the outlets of the 
Cooperative. Competition and conflict over water usually occur in April and recent 
dispute was reported over the death of animals due to lack of water in the river.  

In this regard, it may be stated that while there is no clear regulations or arrangements 
made for the distribution of water among users in the basin, the fact of having faced two 
previous conflicts, has led to a decrease in irrigated area during the critical period, 
which helps relatively reduce negative effects downstream. 

Due to the above issues, we can conclude that it is vital to have an ecological minimum 
flow to meet the watering needs for the 250 head of cattle identified. 

Water Balance   

The balances of supply and demand of water were performed on time to define the 
future production scenarios that ensure that water supply is sufficient for the 
implementation of the proposed crop cards. 

The calculation procedure of calculation applied was as follows: 

" Determine the monthly supply of available water in Las Mercedes River 

" Calculation of the water demand for the proposed scenarios 

" Application of a balance of water supply and demand  

Additionally, the increase of cultivated area under irrigation in the scenarios taken into 
account was established 

Water Offer for Irrigation  

The water offer for Las Mercedes Irrigation Project comes from Las Mercedes River 
course, the flows of which depend on:  

" Springs of water in the dry season or summer, and 

" Rainfall during the season 

Water supply for the rainy season was generated based on a hydrological study. The 
supply of water in the dry season was generated based on stream gauging performed 
during the months of March and April 2008. 
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The determination of the rainy season and dry season was performed according to probable 
rainfall data at 75%, which show that between the months of December and April, rainfall is less 
than 2 mm and greater than 15 mm between May and November. 

The methodology applies to establish the monthly water offer is described in detail in the pre-
feasibility study and the results appear on Tables 21 and 22, which evidence that the offer for 
the Cooperative depends on consumption in Central Mercedes.  

Irrigation Water Demand  

Once the productive scenarios have been designed, the water demand for each crop 
card was defined by applying the procedures and methodologies proposed by FAO, 
based on the following scheme:  

! Referenced Evapotranspiration  

! Crop Evapotranspiration  

! Net and gross irrigation requirements for each crop  

The climate information used corresponds to El Sauce Station, which relies on HMO 
type station and therefore, with the temperatures, cloudiness, relative humidity and 
rainfall data.  

Reference Evapotranspiration 

Although the Hargreaves method was applied in the hydrological study, the potential 
Evapotranspiration was stimulated, resulting in 1.762,5 mms/year; in order to calculate 
the crop irrigation needs, the Penman-Monteith method was applied as recommended 
by FAO, resulting in 1.774,65 mm of annual ETR. 

To calculate the ETR, the spreadsheets elaborated by the A.G.U.A. Center of the 
Superior University of San Simon de Cochabamba, Bolivia were used. The pre-
feasibility study contains detailed calculations and climate data used.  

Crop Evapotranspiration 

In order to calculate crop Evapotranspiration, the methodology recommended by FAO 
in its publication Nº 56 of the Irrigation and Drainage series, titled Crop 
Evapotranspiration was used. Crop coefficients were obtained from the tables 
contained in the referred to document and the concepts referring to standard 
Evapotranspiration were used. The pre-feasibility study contains the values assumed 
for Kc (crop coefficient), as well as other details referred to the application of the 
selected methodology.  

Irrigation Requirements  

To calculate the net irrigation requirements, the rainfall data generated by the climate 
study for Las Mercedes sector was used. In conformity with FAO recommendations, the 
probable rainfall at 75% was used instead of the average monthly rainfall.  

To calculate the gross irrigation requirements, the following efficiency values were 
used:  
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Concept Central Mercedes Cooperative 
Main conduction efficiency: 95% 60% 
Lateral conduction efficiency:  90% 90% 
Efficiency of application: 75% 60% 

In the case of Central Mercedes, the considerations were that when dealing with a 
sprinkler system, the supply flow will be conducted through pressure pipes, including for 
the plots of land. The value of 75% for application of irrigation to the plots was 
assumed, considering the existing irrigation experience in the sector. Total efficiency of 
the proposed system is 65%, which is acceptable for a pressurized irrigation system 
with collective management by small farmers.  

The cooperative’s canal system has problems at its initial segment and its 60% 
efficiency reflects the magnitude of losses by conduction. The 90% value for the 
secondary canals was obtained by flow gauging in different segments of the canal and 
the value of the efficiency of application was estimated by observing the slopes and 
relief of the plots, flow management and surfaces under irrigation. Total system 
efficiency is 32%, value which is representative of this type of system.  

All of the described considerations have calculated the monthly water demands for the 
crop cards without the project and with the project for the Central Mercedes and 
Cooperative systems.  

Balance of the Water Offer and Demand for Irrigation  

Once calculations of the water demand for irrigation of the different crop cards were 
made, the balance of the water offer en demand was performed. Calculation 
procedures appear in the pre-feasibility study and a summary of the results obtained for 
Central Mercedes appear in Table 21.  

The table evidences that if a sprinkler irrigation system is implemented, the system is 
capable of operating problem free for the irrigation of 50 manzanas that conform the 
irrigation perimeter throughout the year except during the critical months of March and 
April, when only half or less of the perimeters (20 manzanas) should be cultivated.  

Table 21: Balances of the Monthly Water Demand and Offer for Central Mercedes, in l/s 

 June July Aug Sept Oct Nov Dec Jan Feb March April May 
Offer 38,5 29,5 23,5 43,0 73,0 40,5 38,7 31,0 23,2 15,5 10,0 22,5 
CURRENT CARD  
Area (mzs) 0,0 0,0 0,0 0,0 8,0 16,0 16,0 15,0 11,0 11,0 4,0 0,0 
Demand 0,0 0,0 0,0 0,0 0,0 5,9 9,2 5,5 6,6 8,1 2,6 0,0 
Balance 38,5 29,5 23,5 43,0 73,0 34,6 29,6 25,5 16,7 7,4 7,4 22,5 
CARD WITH PROJECT 
Area (mzs) 30,0 30,0 30,0 32,0 50,0 32,0 34,0 21,0 13,0 13,0 4,0 30,0 
Demand 0,9 11,9 1,1 0,0 0,0 13,1 18,8 8,6 7,9 9,1 2,6 0,0 
Balance 37,6 17,6 22,4 43,0 73,0 27,4 20,0 22,4 15,3 6,4 7,4 22,5 
Notes: Offer:  Monthly offer in l/s. 
 Area:  Crop area under irrigation in manzanas 
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 Demand:                   Monthly water demand for irrigation in l/s. 
 Balance:  Balance of water offer and demand in l/s. 

Source: Pre-feasibility Study  

Balance results show that it is necessary to establish that the irrigation period without 
restrictions can extend itself only up to the month of February; as of that date, only the 
manzanas that are currently under irrigation should be irrigated in order to leave water 
in Las Mercedes River to cover downstream requirements.  

Table 22 states the results of the calculation of the water offer and demand for the 
Cooperative sector as follows:  

Table 22: Monthly Water Offer and Demand for the Cooperative, in l/s 

 June July Aug Sept Oct Nov Dec Jan Feb March April May 
CURRENT CARD  
Offer  46,5 37,0 23,5 56,5 115,5 47,1 43,6 36,6 25,1 13,0 7,5 22,5 
Area (mzs) 22,0 22,0 22,0 33,0 33,0 22,0 13,0 13,0 14,5 12,5 12,5 22,0 
Demand 1,3 15,0 1,8 0,0 0,0 13,3 9,8 8,6 8,7 11,4 10,3 0,1 
Balance 45,2 22,0 21,7 56,5 115,5 33,9 33,8 28,0 16,4 1,6 Deficit 22,4 
CARD WITH PROJECT  
Offer  45,6 25,1 22,4 56,5 115,5 39,9 33,9 33,5 23,7 12,0 7,5 22,5 
Area (mzs) 33,00 33,00 28,00 48,00 50,00 42,00 26,00 31,00 23,00 15,00 10,00 33,00 
Demand 1,92 20,35 1,68 0,00 0,00 21,56 18,92 21,16 17,17 10,60 5,95 0,12 
Balance 43,69 4,79 20,75 56,50 115,50 18,36 14,99 12,36 6,52 1,42 1,55 22,38 
Notes: Offer:  Monthly offer in l/s. 
 Area:  Crop area under irrigation in manzanas 
 Demand:                   Monthly water demand for irrigation in l/s. 
 Balance:  Balance of water offer and demand in l/s. 

Source: Pre-feasibility Study  

The results of the above table show that during bad years, it can be anticipated that the 
water deficit will persist during the month of April, pointed out in the balance with 
“deficit”; in this case, the water offer varies according to the water consumption in 
Central Las Mercedes. Once again, flow demands are in the order of 20l/s during the 
critical month of July due to the Indian summer phenomenon.  

Increased Crop Areas under Irrigation  

Given the positive results of the water offer and demand balances that show non-
deficient situations in all of the scenarios, the following conclusions can be stated:  

! By implementing the system, an increase in the physical area can be anticipated, from 
53 manzanas currently to 100 manzanas in the future, by expanding the irrigation 
perimeter.  

! The highest water availability allows to anticipate the annual crop under irrigation at 
86,5 manzanas to increase to 203 manzanas, establishing an increase of 116,5 
manzanas.  
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Basic Considerations  

Las Mercedes Irrigation Project identified two system operation periods to establish 
water use rights:  
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! The critical period from the month of March to the early rainy season in the month of 
May.  

! The normal period from the initial rainy season up to the end of the month of 
February.  

Based on the periods considered, water use rights were established as follows:  

! The right to water use during the critical period is restricted to the current irrigators 
based on the number of sprinklers and the inventory of irrigated areas performed in 
this study. 

! The right to water use during the normal period is open to all beneficiaries taken into 
consideration in the study, based on the number of sprinklers and the areas 
designated in the hydraulic design.  

! Stockbreeders have a special right to use despite being a new right, which applies 
during the critical period.  

Designation of rights to water use will depend on the contributions made by prospective 
beneficiaries as counterparts to the cost to implement the material works. The right 
depends on the area of irrigation and a counterpart of 20 days wages per manzana was 
allotted.  

Types of Rights  

Considering the above concepts, two types of rights to water use have been 
designated: old rights for currents users of water for irrigation, and new rights for 
farmers that will irrigate or use water as of the irrigation project execution.  

Table 23 presents a summary of the number of beneficiaries by sector, distinguishing 
the type of right designated.   

Table 23: Number of Beneficiaries and Type of Right by Sector  

N° SECTOR Old New Total 

1 Central Mercedes  17 25 42 

2 Ismael Castillo Cooperative 11 3 14 

3 Stockbreeders  0 9 9 

 TOTAL 28 37 65 

Source: Las Mercedes Management Design (Annex 19). 

According to the information on the above table, Las Mercedes Irrigation System has 28 
(43%) old irrigators and 37 (57%) new users, of which 9 (14%) are stockbreeders that 
will use the water to water their animals.  

Rights to Water Use by Sectors  

The rights to use by sector are limited by the available water offer during different 
periods, expressed in the number of sprinkler equivalencies for Central Mercedes, area 
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in manzanas for the Cooperative, and daily water volume for the stockbreeders. Table 
24 presents the relation between the rights for the diverse sectors taken into account:  

Table 24: Rights to Water Use by Sector  

N° SECTOR Mercedes Cooperative Stockbreeders  
1 NORMA PERIOD     
 Sprinklers or Areas  97 sprinklers 45 manzanas  
 Flow at the Sector Inlet r 30 l/s 45 l/s  

2 CRITICAL PERIOD     
 Sprinklers, area or heads  45 sprinklers 15 manzanas 400 heads 
 Flow or Volume at the Sector Inlet  15 l/s 15 l/s 40.000 m3 

Source:  Management Information  

The above table shows that the number of sprinklers that may be operated by the 
current irrigators with the minimum flow during the critical period is 45 1/2" sprinklers. 
On the other hand, the maximum area that the Cooperative can irrigate during the 
critical period is 15 manzanas.  

During the normal period, taking into consideration flow availability during the Indian 
summer and the month of February, the maximum anticipated number of sprinklers 
operating at the same time is 97, and the maximum area under irrigation in the 
Cooperative is 45 manzanas.  

Table 25 records net areas or designation of user plots by irrigation block; these blocks 
have been defined based on the location of users in the system, its detailed description 
is presented in Annex 19. 
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Table 25: List of Beneficiaries from Central Mercedes  

N° BENEFICIARY NAME Nº Sprinklers Block 1 Block 2 Block 3 
1 Nicolas Concepción Rocha T.   0,75   
2 José Luis Rocha Luna 3 2,00   
3 Gustavo Castillo Luna 3 1,51   
4 Santiago Rocha Luna 2 2,00   
5 Terencio de Jesus Rocha 11 3,07   
6 José del Carmen Rocha   0,75   
7 Neptalí Rocha Martinez 7 1,06  1,13 
8 Leoncio Rocha Martinez 3 1,51   
9 Andrés Ezequiel Rocha Martinez 3 0,61 0,75  

10 Luis Manuel Rocha Castillo 2 1,94   
11 Julio Cesar Caceres 5 0,97   
12 Juan Pablo  Bucardo and sisters  13 2,64   
13 Ramiro Murillo  0,38   
14 Rodolfo Castillo Pichardo   0,75  
15 Luis Manuel Murillo Luna   0,75  
16 Amado Cresencio Murillo Luna   0,75  
17 Alcides Murillo Luna   0,49  
18 Pedro Carrero   0,75  
19 Denis Martínez Membreño   0,35  
20 Victoriano Perez Espinoza   0,35  
21 Ofelia Martínez Membreño   0,57  
22 Nilda Carrero   0,58  
23 José Fredys Castillo Caceres   0,75  
24 Jairo José Machado Rocha   0,56  
25 German Altamirano Carrero   0,75  
26  Bernardo Valverde    0,25  
27  Juan José Gonzales Espinoza    0,25  
28  José Ramón Espinoza    0,25  
29 Gloria Maria Rocha Pichardo   0,75  
30 José Benito Murillo Luna 6   2,00 
31 Sofia Antonia Murillo 3   1,06 
32 Gumercinda Castillo Castillo 2   2,00 
33 Noek Rocha Pichardo 5   1,54 
34 José Ismael Corrales Lanuza    0,25 
35 Jerónimo Molina Rodriguez 2   0,20 
36 Candido Molina Rodriguez    0,20 
37 Julia Perez Gonzales 2   0,20 
38 Donato Gonzales    0,19 
39 Pedro Armengol Gonzales Gonzales    0,17 
40 Filiberto Gonzales    0,18 
41 Pablo Antonio Gonzales Molina 3   1,41 
42 Yadira Castillo Icabalzeta    0,56 

  TOTAL 75 19,21 9,65 11,09 

Source: Management Design  

The data in the above table show that Las Mercedes Sector has 42 users of which 17 
(40%) are old-time irrigators and the remaining 25 (60%) are new.  

Rights Assignment in the Cooperative 

In the case of the cooperative, rights assignment to water use has been made based on 
the location of the plots of land, anticipating water distribution to three irrigation blocks. 
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According to plot location, there are users with new rights and plots with old time use 
rights.  

 

The management design document in Annex 19 includes a detail of the users, the area 
of their plots by block and the type of right assigned to the plot. Table 26 presents a 
summary of the areas by user, by block and the type of right.  

Table 26: List of Beneficiaries from the Cooperative, Area in Manzanas 

N° BENEFICIARY NAME BLOCK 1 BLOCK 2 BLOCK 3 TOTAL AREA 

1 Vicente Castillo 5,62 4,74 2,00 (*) 12,36 

2 Pedro Castillo 2,65 0,75 2,92 (**) 6,32 

3 Felix Cárcamo 2,09   2,09 

4 Benito Icabalceta  1,56  1,56 

5 Noel Valverde   2,00 2,00 

6 Javier Valverde   1,94 1,94 

7 Ananias Castillo   0,37 0,37 

8 Daniel Castillo   0,41 0,41 

9 Juan Castillo 4,90 6,38  11,27 

10 Fernando Hernandez 1,24 1,20  2,44 

11 Ciro Pastora  2,00 (*)  2,00 

12 Yadira Castillo   1,00 1,00 

13 David Rivas Reyes   2,00 (*) 2,00 

14 Arnulfo Asunción Rivas   2,00 (*) 2,00 

  TOTAL 16,49 16,63 14,64 47,77 

Notes: (*) Rights for new use  
 (**) the plots with 0,92 Mzs with old time rights, the ones with 2,00 Mzs with new rights  
Source:   Management Design Report (Annex 19) 

The data in the table above shows that 10 blocks correspond to new water use rights 
while the remaining 38 blocks have old time rights of use. Three users have new rights 
only, two with the two types of rights and duties and the remaining nine users only with 
exclusive old time rights.  

Assigning rights to Cattlemen 

As explained in the pre-feasibility study, this project aims to solve conflicts by the use of 
water, have repeatedly occurred in the project area and in this regard “stockbreeders” 
are included as water users during the critical period, as of the irrigation infrastructure of 
the Cooperative. 

Table 27 shows the list of stockbreeder that joined the project as new water users and 
the number of animals recorded for each of them. The allocation of rights to 
stockbreeders has been made considering a total of 400 cattle with a daily consumption 
of 100 liters per head, which leads to a volume of 40,000 liters per day during the 
critical period. 
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Table 27: List of Stockbreeders  

BENEFICIARY HEADS BENEFICIARY HEADS 
Maria José Pastora Icabalzeta 16 Mario Cecilio Icabalzeta 40 
Ciro Eden Pastora Icabalzeta 10 Arnulfo Asunción Rivas (*) 20 
Ciro Pastora Centeno (*) 80 Marcelino Valverde 90 
Abraham Castillo Castillo 50 José Manuel Perez 14 
David Esteban Rivas (*) 25   

TOTAL 181  164 
Notes: (*) They now appear with new use rights in the Cooperative  
Source: Management Report  
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Considering the distance between each of the groups involved and the differences in 
the methods of applying water to the plots, we propose to build infrastructure that frees 
the operation of each group so that they are independent from each other. This will 
simplify the operation and generate clear agreements for water use. 

For the Central Mercedes system, construction of a catchment on the right tributary of 
the Las Mercedes River is proposed, from which it will be possible to load a pressure 
pipe network.  

Once water is captured, construction of a sand trap and a spout for surpluses will be 
needed, as well as a stretch of canal where a gauge shall be located in the system, as 
required by law.  

At the end of the referred canal, the proposal is to build a discharge chamber, from 
which the pressure system will unload.  

Because the difference in height between the loading chamber and the last hydrant 
surpasses 90 mca proposed building a break-pressure chamber located in the middle of 
the main. 

Because the difference in height between the loading chamber and the last hydrant is 
over 90 mca, the proposal is to build a break-pressure chamber located in the middle of 
the main piping. 

The irrigation perimeter includes irrigation of plots on both sides of the river. In the first 
section the plots are located on the right terrace and on the final section; they 
concentrate on the left side of river. So it will be necessary to cross the Las Mercedes 
River. 

For the delivery of water, placement of water hydrants is proposed, which will shut-off 
valves to control the flow and pressure delivery to each parcel. These hydrants will be 
located in boundaries of plots distributed so that no user is farther away than 100 
meters from the hydrant. 
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Rehabilitation of the catchment, to be adapted to better hydrodynamic condition and 
construction of a new outlet canal and its protection system for it is proposed for the 
cooperative.  

To reduce water losses by percolation in the channel, canal lining is proposed in the 
early stages, and the construction of irrigation distributors. The design flow for the major 
network channels is 50 l / s. 

To provide water to livestock breeders’ animals and save water for laundry, we propose 
the construction of a reinforced concrete reservoir, located in the lower river. 
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Las Mercedes Irrigation Project is located in Las Mercedes Region, belonging to the 
municipality of El Sauce in the Department of León and benefits a part of the population 
of the villages in Central Mercedes and the Cooperative Ismael Castillo. 

In the Las Mercedes there are three clearly distinguished sectors: Central Las 
Mercedes, the Cooperative sector and the animal drinking troughs sector. 

Central Las Mercedes sector operates with an autonomous system with its own 
irrigation infrastructure, separate from the one planned for the Cooperative. Central Las 
Mercedes sector will be watered with a sprinkler system while the sector of the 
Cooperative will be watered by gravity through a system of canals. 

The Cooperative System is assigned to a third area called "Stockbreeders" who receive 
the water supply for watering their animals from the channels of the Cooperative. 

The Central Mercedes System has the following irrigation infrastructure: take, adduction 
channel and sand trap to overflow, water main driving pressure chamber breaks and 
fire hydrants. 

The Cooperative’s irrigation infrastructure system has the following components: 
collection, main channel, secondary channels and delivery lock gates, additionally 
incorporating a water tank at the end of it in order to store water for "stockbreeders.” 

Water Distribution in Central Las Mercedes  

To plan and design the water distribution system in Central Mercedes the following 
criteria or parameters were taken into account: frequency of watering every three days, 
!-inch rotating sprinklers, two irrigation shifts per week and the net area of assignment. 

Reference Sprinklers  

Taking into account the experience of the future beneficiaries in the use of sprinklers, 
the design of the system has incorporated the technical conditions in Table 28.  
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Table 28: Reference Sprinklers per Beneficiary  

Size mca Flow Wet Area  Intensity  ETC max. Frequency 

! inches 20 m 0,3 l/s 170 m2 5,12 mm/hr 5,5 mm/day 3 days  

Source:  Management Report 

Based on the conditions described in the previous point, the basic conditions of 
operation of the sprinkler system by reference to each user was initially determined. 
The management design document (see Annex 19) shows the relationship of users per 
block and the number of reference sprinklers considered based on their areas. 

 
Table 29, presents a list of the irrigation blocks, areas of assignment and reference 
number of sprinklers assuming that the system will work continuously day and night 
with the described technical characteristics. 

Table 29: Reference Sprinklers by Block in Central Las Mercedes  

N° IRRIGATION BLOCK AREA (in m
2
) AREA (in Mzs) 

1 BLOCK 1 134.467 19,21 
2 BLOCK 2 67.528 9,65 
3 BLOCK 3 77.637 11,09 
  TOTAL 279.632 39,95 

Source:  Management Design 

Water Distribution in the Ismael Castillo Cooperative  

In the cooperative irrigation system, taking into account the experience of the intended 
beneficiaries in the surface irrigation, weekly watering times per user and per block 
have been established, trying in as much as possible, to supply water for 10 hours per 
manzana, with an expected flow of 10 to 12.5 l/s, which can provide a water depth of 50 
mm. 

A detailed analysis for water distribution during the normal and critical periods is 
presented in the Las Mercedes Management Document.  

System Operation  

The Las Mercedes irrigation system provides for two types of operation and 
coordination between two or three sectors that use Las Mercedes River water. The 
types of intended operations are: 

" Normal operation during the period between the onsets of rains until the end of 
February 
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" partial system operation during the critical period from March until the onset of rains in 
May 

 

 

The operation of the system will be borne by the users themselves or contracted by 
operators designated by the users from Central Las Mercedes the Livestock Breeders, 
and the Cooperative, for operating activities that include the following functions: 

" Coordination and control of water supply to user sector 

" Supply and distribution of water flow to the hydrants in spray and surface irrigation 
blocks 

" Control of excess water and drainage  

" Control and operation of special projects: sand traps, loading chamber 

" Application of water cutoffs  

" monitoring of sprinklers 

Normal System Operations  

The normal operating period is characterized by sufficient water supply to meet the 
demands of crops in different sectors for which no provision of coordination activities 
are anticipated between operators. 

During the normal operating period, both new and old users irrigate so that all hydrants 
and irrigation blocks will operate based on the distribution patterns presented in 
management document.  

During this period, times of high overflow in Las Mercedes River are anticipated, so 
handling overflows and drainage of excess water are important activities. Operating 
activities are the responsibility of the operator in each sector and these include:  

! Check the inflow of the anticipated normal operating intake 

! If there is deficiency or excess, correct the situation by manipulating the inlet and 

overflow gates 

! Establish a level of operation with stop locks in entry sector into the system 

! Record on a daily basis, the inflow entering the system and if there is a remnant in 

the river flow 

! Monitor and record compliance with the established irrigation shifts in the distribution 

scheme 

! As a preventive measure close the intake damper if rain threatens until the situation 

is regularized. 
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Partial operation of the system 

The partial operation period is characterized by the management and distribution of a 
limited flow of water which provides control and coordination activities between the 
sectors concerned by the following indicators: 

! Inflows to the systems  

! Sprinklers working  

! Lock gates closed and areas in the Cooperative under irrigation  

During partial operation of the system, it is anticipated that new users should not irrigate 
so that, in addition to the activities listed for full operation of the system, the operator 
must perform the following additional activities: 

" In Central Las Mercedes, close the hydrants of new users 

" In the Cooperative close supply gates to the expansion plots  

" In Central Las Mercedes record and control that sprinklers that operate per user, do 
so on the basis of the distribution scheme developed in the Table. 

" In Central Las Mercedes Center control the total number of sprinklers operating at the 
same time so that they do not exceed 45, as set out in regulations. 

" in the cooperative, control strict adherence to the role of irrigation shifts, especially in 
relation to hours of water supply to stockbreeders. 

During the partial operation period, it will be of particular importance that the 
established coordination and control mechanisms function between the operators and 
sectors through inter-sector commissions that may be created.  

User Organization  

In terms of the organization of users, it is expected to enhance the existing Las 
Mercedes Irrigation Association (ARME) by defining the following levels of organization: 
General Assembly, Board of Directors and Operator.   

Las Mercedes systems require the creation of an inter-sector committee to coordinate 
and resolve any conflicts over use that may arise during the critical period of partial 
operation. 
Operators will be people hired by the association, which must satisfy the specific 
activities outlined in the manuals and regulations for the future operation and 
maintenance of the irrigation system. 

Irrigators’ Association  

Users of the irrigation system are organized according to Las Mercedes Irrigation Association 
(ARME) whose regulations are part of this document and are reflected in Annex 1.  
The Association for Administration and Management of Las Mercedes Irrigation System is 
constituted by a directive, a Conciliation Commission and the Assembly of Associates. 
The Board of Directors is comprised of the following members: 
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" A President 

! A Secretary 

! A Treasurer  

! Two Members  

The Conciliation Commission is integrated in the following manner:  

! A representative from Central Mercedes  

! A representative from the Cooperative  

! A representative from the Stockbreeders  

The General Assembly is integrated by all of the members of the Board of Directors and 
by the members of the Association. The attributions, powers and obligations of all of the 
above are set forth in the Bylaws of the Association in Annex 1.  

System Operator  

System operators are responsible for operating the water inlets, the lock gates and the 
hydrants that integrate the irrigation system. They are local people hired by the 
Association and whose most important functions or activities are described by the 
normal and partial operation of the system.   

System Maintenance  

Basic Principles and Concepts  

Maintenance of Las Mercedes Irrigation System includes a series of actions that should 
be included in the following types of maintenance: 

" Regular or routine maintenance without an interruption of the water supply 
" systematic or regular maintenance with scheduled suspension of water supply 

" Emergency maintenance with suspension of water supply 

User involvement in system maintenance activities shall be two terms or types: with 
monetary contributions and contributions in labor (wages) 

Participation in both currency and wages are in proportion to water rights acquired and 
recorded on payment commitments entered into by farmers, so the following rule 
applies: 
"He who has greater rights for use of water, takes or uses more water and therefore 
contributes a greater proportion" 
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Value of Agricultural Production  

Value of Agricultural Production without the Project   
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Considering the cultivated surfaces, both without irrigation and under irrigation, within 
the future project perimeter, the benefits of annual agricultural production have been 
determined, considering the costs and benefits per manzana of cultivation.  

Table 30 presents a relation of the production costs, revenue and benefits per 
manzana, expressed in American Dollars and multiplied by cultivated areas. the results 
that appear on the table show that the net revenue or benefit generated by agricultural 
production of the area within the future irrigation perimeter, in the current situation 
without the project, is USD 57,036.  

Table 30: Value of the Current Production in the Area without the Project, in USD  

CROPS AC 
Cost 
Mzs 

Total Cost  
Revenue 

Mzs 
Total 

Income  
Net Benefit  

Irrigated Bean  25,0 463,9 11.599 947,4 26.053 14.454 
Irrigated Maize  43,0 470,2 20.217 736,8 31.684 11.467 
Irrigated Maize Corn  6,0 434,5 2.607 2.473,7 14.842 12.235 
Pineapple  5,0 1.436,2 7.181 2.842,1 14.211 7.030 
Baby Squash  3,5 666,0 2.331 947,4 3.316 985 
Sesame  2,0 267,4 535 397,9 796 261 
Maize without 
Irrigation  32,0 438,2 14.023 447,4 16.842 2.819 
Bean without 
Irrigation  18,0 435,9 7.847 789,5 15.632 7.785 
TOTAL 134,5  66.339  123.375 57.036 
Notes: AC:  Annual Cultivated Area in Manzanas  
 COSTO:  Production Costs per Manzana, in USD 
 COSTO TOTAL:  Production Costs in the Project Area, in USD 
 REVENUE: Revenue per manzana of crop, in USD 
 TOTAL INCOME:  Revenue in Project Area, in USD 
 NET BENEFIT: Net Benefit in Project Area, in USD 
 Exchange Rate Applied: 19 Cordobas per US Dollar  

Source:  Pre-Feasibility Study  

Value of Agricultural Production with Project   

Considering the cultivated surfaces under irrigation of the two alternative scenarios, the 
following benefits from annual agricultural production have been established, 
considering the costs and benefits per manzana of crop. 

Table 31 presents a relation of the production costs, revenues and benefits per 
manzana, expressed in American Dollars and multiplied by the cultivated areas in the 
scenarios of the project’s situation.  

Table 31: Value of the agricultural production with the Project, in US$  

CROPS AC 
Cost  
Mzs 

Total Cost 
Revenue 

Mzs 
Total Revenue Net Benefit  

Irrigated Bean  68,0 463,95 31.548 1.042,1 70.863 39.315 
Irrigated Maize  96,0 470,17 45.136 736,8 70.737 25.600 
Irrigated Maize Corn  12,0 434,53 5.214 2.473,7 29.684 24.470 
Pineapple  6,0 1.436,16 8.617 2.842,1 17.053 8.436 
Baby Squash  5,0 666,00 3.330 947,4 4.737 1.407 
Sesame  4,0 267,42 1.070 397,9 1.592 522 
Tomato 6,0 3.757,92 22.548 6.315,8 37.895 15.347 
Bell Pepper  4,0 3.567,30 14.269 4.235,8 16.943 2.674 
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TOTAL 201,0   131.732   249.503 117.771 
Notes: AC:  Annual Cultivated Area in Manzanas  
 COSTO:  Production Costs per Manzana, in USD 
 COSTO TOTAL:  Production Costs in the Project Area, in USD 
 REVENUE: Revenue per manzana of crop, in USD 
 TOTAL INCOME:  Revenue in Project Area, in USD 
 NET BENEFIT: Net Benefit in Project Area, in USD 
 Exchange Rate Applied: 19 Cordobas per US Dollar  

Source:  Pre-Feasibility Study  

The results on the indicated table show that the net revenue or benefit generated by 
agricultural production within the future irrigation area is US$ 117.771, which is a 
duplication of the current net benefits.  

Project Costs  

Project costs are divided into: costs for execution of works, costs for compensation, 
supervision and accompanying works, a budget of US$ 256,962.43 is the anticipated 
budget for execution of works. 

The proposal for reducing consultation services costs is to hire a single company 
capable of providing work supervision and accompaniment during construction. To this 
end, it is anticipated to hire a national consulting company with experience in this type 
of service and work. The estimated budget is US$ 167.600,00.  

The accompaniment and post construction service to support during the operation and 
implementation will be carried out by the Millennium Challenge Account through their 
Agricultural Operator. This service is of vital importance to consolidate the operation of 
a collective system in which water rights are recognized as well as the responsibility for 
maintenance of the system. 

The total project cost, considering all the costs mentioned, reaches the sum of US$ 
424,562.43. 

Project Evaluation  

In order to carry out the socio-economic assessment of the project, the private 
evaluation parameters were calculated using spreadsheets developed on Microsoft 
Excel. For its application, costs were generated and income from agricultural production 
under irrigation in situations with and without the project. 

Likewise, the various costs of the project were considered, namely: investment cost for 
the construction of the proposed infrastructure and the costs of supervision and support 
services during the construction of the irrigation system. 

An analysis of the profitability for a 20 year period, which is considered the minimum 
system lifetime, was carried out. The calculation details are presented in Annex 2 and 
the main results are presented in the table below. 

Table 32: Results of Las Mercedes Project Evaluation  

 Without Supervision Total Cost  
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Costs Independent Administration  
Cost, USD 256.962,43 424.562,43 
TIRP 16,49 9,67 
VANP, USD 215.571,44 60.386,26 
C/B 1,27 1,06 

 

 

The previous table evidences that for the scenarios taken into consideration, from the 
private point of view, the Project evaluation gives positive VAN values, the cost-benefit 
ratio above one, and the TIR values above 8%, reason for which the project is profitable 
and its execution is recommended.  
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During the formulation of the terms of reference for Las Mercedes Study, a possible 
Environmental B Categorization was considered which would require a specific 
environmental study.  

Once the dimensions of the flow were derived, the irrigation areas involved and the type 
of works required, a new project D categorization was established pursuant to Decree 
706/2006, for environmental evaluation of Nicaragua. Such category does not require 
an environmental management plan, just a project profile.  

Since the environmental requirements of the Millennium Challenge Account are 
superior to those set forth in such decree, the project was assessed as category C, for 
which a management plan was formulated after identifying both the positive and 
negative impacts of the project.  

Once the management plan was formulated, it was submitted to El Sauce Township for 
its evaluation and subsequent emission of the corresponding environmental license.  

The management plan is detailed in chapter 8 of Las Mercedes Project Feasibility 
Study. It sets forth that the main negative impacts happen during the construction 
phase, reason for which the technical specifications should include the 
recommendations formulated by the environmental study. The contractor that executes 
the works should comply with these instructions and in turn, the works supervisor 
should demand them.  

The project’s feasibility is recognized in that most of the impacts to be generated are 
positive.  
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The designed water infrastructure is the collective use of water, so it is imperative that 
the project beneficiaries are organized to make efficient and sustainable use of both the 
resource and equipment and works.  
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Moreover, Nicaraguan water law requires every user to have a concession contract for 
use of the resource and concluded with the National Water Authority as well as to 
obtain permits for the construction itself. Below is a detailed progress report on legal 
preparation prior to construction.  

 

Creation of the Irrigators’ Association  

After discussion with the leaders involved in the project and Las Mercedes irrigation 
project committee about the possible types of organization that could best 
accommodate, it was decided to establish a water users association, which shall 
consist of partners’ irrigators and stockbreeders. The former have properties within the 
boundaries of irrigation and will win their right to irrigation, based on the work during the 
construction period. Farmers are residents of the lower watershed, those who rely on a 
significant number of livestock heads and will earn their right of access to water through 
their contribution during excavation works. 

Annex 3 contains a copy of the constitution of Las Mercedes irrigation system. This 
copy has been extracted from the book of minutes of the Association, which provides a 
detailed list of all of the persons that make up the association, the association's elected 
Board of Directors, and the rights and obligations of each partner. 

A detailed report of legal issues presented in a crosscutting document was delivered to 
the Millennium Challenge Account, by GFA Consulting, as a product of the analysis of 
Nicaraguan law and the characteristics of the projects involved. 

Bylaws  

From the discussion of alternatives of operation, recognition of the need to manage and 
generate shifts to optimize the use of the proposed infrastructure and to strengthen an 
organization that allows self-management and sustainability of the irrigation system. 
Bylaws of the Association have been agreed in a participatory manner with all 
association partners, which provide both processes and methodologies for conflict 
resolution, controls and compliance of obligations, etc. 

A copy of the bylaws adopted by the Assembly of members of Las Mercedes System is 
presented in Annex 1, the rules of operation approved by the assembly is presented in 
Annex 4. 

Legal Status  

Part of the process of formation of the irrigators’ association; correspond to obtaining a 
legal status so that the organization enjoys legal recognition and the possibility of 
relationships with public and private institutions as a collective group. 
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The crosscutting document for legal preparation prior to construction, made by GFA 
Consulting, evaluates the possibility to obtain such legal status and object of the 
association.  

Annex 5 contains a copy of the municipal resolution that grants the legal status to Las 
Mercedes Irrigators’ Association.  

Pipeline Easement  

A significant part of the infrastructure to be built must be places on private properties, 
reason for which it is necessary to rely on an authorization by the plot owners. Since the 
cooperative system will be lined along part of the existing canal, with some small 
modifications, a document to grant the easement has not been signed because this 
already established. The Central Las Mercedes System will require the corresponding 
authorization because it is a new system.  

In view of the fact that purchase of such infrastructure easements is not included, the 
irrigators’ association, represented by its president, has celebrated an easement 
contract with each of the plot owners for the proposed constructions.  

Such easement commitment grants the permit and right of way to the construction of 
works, as well as the possibility of the partners to access these areas for maintenance. 
These easement agreements have not been monetized in the project due to the fact 
that these are voluntary assignments or local compensation agreements.   

Annex 6 contains a copy of such commitment.   
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Letter of Bilateral Commitments  

As the proposal is to jointly fund the works by the Millennium Challenge Account and 
the water use beneficiaries, the consultant proposes to sign a bilateral letter of 
commitment between both parties that established each party’s responsibility. 

This letter of commitment has been delivered to the Millennium Challenge Account for 
socialization with the beneficiaries. If the matters involved in such commitment have 
been already discussed by the consultant and the irrigators’ association, the Millennium 
Challenge Account must perform a final socialization to underscore from the beginning 
of the construction process, compliance with the agreements.   

Annex 7 contains a copy of the draft letter for the bilateral commitment, as well as a 
letter of request for support and funding by the beneficiaries addressed to the 
Millennium Challenge Account. Such note formalizes the local willingness to make 
counterpart contributions to the project.  

Environmental Permit  

The provisions set forth in Decree 76/2006, the project’s environmental form, as well as 
the environmental management plan elaborated, has been remitted to the El Sauce 
Township for its review, evaluation and subsequent issuance of the environmental 
permit.  

The project was publicly presented on September 03 in El Sauce Municipal Auditorium, 
where the project scope and the impacts that it will generate, as well as the formulated 
mitigation plan were presented.  

In conformity with the project proposal, the Municipality issued an environmental 
backing, authorizing construction of the proposed works, under follow-up and 
monitoring of the proposed mitigation measures.  

Annex 8 contains a copy of the environmental backing.  

Construction Permit  

For the construction of works in the municipality of El Sauce it is necessary to obtain a 
building permit from the land registry office. But having consulted with the municipal 
official about Las Mercedes Project, he mentioned that because the environmental 
permit was issued by the municipality, a new permit is not required. 

For the temporary passageway and construction of access roads to building sites, a 
passageway commitment was entered into with the President of the Association and 
owners of affected parcels. Annex 8 contains this document.  
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Water Act 

The new water law in the waters in Nicaragua, in force since March of this year, states 
that any water use must be authorized and be explicitly supported by a grant awarded 
by the National Water Authority (ANA), those conducting the exploitation. 

To date, no such authority has been established, so it is not possible to make the grant 
application and not know with certainty, the steps and times that these procedures 
require. In the crosscutting legal document, the proposed recommendations for this 
grant should be processed afterwards. Anyway, the bilateral engagement letter 
establishes the liability of the partnership for that procedure. 

0 " - ' & ( " 7 ) 0 " / & 1 % ) . , ) - $ " ) E . 3 5 / ) )

0"/&1%)N8)E.35)))

Catchment Works  

The Central Las Mercedes intake will be placed on the right riverbank of Borbollón Hill 
with a catchment capacity of 30 liters per second. The selected sight is characterized 
for being a massif block in a narrow section, 2,70 m wide along the river.  

The location of the water intake is located approximately 30 meters above the first 
irrigation plot.  

Taking into account the slope on the riverbed and the anticipated catchment flow, a 
Tyrolean style receptacle (with a background grid) is proposed for use, whose 
calculation is presented in Annex 9, the methodology used is that proposed by Krochin. 
Verification of the incoming flow for normal conditions and in flood periods was 
performed.  

The calculation for the settler and the spillway for surpluses are presented in the same 
attachment as for hydraulic calculation, following the methodology proposed by 
Hoogendam and Bottega. 

For the rehabilitation of cooperatives water intake, the recommendations and 
methodology proposed by the National Irrigation Program (PRONAR) in Bolivia, through 
its publication on diversion dams and similar projects were taken into account. 

Both the design data and results attained are contained in Annex 9.  

To improve hydrodynamic conditions of the existing wall, partial demolition of the 
current structure is proposed.    

The closing the stretch where a river lock gate was located completes the closure gate 
on the River; reshaping of the dam wall, improving the conditions of the ridge, and 
construction of a new outlet for the flow. 
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The section to complete the dam will be located in an alluvial bed. The used overflow of 
Las Mercedes River corresponds to a return period of 50 years. 

The outlet for irrigation is at an elevation of 200.06 above sea level, and corresponds to 
an opening of 0.40 x 0.25 m, which limits the flow to the system to no more than 50 l / s. 
Still, the first meters of the channel have a surplus spillway and a series of gates that 
ensure controlled flow of water into the irrigation system. 

For the protection of the intake, construction of upstream channeled walls of the outlet 
and a section of masonry with mortar at the foot of the jack are proposed. For relief of 
uplift loads, placement of distributed leaking holes is proposed.  

The calculation of the sand trap and surplus outlets has been made following the 
recommendations of Hoogendam and Bottega (2006). 

The metric calculations of the catchment work, complementary works and in the entire 
project are found in Annex 10.  

Channels  

Part of the existing main channels in the cooperative system is expected to be lined. 
The slope of the lined canal will follow the current channel slope. The analysis by 
sections is presented in Annex 9. 

The canal walls and sill will be 0.20 m following recommendations from PRONAR 
Bolivia. The deigned channels have a capacity for driving 50 l/s. 

To divert water to irrigation areas, placement of several gauges are considered, the 
calculation of which was performed using the WinFlume software, with which it has 
generated measurement rules, which are presented in the Annex about hydraulic 
calculation. 

Pipeline Network 

The distribution of water to the plots will be done through a network of PVC pressure 
pipes. Considering that the static pressure in the system, it contemplates the use of 
SDR 32.5 pipes in much of the network and SDR 26 pipes in the lowest part on the 
network. 
To facilitate construction of the piping network, vertical and horizontal alignment has 
been considered so that the least number of elbows are needed. Taking into account 
the maximum deflection of 3° of deflection in the tubes, this must be absorbed at the 
junctions of the same. The plans present details of elbow location of 45 ° considered. 

The use of air valves along the network to eliminate air pockets in high points and allow 
entry of air on the high points has been considered, and to allow entry of air while 
emptying.  
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With regard to water hammer effects due to the low speeds favored, in order to avoid 
loss of pressure, the maximum pressure resistance of the pipe was verified and widely 
exceeds the dynamic pressure and the effect of the water hammer. 

The piping network will be loaded from a loading chamber at the upper part and will 
only exit through the hydrants of the network.  

To cross Las Mercedes River, crossing under the river bed was opted, because the 
river in this sector is quite wide. The calculation and equations used are presented in 
Annex 11. 

Special Works 

Realignment of the high channel of the cooperative will need to cross over a stream, so 
an 8 m point aqueduct with a single span supported by two Cyclopean concrete blocks. 
Therefore, it will be necessary to build two road bridges over the canal; the site 
locations are presented in the corresponding drawings. 

The delivery of water will be done through metal hydrants, fitted with shutoff valves to 
regulate flow and pressure in the mobile lines. 
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Aggregate Quarry 

Due to the low volume of aggregate that is required, it is proposed not to open lending 
banks. For collection of local materials it is recommended to purchase sand and gravel 
from local suppliers in El Sauce. The local shoal corresponds to Los Limones River, 
along the road to El Sauce - Achuapa. And the bank of gravel from the processing plant 
at the Telica junction, on the Leon - Chinandega road. This type of provision was 
considered for drawing up the list price per item. 
 

Costs of Non-Local Materials for Work 

Procurement of non-local materials (iron, nails, wood, etc.) will be made in the city of 
León. The costs of non-local materials and yields are presented on the price 
spreadsheet. These costs are estimated based on the identification of items of work 
according to the works of art on the type of work performed. 

Mobilization costs 

Qualified personnel must be hired in the city of León - Estelí and Chinandega, 
especially for the execution of works of art and others. Unqualified staff, for activities 
that do not fall as local input may be contracted in neighboring communities to the 
project area. The cost of mobilization has been incorporated in the budget. 
 
Budget by Chapter  

The budget for infrastructure was developed based on the metric calculations of the 
works executed and the price relationships set forth in Annex 12. The total amount for 
the construction of work amounts to two hundred fifty-six thousand nine hundred sixty-
two 43/100 American Dollars (US$ 280,297.01). 
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Table 33: Budget for Las Mercedes Construction Works  

Direct Costs Budget  Sales Price Budget  
Budget for Construction Works  

(C$) (USD) (C$) (USD) 

1- Preparation 386.636,23 19.847,86 510.359,64 26.199,16 
2- Las Mercedes Intake Works  86.010,91 4.415,34 113.534,40 5.828,25 
3- Central Las Mercedes Minor Works  80.813,78 4.148,55 106.674,20 5.476,09 

Sand trap – Connection Canal  50.973,79 2.616,72 67.285,40 3.454,08 
Loading Chamber  16.473,71 845,67 21.745,30 1.116,29 
Pressure Breaker Chamber 13.366,29 686,15 17.643,50 905,72 

4- Central Las Mercedes Distribution Network  1.539.201,43 79.014,45 2.031.745,89 104.299,07 
Main Pipelines  1.481.851,68 76.070,41 1.956.044,22 100.412,95 
Hydrants 57.349,75 2.944,03 75.701,67 3.886,12 

          
5- Cooperative Intake Works  196.294,82 10.076,74 259.109,17 13.301,29 
6.- Cooperative Minor Works  201.428,27 10.340,26 265.885,33 13.649,14 

Sand trap  39.166,50 2.010,60 51.699,78 2.653,99 
Vehicle Passage  41.943,22 2.153,14 55.365,04 2.842,15 
Aqueduct  20.517,45 1.053,26 27.083,04 1.390,30 
Irrigation Distributors  69.208,89 3.552,82 91.355,73 4.689,72 
Main Distributors – Steps  30.592,22 1.570,44 40.381,73 2.072,98 

7- Canal Network  1.117.588,03 57.371,05 1.475.216,20 75.729,78 
8- Works for Stockbreeders and Laundromats  184.169,28 9.454,28 243.103,45 12.479,64 

Stockbreeders – Reservoir  107.352,76 5.510,92 141.705,65 7.274,42 
Cattle water troughs  59.358,46 3.047,15 78.353,16 4.022,24 
Laundromats  17.458,06 896,20 23.044,64 1.182,99 

TOTAL  3.792.142,75 194.668,51 5.005.628,26 256.962,43 

To generate the sales Price budget, an overhead cost coefficient equal to 1,32 were 
used, according to the following details:  

Table 34: Overhead Factor  

General Expenses (%) 12,00 
Profit (%) 10,00 
Company Structure Costs (%) 10,00 
Total  % 32,00 

 

Table 35 presents the project’s funding structure.  
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Table 35: Budget and Items of Beneficiaries’ Contribution  

Budget for Construction of Works  
Sales Price Budget 

(USD) 

MCA  
Contribution 

(USD) 

Community  
Contributions 

(USD) 

1- Preparation 26.199,16 26.199,16 0,00 
2- Las Mercedes Intake Works  5.828,25 5.828,25 0,00 
3- Central Las Mercedes Minor Works  5.476,09 5.440,05 36,04 

Sand trap – Connection Canal  3.454,08 3.454,08 0,00 
Loading Chamber  1.116,29 1.116,29 0,00 
Pressure Breaker Chamber 905,72 869,68 36,04 

4- Central Las Mercedes Distribution 
Network  104.299,07 88.740,01 15.559,06 

Main Pipelines  100.412,95 84.853,88 15.559,06 
Hydrants 3.886,12 3.886,12 0,00 

        
5- Cooperative Intake Works  13.301,29 13.073,72 227,57 
6.- Cooperative Minor Works  13.649,14 13.290,38 358,76 

Sand trap  2.653,99 2.556,58 97,41 
Vehicle Passage  2.842,15 2.792,60 49,55 
Aqueduct  1.390,30 1.374,93 15,37 
Irrigation Distributors  4.689,72 4.587,96 101,76 
Main Distributors – Steps  2.072,98 1.978,31 94,67 

7- Canal Network  75.729,78 66.370,13 9.359,66 
8- Works for Stockbreeders and 
Laundromats  12.479,64 12.156,19 323,45 

Stockbreeders – Reservoir  7.274,42 7.075,06 199,36 
Cattle water troughs  4.022,24 3.932,79 89,45 
Laundromats  1.182,99 1.148,34 34,65 

TOTAL CONSTRUCTION BUDGET 256.962,43 231.097,89 25.864,55 

The table shows that 10% of total construction costs will be contributed by the 
beneficiaries in labor, both during excavation for laying the pipeline, excavation and 
profiling for the construction of canals and in tamped filling works on trenches and outer 
sides of the channel. 

General Budget  

For the proposed construction on the project, in addition to the cost of works, 
recruitment of a consultant in charge of construction supervision is required as well as a 
support team to support users in complying as counterparts. Annex 13 presents the 
estimated cost for such consulting services. 

The total project budget is detailed on Table 36. 

Table 36: Las Mercedes Irrigation Project Funding Structure  

Heading 
Amount 

USD 
MCA Contribution 

USD 
Contributions from 
Beneficiaries USD 

Investment 256.962,43 231.097,89 25.864,55 
Supervision and Accompaniment  167.600,00 167.600,00 0,00 

TOTAL 424.562,43 398.697,89 25.864,55 
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Annex 14 exhibits detailed Price relations.  
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Operation and maintenance costs are estimated at US$ 4,386, costs that user will 
contribute in daily wages and annual monetary contributions to operate and maintain 
the systems.  
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Project Execution  
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The method of implementation of the works is by hiring a general contractor specializing 
in the implementation of water projects and a consultant with experience in supervision 
and monitoring of waterworks and irrigation. 
The tender for the work shall provide for the commencement of work in January, in 
order to take advantage of the dry season and less water in the river for the 
corresponding construction works. 
The experience required to supervise the works shall likewise include both the 
experience in supervision of civil and hydraulic works, such as intakes, structures, 
pressure pipe networks and leading channels. 
Moreover, the procuring entity must employ a Works Prosecutor, who shall be a civil 
engineer with extensive experience in civil and hydraulic works, to be the person 
designated to manage and monitor the contracts of the contracting and supervision 
companies, ensuring full compliance for the sake of the project. The Works Prosecutor 
will coordinate all necessary aspects of both contracts with the contracting entity, 
between the contractor and supervision companies and between these companies and 
local authorities, institutions and the general public. 
 
Construction Process  

The construction schedule has been adapted for the construction of all the works in a 
period of 160 calendar days, taking into account the construction during the dry period. 

To expedite the construction process the contractor company will, upon redesign of the 
work, start work in parallel on both the network of pipes that go underground, as well as 
the construction of inlets and channels. 

Excavation in semi-hardened and regular fields for piping and channels will be borne by 
the beneficiaries; this activity cannot be met by the contractor without posing a heavy 
load during the first months of the contract. Once trenches are built and pipeline 
bedding is made, the assembly process for the network is pretty fast. Construction of 
canals is expected to be connected with the excavation and preparation of the 
excavation. In order to meet the expected periods, at least two teams responsible for 
canal lining are anticipated.  

Due to the fact that the riverbeds to work do not dry up throughout the year, diversion 
and water control for the construction of intakes is anticipated. We recommend the use 
of pipes for the diversion. The biggest bottleneck will be to identify the speed with which 
beneficiaries can dig trenches to form the pipe network, so it is recommended to start 
this work immediately upon completion of the redesign of work. 

To ensure the implementation on time and according to the established deadlines, it is 
important that the Contractor submits a construction proposal for each prospective 
structure and that it be approved by the project supervision and prosecutor.  
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Community contribution 

Las Mercedes Association of Irrigators has jointly established a contribution of 20 per 
acre to irrigate wages. 

To avoid an overload of work of the beneficiaries, who in addition to the wages to be 
provided in the project must work to support their families, has set aside 2 to 3 days 
maximum per week that each member can work on the project. It is the responsibility of 
the support team to coordinate these activities. 
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The technical specifications for construction are in Annex 15. These instructions are 
suitable for Las Mercedes Irrigation Project. Compliance and control is the responsibility 
of project monitoring and prosecution. )

Terms of Reference for Supervision and support 

The terms of reference for monitoring services and project support are presented in 
Annex 16. It is the responsibility of the prosecutor's supervision and control of work by 
the supervision and guidance. 

Implementation schedule 

The implementation schedule of the works for Las Mercedes Irrigation Project is 
expected to be 160 calendar days, assuming that the works will begin during the first 
days of January 2009, and taking advantage of the dry period. 

Annex 17 shows the tentative schedule of execution of works, considering average 
yields for major activities in the volume of work and the simultaneous execution of 
different activities, thus requiring a large number of workers throughout construction. 
The estimated the amount of the minimum equipment necessary for all the work, is in 
accordance with the details presented in Table 37. 

Table 37: Detail of Minimum Equipment Required  

Detail Unit Amount 
Blender Spin 300 l c/u 2 
Leaping Compactor c/u 2 
Concrete Vibrators c/u 2 
Dump Truck  6 m3 c/u 2 
Water Pump 3” c/u 1 
Compressor c/u 1 
Jackhammers  c/u 1 
Truck 4 x 4 c/u 1 
Electricity Generator  c/u 2 
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For the construction works, plans and detail are submitted for the construction of each 
work. All of these plans are presented in Annex 18. Each of them details construction 
aspects to be considered. 

 



 

 

ANNEX 4 

 

Report on the Studies and Designs of Las Mercedes and Salale Irrigation Systems 

1. Documents provided for each irrigation system  

1.1-Technical Documents  

 1.1.1-Hydrology 

 1.1.2-Topography  

 1.1.3.-Geology  

 1.1.4- Geometric Design  

 1.1.5- Structural Calculus  

 1.1.6- PDF Plans (Blueprints)  

 1.1.7- Calculation   

 1.1.8- Budget Estimates for Works and Unit Price Analysis  

1.1.9- Financial-Economic Evaluation  

 1.1.10- Technical Specifications for Construction   

 1.1.11- Base Document for Irrigation System Management  

 1.1.12- Consolidated Final Report  

1.2- Institutional Documents 

1.2.1- Community   

 1.2.1.1- Minutes of the Incorporation of the Association of Irrigators  

 1.2.1.2- Bylaws of the Association of Irrigators  

1.2.1.3- Minutes of the General Assembly of the Association of Irrigators for Operation of the 

Irrigation System  

 1.2.1.4- Table of Beneficiaries  

1.2.2-Municipal  

 1.2.2.1- Certification of the Legal Status of the Association of Irrigators  

 1.2.2.2- Municipal Environmental Backing for the Project Works  

 

2-Documentation Analysis  

2.1 Technical Documents 

  

 2.1.1 Hydrology  

The documentation for hydrological, pluviometer and flow data of the water sources for the project is considered to be 

well processed for completion of a series of consistent and representative data of the watersheds included in the study, 

as well as the weather data to process the water offer and demand, and to determine the water balance for the systems.  

2.1.2- Topography  

Selection of the sites for the reservoirs and water intakes was carried out together with the users of the selected 
sources, and the topography surveys are consistent with the areas used for construction of works: reservoir and intake 

areas, and the route for tracing the paths for channels and pipelines, as well as complementary works are indicated in 



 

 

the table with the coordinates for the surveyed points, at the intake sites and the distribution path: channels, pipelines 

and complementary works, sufficient for the corresponding reconsideration.   

 

2.1.3-Geology  

According to the geological studies, the selected areas for the work were typified in terms of their origin of formation, 

types of materials, and the absence of geological or volcanic risks.   

2.1.4- Design  

Review of the corresponding technical documents for the structural design of the works: structural calculations, 

calculation of the amount of work to be executed, estimation of unit prices and general cost budgets, are consistent 

with good engineering practices for projects of this nature, and are complete.  

2.1.5- Plans (Blueprints)  

In relation to the submitted plans (blueprints), in the review of the Salale Project plans (blueprints), the blueprint 

numbered as 008 was repeated as 009, because the latter is lacking a stretch of pipelines, which must be requested 

from the MCA-N, or the design company.  

On the other hand, the company to be hired for execution of works should receive the plans (blueprints) in DWG 

CAD Format so that they can update them and include construction modifications and adjustments, and finally 

elaborate the plans (blueprints) “as built”.   

2.1.6-Budgets for Works   

Budgets for works have been updated to take into account both inflation during the period (approximately 22.57%), 

and sliding national currency (Cordobas) based on dollars during the same period (19.48/21.7). Consequently, the 

estimation of the donor’s contribution for construction in Las Mercedes rises from US$231,097.89 to US$257,464.52 

and in Salale from US$260,170.83 to US$288,850.38. 

In terms of the oversight and monitoring budgets, modifications due to inflation and sliding currency were not made, 

considering that although during the period minimum salaries have increased by approximately 14%, estimations in 

dollars for the headings under this concept are very comfortable. An important consideration is the probability that the 

two works will be executed during the same period: the first dry season after the project begins. This will allow 

consolidation of the oversight and monitoring work in a single contract, estimated at US$ 189,900, instead of US$ 

167,600 for Las Mercedes and US$ 169,200 for another oversight and monitoring contract for construction in Salale.  

Memoirs of the calculation are included in the attached Excel Book. 

2.1.7- Financial – Economic Evaluation  

The economic and financial evaluation performed by the Farmer Benefit method, which compares the output of major 

items of agricultural production in project areas, and its price in the without-project and with-project situations, in this 

case, including the incremental production under irrigation, and also the incremental irrigated manzanas or blocks. 

The analysis of the indicators (TIR) IRR, (VAN) NPV and C/B indicators surmount the minimum values required: 
IRR greater than 8% and positive values for NPV and benefit-cost ratio greater than the unit, according to the relevant 

Annexes3. 

2.1.8- Technical Specifications  

The technical specification documents for construction works are revised, which indicates the conditions to be met for 

the concepts of works referred to therein, these should be complemented by NIC 2000 specifications for roads, as 

these include concepts for similar works, and other international standards commonly used in engineering 

(distribution pipes, concrete channels, welds in steel structures, etc.); in some cases, the manufacturer's instructions 

should be followed (if PVC pipelines). 

The country does not have special specifications for these types of works.  

                                                        
3View folders Intakes MCA/Mercedes /Annexes/Annex 7.3 Economic and Financial Evaluation; and Intakes MCA/ 

Salale /Annexes /Annex 7.4 Financial and Economic Evaluation 

 



 

 

From the engineering point of view, the submitted documentation allows for construction of works as soon as these 

are contracted, and that the necessary adjustments according to site conditions, will be defined by the supervisor and 

the contractor, as deemed necessary.  

2.1.9- Terms of Reference   

In relation to the terms of reference for the oversight and monitoring contract, these must be modified according to the 

contracting agency; in the same manner, the scope of the support in relation to terms should also be clarified since 

there are divergences that would reflect in costs. This support should begin at the beginning of the construction of 

works, and continue through a sufficient period of time to guarantee that beneficiaries learn of the irrigation systems’ 

operation and management, as well adaptation to its management, which is estimated at 6 months for construction 

and 4 months of operation, for a total support period of 10 months, as shown in the cost tables.  

It is recommended that the tender documents should make clear the maximum amount available for the project 
construction, the designer should recommend it to be lump sum (fixed), my recommendation is that it should be by 

quantity of work executed and unit prices, as this allows for variations in contracts of such amounts can be high risk 

for the contractor if they are not recognized, for the Oversight and Monitoring it is also recommended to inform the 

bidders about the maximum amount available. 

2.2-Institutional Documents 

The documents related to the operation and sustainability of the system have been reviewed,  verifying that  the 

necessary steps have been taken to satisfy the condition of participation and commitment of the direct beneficiaries of 

works, and national and local institutions that promote the development and mitigation of food vulnerabilities and 

adaptation to climate change impacts. 

These documents were prepared during the project definition phase and due to a standstill of actions for immediate 

construction, implementation and operation was declining, raising the need for its revival in the minds of 
beneficiaries. 

Some documents should be reviewed from a legal standpoint to ensure the permanence of commitments, regardless of 

the variability of the owners or members of the Associations of Irrigators. 

 

 



 

 

ANNEX 5 

Menu of production practices for adaptation to climate variability and change. 

In the municipality of intervention, agricultural production, stockbreeding and forestry are 

performed with low yield production systems and with very strong negative impacts on the 

environment. These have deteriorated the balance of the ecosystems, soil productivity, water 

availability and the richness of the biodiversity.  

The proposed models are already being implemented in some municipalities attended by MST-

MARENA and are geared to revert the environmental issues, particularly land deterioration, and 

toward a substantial increase in agricultural production and livestock as well as forestry. These were 

designed based on the lessons learnt by farmers and local technical experts, during implementation 

of several projects by local NGOs and government institutions; in addition, the knowledge of 

experts and specialists from research centers (INTA, UNA, CIRA) have been incorporated. The 

models will contribute to the creation of a new production culture that is environmentally healthy 

and with good returns. The models will also contribute to improving economic and ecological 

conditions for these beneficiary municipalities.  

Out of 9 models that were identified, 5 were selected for implementation: 2 agro-forestry (basic 

grains with trees and basic grains on improved alleys, 1 silvopastoral (shrubby slopes), and 2 

forestry (Protection of the Water Hole and Forest Gallery Areas for Potential Forestry Use and 

Sustainable Forestry Management of the Broadleaf Dry Forest). 

  

AGRO-FORESTRY SYSTEM:  

The Agro-forestry System consists in associating agricultural crops (maize, beans, sorghum) with 

valuable timber species obtained by natural regeneration or established by direct seeding, combined 

with physical works and agronomic soil and water conservation on sloping land. 

The System is an intensive land management in the short and medium term, depending on each of 
the established components. Management of the agricultural component will aim to increase 

production of basic grains through the association with green fertilizers, crop rotation, incorporation 

of organic materials, integrated pest management (IPM) and non-burning. The forest management 
component will aim to regulate the shadow, ensuring protection and improvement of the 

microclimate required by the main crop by pruning and desuckering scattered trees and windbreaks. 

Management of the physical works component for soil conservation will be aimed at ensuring their 
functionality through their maintenance. 

 

SILVOPASTORAL SYSTEM  

This consists in establishing 3 ecological tiers, using grasses; shrubs and superior trees, ensuring the 
predominance of legumes to meet the objective of producing good protein capacity food for 

livestock in the summer, in addition to producing foliage to improve soil fertility, reduce erosion 

and as an added benefit, the control of weeds (Montagnini et al, 1992; IRENA, 1993b). 

As an integral part of these systems multi-purpose species areas will be established to improve the 

family diet, animal feeding and ecology of the area. To this end, grafted fruit plants and commercial 

timber will be promoted, while also providing each family with materials and technical assistance. 
In developing these actions, contribution of farmers with their labor will be of vital importance.  

 



 

 

 

PROTECTION OF WATER SOURCES AND REHABILITATION OF THE RIPARIAN 

FOREST  

This component will provide protection to the area with riparian forests or river banks and streams. 

Therefore, the protection of springs and streams is a high priority for conservation, restoration and 

sustainable management in the entire drainage network of the micro watershed. 

The project will increase the enrichment activities of degraded forests, management of natural 

regeneration and increasing the areas for the recovery of natural forests, allowing incremental 

development and productivity of forest and agricultural resources by implementing new 

methodologies and techniques for utilization of forest resources, with the implementation of new 
production alternatives based on the economic value of natural forests to improve their quality of 

life. 

 

FOREST MANAGEMENT   

Planning is underway for the development of general management plans where the beneficiary 

population will engage in the development of forestry treatments, no burning, labor and the 
prevention, control and proper management of forest fires. 

It will strengthen forest fire brigades and to identify and understand the potential of the area with 

the aim of taking the first steps to run a water PSA. 

As a result, the municipalities will improve their rate of climate change adaptation and 
appropriation of a new productive culture environmentally friendly and with natural resources, 

strengthening local capacities, with the participation of all sectors of the population, led by the 

municipal government. Furthermore, the formation of strategic alliances between institutions 
programs and projects to meet common goals. 

COMPONENTS  

Protection of water sources and rehabilitation of forest galleries  

The protection of water sources and rehabilitation of forest 
galleries is a system that will be implemented on farms, which 

will allow for recovery, maintenance and increment of the 

protection functions of the natural forest surrounding the existing 

water hole in the communities and forests with high landslide 
risks.  

This system will take into consideration the areas for potential 

forest use with and without the forest and forests with fragmented 
galleries.   

 

FOREST MANAGEMENT  

The forest management component will be implemented with farmers 
by performing low intensity forest management; therefore, this 

requires a search for innovative mechanisms where environmental and 

financial sustainability in the mid and long term, which hinders 
change in the use of soil for agricultural activities with the search and 

identification of clients demanding Payment for Environmental 

Services (PES) (Water).   



 

 

The beneficiary population will engage in no burning, its workforce and prevention, control and 

proper management of forest fires. In other words, both the conservation, which is the proper care 

and protection of the forest, will be a direct responsibility for the beneficiaries of the project. By 
investing time, labor and replicas of experiences, they will contribute to justify the investment in 

environmental compensation funds, investments in reforestation and restoration in areas where 

appropriate. 
 

Characteristics of potential forestry use and management proposals 

Management Proposal Characteristics of 

potential forest use With forest Without forest With forest gallery 

Water holes and human 

consumption water wells  

Landslide risk areas and 
protection of infrastructure  

Natural regeneration 

management + 

protection against 

forest fires + 
forestry 

management plan 

(forestry treatments)  

Promotion of natural 

regeneration and/or 

enrichment + protection 

against forest fires and 
for livestock (rounds, 

fencing, land clearing) 

Enrichment + 

protection (fencing)  

 

Main soil and water conservation works  

Type of work/erosion Erosion gullies and channels Sheet erosion Landslides 

Conservation Works  
Stone dikes (4/ha) 

inflammable dikes (4/ha) 

Dead Barriers  

Dead barriers, 

infiltration chambers, 

individual terraces  

Contention Walls  

Bench terraces  

 

Advantages and disadvantages of establishing forest management  

Advantages Disadvantages 

Secondary forests have high regeneration 

capacity  

A good part of the forests have non-

commercial lumber potential  

Management allows for easy and fast soil 

coverage  

Regeneration management requires time 

and patience  

Reduced soil erosion based on its 

establishment  

Promotion of regeneration is required for 

at least five years  

Captura de carbono en la biomasa como 

en el suelo 

Earnings are low but constant  

Does not require many investments per 

area unit  

 

It can be simultaneously performed with 

agricultural activities  

 

It improves the landscape and increases 
the value of the land in the long term   

Payment for environmental services  

 

The advantages that the model offers require a waiting period, therefore exclusive use of the land 

for forestry purposes.  



 

 

Advantages and disadvantages of re-establishing riparian forest  

Advantages Disadvantages 

Conservation and regulation of the water 

regime and river and stream flow  
Access to the area under protection is restricted 

More water availability in the summer for 

human and animal consumption  
In most cases, it requires a collective decision  

Many lands without a forest have high 

regeneration capacity  

This requires fencing to protect against livestock 

and fire  

Its protection allows easy and fast soil coverage  
The initial investment is important, compared 

with agricultural investment  

Reduction of soil erosion once coverage is 

recovered  
It requires exclusive use as a forestry area  

Capture carbon in the biomass and in the soil   

It does not require much investment per area 

unit  
 

In the mid-term, improves the landscape and 
increases the value of the land  

 

The structure of the forestry system seeks to maintain and increase the reload of the aquifers through 

changes in practices for land use, with activities to fence the forest, clean sites, build rounds, pruning, and 

land clearing and thinning in the forest, physical works for soil and water conservation, such as: dikes, a 
small general inventory of the flora and fauna, and surveillance of the sites to prevent forest fires through 

the organization of brigades against forest fires.  

Agro-Forestry System  

Basic Grain Cultivation with Scattered Trees   

The basic grain production system with scattered trees consists of 

associating agricultural crops (maize, beans, and sorghum) with 

valuable timber species obtained by natural regeneration or established 
by direct planting, combining with physical and agronomic works for 

soil and water conservation on sloping lands.   

This model’s structure has 3 components: agriculture, forestry and soil 
and water conservation works.  

The basic grain system with scattered trees will be formed by the 

following elements: crops to be established (green fertilizers or basic grains during the first season crops 
and basic grains in the second season) in association with valuable timber species.  

1. Innovative practices  

2. Complementary practices  

It is designed in strips along the contour where the main crops alternate (maize, sorghum, beans) with 
green fertilizer, so as to allow rotation of first and second season crops. This leaves scattered trees between 

the strips of crops and green fertilizer, while maintenance works are arranged according to the slope and 

contour. Finally windbreaks will be established in a single block on the edge of the plot, according to wind 
direction, as shown in the Figure. 

For the agricultural component, cultivating the main crops in agricultural association, will be done with 

handspikes, during the first season crop (May) independent crops will be planted (maize, sorghum, red 

beans and black beans), and during the second season crops beans, maize, sorghum and corn or a 
combination thereof will be established.  



 

 

For the forestry component it is suggested that for the first season, the scattered trees through natural 

regeneration should be selected, such as: Laurel, Cedar, Mahogany, Genizaro, White Guanacaste, and in 

the second season, windbreaks should be established with 3 rows of trees and in three rolls (Melina, 

Acacia, Olive, Laurel, Calf Guácimo, Tigüilote and Eucalyptus). 

For Soil and Water Conservation, the physical works will be built (curb terraces or dead barriers, 

infiltration chambers, stone dikes and living barriers) at the initial establishment of the system, before the 

first rains, while the agricultural works (green fertilizer and hedgerows) will be installed with the rainy 
season (first and/or last season). 

Components, elements and techniques of the basic grains system with scattered trees  

Component Parameters Association during First Season Association during Second Season 

Species  Beans  Sorghum  Maize Maize Sorghum  Beans  

Association  Maize + Sorghum, Maize + Beans, 

Sorghum + Beans, Beans  

Maize + Sorghum, Maize + Beans, 

Sorghum + Beans, Beans 

Varieties  INTA 

Precocious 
INTA Red 

Corn 

Creole  
Pinolero 1, 

Tortillero 

Precocious  

NBS  

Creole 
Pujagua 

NB-6, NBS, 

Creole 
Pujagua 

Tlayoli. NB 

Nutrinta 

Corn  

Creole 
Pinolero 1, 

Tortillero 

Precocious  

INTA 

Precocious 
INTA Red 

Agricultural  

Arrangement  In separate strips and with crop rotation, following the contour   

Forestry  Parameters  Natural Regeneration (*) 

Species  Laurel, Cedar, Mahogany, Genízaro, White Guanacaste, Aripin (White Brazil) , 

Pochote 

Densities  200-250 trees/ha. 

Scattered Trees  

Arrangement  Scattered  

Species   Nim-Laurel-Yellow Acacia – Eucalyptus  

Density   100 to 150 trees per 100 lineal meters  

Windbreaks  

Arrangement   3 rows in three rows  

Soil and Water 

Conservation 

Works  

Parameters   

Dimensions  0.70 m x 0.70 m  and 100 m length  Contour Terraces 
or Dead Barriers  Arrangement  On contours and strengthened with shrubs  

Dimensions  1.50 m length x 1.00 m width and 1.00 m depth  Infiltration 

Chambers Arrangement  Each terrace will be built  

Dimensions  1.5 m height and 1 m base or thickness and the length or crosscutting section 
between 2 to 3 m. 

Stone Dikes  

Arrangement  The drains and gullies of the plot are placed  

Dimensions  Stakes of Espadillo, black wood, Piñuela and Tigüilote. 15 to 30 cm. in diameter 

and 2.0 m long (including what is going to enter = 1 m) 

Dikes with 

Living Barriers  

Arrangement  These are placed in plot drains and ditches  

Species in 

Green 

Fertilizer  

Mungo, Alacin, Canavalia, and Velvet plants with all the crops and associations, 

except with first and second season beans  

Arrangement In separate strips with crop rotation following the contour level 

Species on 

Live Barriers  

Espadillo, Sugarcane, Gandul, Pineapple, Lemmon Grass and  Valerian 

Agricultural 

Works  

Arrangement On contours before the contour terrace or dead barrier  

 



 

 

Vegetation to be used for setting up the system:  

Component Materials to be employed Amounts to be used 

Agriculture    

Beans (kg/ha) Seeds 30 – 40  

Maize (kg/ha) Seeds  20 – 30  

Sorghum (kg/ha) Seeds  15  – 20  

Forestry    

Scattered Trees Complete plant in bag  200 to 250 trees/ha 

Windbreaks  Complete plant in bag 100 to 150 trees in 100 lineal 
meters  

Conservation Works    

Live Barrier Dikes  Stakes  15 - 20 units/dike  

Green Fertilizer (kg/ha) Seeds  30 – 40  

Live Barriers (kg/ha) Seeds  38 

 

Advantages and disadvantages of the “Basic Grains with Scattered Trees” production model 

Advantages Disadvantages 

Improved soil conservation through control of 

erosion and maintenance or improved fertility 

Requires much investment per area unit  

Firewood production and other forestry products  Management of the model requires time and 
patience on the part of the farmer  

Food production for self-consumption and for 

local market sales as well as for exports  

These models require promotion at least during 

the first five years  

Carbon capture in the biomass and in soils  Requires much labor per area unit  

Agricultural and forestry activities can be 

performed simultaneously  

 

In the mid-term, improve the landscape and 

increase land value  

 

Improve socioeconomic conditions in rural areas   

Climate effects toned down   

More moderate micro-climate   

Maintains soil structure and fertility   

Helps to recover degraded soils   

More production and better quality harvests in 

marginal environments  

 

Source: CATIE 1999. Agro-Forestry Teaching Module  

Cultivation of basic grains in improved pathways  

This system will consist of the association of agricultural crops (maize, beans, sorghum and sesame), with 
timber species set out in rows, forming alleys, with the combination of Soil and Water Conservation works 

on sloping lands. 

For this system, the strategy will be to provide basic grain seeds only in the first planting season, turning 
production into a revolving fund where 80% of basic grain seeds will be delivered, with a commitment by 

the farmer to return 100% of seeds received to the seed bank that manages the local economic development 

office (ODEL) of the Municipal Government, to try to guarantee seeds for other farmers and for 
themselves, for the following years.  

The Basic Grains System in improved alleys will be formed by the following elements:  



 

 

• Crops to be established (green fertilizer during the first season + basic grains during the last)  

• Construction of pathways demarcated by barriers or contour terraces  

• Innovative practices  

• Complementary practices 

For the agricultural component planting of major crops and agricultural associations will be made with 

handspikes in the first season (May); crops will be planted separately (corn, sorghum, red beans and black 

beans) and for the second season, Maize, Sorghum and Corn, or a combination thereof. 

For the forestry component it is suggested that during the first planting season, planting live fences with 1 

row of woody trees in a linear fashion (Tigüilote, Acacia, Sardinillo, Black Wood, and Neem) in the 

perimeter of the plot. 

For the component of Soil and Water Conservation Works, physical works will be built (contour terraces or 

dead barriers, infiltration chambers, stone dikes and live barriers) at initial establishment of the model, 

before the first rains, while agricultural works (green fertilizer and hedgerows) will be installed with the 

season (first and/or last). Live barriers will also be established with Valerian and Lemon Grass, in order to 
protect the conservation work. 

 

Graphic Illustration of the Basic Grains Model in Improved Pathways 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Design and Arrangement of the Basic Grains Sub-System in Improved Pathways   

Crop Phases 
Element Model 

Association in First Season Association in Second Season 

Agricultural 
Association  

Species  Beans  Sorghum  Maize  Maize  
Sorghu
m  

Beans  Sesame  

 Association  
Maize + Sorghum, Maize + 

Beans, Beans, Sesame  

Maize + Sorghum, Maize + Beans, Beans, 

Sesame 

 Varieties  

Wine Red 
Costa 

Rican Red  

INTA 
Cinnamon  

Estelí 

90, H46 

Corn 
Creole  

Pinolero 

NB-6,  
Creole 

Pujagu

a 

NB-6, 
Creole 

Pujagua 

Corn 
Creole  

Pinolero 

Wine Red 
Costa 

Rican Red  

INTA 
Cinnamon  

Estelí 

90, H46 

ICTA-R 
Mexican 

Nicarao 

 Arrangement In separate rows and with crop rotation, following the contours   

Forestry 

Component 
Model   Plantation 

Forestry Rows  Species   
Black Wood, Leucaena, Acacia, Marango, 

Vainillo 

 Densities   300-400 trees/ha  

 Arrangement   In rows, following the contours  

Establishment 

of Live Fences  
Species  

Nim, Leucaena, Acacia, 

Sardinillo, Marango, Guázimo 
de ternero, Tigüilote and 

Vainillo 

 

 Density  
35 to 50 trees in 100 lineal 

meters  
 

 Arrangement  Lineal along plot perimeter   

Soil 

Conservation 

Works 

Parameters   

Contour 

Terraces or 

Dead Barriers  

Dimensions  0.70 m x 0.70 m and 100 m length  

 Arrangement  Following the contours and strengthened with shrubs  

Infiltration 

Chamber  
Dimensions  1.5 m long, 1.0 m wide and 1.0 m deep  

 Arrangement  They will be built on each terrace (7-14) 

Stone Dikes  Dimensions  1.5 m height,1 m base and the length or crosscutting section between 2 to 3 m. 

 Arrangement  They are placed in plot drains and gullies   

Live Barrier 

Dikes  
Dimensions  

15 to 30 cm diameter and 2.0 m length (includes the part that will be introduced 

= 1 m) with stakes of Espadillo, Madero negro, Tigüilote and Piñuela. 

 Arrangement  Se ubican en los drenajes y cárcavas de la parcela. 

Agricultural 

Works  

Species in 

Green 

Fertilizer  

Mungo, Alacin, Canavalia, Terciopelo with all of the crops and associations  

 Arrangement  In separate strips, with crop rotation and following the contours  

 
Species in 

Live Barriers  
Espadillo, Sugarcane, Gandul, Pineapple, Lemmon Grass and Valerian  

 Arrangement  In contours before the contour terrace or dead barrier  



 

 

         

Vegetation Material to be used in Establishing the System  

Component Materials to be employed Amounts to be used 

Agriculture    

Beans (kg/ha) Seeds  30 – 40 

Maize (kg/ha) Seeds  20 – 30 

Sorghum (kg/ha) Seeds  15 – 20 

Sesame (kg/ha) Seeds  3 - 4 

Forestry    

Forest Rows  Complete plant in a bag  300-400 Trees/ha 

Live Fences  Stakes 150 to 200 Units  

Conservation Works    

Live Barrier Dikes  Stakes  10 - 20 Units/dike  

Green Fertilizer (kg/ha) Seeds 30 – 40 

Live Barriers (kg/ha) Seeds  38 

 

Advantages and Disadvantages of the “Basic Grains in Improved Pathways” Production Model  

Advantages Disadvantages 

Produce considerable amounts of biomass trees, 

agricultural crop cuttings and foliage from green 
fertilizer   

Requires much investment due to the scheduled 

activities in a specific area  

Produce firewood for cooking food and for trade, in 

addition to providing other forestry products  

The management model requires a budget, time 

and patience on the part of the stakeholders 
(farmers)  

Produce basic grains that guarantee food security (self-

consumption) for farmers; surplus is traded in the local 

market or exports, which represents an improvement in 
the standard of living of the inhabitants in these seven 

municipalities  

This model lacks adaptability by the farmer, thus 

requiring promotion for these models at least 

with the introduction of this project in the seven 
municipalities during these upcoming five years  

The biomass from trees, the cuttings from agricultural 

crops and foliage from green fertilizers, contributes 
toward erosion control, maintains and improves soil 

fertility  

As of its implementation, the model requires 

labor with initiative and dedication  

This model can be set up simultaneously, beginning 
with the establishment of soil conservation works after 

the forestry and agricultural component  

Lack of real monitoring of the involved activities 
in establishing these agro-forestry models by the 

interested organizations and institutions  

Improve socioeconomic conditions for farmers in these 

seven municipalities  

Capacity building (strengthening) are missing so 

that these models guarantee their sustainability  

In the short term, improves the landscape in the area 

and substantially increases the value of the land  
 

Improves edaphoclimatic conditions in the area   

The micro climate in the area becomes more 
acceptable and healthier for the population  

 

The establishment of this model will contribute to 

maintaining the structure and fertility of the soils  
 

Helps to recover degraded soils (productivity)   

Improves production and quality of harvests in 

marginal environments  
 

Captures carbon in the biomass and in soils   



 

 

SILVOPASTORAL SYSTEM  

Components of the Silvopastoral System  

The following table describes the practices for each component of the silvopastoral model (pastures, 

agriculture, forestry, conservation Works) to be implemented; in some cases, these are traditional Works 
that farmers develop by component.-  

Components and Techniques of the Silvopastoral Model  

Component Sustainable Practices Contribution 

Pastures  

Planting 

pastures 

(Angleton, 

Gamba, 
Taiwan, King 

grass, 

Brachiaria) 

Maintenance of 

grazing lands (re-

planting, 

fertilization, etc.)  

Integrated MIP 

Pest 

Management 

and no-burning 
(fire cutoff 

rounds)  

Cuts, mixture 

and stockpiles 

of fodder ( 

(Gramineae + 
Leguminosea) 

Agriculture 

Crop planting 

(maize and 

sorghum) and 

leguminous 
creepers 

(Canavalia and 

Velvet)  

Crop 

maintenance and 

leguminous 

creepers  

Integrated pest 

management 

and no-burning 

(fire cutoff 
rounds)  

Manual 

harvesting of 

padding 

(50days) and of 
creeping 

leguminous 

plants  

Dosage of 

supplementa

ry feed 

(fodder)  

Improved 

feeding diet for 

livestock and 

increased milk 
and beef 

production.  

 

Forestry  

Natural 

regeneration 

or shrubs or 

scattered trees  

Maintenance of 

shrubs and 

scattered trees  

Preventive 

surveillance for 

external fire 

control and 
against fires   

Harvest and 

gathering of 

fruit and fodder 

(fodder cutting 
and fruit 

crushing)  

Dosage of 

natural 

concentrate 

or extract  

Conservation 
Works  

Lagoons with 
filters  

Infiltration 
chambers  

Stone or live 
barrier dikes  

Maintenance of 
works  

Reconstruc
tion of 

works  

Income 

generation 

derived from 

forester 
management – 

reduction of 

soil 
degradation  

Source: Adapted from the Final Report Document of the MST-UNDP Investment Project, 2005  

Pasture Component  

Improved pastures will be set up such as, Angleton, Gamba, King Grass, Brachiaria, and Taiwan to 

guarantee feed for the livestock during the summer period and increase family income by selling seeds. In 
addition, the stockbreeder population will have better nutrition opportunities with the rest of the 

components incorporated in the model.  

This model includes the establishment of agricultural crops for the elaboration of improved padding; it is 

cut at 50 days (flowering), it is extended over the plot of land (3 to 4 days) for uniform drying and it is 

mixed with grasses (Angleton, Gamba, etc) to feed the farmer’s livestock.  

Planting has been established during the last season (August) in order to have feed during the summer; 
planting is done with handspikes, without ox plowing or machinery; integrated pest management is 

performed with preventive measures.   

Forestry Component  

It is composed of a floor scattered shrub species, obtained by natural regeneration or direct seeding. The 
recommended species are Marango, Black Wood, Tigüilote, and Guácimo, in addition to the following 

timber floor with wide treetops scattered like Genizaro, Ear Guanacaste, Wild Carao, Quebracho, 

Tamarindillo, Chilamate and Mango. 



 

 

Conservation Works  

The expected results in the construction and maintenance of conservation works and the combination of 
these techniques, erosion control and afforestation, with multiple-use approaches, can retrieve in a 

sustainable way degraded and impoverished rural areas (CONAF / JICA 1998, Manual Erosion Control.) 

Storm Water Infiltration Ditches   

These will be built with dimensions 2 m wide, 1 meter deep and length according to ground conditions. 

These areas will be established in drainage depressions (not streams) to retain and store water from storm 
water runoff. The goal is to help reduce soil erosion, increase biomass production for livestock fodder, 

improving soil moisture conditions and accelerate the growth of plants in their vicinity. 

Dead Barriers  

These are built with stones from the location and following the contour line with a width according to the 

slope (a minimum of 70 cm base by 70 cm high); the purpose is to reduce surface runoff, encourage 
infiltration and retention of eroded soil.  

Stone Dikes 

These are built with stones from the location and settled in drains and gullies of the plot, strong structure 

with dimensions of 1.5 m base and 1 m wide; the length will depend on ground conditions. Construction of 

the dike includes a water level controller.Escuchar 

Live Barrier Dikes 

Dikes will be built with live barriers with dimensions of 10-15 cm in diameter and up to 2.5 m long, using 
Espadillo, Black Wood, Piñuela and Tigüilote. Construction of the dike includes a water level 

controller.Escuchar 

Construction of Water Management Works in the Silvopastoral System  

According to the characteristics of each farm, we will define the type of water harvesting system, which can 

be small lagoons, hand-dug wells, collection fountains, etc., which will project the amount of compensation 
depending on the materials required and the beneficiary will assume labor or materials available on their 

farm. 

Structure of the Model  

Although the model presents variables for natural 
regeneration and plantation, with regard to the 

forestry component, it conserves the structure on the 

illustration.  

The illustration shows the model on a sloping plot 

with different livestock rotation, forestry coverage, 

grasslands and the component for conservations 
works to guarantee better soil conditions in these 

municipalities while generating income for families 

and development of the area with sustainable 
projection. 

Source: Consultation Workshop with Farmers, El Jicaral, El Sauce and Cinco 

Pinos, August 2005 

 

  

 



 

 

 

Structure of the Model with the Natural Regeneration Variable  

Parameters First Season Last Season 
Grassland 

Component  Species  
Angleton, Gamba, Brachiaria, 
Taiwan, King Grass. 

 

 Seeds Kg/ha 10-15   

 Arrangement  Planting by scattering seeds   

Agriculture  Crop   Maize  Sorghum  

 Seeds Kg/ha   9  7  

 Variety   Creole Creole-Corn 

 Arrangement   
Scattered Seeds – Planting with 

Seeds  

Creeping 
Leguminous  

Species   Velvet or Canavalia 

 Seeds Kg/ha  45 

 Arrangement   
Scattered Seeds – Planting with 
Seeds 

 

Implementation of the Silvopastoral System  

We propose the establishment of 3 soil and water conservation practices, 2 agronomic practices to improve 

soil fertility and practice to control soil drying effects. The introduction of these practices will improve 

animal performance, greater security to the drinking water of animals, reduce erosion, increase aquifer 
recharge and enhance biodiversity while increasing family income for farmers. 

Establishment of the Components (grasslands, agricultural and forestry) 

Pastures will be established in the first planting season in conjunction with the leguminous, taking into 

account that the harvest period of these components will be 180 days, according to weather conditions. The 

forestry component is set in the last season when it comes to planting and in the first season when it comes 
to natural regeneration. Living fences are set by stakes before the rains start during the first season. The 

agricultural component is also set for the last season, since these crops are used for cutting within 50 days 

after its establishment. 

Activities Encompassed by the System  

By way of example, the sequence of activities by component is presented as follows: 



 

 

 

Activities that the model encompasses for its establishment  

Component Practice/Time J F M A M J J A S O N D 

 Site Selection  X           

Grasslands Natural Regeneration    X          

 Crop     X        

 Management       X X X X X X X 

 MIP      X X X  X X X 

 Fire Cutting Rounds  X X     X X   X X 

Agricultural               

 Crop        X X    

 Management         X X X X  

 Biomass Cutting            X  

 
Incorporation into 
Pasture 

           X 

Forestry               

Selection of Species    X X X        Shrubs and 

Scattered Trees  Natural Regeneration    X X X        

Live Fences 
Plant and Stake 
Preparation 

(nurseries)  

X X X X      X X X 

 
Transportation of 
Plants  

    X        

 
Holes and 

Distribution  
     X       

 Plantation       X       

Green Fertilizer               

 
Canavalia and Velvet 

Crops  
    X        

 Management      X X X X     

 Biomass Cutting         X     

 
Incorporation of 

Pasture  
        X    

Conservation 

Works  
Fountains with Filters   X X X X        

 Infiltration Chambers    X X         

 Barriers              

 
Stone Dikes and Live 

Barriers  
  X X         

 
Maintenance of 

Conservation Works  
X X X        X X 

 



 

 

 

Advantages and Disadvantages of the “Silvopastoral Model on a Shrubby Hillside”  

Advantages Disadvantages 

Contributes to soil conservation, retention of water 

erosion and improves soil structure and fertility  

The time factor is a limitation since these 

are mid and long term processes  

Food production for livestock, organic fertilizer, 

firewood and other forestry products  

The establishment and management of the 

model requires funding for the farmer  

Improves dairy product production for self-

consumption and trade, both in the local and export 
markets  

They are high risks due to existing 

drought problems in these municipalities  

Captures carbon in the biomass and soils  Requires more qualified personnel  

Improves the landscape and increases land value   

Improves socioeconomic conditions in rural areas   

Incidence in the area’s micro climate   

Contributes to healthy management of the stockbreeder 

population  

 

Reduces water stress risks among the stockbreeder 
population  

 

Helps to recover degraded soils   

Serves as an element for awareness among neighboring 

farmers  

 

Source: CATIE 1999, Agro-Forestry Teaching Module  

Training  

This is about a teaching process – participatory learning, for which different theoretical-hands on 

workshops will be implemented. The intention is to reinforce knowledge that stakeholders already have, in 

addition to calling their attention to the effects of degradation, the lack of protection and conservation of 
different resources available in the area and that influence the project, as well as having the beneficiaries 

appropriate themselves with the laws that regulate these resources.  

A series of subject matters for training are proposed but these will be consulted with the beneficiary 
families when the farm plans are made. The proposed subjects are as follows:  

1. Climate Change  

2. Production Systems (forestry, agro-forestry, silvopastoral)  

3. Soil and water conservation  
4. Comprehensive crop management  

5. Elaboration of organic fertilizers  

6. Elaboration of botanical pesticides  
7. Biological, physical and mechanical pest control  

8. Forestry Management  

9. Environmental Education  
10. Operation and Organization of Fire Control Brigades  

11. Water Resources Management  

12. Participatory Planning on Farms  

13. Pasture and Fodder Management  
14. Alternative cattle feed for the dry season  

15. Herd Management and Animal Health  

16. Gender and the Environment  
17. Payment for Environmental Services  



 

 

 

Technical Assistance   

Its basic role is to guide farmers so that they are not simple receivers of the knowledge they will develop 

with the project through training sessions or individual and group visits, but rather become replicators of 
technology adjusted to the specific traits of each farm, which is defined in the Adaptive Production 

Systems fostered by this project, with efficient management of natural resources and the environment.  

This is based on the hands-on learning method, starting with the existing organizational structure of the 
project beneficiaries. The technical assistance will elaborate a monthly plan and then will be broken down 

into weeks in order to assess the scope and compliance with planned activities. To execute the technical 

assistance, there will be adequate technical staff for this purpose.  

 

Methodologies:  

• Group Assistance: it will be provided to farmer groups. Its content will be evaluation and information, 

using field validation and outreach implemented in productive activities.  
• Individual technical assistance: it will be provided to individual farmers, accompanied by the 

respective promoter, and will consist of direct visits to plots in order to gather the respective 

information and monitor individual plans and activities.  
• Field validations: will be performed in selected project areas. Their election and rating will be jointly 

performed with project promotion and coordination.  

 

The technical assistance will be in charge of providing technical guidelines related to the following 

subjects:  

1. Forestry Plantations  

2. Fruit Plantations  
3. Soil Conservation Works  

4. Disaster Prevention and Mitigation Works  

5. Use and Elaboration of Organic Fertilizer  
6. Use and Elaboration of Botanical Pesticides  

7. Live Barriers  

8. Dead Barriers  

9. Dikes  
10. Ditches  

11. Forest Fire Prevention Actions  

12. Environmental Sanitation and other subjects identified in the farm plans  

Promotion  

Community leaders will be selected and trained; these will support the technological transference process 

to beneficiaries, transmitting knowledge, experience and skills; they will also guarantee summons for 
events and will serve as support for different project activities. 

The Gender Approach  

Gender equity analysis allows women themselves and men as well to recognize the opportunities and 

limitations that we have to attain personal and collective development within the historical and 
geographical context in which we live.  

This is a matter of improving the specific development of each woman and man; improve the person, but 

also the community to attain a better individual and collective standard of living through actions that are 



 

 

related to concrete ways of eliminating inequality. To this end, we must recognize the expressions that 

inequality assumes in the concrete historical and geographical contexts in which we live, work and act.  

Each man and each woman have responsibilities to attain sustainable human development. Girls, boys, 

youth, adults, elderly women and men, each must contribute from their experience to promote and develop 
the community.  

 

ENVIRONMENTAL ASPECTS  

By developing this project, there will be a direct positive environmental impact through establishment of 

plantations and enrichment of forest galleries, there will be improved climate conditions, the level of soil 

erosion will diminish and future benefits will be produced such as local PES initiatives. In the same 
manner, use of silvopastoral and agro-forestry products and production of fruit trees will generate an 

alternative source of income for beneficiary families.  

Future benefits are expected from different payment initiatives for environmental services (PES), which 

can be fostered, as they are a flexible, direct and promissory compensation mechanism, where providers of 
these services receive payment from the users themselves.  

 

FARM PLANS  

Intentions are to execute farm plans in a simple manner with farmers in order to learn the current status of 

the farm, i.e., how it currently is, area distribution and occupation, the trees it has, the materials available, 

the tools it has, among others. This will allow to identify the needs of the farm and the organization that 
can be provided to it, with the main purpose of using the soil space and to obtain maximum benefit from it.  

Once the analysis of the current status of the farm is made and we have thought out how we want to have 

the farm within a time frame (dreamt and desired farm), proposals will be elaborated geared toward 

changes that will lead to achieving the farm’s objective, obtain the maximum benefit with activities that 
generate income, achieving a better standard of living for the family while contributing to environmental 

conservation.  

Elaboration of the activities plan will be made within a period of time. The purpose of this is to have guides 
for activities and to be able to define the best time for its implementation. In addition, it allows identifying 

the necessary materials and input for it execution and identification of what we have and what are needed. 

The latter allows us to develop our self-management capacity. The final result is the farm plan.  

 

 



Annex 6 

Environmental Permits for the Salale and Las Mercedes I r rigation Systems 

 







 

ANNEX 7 

Persons interviewed 

1. Ministry of the Environment and Natural Resources: 

i. Suyen Perez.- Director of Climate Change 

ii. Raquel Sanchez.- General Directorate of Planning 

iii. Engracia Merlo.- General Directorate of Planning 

iv. Janire Álvarez.- Departamental Delegate León 

v. Orlando Caceres.- MST-MARENA 

vi. Glenda Oviedo.- Regional Node, SINIA, North Pacific 

        

2. National Water Authority: 

i.  Luis Angel Montenegro.- National Authority 

 

3. Ministry of Agriculture and Forestry: 

i. Roger Rodríguez.- Director General of Policy 

ii. Benjamín Herrera.- Specialist in Land Use Planning 

iii. Arcángel Abaunza.- Director of Technology Policy 

 

4. Social Investment Fund: 

i. Rodolfo Blandón.- Director of Operations and Development 

ii. Julio Canales.- Director of Purchasing 

iii. Yalmar Zamora.- Specialist in Water Supply and Sanitation 

 

5. Ministry of Transport and Infrastructure: 

i. Fabio Guerrero.- Coordinator Environmental Management  

ii. Juergens Lacayo.- Construction Registry and Control 

 

6. National Institute of Agricultural Technology: 

i. Miguel Obando.- Sub Director  

ii. Víctor Arana.- Sustainable Agriculture Program 

iii. Arlen Payan.- Specialist in Irrigation and Water Management 

iv. Homero Gallo.- Director, Occidental Research Center 

v. Ana Lucia Lorío.- Specialist in Sustainable Agriculture, Occidental Research 

Center 

vi. Juan José López.-  Extension Worker, El Sauce 

 

7. National Forestry Institute: 

i. Ingrid Torres Luna.-  Coordinator, JICA-INAFOR Master Plan 

 

8. Nicaraguan Institute of Territorial Studies: 

i. Javier Mejía.- Executive Sub Director 

ii. Isaías Montoya.- Director of Water Resources  

 

9. Institute of Rural Development: 

i. Eddy Aburto.- Delegate Managua 

 

10. Municipality of El Sauce: 

i. Rosa  Amelia Valle Vargas.- Mayor 

ii. Orlando García Ibarra.- Deputy Mayor 



 

iii. Carlos Castillo.- Director of Planning 

iv. Johana Luna.- Environmental Management Unit 

v. Luisa Carolina Velázquez L.- Director of Purchasing 

vi. Pedro Anastasio Medina.- Cadastre 

vii. Leonardo Ruiz.- Local Development Office 

viii. Ciro Edén Pastora.- Las Mercedes Irrigators Association 

ix. Jesús Rocha.- Las Mercedes Irrigators Association  

x. Victorino Pérez.- Las Mercedes Irrigators Association 

xi. Salvador Parrilla.-Coordinator, Salale Irrigators Association 

xii. Luis Espinoza Mendoza.- Municipal President UNAG. 

xiii. Milker Hernández.- World Vision 

xiv. Isabel Gadea.- Coordinator Community Cabinet, Petaquilla 

 

11. Municipality of Achuapa 

i. Diego David Figueroa Gontol.- Mayor 

ii. Adonías Corrales Blandón.- Deputy Mayor 

iii. Nubia López.- Director of Infrastructure and Water Projects 

iv. Francisco López Gontol.- Environmental Management Unit 

v. Ronald Urbina.- Credit Unit, Multisectoral Cooperative Juan Francisco Paz Silva 

 

12. Municipality of Villanueva 

i. Juan Fernando Gomes Ovando.- Mayor 

ii. Alfredo Aragón.- Environmental Management Unit 

iii. Juan Manuel Gaitán.- Risk Management  

 

13. Municipality of Somotillo 

i. Kenny Alberto Espinoza Gaitán.- Mayor 

ii.  Daniel Paredes.- Environmental Management Unit 

iii. Eduardo Real.- Agriculture Coordinator 

iv. Luis Rodríguez Espinoza.- Community leader, Citizens’ Power Cabinet  

v. José Francisco García.- Producer - Apacunca 

vi. Juan Betancourt.- Community leader, Jicote 

vii. Felipe Méndez.- Farmer- Emergency Committee 

viii. Santos Méndez.- Farmer - Apacunca 

ix. Hamilton Flores Ríos, - Rancher- Matapalo 

x. José Reyes Suazo.- Farmer - Apacunca 

 

14. Municipal Associations 

i. Horacio Lanzas Reyes.- Executive Director, Association of Municipalities 

of Northern Chinandega-AMUNORCHI 

ii. Sara Guillermina Franco.- Executive Director, Association of 

Municipalities of León-AMULEON  

iii. Roberto García- Head of Environmental Management Unit, Association of 

Municipalities of Nicaragua. 

 

15. Other Organizations 

i. Irving Larios Sánchez.- Institute of Social Research-INGES 

ii. Diego Gómez.- Institutional Strengthening Specialist, Integral Watershed 

Management, Water and Sanitation Project-PIMCHAS 

iii. Guillermo Rodríguez.- Head of Cooperation with Nicaragua, Friedns of teh 

Earth, Spain. 



 

 

16. Universities 

i. Maritza Andino.- Anthropology Department – Autonomous National University of 

Nicaragua-Managua 

ii.  José Inés Varela.- National Institute of Technical Training - El Sauce 

 



Component 1 $2,477,215

Construction contract Irrigation Systems, Las Mercedes and Salale $727,215

Construction contracts, rainwater collection and storage facilities $1,650,000

Consulting Contract, Civil Engineer, Project Team $65,000

Supplementary Training Contracts $35,000

Component 2 $1,302,785

Stipends for Agro-ecology students $77,185

Workshops and site visits with Agro-ecological producers $55,800

Materials for implementation of agro-ecological farm transformation plans $1,069,800

Materials for demarcation and protection of water system recharge areas $100,000

Component 3 $400,000

Stipends for Anthropology students $19,200

Consulting contract, gender and family role workshops $60,000

Workshops and technical assistance, micro-watershed management plans $120,000

Operational expenses, municipal technical teams and micro-watershed committees $150,800

Workshops and technical assistance, sub-watershed management plan and committee proposal $40,000

Workshops, incorporating climate change issues in muncipal plans $10,000

Component 4 $440,000

Hydrological study, causes of flooding in Villanueva River sub-watershed $120,000

Training and participatory monitoring of soil and water conditions in targeted micro-watersheds $62,960

Equipment, installation and operation, electronic information posts $94,500

Consulting contracts, SINIA project coordinator and 8 computer technicians with GIS skills $145,040

Annual lessons learned reports $17,500

Project Execution $450,000

Project office $53,000

Consulting contract, Project coordinator $96,000

Consulting contracts, extension workers $138,000

Consulting contract, adminstrator $16,800

Vehicles $34,000

Operating Expenses $112,200

Total Project Cost $5,070,000

Project Cycle Management $430,000

Inception workshop $500

Annual reports $500

Mid-term evaluation $20,000

Final Evaluation $20,000

Audits $45,000

Monitoring Field Trips $2,000

Other 342000

Amount of financing requested $5,500,000

ANNEX 8

Detailed Indicative Budget



ANNEX  9 

DRAFT TERMS OF REFERENCE -- PROJECT COORDINATOR 

REDUCTION OF RISKS AND VULNERABILITY FROM FLOODS AND DROUGHTS IN THE 

ESTERO REAL RIVER WATERSHED 

 

I. INTRODUCTION 

 

Within the framework of the Kyoto Protocol, with the Climate Change Adaptation Fund, MARENA with 

UNDP support will execute a project called ―Reduction of risks and vulnerability from floods and 

droughts in the Estero Real River watershed‖. This watershed has been seriously affected by great floods 

and extended droughts, which has caused reduced productivity and affected food security.  

The project will concentrate its resources in micro-watershed in the upper parts of the Villanueva River 

Sub-Watershed in the municipalities of El Sauce, Achuapa and Villanueva; it will also support 

mechanisms so that the nine municipalities on the Estero Real River Watershed incorporate measures to 

adapt to climate change in its territorial organization plans, water use and investment, as well as related 

regulatory instruments.  

Background  

In Chinandega and Leon, the Estero Real River Watershed, and particularly the Villanueva River Sub-

Watershed, deforestation and inadequate land management practices, particularly in the upper and middle 

watershed, have caused high erosion and sedimentation rates that have weakened agricultural production 

and threaten food security. During the rainy season, landslides in the middle watershed and heavy 

flooding in the middle and lower watershed are common, aggravated by extreme events such as 

hurricanes or storms, causing heavy losses in harvests, human lives, domestic animals, damage to 

infrastructure and a progressive deterioration of local economies. During the dry season, many surface 

sources dry up and insufficient rainfall limits access to water and reduces productivity, even when there is 

not an outright drought..  

The Government of Nicaragua, with support from the Climate Change Adaptation Fund will intervene in 

Watershed 60 to carry out a series of actions that respond to long term reduction of risks from drought 

and flooding caused by climate change and variability. The project will create mechanisms for local 

implementation of the National Environmental and Climate Change Strategy, as well as the micro and 

sub-watershed management structures called for in the General Law of National Waters, incorporating 

climate impact considerations. Municipal governments, community organizations, farmers’ associations 

and technical experts from national institutions, citizen power cabinets and local population should   

converge in these structures.  

El objective of the project is to reduce risks from droughts and flooding generated by climate change and 

variability in the watershed of the Estero Real River. To reach the objective, the Project will rely upon a 

coordinated set of interventions designed to implement new public policies for addressing climate change 

by introducing agro-ecological practices and participatory watershed management in highly vulnerable 

rural communities. Through targeted investments in water retention, long-term farm planning, and 

institutional capacity building in local communities, municipalities and government agencies, the Project 

will validate an adaptation scheme as a vehicle for implementation of the national climate change 

strategy. The project will have four outcomes: 

   

1. Reduced risk of climate induced water shortages for small scale domestic and productive uses in eight 

micro-watersheds in the upper watershed of the Estero real River.  

2. Strengthened climate resilient agro-ecological practices for the effective use of available water in the 

eight targeted micro-watersheds.   
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3. Enhanced institutional capacities for the incorporation of climate change risk management in work 

plans, policies, and normative instruments in the Villanueva River sub-watershed, and the watershed 

of the Estero Real River.   

4. Disseminated results and lessons learned about building climate change resilience in vulnerable rural 

communities. This will be based on ongoing monitoring and analysis of climatic conditions and 

changes in land use, water flows and soil quality.  

  

II. OBJECTIVE OF THE CONSULTING SERVICES  
 

Guide the implementation of the Project "Reduction of risks and vulnerability from floods and droughts in 

the Estero Real River watershed‖ achieving the proposed outcomes, under the guidance of the Project 

Coordination Committee (PCC). 

 

III. CONSULTING SERVICES’ SCOPE AND DURATION  

The consulting services will be undertaken in the project’s area of influence, for a four year period, subject to 

the administrative reviews of the MARENA Climate Change Directorate.  

  

IV. FUNCTIONS  

Work will be performed under the administrative direction of the MARENA Climate Change Directorate 

in order to obtain the outcomes required to comply with the project objective. Concretely, the Project 

Coordinator should:  

 Prepare annual work plans and budgets.  

 Coordinate with local government and non-governmental institutions linked to project 

development.  

 Coordinate and manage project implementation, including monitoring and communications, as 

well as supervision of expert teams and the integration of micro and sub-watershed management 

structures. 

 Direct the project technical team. 

 Coordinate implementation of the specific activities and tasks described in the project’s annual 

operational plans (AOP) with the technical team and other relevant stakeholders. 

 Create coordination mechanisms in the different levels of work and generate synergies among 

different participants as well as among diverse activities, products and results. 

 Facilitate compliance with the activities and schedules established in the AOP. 

 Facilitate conflict resolution among stakeholders and resolve obstacles in the way of timely 

efficient implementation of activities and achievement of outcomes. 

 Prepare a specific project communications and public information plan under the guidance of the 

PCC. 

 Submit regular reports. 

 Others, as set forth in the Project Document 

 
VI. CONSULTANT’S PROFILE  

University graduate in anthropology, sociology, social psychology, adult education or agronomy with 

experience in the introduction of a gender focus in adaptive watershed management.   

Demonstrated experience in promoting processes of social and organizational change in Nicaraguan 

public administration at the national, and particularly, at the municipal level.  

 

The following will be positively valued:  

 Knowledge and/or experience in projects with a watershed approach  
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 Experience in adaptive agro-ecological practices  

 Knowledge of municipal management and territorial organization 

 Experience in preparing educational programs 

 Awareness of climate change issues 

 
For performance of  functions, the person must meet the following requirements:   

 Ease of expression in Spanish  

 Social skills and ease in dealing with people  

 High achievement motivation 

 Willingness and flexibility to work with few resources and under pressure  

 Awareness of development cooperation issues  

 An integrating and proactive personality  

 Capacity for teamwork as a team, including coordination, consensus building and establishment 

of inter-personal and inter-institutional relations, including international cooperation institutions, 

ministries, local governments, other organizations and stakeholders in the area of interest of the 

project 

 Integrity, responsibility, initiative, a respectful approach to human rights 

 Exclusive dedication 
 

VI. FEES 

 The manner of payment will be monthly, for an amount of ……… equivalent to………… 
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ANNEX 10 

Gender and Family Role Workshops 

1. Background 

There have been a number of rural development projects in Nicaragua which have made 

significant efforts to enhance gender equality. One of these—the Sesame Production and 

Marketing Project in Nicaragua (PRODUMER II), carried out by the Mennonite Economic 

Development Associates (MEDA) for the Canadian International Development Agency 

(CIDA)—was active from 2005 to 2009 in various communities located within the 

Villanueva River Sub-watershed. Near the end of the PRODUMER project, CIDA 

suggested that MEDA undertake a gender strategy implementation review
1
 in order to 

identify lessons learned and provide recommendations for future projects in the area.  

The central activity of the PROUMDER Gender Strategy was a series of six workshops 

held over a period of two years. All the sesame producers involved in the project were 

invited to the workshops. In the strategy review, in depth interviews were held with 34 

producers and their spouses, selected at random from among two groups: those who had 

attended at least three gender workshops and those who had attended less than three. 

The key finding of the review was that wide variations were apparent in the degree of 

appropriation of a gender focus and a commitment to behavioural changes that tend 

toward greater gender-equality.  The review described these differences as follows: 

At one extreme a few participants affirmed and demonstrated an enthusiasm for 

promoting gender equality that is affecting many areas of their lives. They described 

a series of behavioural changes in relation to: 

 the household: men washing clothes, fetching water, sweeping floors, changing 

diapers, cooking, and helping care for chickens and pigs. 

 children: greater dialogue, cessation of corporal punishment, encouragement of 

boys to assume household tasks, encouragement of girls to study and/or to assume 

roles in productive activities. 

 inter-personal communication: conscious efforts to be patient, to listen, to respect 

the other’s point of view, to discuss important issues, to converse and share 

emotions, especially between spouses but also with other family members. 

 agricultural production: women participating and/or taking the lead in crop 

planning, managing traceability registers, calculating costs and benefits, 

negotiating sales. 

 social leadership: women attending meetings, promoting participation of others, 

speaking up in public, assuming formal leadership positions in cooperatives and 

community organisations; men encouraging other men to change traditional 

macho behaviours and supporting those who make the change. 

 self-motivated role definition: women and men defining their respective roles 

through identification of individual traits and interests, regardless of traditional 

gender patterns.   

                                                 
1
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Eight of the 34 producers/spouses interviewed, six women and two men, appear to 

belong in this category. They seem to have an internal motor running which pushes 

them to identify areas where existing cultural patterns interfere with gender equality 

and to seek ways to change the restrictive behaviour. In at least two cases this 

attitude forms part of a creative drive that has led to experimentation and innovation 

in agricultural production as well. 

At the other extreme, six of the producers/spouses interviewed—three women and 

three men—did not show or convincingly identify any change in attitude or behaviour 

that would tend toward greater gender equality….  

The remaining 18 producers and spouses who participated in conversations with the 

reviewer appear to be at different points in a continuum between the eight active 

promoters of gender equality and the six who appear to remain untouched by the 

project’s efforts to induce this cultural change. … While the members of this group do 

not appear to have an internal motor driving them toward ever more gender equality, 

they do appear to have internalized a (perhaps somewhat nagging) sense that they, 

and others in their communities, should change. Their pride in their own changes 

indicates a sense of advancement, and they criticize, for example, those men who still 

refuse to eat until their spouses serve them. Only at the upper end of the continuum, 

however, do they articulate interest in actively seeking to stimulate a shift toward 

gender equality in their communities. 

The review sought to identify and analyze the factors that caused these differences. This 

outline lists the recommendations derived from that analysis and indicates how they will be 

applied in the proposed project. 

2. Repetition 

The project will offer a series of workshops in each micro-watershed. A single workshop is 

not enough to effect behavior change. Participation in at least 4 workshops will be the goal 

for the couples engaged in preparing and implementing agro-ecological farm 

transformation plans. 

 

3. Economic analysis of gender-specific roles 

This is a key element. Participatory task and role analysis is a common practice in rural 

development efforts and is often used as a backdoor entry into gender analysis, effectively 

disarming automatic male defences against the word ―gender‖. The PRODUMER 

workshops took this one step further by including a detailed process in which:  

 gender-specific groups of men and women estimate the monetary value of the tasks on 

the lists generated in the participatory task and role analysis, and  

 each group presents its estimates to the other and explains, defends or adjusts them in 

the ensuing plenary debate. 

The PRODUMER review found that this process made a deep impression on many 

participants.  

4. P

eer support 
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Behavioral change is made much more difficult when it is being criticized or ridicules by 

friends and neighbors. It is easier if. The workshops will be held in the micro-watersheds 

for groups of couples, so that ensuing efforts to change behavior can be accompanied by 

peer support. 

 

5. Workshop leader personality 

The facilitation skills and personality of the workshop leader are very important. A 

specialist in preparing and conducting gender workshops will be contracted to plan and 

carry out carry out two sets of 8 workshops in each micro-watershed (a total of 32 

workshops each year for four years). 

 

6. Outreach worker attitude 

In discussion of this point the PRODUMER review states: 

Two somewhat different perceptions of the reason for having a gender focus in the 

project were expressed by the four extension agents interviewed. One perception 

could be described as generic support for gender equality. This view is that gender 

equality is an important societal goal, that a major cultural shift toward greater 

gender equality is underway in our society, and that every social change project can 

and should include efforts to support and accelerate this shift. 

The second perception could be described as recognition of a desperate need for all 

available talent and energy. In this view the challenge faced by any effort to help 

smallholder subsistence farmers emerge from chronic poverty by entering the 

market economy is so overwhelming that attempting it without freeing both men and 

women from the crippling structures of traditionally gender-determined roles is like 

trying to run an obstacle course with both legs in plaster casts.  

The first view assigns gender-awareness activities an important secondary place in 

the project, right behind the primary agricultural production and marketing 

component. The second view locates gender-awareness activities as a tool which is 

essential if there is to be any possibility of success in agricultural production and 

marketing.  

The sharpest illustration of the validity of the second view in the project relates to 

the need for sesame producers to keep traceability records of their production and 

sales process. Many producers interviewed do not keep such records. Among those 

couples who do keep them, it is the woman who actually does the recording. This 

was found to be a natural product of the fact that the women involved could read 

and write while their spouses could not. In those cases, if women’s hands are kept 

off agricultural production activities, analysis and planning, there will be no 

traceability records.  

Not surprisingly, the two agricultural extension agents who clearly hold the second 

view have been much more successful in achieving massive and repeated attendance 

by their producers in focus group workshops. 

In recognition of the importance of outreach worker attitudes, the project will endeavor to 

ensure that all members of the project team: 
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 h

ave spent the most time reflecting about gender relations in their own lives and 

consciously crossing traditional gender barriers in their own behaviour. 

 show a willingness to enter into personal relations with farm families in a role other 

than that of a provider of agricultural expertise. 

In addition specific gender role analysis workshops will be designed and held for project 

staff. All the members of the Municipal Technical Teams (MTT) will be invited to 

participate in these workshops. 

 

7. Youth participation 

Changing traditional gender roles has important impacts on intra-family relations, and can 

lead to opportunities and difficulties in relation to children. The gender specialist will be 

asked to ensure that 3 or more of the series of 8 workshops are designed to enable older 

children in the farm families to participate together with their parents. 
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ANNEX 11-UNDP Environmental Finance – Specialized Technical Services 

 
Stage Specialized Technical Services Provided 

Identification, 

Sourcing and 

Screening of Ideas 

Provide information on substantive issues and specialized funding opportunities 

(SOFs) 

 Verify soundness and potential eligibility of identified idea 

Feasibility 

Assessment / Due 

Diligence Review 

Technical support: 

provide up-front guidance; 

sourcing of technical expertise; 

verification of technical reports and project conceptualization; 

guidance on SOF expectations and requirements 

 Provide detailed screening against technical, financial, social and risk criteria and 

provide statement of likely eligibility against identified SOF 

 Assist in identifying technical partners; 

Validate partner technical abilities. 

 Obtain clearances – SOF 

Development & 

Preparation 

Technical support, backstopping and troubleshooting 

 Technical support: 

sourcing of technical expertise; 

verification of technical reports and project conceptualization; 

guidance on SOF expectations and requirements 

 Verify technical soundness, quality of preparation, and match with SOF expectations  

 Negotiate and obtain clearances by SOF 

 Respond to information requests, arrange revisions etc. 

 Verify technical soundness, quality of preparation, and match with SOF expectations  

Implementation Technical and SOF Oversight and support 

 Technical support in preparing TOR and verifying expertise for technical positions.  

Verification of technical validity / match with SOF expectations of inception report.  

Participate in Inception Workshop 

 Technical information and support as needed 

 Technical support, participation as necessary 

 Advisory services as required 

 Allocation of ASLs 

 Technical support and troubleshooting,  Support missions as necessary. 

 Project visits – at least one technical support visit per year. 

 Technical support, validation, quality assurance 

 Return of unspent funds  

Evaluation and 

Reporting 

Technical support, progress monitoring, validation, quality assurance 

 Technical support, participation as necessary 

 Technical support in preparing TOR and verifying expertise for technical positions.  

Verification of technical validity / match with SOF expectations of inception report.  

Participate in briefing / debriefing 

 Technical analysis, compilation of lessons, validation of results 

 Dissemination of technical findings 

 

Service standards: 

1. initial response to communication within 2 working days 

2. full response to communication (with the exception of a response requiring travel) within 

10 working days 
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ANNEX 12 

List of Acronyms 

 

ANA   National Water Authority 

CAPS    Drinking Water and Sanitation Committee 

CAI    Inter-institutional Support Committee 

COFODEC Cooperative Fund for Farm Development in El Sauce 

PCC Project Coordination Committee 

PC Project Coordinator 

CURS   Regional University Center, Somotillo 

DNP    Directorate of Climate Change, MARENA 

MTT   Municipal Technical Team 

FISE    Social Investment Fund 

GEF   Global Environment Fund 

INAFOR  National Forestry Institute 

INETER   Nicaraguan Institute of Territorial Studies 

INIFOM  Nicaraguan Institute of Municipal Development 

INTA   Nicaraguan Institute of Agricultural Technology 

IDR    Institute of Rural Development 

INATEC National Technological Institute 

INTUR Nicaraguan Institute of Tourism 

MAGFOR  Ministry of Agriculture and Forestry 

MARENA  Ministry of the Environment and Natural Resources 

MST   Sustainable Land Management Project 

MTI     Ministry of Transport and Infrastructure 

NOAA   National Oceanic and Atmospheric Administration (United States) 

ONG    Non-Governmental Organization 

PNDH   National Human Development Plan 

PIMCHAS Integral Watershed Management, Water and Sanitation Project 

UNAG  National Union of Farmers and Ranchers 

UNAN  National Autonomous University of Nicaragua 
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UGAM Municipal Environmental Management Unit 


