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I. Introducción!!

%&! '()'! *+! )+! ,*-),./! +'0),'&! +/! ,*+/1'2&*! 3*! &/.! 45.! 6,*-7'3/.! ! *+! &'! +'0),'&*8'9! *+!
17,0)3!3*! :)*! *.! )+!27*+! -'3'!1*8!45.! *.-'./;!%.! )+!3*,*-</!<)4'+/!=! -/4/!0'&!3*2*!
*+0*+3*,.*!6','! ./&7-70',!3*!&'.! ')0/,73'3*.! -/46*0*+0*.! *&! .)47+7.0,/!3*! *.0*!27*+!3*!
>/,4'! -/+07+)'!=! !*+!?6074'.! -/+3 7-7/+*.;!@*-7*+0*4*+0*! .*! -*&*2,?!*&!3A'!4)+37'&!3*&!
'()'!B##!3*!C',8/D9!.7*0*!3A'.!'+0*.!.*!6,*.*+0?!*&!+)*1/!7+>/,4*!3*&!E,/(,'4'!F/+G)+0/!
HCIJKLMF%N!./2,*!!C/+70/,*/!3*&!O2'.0*-747*+0/!3*!O()'!=!*&!I'+*'47*+0/!*&!-)'&!&&*1?!
6/,! 0A0)&/! P!"#$"%&#&' %(' )*+%",*' -%' &*(%*),%(+#' .' *$/*' 0#+*12%'3' 4(5#")%' -%'
*6+/*2,7*6,8(' 9:;:<' =!Q'.! 2)*+'.! +/07-7'.! 3*&! 7+>/,4*! ./+! ! :)*! *&! RST! 3*! &'! 6/2&'-7?+!
4)+37'&9! *.! 3*-7,9! )+/.! U;VWW! 47&&/+*.! 3*! 6*,./+'.9! 37.6/+*+! ='! 3*! >)*+0*.! 3*!
'2'.0*-747*+0/! 3*! '()'! 6/0'2&*X! .7+! *42',(/9! &/.! 3'0/.! ./2,*! &/.! .*,17-7/.! 3*!
.'+*'47*+0/! 4*G/,'3/.! +/! ./+! 4)=! '&*+0'3/,*.9! *.0745+3/.*! ! :)*! -'.7! *&! $VT! 3*! &'!
6/2&'-7?+!4)+37'&9!/! .*'!45.!3*!#;YWW!47&&/+*.!3*!6*,./+'.9!-',*-*+!3*!*.0/.! .*,17-7/.!
B"D;!

!!O(*+0*.!27/&?(7-/.9!:)A47-/.!=!,'37/'-071/.! 6)*3 *+!-/+0'47+',!*&!'()'!=!*.05+!'./-7'3/.!
'!37>*,*+0*.!*+>*,4*3'3*.9!3*!*.0/.!-/+0'47+'+0*.!&/.!27/&?(7-/.!./+!&/.!45.!>,*-)*+0*.!
=! -').'+! )+'! (,'+! 4/,274/,0'&73'39! *.6*-7'&4*+0*! *+! +7Z/.9! 3/+3*! .*! *.074'! :)*!
'+)'&4*+0*!4)*,*+!45.!3*!";U!47&&/+*.!!6/,!*+>*,4 *3'3*.!<A3,7-'.!B#D;!I*!3*.-/+/-*!&'!
1*,3'3*,'! >,*-)*+-7'! ! 3*! &'.! *+>*,4*3'3*.! *+! &/.! <)4'+/.! :)*! ./+! './-7'3'.! '! &'!
6,*.*+-7'!3*!&/.!'(*+0*.!:)A47-/.!*+!*&!'()'9!*.6*-7'&4*+0*!6/,:)*!&'!4'=/,A'!3*!*.0/.!
'(*+0*.! -').'+! *+>*,4*3'3*.! - ,?+7-'.9! 0',3'+! 4)-</.! 'Z/.! *+! 4'+7>*.0',.*!
-&A+7-'4*+0*! =! *+! 4)-<'.! /6/,0)+73'3*.! *.! 37>A-7&! 6,/2',! &'!,*&'-7?+[! *\6/.7-7?+!]
*+>*,4*3'3;! !

!L/.! <'! 4/071'3/! ,*'&78',! *.0'! L/07-7'! %673*47/&?(7-'9!&'! *.-'.*8! =! ,'-7/+'47*+0/! 3*&!
'()'9!!:)*!<'!6'3*-73/!*&!6)*2&/!1*+*8/&'+/!3*.3*!*&!' Z/!#WWV9!!'(,'1'3'!*+!*&!'Z/!#W"W9!
=!&'!'6',7-7?+!3*!+/07-7'.!*+!&'!6,*+.'!+'-7/+'&!=!&/-'&!:)* !3'+!-)*+0'!3*!&'!4'&'!-'&73'3!
3*&!6,*-7'3/!&A:)73/!B$9^D;!%+!*.0'!6,74*,'!*+0,*('!,*17.',*4/.!&/.!'(*+0*.!:)A47-/.!!:)*!
6)*3*+! -/+0'47+',! *&! '()'9!&'.! *+>*,4*3' 3*.! './-7'3'.! '! *.0/.! '(*+0*.9!<'-*4/.! )+'!
'6,/\74'-7?+! '! &'! ! -/+0'47+'-7?+! :)A47-'! 3*&! '()'! *+! +)*.0,/! 6'A.9! ,*17.'4/.   &'!
+/,4'071'! />7-7'&! =!,*'&78'4/.! ,*-/4*+3'-7/+*.! 6','! 37.47+)7,! &/.! ,7*.(/.! :)A47-/.!
'./-7'3/.!'&!-/+.)4/!3*!'()' !-/+!-/+0'47+'+0*. 9!*+0,*!/0,/.;!  

 

II. Condiciones del agua para consumo humano. Potabilización;!

%&!'()'!3*!-/+.)4/!<)4'+/!3*2*!.*,!0,'+.6',*+0*9!7+/3/,'9!7+-/&/,'9!&72,*!3*!47-,/27/.9!
&72,*! 3*! '(*+0*.! :)A47-/.! B*+! -/+-*+0,'-7/+*.! 4*+/,*.! '&! +71*&! 45\74/! ! 6*,47073/D! ! =!!
&72,*!!3*!!,'37/'-07173'3!B*+!-/+-*+0,'-7/+*.!4*+/,*.!3*&!+71*&!45\74/!6*,47073/D;!
E','! :)*! '()'! .*'! '60'! 6','! *&! -/+.)4/! <)4'+/! 3*2*! .*,! ! ./4*073'! '! )+!6,/-*./! 3*!
0,'0'47*+0/! /! 6/0'27&78'-7?+9!! :)*! 6)*3*! ! .)2371737,.*! *+! -)'0,/! *0'6'.[! clarificación, 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desinfección, acondicionamiento químico y acondicionamiento organoléptico BN7(),'!L_!
"D!BUD;!
!
La clarificación,!-/+.7.0*!*+!&'!*&747+'-7?+!3*!6',0A-)&'.!>7+'.;!I*!.)237173*!*+!-/'()&'-7?+9!
>&/-)&'-7?+!=!.*374*+0'-7?+!=J/!>7&0,'-7?+;!!
La coagulación y floculación!./+! 3/.!6,/-*./.!3*+0,/!3*!&'!*0'6'!3*!-&',7>7-'-7?+!3*&!'()';!
O42/.!6,/-*./.!.*!6)*3*+!,*.)47,!-/4/!)+'!*0'6'!*+!&'!-)'&!&'.!6',0A-)&'.!.*!'(&)07+'+!
*+! 6*:)*Z'.! 4'.'.! &&'4'3'.! >&/-.! 0'&! :)*! .)! 6*./! *.6*-A>7-/! .)6*,*! '! &'! 3*&! '()'! =!
6)*3'+!6,*-7670',;!
!La floculación!07*+*!,*&'-7?+!-/+!&/.!>*+?4*+/.!3*!0,'+.6/,0*!3*+0,/!3*&!&A:)73/!6','!:)*!
&'.! 6',0A-)&'.! <'('+! -/+0'-0/;! %.0/! 746&7-'! &'! >/,4'-7?+! 3*! 6)*+0*.! :)A47-/.! *+0,*!
6',0A-)&'.! 3*! 4/3/! :)*! .*! >/,4*! )+'! 4'&&'! 3*! -/5()&/.9! &'! -)'&! .*,A'! 0,7374*+.7/+'&! =!
6/,/ .';! O.A! .*! >/,4',A'9! 4*37'+0*! *&! -,*-747*+0/! 3*! 6',0A-)&'.! -/'()&'3'.9! )+! >&/-!
.)>7-7*+0*4*+0*!(,'+3*!=!6*.'3/!-/4/!6','!.*374*+0',; !
El término coágulo!.*!,*>7*,*!'!&'.!,*'--7/+*.!:)*!.)-*3*+!'&!'(,*(',!)+!,*'-071/!:)A47-/!
B-/'()&'+0*D!'&!!'()'9!/,7(7+'+3/ !6,/3)-0/.!7+./&)2&*.;!Q'!-/'()&'-7?+!-/47*+8'!'&!'(,*(',!
*&!-/'()&'+0*!'&!'()'!=!3),'!>,'--7/+*.!3*!.*()+3/; !

Los  coagulantes!45.!>,*-)*+0*.! ).'3/.! *+! *&!6,/-*./!3*! -/'()&'-7?+! ./+[ ! *&! .)&>'0/!3*!
'&`47+'9!')+:)*!0'427a+!6)*3*+!*46&*',.*!/0,/.!:)*!!6)*3*+!. *,!45.!1*+0'G/./.9!-/4/!!
&'.!.'&*.!3*!<7*,,/9!&'.!-)'&*.!07*+*+!)+!4',(*+!3*!6b!45.!'46&7/!:)*!&'.!3*!'&)47+7/9!./+!
`07&*.!*+!*&!!0,'0'47*+0/!3*!'()'.!2&'+3'.!-/&/,*'3'.!*+!&'.!:)*!&'!*&747+'-7?+!3*&!-/&/,!.*!
/207*+*!-/+!45.!>'-7&73'3!'!1'&/,*.!5-73/.!3*&!6b;!!

La turbidez!*.!)+'!4*373'!3*&!(,'3/!*+!*&!-)'&!*&!'()'!67*,3*!.)!0,'+.6',*+-7'!3*273/!'!&'!
6,*.*+-7'!3*!6',0A-)&'.!*+!.).6*+.7?+;!!F)'+0/.!45.!.?&73/.!*+!.).6*+.7?+!<'='!*+!*&!
'()'9!45.!.)-7'!6',*-*,5!a.0'!=!45.!'&0'!.*,5!&'!0),273*8;!!Q'!0),273*8!*.! -/+.73*,'3'!)+'!
2)*+'!4*373'!3*!&'!-'&73'3!3*&!'()'!B!U9Y!D;!!

I*(`+!&'!HCI!BH,('+78'-7?+!C)+37'&!6','!&'!I'&)3D9!&'!0),273*8!3*&!'()'!6','!-/+.)4/!
<)4'+/!+/!3*2*!.)6*,',!*+!+7+(`+!-'./!&'.!U! LcK9!=!*.0',5!73*'&4*+0*!6/,!3*2'G/!3*!"!
LcK;  

La  cloración! ! -/+! 37>*,*+0*.! .'&*.! -&/,'3'.9! .*! )07&78'! -/+! *&! /2G*071/! 3*! *&747+',! &/.!
'(*+0*.! 3*! 076/! 27/&?(7-/.9! *.6*-7'&4*+0*! 2'-0*,7'.! -/&7>/,4*.9! &'! -'+073'3! 3*! *./.!
6,/3)-0/.!.*!,*'&78'!.7()7*+3/!+/,4'071'.!*.05+3',B!S9R!D!9!-)'+3/!&/.!+71*&*.!./2,*6'.'+!
&/.!45\74/.!6*,47073/.!.*!'./-7'+!-/+!*+>*,4*3'3*.!B!V!D ;!!

Q'.!/0,'.!>'.*.!,*&'-7/+'3'.!-/+!*&!0,'0'47*+0/!3*&!'()'!6)*3*+!!.*,!,*17.'3'.!*+!&'!>7(),'!
L_!"!!;!

!

!
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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!N7(),'!L_! "!;!!!
!

Pasos en el tratamiento o potabilización del agua 
!
!
!
!
!
!
!

!

!N)*+ 0*[!HEI!BUD!

N7(),'!*&'2/,'3'!6/,!&'!d,;!!C?+7-'!F',1'G'&!F',1'G'&! !
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III.  Agente químico‐definición. 

I* ! -/+.73*,'! -/+0'47+'+0*! B'(*+0*D! :)A47-/! '&! *&*4*+0/! /! -/46)*.0/! :)A47-/! -)=/!
*.0'3/!=!-','-0*,A.07-'.!>7.7-/:)A47-'.!&*!6*,470*+!*+0,',!*+!-/+0'-0/!-/+!&/.!7+37173)/.9!
3*! >/,4'! :)*! 6)*3*+! /,7(7+',! )+! *>*-0/! '31*,./! 6','! .)! .'&)3;! Q'.! 1A'.! 6,7+-76'&*.! 3*!
6*+*0,'-7?+!./+!&'!7+<'&'0/,7'9!&'!3a,47-'!B67*&D!!=!&'!37(*.071'!B'()'!=!J/!'&74*+0/.D9!&'!45.!
746/,0'+0*!*.!&'!-/+0'47+'-7?+!:)A47-'!3*&!'()'9!6/,:)*!'>*-0'!'!4)-<'.!6*,./+'.; !
!
Q'!4'=/,A'!3*!&/.!6,/3)-0/.!:)A47-/.!-/+0'47+'+0*.!!3*&!'()'!6/0'2&*!./+!)+!6, /2&*4'!
3*!.'&)3!.?&/!3*.6)a.!3*!!*\6/.7-7?+!6,/&/+('3'!6/,!'Z/.9!*+!&)(',!3*!4*.*.;!Q'!6,7+-76'&!
*\-*6-7?+!*.!*&!+70,'0/!B"WD;!E/,!&/!(*+*,'&9!&/.!-'427/.!*+!&'!-'&73'3!3*&!'()'!.*!6,/3)-*+!
3*! 4'+*,'! 6,/(,*.71'9! '! *\-*6-7?+! 3*! &'.! .).0'+-7'.! :)*! .*! 3*.-',( '+! 3*! >/,4'!
7+0*,470*+0*!/! .*!>7&0,'+! '!&'! -/,,7*+0*!3*! !&'.! '()'.! .)6*,>7-7'&*.! /! ! .)47+7.0,/.!3*! '()'!
.)20*,,5+*'9!6/,!*G*46&/9!&'!-/+0'47+'-7?+!3*!&/.!1*,0*3*,/.!B""D;!

!K+'.!6'&'2,'.!./2,*!*&!!+70,'0/9!*.0*!-/46/+*+0*!:)A47-/!.*! !*+-)*+0,'!+'0),'&4*+0* !*+!
.)*&/.! :)*!-/+07*+*+!2'-0*,7'.!>7G'3/,'.!3*!+70,?(*+/9!&'.!6&'+0'.!*+!3*.-/46/.7-7?+9!*&!
.7.0*4'! .a607-/! ! =! *.07a,-/&! '+74'&;! H0,'.! >)*+0*.! 3*! +70,'0/.! ./+! &/.! >*,07&78'+0*.!
+70,/(*+'3/.! =! -/46)*.0/.! 3*! +70,?(*+/! *+! *&! '7,*! *47073'.! 6/,! &'! 7+3).0,7'! =! &/.!
')0/4?17&*.;!%&!L70,'0/! 6*+*0,'! '! 0,'1a.!3*&! .)*&/!=!6*,4'+*-*! *+! *&! '()'! .)20*,,5+*'!
3),'+0*!3a-'3'.;!Q'.!'()'.!.)20*,,5+*'.!./+!&'!>)*+0*!3*!45.!3*&!!UWT!3*&!.)47+7.0,/!3*!
'()'!6/0'2&*9!*&!VYT!3*&!.)47+7.0,/!6,71'3/!3*! '()'9!=!.*!*.074'! :)* ! ./+ !*&!$VT!3*!&/.!
.)47+7.0,/.!6`2&7-/.!3*!'()'!B"WD;!

 

IV. Aproximación a la contaminación química del agua en nuestro 
país. 

E/,!+/07-7'.!3*!6,*+.'9!-/4)+7-'3/.!=!*.0)37/.!3*!7+1*.07('-7?+!:)*!.*!<'+!,*'&78'3/!*+!
+)*.0,/!6'A.9!.*!<'!*173*+-7'3/!&'!6,*/-)6'-7?+!:)*!*\ 7.0*!./2,*!*&!0*4'!=!!*&!746'-0/!=!/!
*>*-0/.! ./2,*! &'! .'&)3! :)*! 6)*3*! 0*+*,! &'! 6,*.*+-7'! 3*! :)A47-/.! ./2,*! &'.! '()'.! 3*!
-/+.)4/!<)4'+/!*+!+)*.0,/!6'A.! BS9R9"#D;!%&!6,/2&*4'!!.*!6,*.*+0'!*.6*-7'&4*+0*!*+!&'.!
'()'.!3*&!&'(/!3*!e'&*+-7'!6/,!&'!-/+0'47+'-7?+!7 +3).0,7'&!=!*+!&'!-)*+-'!3*&!F',/+A!=!.).!
'>&)*+0*.! 6/,! &'! 6,*.*+-7'! 3*! 4*,-),7/! ,*&'-7/+'3/! -/+! &'! '-07173'3! 47+*,'9! &'.! -)'&*.!
'+'&78'4/.!45.!'3*&'+0*;! !

H0,/!,7*.(/!:)A47-/!6/0*+-7'&!*.!&'!-/+0'47+'-7?+!3*!&'.! '()'.!6/,!&'!-/46,'!4'.71'!3*!
2/427&&/.!'</, ,'3/,*.!3*!/,7(*+!17*0+'470'!'!&'!@*6`2&7-'!3*!F)2'9!&/.!-)'&*.!-/+07*+*+!
4*,-),7/!B"$D;!!!

c'427a+! 0*+*4/.! 7+>/,4'-7?+! 6/,! +/0'.! 3*! 6,*+.'! 3*! -/+0'47+'-7?+! 3*&! *42'&.*! Q'!
C',76/.'!B"^D9!!&'!-)'&!-/4/!.'2*4/.!*.!)+'!3*!&'.!>)*+0* . !:)*!.),0*!3*!'()'!'!&'!F'6 70'&;!!

%&!F/+.*G/!3*!%.-)*&'!3*!&'!N'-)&0'3!!3*!d7/&/(A'!3*!&'!KFe!!*+!)+!-/4)+7-'3/!*47073/!*&!
3A'! "S!3*!C',8/!3*!#W"W9! '&*,0?! ./2,*! )+!(,'1*!6,/2&*4'! :)*! .*!6)*3*!6,*.*+0',! ! -/+!



! S!

*.0/.!2/427&&/.!>&)/,*.-*+0*.!.7!+/!./+!*&747+'3/.!'3*-)'3'4*+0* 9!*+!37-</!-/4)+7-'3/!
.*! 7+>/,4'! :)*! ! P 6','! -/47*+8/.! 3*! 4',8/! 3*&! 6,*.*+0*! 'Z/9! .*! '+)+-7?! :)*! .*! <'+!
.).070)73/! ^R! 47&&/+*.! 3*! 2/427&&/.;! F'3'! 2/427&&/! -/+07*+*! '6,/\74'3'4*+0*! U!
47&7(,'4/.!3*!4*,-),7/9!-'+073'3!.)>7-7*+0*!6','!-/+0'47+',!-7+-/!47&!&70,/.!3*!'()'9!= !&/.!
2/427&&/.! .).070)73/.9! .*(`+!*&! '+)+-7/! />7-7'&9! ! ,*6,*.*+0'+!-*,-'!3*!#UW!f7&/(,'4/.!3*!
4*,-),7/!4*05&7-/;! Si se cumple la meta estimada por el Estado, de una tasa de recambio 
de  50  millones  de  unidades  cada  4  años,  el  impacto  ambiental  es  de  más  de  una 
tonelada de mercurio cada 10 años" B"$) .    !

%&!-/4)+7-'3/!3*.0'-'!:)*[!!P de no tomarse las medidas adecuadas, el efecto negativo 
sobre el medio ambiente,  flora,  fauna y  la población venezolana,  tomará dimensiones 
incalculablesP!

!@*-/47*+3'+!0/4',!'-- 7/+*.!7+4*37'0'.!-/4/!B"$D![!!

¥ %3)-',!'!&'!6/2&'-7?+!./2,*!&/.!4*-'+7.4/.!3*!3*.-',0*!3*!*.0/.!2/427&&/. !

¥ M46&*4*+0',!4*-'+7.4/.!!*>7-'-*.!3*!,*-/&*--7?+!3*!)+73'3*.!,/0'.!/!1*+-73'. !

¥ b'27&70',! &/.! .707/.! 73?+*/.! 6','! &'! 37.6/.7-7?+! 0*46/,'&! 3*! *.0/.! 3*.*-</.!
6*&7(,/./. !

¥ E&'+7>7-',!&'!)27-'-7?+!=!4*-'+7.4/.!6','!&'!37.6/.7-7?+!>7+'&!3*!*.0/.!6,/3)-0/.;!

Un  motivo  de  preocupación  es  la  intoxicación  por  mercurio  que  se  presenta  en  los 
habitantes  del  estado  Bolívar,  debido  principalmente  al  uso  de  este  metal  en  la 
actividad  minera,  que  carece  de  regulaciones  y  control  efectivo  y  que  ocasiona 
contaminación  de  las  aguas  y  peces  en  esa  región,  con  las  consecuencias    deletéreas 
sobre la salud. 

%.0)37/.! ,*'&78'3/.!&'!8/+'!3*!%&!F'&&'/9!6/,!e*7('!C',-*&&/!=! -/&9! !<'+!4/.0,'3/! :)*! *&!!
+71*&!3*!7+0/\7-'-7?+!6/,! !4*,-),7/!*+!&/.!47+*,/.!3*!/,/!=!*+!&'.!6*,./+'.! !*+-',('3'.!
37,*-0'4*+0*!3*&!6,/-*./!3*!'4'&('47*+0/! 3*&!/,/ 9!*.!)+/!3*!&/.!45.! (,'1*. !3*&!4)+3/;!
%+-/+0,5+3/.*!*+!&'!6/2&'-7?+!*.0)37'3'[!'&0/.!+71*&*.!3*!4*,-),7/!*+!!&'!/,7+'!*+!*&!!!$W!
T!!3*!&/.!47+*,/.!=!*+!VWT!3*!&/.!*+-',('3/.!!3*&!6,/-*./!3*!'4'&('47*+0/!3*&!/,/!9!*+!
*.0*! `&074/! (,)6/! =! *+! &'.! 6*,./+'.! :)*! 171A'+! -*,-'! 3*&! .707/! 3*! 6,/-*.'47*+0/! .*!
3*0*-0',/+! .7(+/.! 3*! 7+0/\7-'-7?+! .*1*,'! =! 3'Z/! +*),/&?(7-/! B"U D;! %.0*! *.0)37/! >)*!
,*'&78'3/!6/,!/,('+7.4/.!+'-7/+'&*.!BK+71*,.73'3!%\6*,74*+0'&!3*!g)'='+'!=!F/ ,6/,'-7?+!
1*+*8/&'+'! 3*! g)'='+' D! *! 7+0*,+'-7/+'&*.! ! -/4/! *&!F%c%C!h! F*+0*,! />! C7+*,'&!
c*-<+/&/(=9! @7/! 3*! i'+*7,/9! d,'87&! =! ! KLMjH!h! K+70*3! L'07/+.! M+3).0,7'&! j*1*&/64*+0!
H,('+78'07/+9!e7*++'9!O).0,7'9!*+0,*!/0,/.;  
 

H0,/! *.0)37/! ,*'&78'3/! !6/,! I7&1'!C!=! -/&9!*+!*&!2'G/!F',/+A!B@7/!F&',/!=!F',<)'-<7D9! !3*&!
*.0'3/!d/&A1',9!4/.0,',/+!!+71*&*.!3*!4*,-),7/!*&*1'3/.9! @A/!F&',/!"9UW!6(,J&0!F',<)'-<7!
$9"U!6(,J&;!%&!SWT!3*!&'!6/2&'-7?+!*.0)37'3'!6,*.*+0?! .A+0/4'.! './-7'3/.! '!7+0/\7-'-7?+!



! R!

4*,-),7'&;! %&! R$9$^T! 3*! &'! 6/2&'-7?+! 47+*,'! *.0)37'3'9! 4/.0,?! ! +71*&*.! *&*1'3/.! 3*!
4*,-),7/! *+!*&!-'2*&&/!*!7()'&!6/,-*+0'G*!3*!&'!6/2&'-7?+!+/!47+*,'! :)*!4/.0,?!+71*&*.!
+/,4'&*.!3*!4*,-), 7/! *+! -'2*&&/9!6,*.*+0?! .A+0/4'.! './-7'3/.! '!7+0/\7-'-7?+!4*,-),7'&;!
Q'.!4'+7>*.0'-7/+*.! -&A+7-'.!*+!&'!6/2&'-7?+!*.0)37'3'9!0'+0/!47+*,/.9!-/4/!+/!47+*,/.!
>)*,/+!+* ),/&?(7-'.!=!('.0,/7+0*.07+'&*.!B"YD!;!

O37-7/+'&4*+0*9!*+!)+!*&*('+0*!*.0)37/! ,*'&78'3/! !6/ ,!b*,,*,/!Li!=!-/&9!*+!*&!C)+7-767/!
I7>/+0*.!3*&!%.0'3/!d/&A1',! *+!&'! -/4)+73'3!3*! I'+0'!C',A'!3*&!e'6/,9!*+!YW!7+37173)/.!
*.0)37'3/.9! 4/.0,?! :)*! ! #U! B^"9STD! 6,*.*+0',/+! +71*&*.! 3*! b(! :)*! 6)*3*+! -&'.7>7-',.*!
-/4/! 3*! 7+0/\7-'-7?+;! Q/.! 1'&/,*.! 3*! b(! *+! /,7+' ! .*! -/,,*&'-7/+',/+! .7(+7>7-'071'4*+0*!
-/+!&/.!3*!.'+(,*!B,</!I6*',4'+!k!W9RVX!6l!W9WW"D;!!Q/.!.A+0/4'.!=!.7(+/.!'./-7'3/.! '!&'!
7+0/\7-'-7?+!6/,! b(!>)*,/+[! '&0*,'-7/+*.! 17.)'&*.!B6l!W9WW"D9!0*42&/,! 37.0'&!B6l!W9WW"D!=!
6',*.0*.7'.!B6!kW9W#YD;!Q/.!<'270'+0*.!7+0/\7-'3/.!4/.0,',/+!4'=/,!+`4*,/!3*! .7(+/.!=!
.A+0/4'.!+*),/&?(7-/.!'./-7'3/.!-/+!b(!:)*!&/.!+/!7+0/\7-'3/.!B6!k!W9WW#D!B"SD;!

F/4/! .'2*4/.! &/.! 6*-*.! :)*! 171*+! *+! &'.! '()'.! :)*! ./+! -/+0'47+'3'.! 6/,! 4*,-),7/9!
'&4'-*+'+!*.*!4*0'&!*+!.).!0*G73/.9!-/+.070)=*+3/!*&!-/+.)4/!!3*!*.0/.!6*-*.!/0,'!1A'!3*!
-/+0'47+'-7?+! *+! &/.! .*,*.! <)4'+/.9! *.0/.! 6)*3*+! '! .)! 1*8! 6'.',! '! &'! 6&'-*+0'! =!
-/+0'47+',! *&! >*0/9! /-'.7/+'+3/! 4'&>/,4'-7/+*.! -/+(a+70'.;! @*-/,3*4/.! ':)A! &'!
*+>*,4*3'3! !3*!C7+'4'0'! *+! i'6?+! :)*!4'0?! '! -*+0*+',*.!3 *!6*,./+'.9!3*G/!47&*.!3*!
*+>*,4/.!=!6,/3)G/!4'&>/,4'-7/+*.!-/+(a+70'.!*+!&/.!+7Z/.!3*!4)G*,*.!,*.73*+0*.!*+!&'!
-7)3'3! 3*! C7+'4'0' ! B"RD9! *+! &'! 6,*>*-0),'! 3*! m)4'4/0/9! *+! &'! 7.&'! 3*! m=).<);! %&!
*+1*+*+'47*+0/! 6/,! >)*! -').'3/! 6/,! &/.! 6*.-'3/.! =! 4',7.-/.! -/+0' 47+'3/.! -/+!
4*07&4*,-),7/!'!6',07,!3*!&/.!1*,073/.!:)*!&'!-/46'ZA'!!F <7../!,*'&78?!*+!&'!2'<A'!&/-'&;!!!Q'!
*+>*,4*3'3!3*!C7+'4'0'!>)*!3*0*-0'3'!*+!"VU$;!Q'!-/46'ZA'!,*'&78?!1*,073/.9!.7+!+7+(`+!
076/!3*!0,'0'47*+0/! *+!&'!2'<A'!3*!C7+'4'0'!<'.0'! "VYR9!-)'+3/ ! *&! (/27*,+/!73*+07>7-?!
*.0/.! 1*,073/.! -/4/! &'! -').'! 3*! &'! *+>*,4*3'3 ;! Q'.! 1A-074'.! <'+! .73/! 7+3*4+78'3'.!
,*-7*+0*4*+0*!6/,!*&!(/27*,+/!G'6/+a.!B!"V!D; !

%&!3/-0/,!F',&! I/3*,2*,(9!6,*.73*+0*!3*!&'!O(*+-7'! 3*!E,/0*--7?+!O427*+0'&!3*!%.0'3/.!
K+73/.!6','!&'!8/ +'!3*&!F',72*9! !*+! .)! -<',&'!3),'+0*!&'!PMn!F)42,*!%-/&?(7-'!M+3).0,7'&!
E,/!I'+*'47*+0/!M+0*(,'&!3*!&'.!F)*+-'.!3*&!Q'(/!3*!e'&*+-7'!=!*&!@A/!E'/P9!,*'&78'3'!*+!*&!
')370/,7/! 3*! &'! F54','! 3*! M+3).0,7'&*.! 3*&! %.0'3/! F','2/2/9! -/4*+8?! .)! 7+0*,1*+-7?+!
37-7*+3/[! ! oI7! 0/3'.! &'.! 6*,./+'.! 0)17*,'+! '--*./! '&! '()'! 6/0'2&*! =! '&! '&-'+0',7&&'3/!
.'+70',7/9!'&!4*+/.!3/.!47&&/+*.!3*!173'.!G?1*+*.!.*!.'&1',A'+!-'3'!'Z/!*+!0/3/!*&!4)+3/9!
='!:)*!-'.7!0,*.!47&&/+*.!3*!6*,./+'.!4)*,*+!*+!*&!6&'+*0'!6/,!-').'!3*!&'!-/+0'47+'-7?+ !
3*&!'7,*!=!-/4/!-/+.*-)*+-7'!3*!&'.!*47.7/+*.!7+3).0,7'&*.9!*&!*.-'6*!3*!&/.!1*<A-)&/.!=!&'!
:)*4'!3*!-/42). 072&*!*+!*&!</(',pB#WD;!

%+!*&!*.0'3/!F','2/2/!6','!*170',!*&!')4*+0/!3*!+71*&!3*&!&'(/9!.*!3*.17',/+9!&'.!'()'.!3*&!
,A/! F'2,7'&*.! B-&/'-'! '27*,0'! .747&',! '&! g)'7,*D! '&! *42'&.*! E'/]F'-<7+-<*! .7+! <'2*,.*!
-/46&*0'3/!*&!6,/=*-0/!3*!.'+*'47*+0/!3*! '()'.! ,*.73) '&*.X!.*! '>*-0?! '.A!&'!-'&73'3!3*&!



! V!

'()'!3*&!*42'&.*9!3*&!-)'&!6,/17*+*!*&!'()'!3*&!I7.0*4'!@*(7/+'&!3*&!F*+0,/!M9!:)*!.),0*!
6',0*!3*&!%.0'3/!F','2/2/ ;!

%&! *42'&.*! E'/]F'-<7+-<*! *.05! ./4*073/! 0'427a+! '! -/+0'47+'-7?+! 6/,! &7\717'3/.!
(*+*,'3/.!*+!*&!1*,0*3*,/!3*!3*.*-</.!.?&73/.!3*!Q'!g)5.74'!:)*!&&*('+!1A'!&/.!'-)A>*,/.!
.)20*,,5+*/.!=!6/,!6&'()7-73'.!B'&0/.!1'&/,*.!3*!O&3,A+D!B""D;!

%+! &'.! 6&'+0'.! 3*! 0,'0'47*+0/! &'! 3*.7+>*--7?+! 3*&! '()'! .*! ,*'&78'! 4*37'+0*! -&/,'-7?+9!
6,*17'! '! &'! 4*8-&'! ,5673'! =! '! &'! >&/-)&'-7?+9! 6','! &'! *&747+'-7?+! 3*! '(*+0*.! 7+>*--7/./.!
-').'+0*.! 3*! *+>*,4*3'3*.9! 6*,/! 07*+*! *&! 7+-/+1*+7*+0*! 3*! /,7(7+',! )+'! .*,7*! 3*!
.)26,/3)-0/.! 0?\7-/.! 3*!& '! 3*.7+>*--7?+9! .7*+3/!&/.! 45.! '2)+3'+0*.!&/.! 0,7<'&/4*0'+/.!
BcbCD!=!&/.!5-73/.!<'&/'-a07-/.!BbOOD;! !Q/.!cbC!.*!6,/3)-*+!-)'+3/!*&!-&/,/! ,*'--7/+'!
-/+!&'!4'0*,7'!/,(5+7-'!6,*.*+0*9!>/,4'3'!6/,!.).0'+-7'.!<`47-'.!BIbD!=!>`&17-'.; !
!
Q/.! cbC! /,7(7+'3/.! 4*37'+0 *! *.0*! 6,/-*./! 7+-&)=*+! *&! -&/,/>/,4/! BFbF&$D9! *&!
2,/4/37-&/,/4*0'+/! Fbd,F& #D9! *&! -&/,/372,/4/4*0'+/! BFbF&d,#D! =! *&! 2,/4/>/,4/!
BFbd,$D9!0/3/.!*&&/.!1/&507&*.;!
!
%+! *.0)37/! ,*'&78'3/!*+! *&! *.0'3/! F','2/2/ ! ! *+! !&/.! ! .7.0*4'.! 3*! 37.0,72)-7?+! 3*! '()'!
6/0'2&*9! 6','! 7+1*.07(',! &'! 6,*.*+-7'! 3*! 0,7<'&/4*0'+/. 9! 3*4/.0,?! :)*! *+! &'! 8/+'!!
*.0)37'3'!*\7.0*!)+!,7*.(/!3*!*>*-0/.! '31*,./.!6','!&'!.'&)3!6/,!&'!6,*.*+-7'!3*!cbC!*+!
'()'! 3*! -/+.)4/! <)4'+/9! *.6*-7'&4*+0*! *+! &'! @*3! d'G'! =! @*3! I'+! j7*(/! 3*&! I7.0*4'!
@*(7/+'&!3*&!F*+0,/!BI@F]MD!B#"D!;!
!
Esto es sumamente preocupante porque se ha observado una asociación positiva entre 
la  concentración de  los productos de  la  cloración  y  el  bromo y  el  riesgo de  cáncer de 
vejiga, colon y recto!B!V!D;!!
!
E/,! /0,'! 6',0*! &'! 7+(*+7*,'! :)A47-' ! =! '427*+0'&7.0'! i'-:)*&A+! @/3,A()*8! Q*?+! 3*+)+-7?!
P:)*! *&!&A:)73/! :)*! .'&*!3*! (,7>/.!=!&&'1*.! -/+07*+*! -/46)*.0/.! :)A47-/.! *1'6/,'2&*.!=!
4*0'&*.!6*.'3/.!:)*9!3*!'-)*,3/!-/+!6,/0/-/&/.!3*!&'!H,('+78'-7?+!C)+37'&!3*!&'!I'&)39!
6)37*,'+! '-',,*',! *>*-0/.! '31*, ./.! '!&'! .'&)3!*+!&'!6/2&'-7?+! '2'.0*-73'!6/,! *&! .*,17-7/;!
j*.3*! <'-*! 45.! 3*! 0,*.! 'Z/.! .*! 3*.1A'! *&! ,A/! F'2,7'&*.! '! &'! ,*6,*.'! E'/ ]F'-<7+-<*9! =!
3),'+0*!&/.!`&074/.!#S!4*.*.! .*!*.05+!3,*+'+3/!&*('&4*+0*!B3*! '-)*,3/!-/+!*&!j*-,*0/!
E,*.73*+-7'&!$;^VRD!-'.7!#R!47&!0/+*&'3'.!37',7'.!3*!'()'!3*&!Q'(/!3*!e'&*+-7'!P!c/3/!*.0*!
&A:)73/! 7+(,*.'! '&! *42'&.*9! :)*! o*.05! 2'.0'+0*! 3*0*,7/,'3/! =! 07*+*! )+! 6,/2&*4'! 3*!
<76*,*)0,/>78'-7?+p9!*+0*+373'!-/4/!&'!,*-*6-7?+!3*!)+'!-',('!4)=!*&*1'3'!3*!+)0,7*+0*.!
=!-/+0'47+'+0*.!*+!)+! -)*,6/!3*!'()'9!&/!:)*!3*17*+*!*+!)+'!o6,/&7>*,'-7?+!7+-/+0,/ &'2&*!
3*&!-,*-747*+0/!3*!'&('.p!B##D;!

c'427a+!*+!e'&*+-7'9! )+! *.0)37/! ,*'&78'3/!6/,!&'!N'-)&0'3!3*!F7*+-7'.!3*!&'! I'&)3!3*!&'!
K+71*,.73'3!3*!F','2/2/!BKFD9!-/+!*&!>7+!3*!7+1*.07(',!!&/.!+71*&*.!3*!6&/4/!*+!&'!.'+(,*!



! "W!

3*!"UY!+7Z/.!<'270'+0*.!=!*.0)37'+0*.!3*!&'!),2'+78'-7?+!C7-<*&*+'9!*+!e'&*+-7'9!-/+-&)=?!
:)*! "66,7% de los niños evaluados presentaban concentraciones de plomo en la sangre 
superiores a  lo establecido por el Centro de Control y Prevención de Enfermedades de 
Estados  Unidos.  En  76,2%  de  las  56  casas  muestreadas  se  encontraron  valores 
significativamente  superiores  al  límite  permisible  de  plomo en  el  agua  establecido  en 
Venezuela;!%+!*.'.!1717*+3'.! .*!-/+>7,4?!:)*!*&!.)47+7.0,/!3*! '()'!*.! ,*-7273/! '!0,'1a.!
3*&! .7.0*4'! 3*! '-)*3)-0/! 6`2&7-/! +'-7/+'&9! =! *&! RWT! 3*! &'! 6/2&'-7?+!*.0)37'3'! ! '>7,4?!
7+(*,7,!'()'!6/0'2&*!3*&!.)47+7.0,/!3*!&'!-'.'9!='!.*'!>7&0,'3'9!<*,173'!/!37,*-0'4*+0*!3*&!
(,7>/p!B#$D;!!

La  perturbación  por  metales  pesados  (Cu,  Mn,  Fe,  Zn,  Cd,  Ni,  Pb  y  Cr)  se  produce 
también  en  los  litorales  continentales  de  Venezuela  en  los  que  se  cultiva  la  almeja 
particularmente en Río Chico y Boca de Paparo en el estado Miranda irrigadas por el río 
Tuy, que se ha cargado adicionalmente por el río Guaire B"#D; 

La presencia de insecticidas en el agua de consumo humano en nuestro país es también 
preocupante,    diversas  investigaciones  han  mostrado  insecticidas  órgano  clorados  en 
aguas de abastecimiento humano,  en alimentos  y en fluidos corporales;!%+!)+!*.0)37/!!
,*-7*+0*! B7+7-7'3/! *&! 'Z/! #WWYD! ,*'&78'3/! 6/,! &'! *.0)37'+0*! 3*! O(,/+/4A'! 3*! &'! KFe9!!
@'4/.!Q9!!&/.!,*.)&0'3/.!6,*&747+',*.!4/.0,',/+!*173*+-7'.!0'+0/!3*&!%+3/.)&>'+!-/4/!3*!
O&3,A+!=!%&3,A+!!*+!'()'.!3*!'2'.0*-747*+0/!<)4'+/!!3*&!4)+7-767/!C/,5+!3*&!%.0'3/!Q','!
B#^D;!
!
Una situación similar, se está produciendo en el acuífero del Río Turbio9!<006[JJ)6&/'3]
";176;3'7&=4/07/+;-/4J173*/J\->Y6Uq,7/]0),27/q0*-<  que  surte  el  acueducto  de 
Barquisimeto  Este  y  Cabudare  y  aparentemente  ocurre  también  en  Caracas  con  el 
Sistema Tuy I que toma las aguas del río Tuy y las bombea al embalse La Mariposa. Las 
aguas  del  río  Tuy  están  altamente  contaminadas  por  fertilizantes  y  plaguicidas  de  la 
zona  de  la  Colonia  Tovar  y  por  aguas  negras  e  industriales  de  las  poblaciones  de  La 
Victoria, Charallave, Cua y Ocumare B"#D; 
!
%.0/.!<'&&'8(/.!2'.'3/.!*+ !*.0)37/. !-7*+0A>7-/.9!./+! '&()+'.!3*!&'.!*173*+-7'.!=!*G*46&/.!
3*!&/.!6/0*+-7'&*.!*>*-0/.!6*,G)37-7'&*.!=!3*!&/.!,7*.(/.!:)A47-/.!'./-7'3/.!'&!-/+.)4/!3*!
'()' !-/+0'47+'3'!-/+!*.0/.!'(*+0*. !*+!+)*.0,/!6'A.; !

V. Normativa  Nacional e internacional  relacionada con la calidad 
del agua 

a) Normativa nacional relacionada con la calidad del agua 

Q'! +/,4'071'! + '-7/+'&! 17(*+0*9! 6','! +)*.0,/! 6'A.9! ./2,*! &'.! Normas  Sanitarias  
relacionadas con la  calidad del agua potable9!.*!*+-)*+0,'+!6)2&7-'3'.!!*+! g'-*0'!H>7-7'&!
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$Y;$VU!3*&!"$!3*!N*2,*,/!3*!"VVR!!B#UD9!@*.)*&0/!Ig!W"R]VR9!*.0'!+/,4'071' !3*&!C7+7.0*,7/!
3*!I'+73'3!=!O.7.0*+-7'!I/-7'&9!*+!.)!',0A-)&/!"!*.0'2&*-*!:)*[!%&!/2G*071/!3*!&'.!“Normas 
Sanitarias  de  Calidad del Agua Potable”! *.! *.0'2&*-*,!&/.! 1'&/,*.! 45\74/.! 3*! ': )*&&/.!
-/46/+*+0*.! /! -','-0*,A.07-'.! 3*&! '()'! :)*! ,*6,*.*+0'+! )+! ,7*.(/! 6','! &'! .'&)3! 3*! &'!
-/4)+73'39!/!7+-/+1*+7*+0*.!6','!&'!6,*.*,1'-7?+!3*!&/.! .7.0*4'.!3*! '&4'-*+'47*+0/!=!
37.0,72)-7?+!3*&!&A:)73/9! '.A! -/4/!&'! ,*()&'-7?+! :)*! '.*(),*! .)! -)46&747*+0/;!F/+07*+*9!
*+0,*!/0,/. 9!!&/.!,*:)7.70/.!!47-,/27/&?(7-/.9!/,('+/&a607-/.9!>A.7-/.9!:)A47-/.!=!,'37'-071/.!
:)*!!3*2*!0* +*,!*&!'()'!6/0'2&*;! !
!
H0,'! +/,4'071'! ,*&'-7/+'3 '! -/+! ! *.0'! 4'0*,7'! *.! &'! Ley  sobre  Sustancias   Materiales  y 
Desechos  peligrosos! Bg'-*0' ! H>7-7'&! L_! U;UU^! %\0,'/,37+',7/ ! 3*&! "$! 3*! +/17*42,*! 3*!
#WW"D;'
 
e*+*8)*&'! ! .).-,727?! ! =! ! ratificó    el  Convenio  de  Estocolmo  sobre  Contaminantes 
Orgánicos Persistentes (PNI);!N7,4?!*&!F/+1*+7/!*&!#$!3*!4'=/!3*!#WW"!=!&/!,'07>7-?!*&!W$!
3*!*+*,/!3*!#WWU9!.*(`+!g'-*0'!H>7-7'&!$R;WVR!B#YD;! 
!

b) Normativa internacional sobre la calidad del agua 

Q'!H,('+78'-7?+!C)+37'&!3*!&'!I'&)39!,*'&78'!=!'-0)'&78'!,*()&',4*+0*!&'.!,*-/4*+3'-7/+*.!
./2,*! &'! -'&73'3! :)*! 3*2* ! 0*+*,! *&! '()'! 6','! -/+.)4/! <)4'+/9! *.6*-7>7-'+3/! &/.!
37>*,*+0*.! ,7*.(/.9! 7+-&)73/.! &/.! :)A47-/.9! './-7'3/.! '&! -/+.)4/! 3*! *.0*! &A:)73/;!
%.0'2&*-*+! &'.! ()A'.!! 4',-/! 6','! &'! .*(),73'3! 3*&! '()'! ! 3*! -/+.)4/9! ! &'.! 4*0'.! 3*!
6,/0*--7?+!3*!&'! .'&)39!&/.!6&'+*.!3*!.*(),73'3!3*&! '()'!=!*&!.7.0*4'!3*!17(7&'+-7'9!*+0,*!
/0,/.;!BRD!!!

!%.0'.!6)*3*+!.*,!,*17.'3'.!*+[!
<006[JJrrr;r</;7+0Jr'0*,q.'+70'07/+q<*'&0<J3r:J (3r:$,*1J*.J7+3*\;<04&   !

!

VI. Origen de los constituyentes químicos según la fuente BR!D  

Naturales[!Q/.!:)*!6,/17*+*+!3*!&'.!,/-'.9!&/.!.)*&/.!=!6/,!*>*-0/!3*!&'.!-','-0*,A.07-'.!
(*/&?(7-'.!=!3*&!-&74';!

Industriales y de las viviendas[!Q/.!:)*!6,/17*+*+! 3*!&'!C7+*,A'!B7+3).0,7'.!*\0,'-071'.D!=!!
3*!&'!>'2,7-'-7?+!=!*\0,'--7?+!3*!&'.!M+3).0,7'.9!'()'.!,*.73)'&*.9!,*.73)/.!.?&73/.9!
*.-),,747*+0/.!),2'+/.9!>)('.!3*!-/42).072&*!B6*0,?&*/9!('./&7+'967+0),'!3*!&/.!2',-/.D!; !

Agrícolas:!Q/.!:)*!6,/17*+*+!3*!'2/+/. 9!>*,07&78'+0*.9!!3*!&'.!6,5-07-'.!7+0*+.71'.!!*+!
'+74'&*.!=!&/.!6&'()7-73'.;!

Tratamiento de agua o materiales en contacto con agua potable: I*!*46&*'+  
-/'()&'+0*.9!jdE.!!!BI)26,/3)-0/.!3*,71'3/.!3*!&'!3*.7+>*--7?+D!  y 4'0*,7'&*.!3*!0)2*,A'.;! !



! "# !

Pesticidas usados en agua para la salud pública[!Q',17-73'.!).'3/.!*+!*&!-/+0,/&!3*!
1*-0/,*.!:)*!./+!0,'+.47./,*.!3*!*+>*,4*3'3*.!! !

Cianobacterias: %+! '()'.! 3)&-*.! =! *.0)',7+'.9! &'.! >&/,'-7/+*.! 3*! -7'+/2'-0*,7'.! ./+!
7+37-'3/,'.! 3*! )+! 6,/-*./! 3*! *)0,/>78'-7?+! '-*&*,'3' ! '! &'! 1*8! :)*! /-'.7/+'+! 6*,G)7-7/.!
371*,./.!-/+!,*&'-7?+!'&!)./!3*&!,*-),./9!,*&'-7/+'3/.!6,7+-76'&4*+0*!-/+[!! !&'!.A+0*.7.!3*!
-7'+/0/\7+'.! !=!.)!*&747+'-7?+!'&!4*37/!'-)507-/!=!&'!6,*.*+-7'!3*!/,('+7.4/.!6'0?(*+/.!
7+-&)73/.!*+!*&!4)-A&'(/!3*!&'.!-/&/+7'.!3*!-7'+/2'-0*,7'.9!*+0,*!/0,/.;! !
 

VII.  Clasificación de los contaminantes químicos, según su 
eliminación B#SD!!

¥ Contaminantes no degradables:!I/+!':)*&&/.!-/+0'47+'+0*.!:)*!+/!.*!3*.-/46/+*+!
6/,!6,/-*./.!+'0),'&*.;!E/,! *G*46&/9! ./+!+/!3*(,'3'2&*.! *&! 6&/4/ !=! *&!4*,-),7/ ;!Q'!
4*G/,!>/,4'!3*!0,'0',!&/.!-/+0'47+'+0*.!+/!3*(,'3'2&*.!B=!&/.!3*!3*(,'3'-7?+!&*+0'D!
*. ! 6/,! )+'! 6',0*! *170',! :)*! .*! ',,/G*+! '&! 4*37/! '427*+0*! =! 6/,! /0,'! ,*-7-&',&/.! /!
1/&1*,&/.! '! '! )07&78',;!K+'!1*8! :)*! .*! *+-)*+0,'+! -/+0'47+'+3/! *&! '()'9! *&! '7,*! /! *&!
.)*&/9!0,'0',&/.9!/!*&747+',&/.!*.!4)=!-/.0/./!=9!'!1*-*.9!746/.72&*;!

¥ Contaminantes  de  degradación  lenta  o  persistente:! I/+! ':)*&&'.! .).0'+-7'.! :)*! .*!
7+0,/3)-*+! *+! *&! 4*37/! '427*+0*! =! :)*! +*-*.70'+! 3a-'3'.! /! 7+-&)./! '! 1*-*.! 45.!
07*46/! 6','! 3*(,'3',.*;! %G*46&/.! 3*! -/+0'47+'+0*.! 3*! 3*(,'3'-7?+! &*+0'! /!
6*,.7.0*+0*!./+!*&!jjc !=!&'!4'=/,!6',0*!3*!&/.! 6&5.07-/.;!

¥ Contaminantes degradables o no persistentes[!Q/.! -/+0'47+'+0*.!3*(,'3'2&*.! /!+/!
6*,.7.0*+0*.! .*! 3*.-/46/+*+! -/46 &*0'4*+0*! /! .*! ,*3)-*+! '! +71*&*.! '-*60'2&*.!
4*37'+0*!6,/-*./.!+'0),'&*.!>A.7-/.9!:)A47-/.!=!27/&?(7-/.; !

¥ Contaminantes  biodegradables[! Q/.! -/+0'47+'+0*.! :)A47-/.! -/46&*G/.! :)*! .*!
3*.-/46/+*+!B 4*0'2/&78'+D!*+! -/46)*.0/.! :)A47-/.!45.! .*+-7&&/.!6/,!&'! '--7?+!3*!
/,('+7.4/.! 171/.! B(*+*,'&4*+0*! 2'-0*,7'. ! *.6*-7'&78'3'.D! .*! 3*+/47+'+!
-/+0'47+'+0*.!27/3*(,'3'2&*. .!%G*46&/!3*!*.0*!076/!3*!-/+0'47+'-7?+!./+!&'.! '()'.!
,*.73)'&*.!<)4'+'.!*+!)+!,A/9!&'.!:)*!.*!3*(,'3'+!4)=!,5673'4*+0*!6/,!&'.!2'-0*,7'.9!
'! +/! .*,! :)*!&/.! -/+0'47+'+0*.! .*! 7+-/,6/,*+! -/+!4'=/,! ,'673*8!3*!&/! :)*!&&*1'! *&!
6,/-*./!3*!3*.-/46/.7-7?+; !

 VIII.  Enfermedades más frecuentes  asociadas a la contaminación 
por agentes químicos en el agua.  

F/4/! 4*+-7/+'4/.! '+0*,7/,4*+0*! &'.! *+>*,4*3'3*.! './-7'3'.! '! &/.! '(*+0*.! :)A47-/. !
6,*.*+0*. ! *+! *&! '()'9! ./+!4*+/.!>,*-)*+0*.! :)*!&'.! -').'3'.!6/,! '(*+0*.!27/&?(7-/.X ! '!
4*+)3/!./+! 37>A-7&*.!3*!3*4/.0,',9!&'!4'=/,A'!.*!6,*.*+0'+!'Z/.!3*.6)a.!3*!&'!*\6/.7-7?+!
-,?+7-'!'!*.0/.!'(*+0*.;!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

O!-/+07+)'-7?+!,*17.',*4/. !2,*1*4*+0* !&'.!*+>*,4*3'3*.!45.!>,*-)*+0*4*+0*!'./-7'3'.!
'!*.0*!076/!3*!*\6/.7-7?+;!!



! "$ !

¥ Irritación de  los ojos, nariz, anemia y   malestar    gástrico:! !-').'3/.! 6,7+-76'&4*+0*!
6/,! &/.! -&/,'3/. 9! &/.! -)'&*.! .*! '37-7/+'+! '&! '()'! 6','! ! -/+0,/&',! &/.! 47-,/27/.;! Q/.!
-&/,'3/.! .*! '(,*('+! '&! '()'!3*! -/+.)4/!<) 4'+/!=!3*! ,*-,*'-7?+!B67.-7+'.D9!*&!+71*&!
4 5\74/!6*,47073/!*.05!3*0*,47+'3/!*+!&'.!+/,4 '.!+'-7/+'&*.!*!7+0*,+'-7/+'&*. !BS9!RD;!

¥ Fluorosis dental:!*&!>&`/,!*.!-/+/-73/!6/,!!0*+*,!*>*-0/.!2*+*>7-7/./.!=!'31*,./.!!./2,*!
&/.!<)4'+/.!3*6*+37*+3/!3*!!&'!0/4'!0/0'&;!%&!'()'!6/0'2&*!*.!).)'&4*+0*9! ')+:)*!
+/ ! .7*46,*9!&'!6,7+-76'&!>)*+0*!3*!>&`/,;!%.0*! '(*+0*9! '&()+'.!1*-*.9!*.! 'Z'373/! '!&/.!
.)47.0,/.!3*!'()'!6`2&7-'!6','!'=)3',!'!6,*1*+7,!&'!-',7*.!3*+0'&;!!Q'!-/+-*+0,'-7?+ !3*!
>&`/,! ,*-/4*+3'3'! *.! "! 4(J&9! .*! <'! 3 *4/.0,'3/! :)*! -)'+3/! .*! *\-*3*! &'!
-/+-* +0,'-7?+! 6/,! *+-74'! 3*! "9 U! 4(J&! ! -').'! 4'+-<'.! 3*+0'&*.! =! *>*-0/.! '31*,./.!
./2,*!&/.!<)*./.9!7+-&)=*+3/! ! ,7*.(/! ! 7+-,*4*+0'3/!3*!>,'-0),'! !B#R D;!%+!%.0/+7'! )+!
*.0)37/! 3*4/.0,?! ! :)*! 45.! 3*&! V WT! 3*&! -/+.)4/! 3*! '()'! 6/0'2&*! *\-*3A'! &'.!
-'+073'3*.!6*,47073'.!B!#VD!;!!

%+!)+!*.0)37/!,*'&78'3/!6/,!C/+0*,/9!C!=!F/&;!6','!3*0*,47+',!&'!*\6*,7*+-7'!3*!-',7*.!
=!>&)/,/.7.!3*+0'&!*+!^#"!*.-/&',*.!3*!R!'!"#!'Z/.9!:)*!-/+.)4A'+!'()'!-/+!37>*,*+0*.!
-/+-*+0,'-7/+*.!3*!>&)/,),/!*+!C'7:)*0A'9!%.0'3/!e',('.9!e*+*8)*&'9!.*!*+-/+0,?!)+' !
6,*1'&*+-7'!6,/4*37/!3*!>&)/,/.7.!3*+0'&!6','!0/3'!&'!6/2&'-7?+!*1'&)'3'!3*! "Y9YT9!
.7*+3/!45.!>,*-)*+0*!*&!(,'3/!3*!>&)/,/.7.!4)=!&*1*[R9UT!B$WD;!!

¥ Intoxicación por Mercurio: Q'.!6,7+-76'&*.!>)*+0*.!3*!-/+0'47+'+0*.!4*,-),7'&*.!<'+!
.73/!&'!'-07173'3!47+*,'9!,*.73)/.!7+3).0,7'&*.!3*!6&'+0'.!-&/,/'&-'&7!/!3*!>'2,7-'-7?+!3*!
17+7&/!=!>)+(7-73'.9!67+0),'.! '+07>`+(7-'.9!>/0/(,'>A'9!67,/0*-+7'9!2'0*,A'.! .*-'.!=!67&'.9!
7+3).0,7'.!6'6*&*,'.!=!&'2/,'0/,7/.!4a37-/ ]1*0*,7+',7/.!=!3*+0'&*.;!Q'.!6,7+-76'&*.!1A'.!
3*! '2./, -7?+!3*!&/.! -/46)*.0/.!4*,-),7'&*.! ./+!&'! ,*.67,'0/,7'9!37(*.071'9! -)05+*'!=!
0,'+.6&'-*+0',7'!B$"D!;!

¥ Q'!HCI!-/+.73*,'!'-*60'2&*!)+'!-/+-*+0,'-7?+!*+!*&!'()'!3*!W9WW"!4(JQ!=!)+'!7+(*.0'!
.*4'+'&!0/&*,'2&*!3*!U!s(Jf(!3* !b(!0/0'&!=!$9$!s(Jf(!3*!4*07&!4*,-),7/!B!R!D!

¥ I*!-/+.73*,'+!+71*&*.!+/,4'&*.!3*!b(!*+!.'+(,*!&/.!7+>*,7/,*.!'!"W!s(J&!=!*+!/,7+'!3*!
#W!s(J&;!Q'!3/.7.!&*0'&!/,'&!<)4'+'!3*!-&/,),/!4*,-`,7-/!*.!3*!$W]UW!4(Jf(BRD!

¥ Q'! '2./,-7?+! 37(*.071'! 3*&! b(! 7+/,(5+7-/! *.! &'! :)*! ! 746&7-'3'! 6,7+-76'&4*+0*! *+!
7+0/\7-'-7/+*.!'()3'.;!!! Q'!7+(*.0'!3*!)+'!.'&!3*!4*,-),7/9!6)*3*!/-'.7/+',!)+!-)'3,/!
-&A+7-/! :)*! .*! -','-0*,78'! 6/,! )+'! ('.0,/*+0*,707.! '()3'9! *.0/4'0707.! =! -/&707.! )&-*,/ ]
<*4/,,5(7-'9!0'427a+!6)*3*!6,*.*+0',.*!)+'!7+.)>7-7*+-7'!,*+'&!'()3'9!!*+!&/.!-'./.!
(,'1* .!.*!6,*.*+0'!.</-f!*!7+-&)./!6)*3*!/-'.7/+',!&'!4)*,0*!B$"D; !

¥ Q'!7+0/\7-'-7?+!.)2!'()3'!/!-,?+7-'!3*!!'>*-0'!*+!0/3/.!&/.!-'./.!./2,*!0/3/!'&!.7.0*4'!
+*,17/./!-*+0,'&;!!%&!b(!4*05&7-/!=!.).!3*,71'3/.!7+/,(5+7-/.!=!',7&/.!.*!-/46/,0'+!3*!
>/,4'! .747&',;! %&! -)'3,/! -&A+7-/9! .*! 6,*.*+0'! .*4'+'.9! 4*.*.! /! 'Z/.! 3*.6)a.! 3*! &'!
*\6/.7-7?+9!.*!-','-0*,78'!6/,!)+!0*42&/,!7+1/&)+0',7/!3*!*\0,*473'3*.!=!&*+()'! :)*!
')4*+0'! -/+! &/.! 4/1747*+0/.! 1/&)+0',7/.! =! 3*.'6',*-*! 3),'+0*! *&! .)*Z/;! I*!
'-/46'Z'! 3*! '&0*,'-7/+*.! 3*! -/+3)-0 '! =! *.0'3/! 3*! 5+74/! -/4/! '+.7*3'39!



! "^ !

7,,70'27&73'39! 3*6,*.7?+9! ! 6)*3*! <'2*,! ! '&0*,'-7/+*.! 3*! &'.! 4)-/.'.! B*.0/4'0707.! =!
(7+(71707.! -/+! 6a,373'! 3*! 67*8'.! 3*+0',7'.D;! H0,/.! .A+0/4'.! +*),/&?(7-/.! ./+! )+'!
6/&7+*),/6'0A'!47\0'! .*+.7071/4/0/,'9! '+/.47'9! '&0*,'-7?+ !3*&!-'46/!17.)'&!=! '0'\7';!!
Q'! 7+0/\7-'-7?+! -,?+7-'! 0*,47+'! -),.'+3/! -/+! '&0*,'-7/+*.! ,*+'&*.! :)*! 1'+! 3*.3*! &'!
6,/0*7+),7'!'&!.A+3,/4*!+*>,?07-/!B$"D;!

¥ Intoxicación  por  plomo:  %&! +71*&! 3*! 6&/4/! *+! &/.! 0*G73/.! /! .'+(,*! 3*! &'! 6*,./+'9!
3*2*,A'!.*,!-*,/;! Q'!H,('+78'-7?+!C)+37'&!3*!&'!I'&)3!BHCID!3*>7+*!&'!7+0/\7-'-7?+!6/,!
6&/4/!&/.!1'&/,*.!3*!6&/42*47'!3*!45.!3*!"U !t(J3&!BRD!;!Q'.!>)*+0*.!3*!*\6/.7-7?+!./+!
371*,.'.[!!('./&7+'!-/+!6&/4/9!!67+0),'. 9!G)()*0*.!3*!4*0'&!/!,*-)27*,0/.!-/+!67+0),'!
-/+! 6&/4/9! '&74*+0/. ! '&4'-*+'3/.! *+! &'0'.! -/+! ./&3'3),'! 3*! 6&/4/9! -/.4a07-/.9!
*47.7/+*.! 7+3).0,7'&*.9! -/+0'47+'-7?+! 3*! &'.! '()'.! .)6*,>7-7'&*.! =! 6,/>)+3'.! -/+!
6&/4/9! -/+0'47+'-7?+! 3*&! '()'! ! -)'+3/! .*! )07&78'+! 0)2*,A'.! 3*! 6&/4/9! '&74*+0/.! =!
'+74'&*.!-/+!*\6/.7-7?+!'&!6&/4/;!Q/ .!+7Z/.!./+!45.!.).-*6072&*.!'!&'!7+0/\7-'-7?+!6/,!
6&/4/ !B$#9$$D;!

%&!6&/4/!6)*3*!.*,!7+<'&'3/!=! '2./,273/! '!0,'1a.!3*&!.7.0*4'! /! 7+(*,73/!=! '2./,273/!
6/,! *&! 0,'-0/! ('.0,/7+0*.07+'&X! &'! '2./,-7?+! 6*,-)05+*'! 3*&! 6&/4/! 7+/,(5+7-/! *.!
4A+74'9!&'!3*&!6&/4/!/,(5+7-/!!*.!4'=/,; !
!!
Q'!7+0/\7-'-7?+!'()3'!!*.!7+>,*-)*+0*9!.*!6,*.*+0'!&)*(/!3*!)+'!*\6/.7-7?+!,*.67,'0/,7'!
'! '&0'.! -/+-*+0,'-7/+*.9! -/+! *+-*>'&/6'0A'9! 7+.)>7-7*+-7'! ,*+'&! =! .A+0/4'.!
('.0,/7+0*.07+'&*.;! Q'! 0/\7-73'3! -,?+7-'! *.! &'! 45.! >,*-)*+0*! =! .*! 4'+7>7*.0'! -/+!
-/46,/47./! 4)&07.7.0a47-/[! <*4'0/6/=a07-/9! 3*&! .7.0*4'! +*,17/./9! ('.0,/7+0*.07+'&9!
,7Z?+!=!.7.0*4'!!"#!$%&'($! )*+,-+./0 )

 

¥ Aborto prematuro, malformaciones congénitas  asociados a los Nitratos:!Q'!*173*+-7'!
*673*47/&?(7-'! 3*! )+'! ,*&'-7?+! 37,*-0'! ./2,*! &'! *\6/.7-7?+! =! ! &'! ,*&'-7?+! *+0,*! &/.!
+71*&*.! 3*! +70,'0/.! =!&/.! *>*-0/.! ,*6,/3)-071/.! '31*,./.! +/! *.05! -&',' ;! I7+! *42',(/ 9!
'&()+/.!,*6/,0*.!.)(7*,*+!)+'!'./-7'-7?+!*+0,*!&'!*\6/.7-7?+!'!&/.!+70,'0/.!*+!*&!'()'!
6/0'2&*!=!'2/,0/!*.6/+05+*/9!,*0',3/!*+!*&!-, *-747*+0/!7+0,')0*,7+/!=!4'&>/,4'-7/+*.!
-/+(a+70'.!B"WD;!!!

¥ Intoxicación por Arsénico: Q/.!+71*&*.!45\74/!6*,47073/! ./+!W;W"W!6649!*&! ',.a+7-/!
6)*3*!-/+0'47+',!*&!'()'!3*!-/+.)4*!<)4'+/!3*!3*6?.70/.!+'0),'&*.!*+!&'!07*,,'! /!
3*! 6,5-07-'.! 3*! '(,7-)&0),'! /! 7+3).0,7'&*.;! ! Q'.! *+>*,4*3'3*.! './-7'3'.! -/+! *.0*!
'(*+0*! :)A47-/! ./+[!*67('.0,'&(7'9!1?470/.9!*+(,/.'47*+0/!=!3*-/&/,'-7?+!3*!&'!67*&9!
-*()*,';! c'427a+! <'! .73/! './-7'3/! -/+! -5+-*,! 3*! 1*G7('9! 6)&4?+9! ,7Z/+*.9!
+' ./>',A+(*/9!<A('3/!=!6,?.0'0'!B$"D;!!

¥ Contaminación  por  aluminio  y  enfermedad  de  Alzheimer:  %\7.0*! 6/-'! *173*+-7'!
3*4/.0,'071' !:)*!&'!7+(*.0'!3*!'&)47+7/!6/,!17'!/,'&!6,/3)8-'!0/\7-73'3!'()3'!*+!&/.!
.*,*.!<)4'+/.;!I*!<'!.)(*,73/!:)*!&'!*\6/.7-7?+ !-,?+7-'!'!*.0*!4*0'&!!*.!)+!>'-0/,!3*!



! "U!

,7*.(/! './-7'3/! 6',' ! *&! 3*.',,/&&/! /! '6',7-7?+! 0*46,'+'! 3*! &'! ! *+>*,4*3'3! 3*!
O&8<*74*,!B$"D;!

¥ Diversos  agentes  químicos  neoplasias  y  otras  enfermedades: Q/.! '(*+0*.! :)A47-/.!
6,*.*+0*.! *+! *&! '()'! 6)*3*+! /-'.7/+',! +*/6&'.7'.! =! )+'! '46&7'! 1',7*3'3! 3*!
*+>*,4*3'3*.! *+! 37>*,*+0*.! 0*G73/.! 3*! &'! *-/+/4A'9! 6,/1/-'+3/! &*.7/ +*.! '! +71*&!
<*6507-/9! ,*+'&9! .7.0*4'! +*,17/./! -*+0,'&9! 67*&! =! ?,('+/.! ,*6,/3)-071/.9! *+0,*! /0,/.!
BV9$"9!$UD;!

!

IX . Recomendaciones 

Q/.! 6,/2&*4'.! 3*.-,70/.! '+0*,7/,4*+0*! ! 6/+*+! 3*! 4'+7>7*.0/! &'! (,'1*! .70)'-7?+! :)*! .*!
*. 05!6,*.*+0'+3/!*+!+)*.0,/!6'A.!,*&'-7/+'3/!-/+!&/.!,7*.(/.!:)A47-/.!'./-7'3/.!'&!'()'9!
*.6*-7'&4*+0*!*+!'&()+'.!8/+'.!3*&!6'A.9!6/,!&/!:)*!,*-/4*+3'4/. [!

";  %&!g/27*,+/!L'-7/+'&!3*2*!-)46&7,!-/+!&'.!,*-/4*+3'-7/+*.!3*!&'!-'&73'3!3*&!'()'!
3*! '-)*,3/! '! &'! +/,4'0 71'! +'-7/+'&! *! M+0*,+'-7/+'&! 17(*+0*! ,*&'-7/+'3'! -/+! &/.!
,7*.(/.!:)A47-/.; !

#; O.A!47.4/9!3*2*!(','+078',!'!&'!6/2&'-7?+!*&!.)47+7.0,/!3*!'()'!3*!-'&73'3!!&72,*!3*!
-/+0'47+'+0*.!:)A47-/.!=!3*!/0,/.!'(*+0*.!-/4/!&/.!7+>*--7/./.!=!,'37/'-071/.; !

$; @*'&78',!*.0)37/.!!3*!6,*1'&*+-7'!3*!'(*+0*.!:)A47-/.!*+!&'.!6/2&'-7/+*.!'>*-0'3'.;! !

^; M+>/,4',!'!&'!6/2&'-7?+!./2,*!&/.!,7*.(/.!:)A47-/.!'./-7'3/.!'&!-/+.)4/!3*!'()'9!
'.A!-/4/!&'.!4*373'.!6,*1*+071'.!6','!37.47+)7,!&'!*\6/.7-7?+!'!37-<'.!.).0'+-7'.;! !

5. Declarar en emergencia la cuenca del Lago de Valencia en el Estado Carabobo, el 
acuífero  del  río  Turbio  que  surte  el  acueducto  de  Barquisimeto  y  Cabudare,  el 
Sistema Tuy I que toma aguas del río Tuy, altamente contaminadas y las bombea 
al embalse de La Mariposa y  de los ríos Caroní y Cuyuní en el estado Bolívar, a 
objeto de tomar las medidas  apropiadas para disminuir la exposición a químicos 
peligrosos. 

6. Realizar estudios sobre la !"#$%&'(&)"*+,-#$.&#/%'"0%1#$%1"2.1#34(5#6-5#7%5#
8-5# 425# 9+5# :)# ;# 4&<## %-# 0"1# /%-*+.-"2"1# 0.*"0+2"2%1# ;# %-#0.1# 0+'.&"0%1#
*.-'+-%-'"0%1#2%#=%-%>(%0"? 

S; F)46&7,!&'.!,*-/4*+3'-7/+*.!.)(*,73'.!6/,!*&!F/+.*G/!3*!&'!%.-)*&'!3*!d7/&/(A'!3*!
&'! N'-)&0'3! 3*! F7*+-7'.! 3*! &'! KFe! -/+! ,*.6*-0/! '! &/.! 2/427&&/.! >&)/,*.-*+0*.[ !
*3)-',! '! &'! 6/2&'-7?+! ./2,*! &/.! 4*-'+7.4/.! 3*! 3*.-',0*! 3*! *.0/.! 2/427&&/.9!
746&*4*+0',!4*-'+7.4/.! ! *>7-'-*.!3*! ,*-/&*--7?+!3*! )+73'3*.! ,/0'.! /!1*+-73'.9!!
<'27&70',! &/.! .707/.! 73?+*/.! 6','! &'! 37.6/.7-7?+! 0*46/,'&! 3*! *.0/.! 3*.*-</.!
6*&7(,/./.9!=!6&'+7>7-',!&'!)27-'-7?+!=!4*-'+7.4/.!6','!&'!37.6/.7-7?+!>7+'&!3*!*.0/.!
6,/3)-0/. !



! "Y!

R; O6&7-',! &'.! ,*-/4*+3'-7/+*.! 3*! &'  ingeniera qu’mica Jacquel’n Rodr’guez con 
respecto a la contaminaci—n del lago de Valencia: -*.',! *&! 3,*+'G*! :)*! .*!
4'+07*+*! *+! *&! Q'(/! 3*! e'&*+-7'! 3*.3*! <'-*! #S! 4*.*.9! 6','! :)*! 3*G*! 3*!
0,'+.6/,0',! .)! -/+0'47+'-7?+! ' &! *42'&.*! E'/ ]F'-<7+-<*X! >/4*+0',! -)&0),'! *+! *&!
)./! ,'-7/+'&! 3*&! '()'! '! +71*&! 7+3).0,7'&! =! 3/4a.07-/9! *.0'2&*-*,! )+! 6,/(,'4'! 3*!
27/4',-'3/,*.9! 6,/-),',! :)*! &'.! 6&'+0'.! 3*! 0,'0'47*+0/! 7+3).0,7'&*.! .*'+! 45.!
*-/&?(7-'.9! ,*-/4*+3',! *&! )./! ,'- 7/+'&! 3*! 6,/3)-0/.! :)A47-/.! =! 6,/6*+3*,! '&!
*46&*/! 3*! &/.! 27/3*(,'3'2&*.9! ./2,*! 0/3/! *+! '427*+0*.! '(,A-/&'.;! c'427a+!
<'-*,&*.!4'+0*+747*+0/!>,*-)*+0*!'!&'.!3/.!6&'+0'.!,*.73)'&*.!3*!&'!g,'+!e'&*+-7'9!
37.*Z'3'.! -/4/! ,*.73*+-7'&*. ]3/4a.07-'.!=!*46&*'3'.! '</,' ! -/4/! ,*.73*+-7'&*. ]
7+3).0,7'&*.;!O.A!-/4/!37.*Z',!)+!6,/(,'4'!3*!6,/0*--7?+!7+0*(,'&!3*!&'!-)*+-'!3*&!
*42'&.*!E'/ ]F'-<7+-<*!:)*!37.47+)='!*&!6,/-*./!3*!*)0,/>78'-7?+;! !

V; F/+1/-',! ' &! 6*,./+'&! *\6*,0/! 3*! +)*.0,'.! )+71*,.73'3*.! *! 7 +.070)-7/+*.! +/!
()2*,+'4*+0'& *.!6','!0,'2'G',!*+!-/+G)+0/!*+!*.0*!6,/2&*4';! !

"W; I*+.727&78',! '! &'! 6/2&'-7?+! (*+*,'&! =! '! &'! 6/2&'-7?+! 4a37-'! ./2,*! &/.! .A+0/4'.! =!
.7(+/.!.)(*.071/.!3*!7+0/\7-'-7?+!6/,!'(*+0*.!:)A47-/.; !

"";  N'-7&70',! &'! ,*'&78'-7?+! 3*! *\54*+*.! 3*! &'2/,'0/,7/! 6','! &'! 3*0*--7?+! 3*! '(*+0*.!
:)A47-/.! !*+!.'+(,*9!/,7+'!=!/!0*G73/.!3*!6'-7*+0*.!-/+!.A+0/4'.! ./.6*-</./.!3*!
6,*.*+0',!7+0/\7-'-7?+!-/+!*.0/.!'(*+0*.; !

"#; F)46&7,! &/.! 0,'0'3/.! 7+0*,+'-7/+'&*.! -/4/! *&! 0,'0'3/! 3*! %.0/-/&4/! ./2,*! &/.!
-/+0'47+'+0*.!/,(5+7-/.!6*,.7.0*+0*.; !

Q'! @*3! 3*!I/-7*3'3*.! F7*+0A>7-'.! Ca37-'.! e*+*8/&'+'.! />,*-*! )+'! 1*8! 45.! .)!
37.6/.7-7?+! 6','! 0,'2'G',! *+! *:)76/! =! '=)3',! '! ,*./&1*,! &/.! (,'1*.! 6,/2&*4'.!
.'+70',7/.!:)*!':)*G'+!'&!6'A.; !

 #

@?#A%B%&%-*+"1#

";  HCIJKLMF%N;!!PE,/(,*./.!*+!4'0*,7'!3*!.'+*'47*+0/!=!'()'!6/0'2&*! h!M+>/,4*!3*!
'-0)'&78'-7?+!#W"WP!!rrr;r</;/,( !!

#; KLMF%N;!j7',,*'[!u6/,!:)a!.7()*!4'0'+3/!'!&/.!+7Z/.!=!:)a!.*!6)*3*!<'-*,v;!
H-0)2,*!#WWV;'

$; @/3,A()*8!C;!O()'!6/0'2&*!P+*(,'P!.*!3*2*!'!>'&&'.!*+!U!6&'+0'.!6,/-*.'3/,'.;!%&!
K+71*,.'&;!$W]U]#W"W!

^; F'.07&&/!Q%;!!O&',4'!*+!e'&*+-7'[!P%.0'!'()'!<)*&*!'!1*+*+/!Pj*.3*!<'-*!4*.*.!&/.!
<'270'+0*.!.*!:)*G'+!3*!&'!-'&73'3!3*&!'()'!6/0'2&*!:)*!&&*('!'!.).!</(',*.[!)+/.!
3A'.!<)*&*!'!-&/'-'!=!/0,/.!'!-&/,/; !%&!L'-7/+'&9!$W!3*!4'=/!#W"W!
!



! "S!

U; HEI;!E,/-*./.!3*!0,'0'47*+0/!3*&!'()';!j7.6/+72&*!*+[!!!!!!!!!!!!!!!!!!!!!!
<006[JJrrr;-*67.;/6. ]/4.;/,(J21.'-3J.-'+JWW#$#WJWW#$#W]W"-;63>!
!

Y; !uw)a!*.!&'!0),273*8v!<006[JJrrr;&*++0*-<;*.J0),273*8;<04x7\88W6*n:1W)d!
!

S; L/,4'.!I'+70',7'.!!,*&'-7/+'3'.!-/+!&'!!-' &73'3!3*&!'()'!6/0'2&*;!g'-*0'!H >7-7'&!3*&!
C7+7.0*,7/!3*!I'+73'3;!"$!3*!N*2,*,/!3*!"VVR!

R; HCI;!g)A'.!6','!&'!-'&73'3!3*&! '()'!6/0'2&*9!0*,-*,'!*37-7?+!9!#WWY;!j7.6/+72&*!*+[!
<006[JJrrr;r</;7+0Jr'0*,q.'+70'07/+q<*'&0<J3r:J(3r:$,*1J*.J7+3*\;<04& !
!

V; e7&&'+)*1'!FC9!m/(*17+'.!C9!g,74'&0!ij;!F&/,'-7?+!3*!'()'!6/0'2&*!*+!%.6'Z'!=!
-5+-*,!3*!1*G7(';!g'-!I'+70!#WW"X"U[!^R]U$;!!

!
"W; C'+'..','49 !j;C9 !d'-f*, !QF9!'+3!C/&!jC ;!O!@*17*r!/>!L70,'0*.!7+!j,7+f7+(!y'0*,[!

C'0*,+'&!%\6/.),*!'+3!O31*,.*!@*6,/3)-071*!'+3!j*1*&/64*+0'&!H)0-/4*.;!
%+17,/+!b*'&0<!E*,.6*-0;!#WWY!C',-<X!""^ B$D[!$#Wh$#S;!
!

"";  E/&/!C!=!g)*1','!%;!F/+0'47+'-7?+!3*!'-)A>*,/.!6/,!*>*-0/!3*!&/.!&7\717'3/.!*+!*&!
5,*'!'3='-*+0*!'&!1*,0*3*,/!3*!3*.*-</.!.?&73/.!Q'!g)5.74'9!4)+7-767/!Q72*,0'3/,9!
%.0'3/!F','2/2/;!K+71*,.73'3!3*!F','2/2/;!M+(* +7*,A'!KF;!j7-7*42,*!9#WW"9!e/&;!R9!
+`4*,/!WW#;!
!

"#; E5*8!E)4',!%;!F'&73'3!3*&!O()'!E/0'2&*!*+!'&()+'.!-7)3'3*.!*+!e*+*8)*&';!
M+>/,4*!E,*&747+',!BOMEHED!O./-7'-7?+!M+0*(,'&!3*!E/&A07-'.!E`2&7-'.!OF9!4'=/!3*!
#W"W;!B*+!-/+.0,)--7?+D!<006[JJrrr;'76/6;-/4;1*J6,/6)*.0'.;<04 !!

!
!

"$; F/4)+7-'3/!3*&!F/+.*G/!3*!!%.-)*&'!3*!&'!N'-)&0'3!3*!!d7/&/(A';!N'-)&0'3!3*!
F7*+-7'.!!3*!&'!K+71*,.73'3!F*+0,'&!3*!e*+*8)*&'!,*.6*-0/!'&!)./!4'.71/!3*!
2/427&&/.!>&)/,*.-*+0*.;!F/+.*G/!3*!%.-)*&'!3*!&'!N'-)&0'3!!3*!d7/&/(A'!3*!&'!KFe!;!
"S!3*!C',8/!3*!#W"W;!
!

"^;  g?4*8 !O;!c*4*+!:)*!*42'&.*!Q'!C',76/.'!.*!-/+0 '47+*!0/0'&4*+0*;!%&!K+71*,.'&9!
#Y!3*!C',8/!#W"W;!
!

"U; e*7('!!C !C;!9!d*,4`3*8!j !9!E'-<*-/ ]N*,,*7,'!b !9!C',07+.!E*3,/./ 9!Q)78!@9!g)+./+9!
O!i;!#!d*,,7/.!g9!e/.!!Q!9!b)73/2,/!!E9!@/*.*,!C; !!C*,-),=!E/&&)07/+!>,/4!O,07.'+'&!
g/&3!C7+7+(!7+!d&/-f!d9!%&!F'&&'/9!d/&A1', !I0'0*9!e*+*8)*&';  j=+'47-.!/>!C*,-),=!
E/&&)07/+!/+!@*(7/+'&!'+3!g&/2'&!I-'&*.[!O04/.6<*,7-!E,/-*..*.9!b)4'+9!%\6/.),*!
O,/)+3!0<*!y/,&39!6;!^#"]^UW;!!i)&=!#WWU;!
!



! "R!

"Y; I7&1'!C!!=!-/&;!j*0*,47+'-7?+!3*!>'-0/,*.!*673*47/&?(7-/.!=!-&A+7-/.!*+!6*,./+'.!
*\6)*.0'.! '&!4*,-),7/!*+! 3/.!6/2&'-7/+*.!3*&!2'G/!F',/+A;!%.0'3/!d/&A1',;!
e*+*8)*&';B#WWW]#WW"D;!g*/47+'.!!e/&!$#!L!$^;!i)+7/!#WW!̂
!

"S; !b*,,*,/!Li9!C/+0*.!C%9!E*++'!I!9!I)',*8! F%9 ;@71'.!FC9!b*,,*,/!z@9!N',A'!M.!
j7'(+?.07-/!3*!-/+0'47+'-7?+!4*,-),7'&!*+!& '!-/4)+73'3!3*!I'+0'!C',A'!3*&!
e'6/,;!C)+7-767/!I7>/+0*.;!%.0'3/!d/&A1',;e/&!$#9L!_$U;!j7-7*42,*!#WW^;!
!

"R; m),&'+3!Qc9!N',/!IL9!I7*3&*,!b;!C7+'4'0'!j7.*'.*;!c<*!H)02,*'f!/ >!'!L*),/&/(7-!
j7./,3*,!7+!C7+'4'0'9!i'6'+9!' +3!M0.!@*&'07/+.<76!0/!0<*!M+(*.07/+!/>!I*'>//3!
F/+0'47+'0*3!2=!C*,-),=!F/46/)+3.;! y/,&3!L*),/&!"VYWX!"[!$SW]$VU!
 

"V; %-/&/(7.0'.!*+!'--7?+;!%&!g/27*,+/!G'6/+a.!6',0*!,*.6/+.'2&*!3*!&'!o%+>*,4*3'3!3*!
C7+'4'0'p! "Y!3*!/-0)2,* !3*!#WW^;!j7.6/+72&*!*+[!
<006[JJrrr;*-/&/(7.0'.*+'--7/+;/,(J.676;6<6v',07-&*RRU!

!
20. PMn!F)42,*!%-/&?(7-'!M+3).0,7'&!E,/]I'+*'47*+0/!M+0*(,'&!3*!&'.!F)*+-'.!3*&!Q'(/!

3*!e'&*+-7'!=!*&!@A/!E'/P9!e'&*+-7'9!#U!3*!i)+7/!3*!#WWW;!F)',0'!%0'6'!]!OZ/!eMM;!L_!
$W$;!!!!rrr;07*46/;)-;*3);1*  
 

21. I',47*+0/ !O;!!C;!@/G'.9!C*37+'!%;!!H&71*0!F;!F'.'+/1' !i;!M+1*.07('-7?+!3*!
0,7<'&/4*0'+/.!*+!'()'!6/0'2&*!3*&!%.0'3/!F','2/2/9!e*+*8)*&'; '>*6'?*(,+'
9::@A;BC9DE;@BFG@ 
 

##; E'2?+!j ;!M+1*.07('3/,'!'317*,0*!,7*.(/!3*!*+>*,4*3'3*.!6/,!6,*.*+-7'!3*!
0,7<'&/4*0'+/.!*+!*&!'()'!3*!e'&*+-7';!%&!F','2/2*Z/9!#"J"#J#WWV;!

!
#$; !%.67+/.'!F9!L/2,*(' !j 9!I*7G'.!j 9!I',47*+0/ !O9!C*37+'!%;!L71*&*.!3*!6&/4/!*+!

.'+(,*!=!>'-0/,*.!'427*+0'&*.!'./-7'3/.9!*+!)+'!6/2&'-7?+!7 +>'+07&!1*+*8/&'+'!
N'-)&0'3!3*!F7*+-7'.!3*!&'!I'&)3;!K+71*,.73'3!3*!F','2/2/; !#"!3*!j7-7*42,*!3*!
#WWVD;]!g'-!Ca3!F','-'.!#WWRX""YB^D[$WS]$"^ !
!

#^; @'4/.9!Q;!%.0)37/!./2,*!&'!6,*.*+-7'!3*!%+3/.)&>'+!*+!'()'.!3*!'2'.0*-747*+0/!3*&!
C)+7-767/!C/,5+9!%3/;!Q',';!%+!6,/-*./;!c)0/,'[!@/.'),'!M.0),789!-70'3/!*+[! H*"I*'
J/$%(,*'>,2'K%"#%&'=M+>/,4*!-7)3'3'+/!3*!&'!.70)'-7?+!3*!&/.!-/+0'47+'+0*.!
/,(5+7-/.!6*,.7.0*+0*.!*+!e*+*8)*&'!;!N)+3'-7?+!O()'-&',';!i)&7/!#WWY;!
!

#U; C7+7.0*,7/!3*!I'+73'3!=!O.7.0*+-7'!I/-7'&;!@*.)*&0/!Ig!W"R]VR;!L/,4'.!I'+70',7'.!
3*!F'&73'3!3*&!O()'!E/0'2&*;!!g'-*0'!H>7-7'&!L_!$Y;$VU!3*&!"$!3*!N*2,*,/!3*!"VVR;!!
!



! "V!

#Y; g7&!d*,/*.!C%=!M+>/,4*!-7)3'3'+/!3*!&'!.70)'-7?+!3*!&/.!-/+0'47+'+0*.!/,(5+7-/.!
6*,.7.0*+0*.!*+!e*+*8)*&';!N)+3'-7?+!O()'-&',';!i)&7/!#WWY;!

!
#S; !F/+0'47+'-7?+!3*!&'.!'()'.!;!j7.6/+72&*!*+[ !

!!<006[JJ*.;r7f76*37';/,(Jr7f7JF/+0'47+'-7TF$Td$+!!
!

#R; O&',-?+]b*,,*,'!Cc9!C',0A+ ]j/4A+:)*8!M9!c,*G/]e58:)*8!@9!@/3,A:)*8 ]j/8'&!I;y*&&!
r'0*,!>&)/,73*9!3*+0'&!>&)/,/.7.9!2/+*!>,'-0),*.!7+!0<*!g)'37'+'!e'&&*=!/>!C*\7-/;!
N&)/,73*;'#WW"X$^["$Vh"^V;!!

#V; I''1'!O9 !'+3!m',,/!%;!%\6/.),*!0/!b7(<!N&)/,73*!j,7+f7+(!y'0*,!'+3!@7.f!/>!j*+0'&!
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