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=⁄îÕÿ^Q=WÔÎÃÈ§^=Á_Îª^=
=fiÍÈ—kÿ^QJN=_Â·Íä£Ë=ÔÎÃÈ§^=Á_Îª^=Ô‘àv=

NJ=yóË ŒÎ‘ ægjàj Ô‘àv Á_Îª^ ÔÎÃÈ§^ ∆‹ ÓáËÉ Ú_ª^ Ω 
\Ô≈Îg�ÿ^=

uNJ= yèàÍË= Ú_ª^= ⁄�ÂÍ= _‹Ñ·ƒ≥d== fi¡·Í= Ê‡eÃ= úá˚^= ‚ù_f≥d==_‹Ñ·ƒË= KÔÎÃÈ§^= Á_Îª^
=fi¡·Í=á_f˝^Ë=∆Îf_·Îÿ^=‚‹=ΩÈ§^=Ú_ª^=“ÃÑkÍ≥d==ÔÍ_Â·ÿ^=Ω=ÉÈ≈Í=„`=‚’∑Ë=IÔÍá_§^=Á_Îª^

≥d=æÎ-^K 
OJyóË fiãàÿ_f ŒÎ‘ ÌÉ¯j ∆–^Èª^ ÔÎgå·ÿ^ ⁄’ÿ ‚‹ „^ä¶^ ÏÛ_ª^ Ô—g�ÿ^Ë=ΩÈ§^ 

Ô›Îk’ÿ^ ≥d ÉÈrË \∆Îf_·Îÿ^=
uOJ=‚›òkj=„`=h≠=KflÈãàÿ^=«È·kj=Ô—g�ÿ^=ÈŸ≈Í=ΩÈr=„^ä~=‚‹=“og·Í=«Èg·Í=Wm_f_rˇ^

úá˚^=y�ã=iÈå·‹=∆�—Í=_›‰˙‘Ë=IÔ›Îk’ÿ^K=
PJŒì ŒÎ‘ ygîj Á_Î‹ ∆Îf_·Îÿ^ \Ô·~_ã=
uPJ= ‚’∑„`==⁄≈Õf= l·Ä�ã= úá˚^= l¢= áÈÄì= Ω= à∑= _‹Ñ·ƒ= ΩÈ§^= Ú_ª^= ‚ÄåÍ

=ÉÈ≈îŸÿ=‚~_åÿ^=ΩÈ§^=Ú_ª^=⁄Î∑Ë=KpÍÑv=Ìá_‡=ø_ê‡≥d==‚‹=⁄–`=ÊkÃ_o‘=„˚=XŸƒ˚^
Éá_gÿ^=Ú_ª^=ÔÃ_o‘K=

QJ⁄Ÿv ⁄‹^È≈ÿ^ ;ÿ^ ÉÑ¢ Ôƒàã “ÃÑkÿ^.=
uQJáÈÄîÿ^=Ë`=Ôf3ÿ^=ÔÍÖ_Õ‡Ë=ÔÎÃÈ§^=Á_Îª^=iÈå·‹=á^Ñ´^=á^Ñ—¥=“ÃÑkÿ^=€Ñ≈‹=ÉÑÆK=
RJ„á_– ≤f ÔÎ‹_åª^ ÔÍÖ_Õ·ÿ^Ë É^È›Ÿÿ l¢ ÔÎw�åÿ^.=
uRJ=ÔÍÖ_Õ·ÿ^=Ñ›k≈j=≤v=Ω=I_ÂÎÃ=ÔÎ·Îgÿ^=m_»^àÕÿ^=ÔÎ›‘=Ÿƒ=_‹==ÓÉ_‹=ÔÎ‹_å‹=Ñ›k≈j

=h≠=ÓÜÃ_‡=Ô—g�ÿ^=„È’j=Ï’ÿË=ÓÉ_›Ÿÿ=ÔÎ·Îgÿ^=m_»^àÕÿ^=2ƒ=“ÃÑkŸÿ=Ú_ª^=ÔÎŸf_–=Ÿƒ„`=
ÔŸîk‹=ÔÎ·Îgÿ^=_Âj_»^àÃ=„È’j=

SJ€Ñkã^ ^Ö_ª Ñ≈Í ÉÈrË Ô—g�ÿ^ Ô›Îk’ÿ^ ⁄Õã` „^ä¶^ ÏÛ_ª^ ΩÈ§^ =m^ÖÓÑÛ_Ã 
Ó4g‘ \∆›ks›Ÿÿ 

uSJ=‚ù_f=Ω=�_—Î›ƒ=iàåkÿ^=‚‹=Ê≈·‹Ë=yè^àÿ^=Ú_ª^=∆∏=Ÿƒ=Ô›Îk’ÿ^=Ô—g�ÿ^=Ñƒ_åj
=ÊÿÈìË=÷ÿÜf=�ÔŸ�Â�å�‹=Iúá˚^≥d=á_f˝^K=

TJáÈù ÔƒÈ›ß ‚‹ m^á_èˇ^ Œîj _ÂÎÃ ⁄òÃ` ‚‘_‹˚^ pwgŸÿ Á_Îª^=‚ƒ ÔÎÃÈ§^.=
uTJ= Wm_f_rˇ^= ‚›òkj= „`= h≠= Km_f_rˇ^= «È·kj=Ω= yrá˚^= Ÿƒ= ÔÎÃÈ§^= Á_Îª^= ∆›skj

Ô›Îk’ÿ^=Ô—g�ÿ^=”ÈÃ=fis•^=Ó4g‘=m_gÎgv=m^Ö=âàÕÿ^=ÓÑÎr=m_ÎfÈãáK=

 

http://geo4s.com/vb/index.php


=m_f_rd=ÔŸÙã^=i_k’ÿ^=‚‹=⁄ÎÿÉ=fiŸ≈ª^=ŒîŸÿ=Ï‡_oÿ^=ÌÈ‡_n=tÂ·ª^==Ïã^áÑÿ^=⁄îÕÿ^=áÈ�ª^Ï‡_oÿ^=NQPP=L=|‰NQPQ|‰ 

J=O=J مدرسة الجيولوجيا   geo4s.com    المياه الجوفية: ٤الفصل 

=fiÍÈ—kÿ^QJO==ÔÎÃÈ§^=Á_Îª^=Éá^È‹ =

NJ=flÈ�–=Ká_f˝^=Ω=àÛ_§^=ÅòŸÿ=Ôgv_îª^=ÔŸ’êª^=
uNJ=öÕÄ·ÍË= ⁄—Í= ÔÎÃÈ§^= Á_Îª^= ÉáÈ‹= „eÃ= �̂àÛ_r= �_�Äó= á_f˝^= Á_Î‹=lÄ�ó= Èÿ=iÈå·‹

=0_ª^= Ú_ª^= „eÃ= m_�Î-^Ë= á_wgÿ^= ‚‹= ià—ÿ_f= �̂àÛ_r= �_�Äó= á_f˝^= Á_Î‹= lÄ�ó= ÈÿË= KÚ_ª^
ÔÎÃÈ§^=Á_Îª^=qÈŸÍË=yèàÍK=

OJàåÃ=\æ…ó=≥d=ÔÍâ^Èjá˘^=á_f˝^=Ω=Á_Îª^=∆ò£=^Ö_ª=
uOJ=l¢= ∆–^Ë= áÈî®= „^ä~= Ω= ÓáÈÕ®= _Â‡˚= Xæ…òÿ^= l¢= Ô≈–^Ë= ÔÍâ^Èjá˘^= àÙgÿ^

=hgåf=æ…òÿ^ÔÎóá˚^=ÔÎfÖ_§^=4naj=l¢=∆—Í=Ú_ª^=iÈå·‹=ÓáÑw·‹=Ô›–=„`K=
PJyóË=KÔÍâ^Èjá˘^=àÙgÿ^Ë=ÔÍÉ_≈ÿ^=àÙgÿ^=≤f=”àÕÿ^=fiãàÿ_f=
uPJ= h≠= KflÈãàÿ^= «È·kj„`== flÈãàÿ^= ≤gj„`==„^ä¶^= ‚‹= Á_Îª^= hwåj= ÔÍâ^Èjá˘^= á_f˝^

=4»=ΩÈ§^=ÏÛ_ª^=„^ä¶^=‚‹=Á_Îª^=ÔÍÉ_≈ÿ^=á_f˝^=hwåj=≤v=Ω=IáÈî-^=ΩÈ§^=ÏÛ_ª^
áÈî-^K=

QJfi›ì=KÔnÈŸª^=Ô—�·ª_f=æÎ¢=EÔ›Îk‘F=ÓÜÕ·‹=4»=är^Èv=ÉÈrË=_ÂÎÃ=2k£=Ôfà°=
uQJ=h≠=_Â‡`=4»=Iiá_skÿ^=«È·kj„`==‚›òkj„`=ÜÕ·�‹=Ï»=är_v=Ô›Îk’ÿ^=Ô—g�ÿ^K=
RJ⁄Ÿv=KÔÎ·’åÿ^=“ù_·ª^=Ω=ÔÎÃÈ§^=Á_Îª^=qÈŸj=∆·ª=Ô—Íàù=⁄òÃ` 
uRJ=É^Èª^= €_›≈kã^= ⁄ÎŸ—kf= ÔÎ·’ã= Ô—�·‹= Ω= ÔÎÃÈ§^= Á_Îª^= qÈŸj= ‚‹= ⁄ÎŸ—kÿ^= ‚’∑

=É^Èª^Ë= m^ÑÎgª^= €_›≈kã^Ë= I€â_·ª^= Ω= ŒÎ¡·kÿ^Ë= Ôƒ^áäÿ^= m˘_ß= Ω= ÔÎÛ_Î›Î’ÿ^
=ÔÎÛ_Î›Î’ÿ^Òà~˚^K 

SJ∆–Èj=m_nÈŸª^=á_êk‡^=Ω=ΩÈ§^=ÏÛ_ª^=„^ä¶^=ÔÍÖ_Õ‡=àn¯j=ŒÎ‘K=
uSJÊÎÿdË=Ê·‹=m_nÈŸª^=€_—k‡^=⁄Âã=ΩÈ§^=ÏÛ_ª^=„^ä¶^=ÔÍÖ_Õ‡=mÉ^â=_›Ÿ‘K 

⁄îÕÿ^=Ô≈r^à‹Q=W^ÔÎÃÈ§^=Á_Îª=
m^ÉàÕª^=Ô≈r^à‹=

_‹ m_wŸ�îª^ ;ÿ^ Œîj m^á_g≈ÿ^ ÔÎj˝^:=
NJÔ—�·‹ l¢ y�ã úá˚^ ÓÚÈŸº Á_Îª_f ÔÎÃÈ§^.=«_gèˇ^=”_�‡=
OJÔÎŸf_– ÓÉ_ª^ Ô‡È’ª^ m_—g�ÿ úá˚^ á^à‹ˇ Ú_ª^ _7˙~=‚‹.=KÔÍÖ_Õ·ÿ^=
PJ∆Î∏ m_—g�ÿ^ ÓÜÕ·ª^ Ú_›Ÿÿ yè^àÿ^ Ω ∆–È‹ _‹.=KΩÈ§^=ÏÛ_ª^=„^ä¶^=
QJm_—gù 4» ÓÜÕ·‹ äs¢ Ú_ª^ Ê≈·µË ‚‹ “ÃÑkÿ^.=KÔ›Îk’ÿ^=m_—g�ÿ^=
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⁄›≈kã^ m^ÉàÕª^ ;ÿ^ _Âk›Ÿ≈j Ω ^Ü‰ ⁄îÕÿ^ Ôf_r�ÿ ÔŸÙã˚^=‚ƒ ÔÎj˝^: 
RJ_‹ ”àÕÿ^ ≤f ∆Îf_·Îÿ^ ÔÍÉ_≈ÿ^ ∆Îf_·Îÿ^Ë \ÔÍâ^Èjá˘^=
uRJ= ÔÍâ^Èjá˘^= ∆Îf_·Îÿ^= Ω= Ú_ª^= ∆ÕjàÍ≥d==ÔÍÉ_≈ÿ^= ∆Îf_·Îÿ^= _‹`= Iæ…òÿ^= ⁄≈Õf= y�åÿ^

=Kæ…òÿ^=l¢=Ô≈–^Ë=låÎŸÃ=
SJ^Ö_‹ ›åj ∆Îf_·Îÿ^ Ô·~_åÿ^ ;ÿ^ „È’kj Ω \ÔÎ‡_‘2ÿ^=“ù_·ª^=
uSJ=“ù_·ª^= Ω= ÑrÈj= ÓàsÕk‹= Ô·~_ã= ∆Îf_·Í= Ï‰Ë= Em^áäÍ_§^F= Óá^ÈÕÿ^= Ô�›•_f= ›åj

KÔÎ‡_‘2ÿ^=
ÔåÎÛàÿ^=fiÎ‰_Õª^=lÎgoj=

TJ_‹ áÑîª^ ÌÜÿ^ ⁄o∑ 2‘` ∆›° Á_Î›Ÿÿ ÓàÃ^Èkª^=ÔfÜ≈ÿ^ €_›≈kã˙ÿ \Ìàêgÿ^ 
a=Km_ÍÑÎŸ§^ ÔÎ�»˚^Ë ÔÎsŸoÿ^.   c=Ká_Â‡˚^ €Ë^Ñ§^Ë ÔÎÛ_ª^. 
b=Km^4ü Ú_ª^ iÜ≈ÿ^.===d=KÁ_Îª^ ÔÎÃÈ§^. 
UJ_‹ fiã^ Ô—g�ÿ^ ÔÎfÈãàÿ^ Ë` ÔÍàÄîÿ^ ;ÿ^ ˘ áËà¥=y›åj Ú_ª^ \_7˙~ 
a=KÔ—g�ÿ^ ÓÜÕ·ª^K=b=KÔ—g�ÿ^ Ô›Îk’ÿ^K=c=K„^ä¶^ ÏÛ_ª^=K=dKÔ—g�ÿ^ 4» ÔÎÛ_ª^. 

‚≈kã^ fiãàÿ_f Ï‡_Îgÿ^ Ïj˝^ ÌÜÿ^ ⁄o∑ Á_Îª^ ÔÎÃÈ§^ àÙgÿ Ô—�·‹=Ω I_‹ Ÿƒ Ôf_r˘^ 
‚ƒ ≤ÿ^¯åÿ^ NM Ë NN . 

VJÌ` ⁄›§^ ÔÎj˝^ ⁄oµ �_r_k·kã^ _Î—�·‹ Êì˙Äkã^=‚’∑ 
‚‹ fiãàÿ^ \Ï‡_Îgÿ^ 
a=KmÉ^â ÔÎ›‘ Á_Îª^ ÔÎÃÈ§^ Ω Ó3Õÿ^ ≤f 1993Ë 2003 fl. 
b= KöÕ¨^ iÈå·‹ Ú_ª^ Ω Ó3Õÿ^ ≤f 2002 = Ë2003 fl 

Ôƒàåf 2‘` ‚‹ Êó_Õ¨^ Ω Ó3Õÿ^ =≤f1993 Ë 1994 fl. 
c= KöÕ¨^ iÈå·‹ Ú_ª^ Ω Ó3Õÿ^ 1993 Ë 1994 Ôƒàåf=fl ⁄–` ‚‹ Êó_Õ¨^ Ω 

Ó3Õÿ^ 2002 =Ë2003 fl. 
d=KlŸ– ÓàÃË Ú_ª^ Ω Ó3Õÿ^ ≤f1993  Ë2003  fl. 

NMJΩ Ì` fl_ƒ „_‘ iÈå·‹ Ú_ª^ Ÿƒ` _‹ \‚’∑ 
0042 a=Kfl=== 1996 cfl 

 b. 2003fl===d -1993  fl 
NNJ_‹ ïÛ_î¶^ ;ÿ^ h≠ „` „È’j áÈÄîŸÿ Ï’ÿ=ÔÎ‹_åª^ ygîj \ÓÜÕ·‹ 
a=Kh≠ „` „È’j ”ÈÃ iÈå·‹ Ú_ª^.  c=Kh≠ „` „È’j m_‹_åª^ ÔŸîk‹. 
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b=Kh≠ „` „È’j m_‹_åª^ Ó4g‘ .=d=Kh≠ „` „È’j ⁄Õã` iÈå·‹ Ú_ª^.=
‚≈kã^ ⁄’êÿ_f Ïj˝^ Ôf_r�ÿ ‚ƒ €^¯åÿ^ NO .=

NOJ_‹=^øËàêÿ ÔÍáËàòÿ^ „�È’kÿ \∆Îf_·Îÿ^ 
a=KàÃ^Èj Ô—�·‹ ÔÍÜ…j ”_�‡Ë ∆gêkÿ^ Ô›Îk’ÿ^=Ô—g�ÿ^Ë. 
b= KÉÈrË Ô—gù Ô›Îk‘ àî¢ Á_Îª^ ”ÈÃ ”_�‡ =ÔÍÈÂkÿ^

«_gèˇ^Ë. 
c=KÉÈrË iÈå·‹ Ú_‹ ∆Õjà‹ ”ÈÃ Ô—g�ÿ^ ∆ù_—kÍ=Ô›Îk’ÿ^ ∆‹ y�ã úá˚^. 
d=KÉÈrË Ô—gù Ô›Îk‘ ⁄Õã` iÈå·‹ Á_Îª^.=

ÔŸÙã`=ÔÎÛ_·f 
NPJŒ·ì ‚Í` ÑrÈÍ iÈå·‹ Ú_ª^ Ω Ó4ü Ë` Ω Ôgùá=Ô—�·‹ Ô‡á_—‹ Ô—�·¥ ˘ ÑrÈÍ 

Ÿƒ _Âw�ã \Ú_‹=
uNPJ=„È’Í=≤v=Ω=Iy�åÿ^=Ÿƒ=m_≈—·kåª^Ë=m^4wgÿ^=“ù_·‹=Ω=Ú_ª^=iÈå·‹=ÑrÈÍ

KÚ_‹=_Âw�ã=Ÿƒ=ÑrÈf=˘=;ÿ^=“ù_·ª^=Ω=y�åÿ^=l¢=
NQJœ�à≈j ≤›Ÿ≈ª^ ‚ÍÜŸÿ^ h≠ _›‰àÃ^Èj Ω ΩÈ§^= „^ä¶^ ÏÛ_ª^ Ï’ÿ ygîÍ 

�̂áÑî‹ �_Íâ^Èjá^.=
uNQJ=h≠„`=Kæ…òÿ^=l¢Ë=�̂áÈî®=ΩÈ§^=ÏÛ_ª^=„^ä¶^=„È’Í=

NRJ„á_– ≤f iÈå·‹ Ú_ª^ Ω “ù_·ª^ Ôgùàÿ^ ΩË ÔÃ_§^=“ù_·ª^.=
uNRJ=Ω=Ê·ƒ=�̂ÑÎ≈fË=IÔgùàÿ^=“ù_·ª^=Ω=y�åÿ^=‚‹=�_gÍà–=ÔÎÃÈ§^=Á_Îª^=iÈå·‹=„È’Í

=“ù_·ª^K�_gÍà—j=ÔÃ_§^=
NSJ∆–Èj ŒÎ‘ ‚’∑ „` ànakÍ „^ä~ ΩÈr œ_Õ§_f=4…ì m^È·åÿ ÓÑÍÑƒ.=

uNSJKŒsÎÃ=á_�‹˚^=áÑ·ÿ=œ_Õ§^=Ú_·n`=Ω=Ú_ª_f=4…îÿ^=ÏÛ_ª^=„^ä¶^=É�ËäÍ=˘=Ñ–=
NTJàåÃ= KÑ—k≈�Í= ^Ö_ª „` }àù flÉ^È≈ÿ^ Ô‹_åÿ^ Ω ÔÎÕå~=ÓàÕv Ñ– ⁄’êÍ àù_© 

ÔÎ—Î—v Ÿƒ Á_Î‹ \iàêÿ^=
uNTJ=XÔÎÛ_ª^=Éá^Èª^=ÉÑÂ�Í=à�~=ÔÎÕå¶^=àÕ•^=Ω=Ô‹_åÿ^=flÉ^È≈ÿ^=‚‹=ïŸÄkÿ^=⁄’êÍ

=_7_—k‡^=⁄�Âå�Í=ÔÎÕå¶^=ÓàÕ•^=Ω=m_nÈŸª^=}àù=„˚≥d==KÔÎÃÈ§^=Á_Îª^=
WÑ–_·ÿ^=4’Õkÿ^=

NUJfl�È– Ôg–_≈ÿ^ ;ÿ^ ⁄wkã Éá^È¥ Á_Îª^ ÔÎÃÈ§^ “ù_·ª^=Ω ÔÎÙù_êÿ^ hgåf «_Õjá^ 
iÈå·‹ Ú_‹ àwgÿ^.=
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uNUJ= àwgÿ^= Ú_‹= iÈå·‹= «_Õjá^= ÌÉ¯Í= „= ‚’∑≥d==“ù_·ª^= Ω= Á_Îª^= Éá^È‹= ⁄ÎŸ—j
=0_ª^=àwgÿ^=Ú_‹=yèá=€˙~=‚‹=ÔÎŸv_åÿ^≥d=KÔ•_‹=ÔÎÃÈ§^=Á_Îª^=ygîjË=ÔÎÃÈ§^=Á_Îª^=

flÑÄkã^ ÓáÈîÿ^ Á_‡É` Ôf_r�ÿ ‚ƒ €^¯åÿ^ NV .=
NVJà’Ã. fiãá^ �̇ ’è àåÕÍ áËÉ Á_Îª^ ÔÎÃÈ§^ Ω =ÁÜ‰

IÓáÈîÿ^ �̂Ü~b ≤≈f á_gkƒ˘^ Ú_ª^ “ÃÑkª^ ‚‹ ⁄g§^=yÕã.=
uNVJ=h≠=‚’ÿË=€_’è˚^= «È·kj„`==«Èg·Îÿ^= ∆–È‹=‚›òkj

Kúá˚^=y�ã=∆‹=ÔÎÃÈ§^=Á_Îª^=∆ù_—kj=pÎv=
Ô�Íà~=ÔÎ›Î‰_Õ‹ 

OMJfiãá^ Ô�Íà~ ÔÎ›Î‰_Õ‹ €_›≈kã_f ÔÎj˝^=m_wŸ�îª^: àÙf IÔÍÉ_ƒ àÙf IÔÍâ^Èjá^ 
Ô—gù IÔ›Îk‘ 4»=IáÈî® IáÈî® iÈå·‹ Ú_‹ „^ä¶^ ΩÈ§^.=

uOMJ=h≠=‚’ÿË=Km_f_rˇ^=«È·kj„`==‚‹=≤ƒÈ·ÿ^=˙‘=ø_gjá^=fiÎ‰_Õª^=Ô�Íà~=àÂ¡j
=ø_gjá^Ë= IΩÈ§^= ÏÛ_ª^= „^ä¶^= ∆‹= ÓáÈî-^= 4»Ë= ÓáÈî-^= ÔÎÃÈ§^= ÔÎÛ_ª^= m_‡^ä¶^

=h≠=;ÿ^=á_f˝^=ÏƒÈ‡„`==XÔÎÃÈ§^=ÔÎÛ_ª^=m_‡^ä¶^=Ω=àÕ¢=Ω=àÕ¢=ÔÍâ^Èjá˘^=á_f˝_Ã
KÓáÈî-^=4»=ÔÎÛ_ª^=m_‡^ä¶^=Ω=àÕwkÃ=ÔÍÉ_≈ÿ^=á_f˝^=_‹`=IÓáÈî-^=ÔÎÛ_ª^=m_‡^ä¶^=

€^¯ã=�Ñ¢W 
ONJ€Ñkã^ Ÿƒ àn` ÓÉ_Íâ äÎ‘àj â_» Ï‡_n ÑÎå‘` =„Èfà’ÿ^CO2 Ω œ˙…ÿ^ 

ÌÈ§^ Ω Ï‡_gª^ ;ÿ^ lÙê‡` á_sv˚^= ‚‹ IÔÍ4§^ ΩË ‚ÍÈ’j ∆Îf_·Îÿ^ =ÔÍ4§^
.(Karst)=

uONJ=‚’∑„`==ÌÈ§^=œ˙…ÿ^=Ω=„Èfà’ÿ^=ÑÎå‘`=Ï‡_n=â_»=É_ÍÉâ^=ÌÉ¯Í≥d==ÓÉ_Íâ
=ÁÉ_¢^Ë=Ú_ª^=Ω=„Èfà’ÿ^=ÑÎå‘`=Ï‡_n=â_»=„_fËÖ=‚ƒ=tk·Í=ÌÜÿ^=I÷Î‡Èfà’ÿ^=öπ
=œÈÂ’ÿ^= �_‡È’‹= ÔÍ4§^= áÈÄîÿ^= Ôf^Öd= ÷Î‡Èfà’ÿ^= ö›•= ‚’∑Ë= KÚ_ª^= m_ÙÍäû

KÔÎkãá_’ÿ^=ÔÍ4§^=∆Îf_·Îÿ^Ë=çÍá_òkÿ^Ë=
á_gk~^=‚·—‹ 
á_Îk~^=‚‹=ÉÑ≈k‹W 

NJÌ` É^Èª^ ÔÎj˝^ hå‡` ≤�gkÿ Ô‘àf \Ú_‹ 
a=Kî•^K=b=Kàs•^ Ì4§^K=c=K≤�ÿ^K=d=K⁄‹àÿ^ 
OJÌ` áÉ_îª^ ÔÎÛ_ª^ ÔÎj˝^ ⁄Âã` \�_nÈŸj 
a=K„^ä~ Á_Îª^ ÔÎÃÈ§^ 4» ÓáÈî-^ .  c=Ká_f˝^ ÔÍâ^Èjá˘^. 
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b=K„^ä~ Á_Îª^ ÔÎÃÈ§^ ÓáÈî-^. ====d=K∆Îf_·Îÿ^ Ô·~_åÿ^. 
PJ_‹ ÔÕîÿ^ ;ÿ^ “g�·j Ÿƒ ÔráÉ Óá^àv Á_Îª^ ;ÿ^=ÔÎÃÈ§^ “ÃÑkj ‚‹ €˙~ „ÈÎ≈ÿ^ 

\ÔÎ≈Îg�ÿ^ 
a=K‚Äã` ‚‹ æãÈk‹ ÔráÉ Óá^àv Ô—�·ª^. 
b=KÉàf` ‚‹ æãÈk‹ ÔráÉ Óá^àv Ô—�·ª^. 
c=K_7 ÔráÉ Óá^à•^ _ÂåÕ‡ Ω Ì` „_’‹ ÑrÈj ÊÎÃ=≤≈ÿ^. 
d=KÌË_åj æãÈk‹ ÔráÉ Óá^à•^ ÔÍÈ·åÿ^ Ω Ô—�·ª^.=

ÔŸÙã`=m_f_rˇ^=Ó4î—ÿ^W 
‚≈kã^ ⁄’êÿ_f Á_‡É` Ÿƒ Ôf_rˇ^ ‚ƒ ÔŸÙã˚^ Q - S.=

QJyóË ŒÎ‘ qÑ¢ ÔÎŸ›≈ÿ^ ;ÿ^ 4êÍ _ÂÎÿd œà•^ B =\=
uQJ=⁄v^àª^= €˙~= Ú_ª^= ⁄—k·Í= pÎv= Ú_ª^= ÓáËÉ= ⁄’êÿ^= ⁄o∑

=Ïw�åÿ^= „_Íà§^Ë= €È�7^Ë= Œn_’kÿ^Ë= ⁄—·ÿ^Ë= àÄgkÿ^= WÔÎj˝^
Kyk·ÿ^Ë=yèàÿ^Ë=

RJ^Ö_ª ÑrÈÍ „_›Âã „^4êÍ ≥d ÔÎŸ›≈ÿ^ ;ÿ^ _ÂÎÿd=ä‹àÍ œà•^ A Ω \⁄’êÿ^=
uRJ=ÔÎÛ_ª^=m_w�åª^Ë=m_�Î-^=‚‹=àÄgkÍ=˘=Ú_ª^=„d=pÎv=KàÄgkÿ^=ÔŸvàª^=ÁÜ‰=⁄oµ

=u_k´=÷ÿÜÿË=Iúá˚^=y�ã=‚‹=�_òÍ`=‚’ÿË=æ—Ã=Òà~˚^≥d=K≤›Âã=
SJ_‹ m_ÎŸ›≈ÿ^ ;ÿ^ qÑ¢ Ω ≤jÈ�¶^ C Ë D=\=
uSJ=ÓÈ�¶^=Ω=flÈÎ…ÿ^=‚‹=Ú_ª^=m^à�–=æ–_åkjC=y�ã=‚‹=ñ_îk‹^=_7=qÑÆ=fin=I

=“ÃÑkj=Ë`=Iúá˚^≥d==ÓÈ�¶^=Ω=ÔÎÛ_ª^=m_w�åª^DK=
TJ_‹ ÓáÈ�~ Åòÿ^ àÛ_§^ ‚‹ \á_f˝^=
uTJ=‚’∑Ë=IÚ_ª^=iÈå·‹=ú_Õ¨^= _‹= �àÙgÿ= àÛ_§^=Åòÿ^=‚ƒ=tk·Í„`==÷ÿÖ=‚ƒ=tk·Í

= _Â—›ƒ=⁄îÍ=˘=;ÿ^=ÓáË_.^=á_f˝^=ŒskÃ=IiÜ≈ÿ^=Ú_ª^=iÈå·‹=öÕ~≥d==iÈå·‹=Ú_ª^
KÊó_Õ¨^=Ñ≈f=ÑÍÑ§^=

UJ_‹ ”àÕÿ^ ≤f àÙgÿ^ ÔÍÉ_≈ÿ^ àÙgÿ^Ë ÔÍâ^Èjá˘^ pÎv=‚‹ «È‡ „^ä¶^ \ΩÈ§^=
uUJ=á_f˝^= ægjàj= _›·Îf= KáÈî-^= 4»= ΩÈ§^= ÏÛ_ª^= „^ä¶^= Ω= ÔÍÉ_≈ÿ^= á_f˝^= àÕ¢

=æ…òÿ^=ÔsÎk‡=�_�ÎÛ_—Ÿj=àÙgÿ^=‚‹=Á_Îª^=“ÃÑkj=pÎv=IáÈî-^=ΩÈ§^=„^ä¶^=∆‹=ÔÍâ^Èjá˘^
=K„^ä¶^=Ÿƒ=∆–^Èÿ^=

VJë–_‡ Œå~ y�ã úá˚^ ıè_·ÿ^ ‚ƒ àÛ_§^=Åòÿ^ Áà�~Ë Ÿƒ Éá^È‹ Á_Îª^.=
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=m_f_rd=ÔŸÙã^=i_k’ÿ^=‚‹=⁄ÎÿÉ=fiŸ≈ª^=ŒîŸÿ=Ï‡_oÿ^=ÌÈ‡_n=tÂ·ª^==Ïã^áÑÿ^=⁄îÕÿ^=áÈ�ª^Ï‡_oÿ^=NQPP=L=|‰NQPQ|‰ 
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uVJ=ÉÈrË=Ñƒ_åÍ=Öd=XÔÎÃÈ§^=Á_Î›Ÿÿ=àÛ_§^=Åòÿ^=⁄≈Õf=ÊùÈg‰=È‰=úá˚^=y�ã=Œå~
=Ê�…ó=⁄–=m_»^àÕÿ^=‚‹=Ú_ª^=⁄Íâ`=^ÖdË=KÊÿ_v=Ÿƒ=úá˚^=y�ã=Ú_—f=Ÿƒ=ΩÈ§^=Ú_ª^≥d=

=ÌÉ¯Í=_º=I�_�ÎÛär=m_»^àÕÿ^=á_Â·kÃ=IŸƒ`≥d== �̂à¡‡Ë=IÔÍÈŸ≈ÿ^=áÈÄîÿ^=øÈg‰≥d==à…ì
ÎÂ‡^=Ñ≈f=m_»^àÕÿ^=fisvK�_g≈ì=�̂à‹`=ΩÈ§^=ÏÛ_ª^=„^ä¶^=ÑÍËäj=ÓÉ_ƒd=ygîj=�_�ÎÛär=_‰á_=

ÓÚ^à—ÿ^=i_≈Îkã˘^ËW 
`à–^ ï·ÿ^ Ïj˝^ fin hr` ‚ƒ ≤ÿ^¯åÿ^ NM Ë NN . 

„^ä~ ”_åÿ^ ΩÈ§^=W∆—Í „^ä~ ”_åÿ^ ΩÈ§^ Ïÿ_6 Ô’Ÿ›ª^ ÔÎfà≈ÿ^ Ñ≈ÍË=IÔÍÉÈ≈åÿ^ 
Úär Ê·‹ - Ôì_†Ë ∆–^Èÿ^ Ω “ù_·ª^ =ÔÎÿ_›êÿ^ÔÎ–àêÿ^ ‚‹ Ô’Ÿ›ª^ - �_‡^ä~ �_ÎÃÈr 

�̂áÈî®. _‹` „^ä¶^=Ï–_f ΩÈ§^ ÈÂÃ 4» áÈî®.=áÑ—jË ÔÎ›‘ Ú_ª^ Ô‡äÄª^ Ω 
„^ä¶^ ΩÈ§^ Ïÿ^Èü 280á_ÎŸ‹ 3‹ h≈’‹. }Ë^3ÍË à›ƒ Ú_ª^ ÊÎÃ ≤f 10 - 30 

IÔ·ã= Œÿ` È‰Ë ‚‹ m_‡^ä¶^ ÔÎÃÈ§^ 4» ÓÉÑskª^. â_kµË ”_åÿ^= Á_Î‹ Ω _Â›¡≈‹ 
_ÂjÉÈû XÔÎÿ_≈ÿ^ pÎv áÑ—Í ÔÎ›‘=æãÈk‹ }˙‹˚^ ÔgÛ^Üÿ^ 500 mg/L . ΩË l–Èÿ^ 

„eÃ= àó_•^ ÔÎ›‘ Ú_ª^ ;ÿ^ Åòj ‚‹ úÈ•^- Ôƒ^áäŸÿ= �_ìÈî~Ë - ”ÈÕj �̂4o‘ 
m_Î›‘ Á_Îª^ ;ÿ^ œ_òj IÊÎÿd ≥d=ÒÉ`=_º ú_Õ¨^ ÒÈkå‹ IÚ_ª^ ÓÉ_ÍâË =I_ÂkvÈŸ‹

�_ìÈî~Ë Ω Ô—�·‹ fiÎî—ÿ^. 
NMJ‚‹ ïÛ_î~ úÈv ”_åÿ^ ÏÛ_ª^ : 
a=KÊ‰_Î‹ m^Ö ÓÉÈr ÔòÕÄ·‹. 
b=KÑ≈Í �_óÈv �̂áÈî®. 
c=KÔvÈŸ‹ Ê‰_Î‹ ÔÎÿ_ƒ. 
d=KÊ‰_Î‹ 4» ÓÉÑsk‹.=

NNJ‚‹ ào‘` ⁄‘_êª^ ;ÿ^ úà≈kÍ _7 „^ä~ ”_åÿ^ ÏÛ_ª^: 
a=KÅòÿ^ àÛ_§^ m_‹^ÑÄkã˙ÿ ÔÎƒ^áäÿ^. 
b=KqÈŸkÿ^ ⁄≈Õf Á_Îª^ Ô‹É_≈ÿ^. 
c=KÅòÿ^ àÛ_§^ m_‹^ÑÄkã˙ÿ ÔÎÿä·ª^. 
d=KqÈŸkÿ^ ⁄≈Õf ÓÑ5˚^.=
=
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