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6X��J�Q�P�]GH�HQ�GH÷HUOL�GR÷DO�ND\QDN�ROXS��KÕ]OÕ�Q�IXV�DUWÕúÕ�YH�HQG�VWULOHúPH\OH�
ELUOLNWH� |QHPL� GDKD� oRN� NDYUDQPDNWDGÕU�� 7�UNL\H¶GH� |QHPOL� VRUXQODUGDQ� ELUL� GH�
yeterli miktarda içme ve kullanma suyu temin edilememesidir.  

 

øQVDQ� VD÷OÕ÷ÕQÕ� LOJLOHQGLUHQ� HQ� |QHPOL� HWPHQOHUGHQ� ELULVL� GH� VXGXU��9�FXW� \DSÕVÕQÕQ�
E�\�N� � ELU� NÕVPÕQÕ� VX� ROXúWXUPDNWDGÕU�� .LúLQLQ� Y�FXW� D÷ÕUOÕ÷ÕQÕQ� ���-70’i sudur. 

&DQOÕ�RUJDQL]PDODUÕ�ROXúWXUDQ�K�FUHOHULQ�\DúDPDODUÕ�YH�IDDOL\HWOHULQL�V�UG�UHELOPHOHUL�
ancak su ile mümkün olabiliU�� 6X�� FDQOÕ� GR÷DQÕQ� WHPHO� XQVXUX� ROGX÷X� LoLQ� VXVX]�
\DúDPÕQ� G�ú�Q�OPHVL� GH� P�PN�Q� GH÷LOGLU�� +�FUH� PHWDEROL]PDVÕ�� VX� LoLQGH�
JHUoHNOHúPHNWHGLU�� %HVLQ� PDGGHOHUL� VX� LoLQGH� K�FUHOHUH� JHWLULOPHNWH� YH� DWÕNODU� Vu 

LoLQGH�X]DNODúWÕUÕOPDNWDGÕU���). 

 

<HWLúNLQ�ELU� LQVDQÕQ� �J�QO�N� IL]\RORMLN�VX� LKWL\DFÕ�\DNODúÕN����� OLWUHGLU��%X� LKWL\DFÕQ�
ELU� NÕVPÕ� GÕúDUÕGDQ� NDUúÕODQÕUNHQ�� oRN� D]� ELU� NÕVPÕQÕ� GD� Y�FXW� NHQGLVL� \DSPDNWDGÕU��
øQVDQ�� JHUHNVLQLP� GX\GX÷X� VX\XQ�� ���¶VLQL� LoHFHNOHUGHQ�� ���¶LQL� \L\HFHNOHUGHQ��
%15’ini ise metabolizmD�VÕUDVÕQGDNL�NLP\DVDO�WHSNLPHOHUGHQ�VD÷ODPDNWDGÕU��<DúDPÕQ�
V�UPHVL� � DoÕVÕQGDQ� VX\XQ� GHYDPOÕ� DOÕQPDVÕ� JHUHNPHNWHGLU�� 6X� \D� GD� VXOX� EHVLQ�
DOPD\DQ�ELU�NLúL 7�J�QGHQ�oRN�\DúD\DPDPDNWDGÕU���). 

 

<DúDP� LoLQ� YD]JHoLOPH]� ELU� ND\QDN� RODQ� VX�� oHúLWOL� |]HOOLNOHUL� LOH� \DúDPÕQ� KHU�
HYUHVLQGH� \HU� DOÕU�� '�Q\DGD� EHOLUOL� � ELU� PLNWDUGD� EXOXQDQ� VX�� V�UHNOL� ELU� G|QJ��
içerisinde hareket etmektedir (3). 

 

<D÷Õú� KDOLQGH� \HU\�]�QH� XODúDQ� VX�� \�]H\VHO� DNÕú�� \HUDOWÕQD� VÕ]PD�� \HUDOWÕQGD�
GHSRODQPD� YH� DNÕú� HVQDVÕQGD� WHPDV� HWWL÷L� � PLQHUDOlerin bünyesinde bulunan birçok 

HOHPDQÕ�o|]HUHN�EHUDEHULQGH�WDúÕU��EX�\�]GHQ�VX\XQ�NLP\DVDO�ELOHúLPL�V�UHNOL�RODUDN�
GH÷LúLU��$\UÕFD�NLUOHQPH\H�NDUúÕ�VRQ�GHUHFH�KDVVDV�RODQ�\�]H\�VXODUÕ�YH�\HU�DOWÕ�VXODUÕ�
kimyasal, radyoaktif ve bakteriyolojik kirlilik kaynDNODUÕQÕQ� HWNLVL� DOWÕQD� JLUPHVL�
halinde kirlenerek orijinal su kalitesi özelliklerini kaybeder (4). 
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6X\XQ�LQVDQ�KD\DWÕQGDNL�|QHPL�QHGHQL\OH� ������VD\ÕOÕ�dHYUH�.DQXQXQD�GD\DQÕODUDN�
oÕNDUÕODQ� 6X�.LUOLOL÷L�.RQWURO��<|QHWPHOL÷LQLQ� ��-20. maddeleri çerçevesinde içme 

VX\X�ND\QDNODUÕQÕQ�NRUXQPDVÕQD�|QFHOLN�YHULOPHNWHGLU (5).  

 

6X� .LUOLOL÷L� .RQWURO� <|QHWPHOL÷L¶QGHNL� WDQÕPÕ� LOH� VX� NLUOLOL÷L� �� VX� ND\QD÷ÕQÕQ�
kimyasal, fiziksel, bakteriyolojik, radyoaktif ve ekolojik özelliklerinin olumsuz yönde 

GH÷LúPHVL�úHNOLQGH�J|]OHQHQ�YH�GR÷UXGDQ�YH\D�GROD\OÕ�\ROGDQ�EL\RORMLN�ND\QDNODUGD��
LQVDQ�VD÷OÕ÷ÕQGD��EDOÕNoÕOÕNWD��VX�NDOLWHVLQGH�YH�VX\XQ�GL÷HU�DPDoODUOD�NXOODQÕOPDVÕQGD�
HQJHOOH\LFL� ER]XOPDODU� \DUDWDFDN�PDGGH� YH\D� HQHUML� DWÕNODUÕnÕQ� ERúDOWÕOPDVÕQÕ� LIDGH�
eder (5).  

 

øoLOPH\H� HOYHULúOL� VXODUÕQ� NDOLWHOL� ROXúX\OD� ELUOLNWH� ]DPDQ� LoLQGH� EX� NDOLWHQLQ�
NRUXQPDVÕ� GD� oRN� E�\�N� ELU� |QHP� WDúÕPDNWDGÕU�� %XQGDQ� GROD\Õ� LoPH� VX\X�
ND\QDNODUÕQÕQ� JHOHFHN� \ÕOODUGDNL� GXUXPXQXQ� NLUOLOLN� EDNÕPÕQGDQ incelenme 

]RUXQOXOX÷X�YDUGÕU���). 

 

$QNDUD� KDONÕQÕQ� LoPH� YH� NXOODQPD� VX� ND\QDNODUÕ� YH� |]HOOLNOHUL�� $QNDUD¶GD� PHYFXW�
RODQ�VX�DUÕWPD�WHVLVOHUL�YH�|]HOOLNOHUL��DUÕWPD�WHVLVOHULQLQ�oDOÕúPD�úHNLOOHUL��YHULPOHUL�YH�
VX�NDOLWHVL�LOHULNL�E|O�POHUGH�GHWD\OÕ�RODUDN�EHOLUWLOPLúWLU�� �$6.ø��NHQWH�YHUGL÷L�VX\X�
barajdan muslu÷D� NDGDU� KHU� E|O�PGH� GHQHWOHPHNWHGLU�� 6X� ND\QDNODUÕQÕQ� |]HOOLNOH�
EDUDMODUD�VX�WDúÕ\DQ�VX�\ROODUÕQÕQ�KHU� W�UO��NLUOHQPHGHQ�NRUXQPDVÕ� LoLQ�EDUDMODUÕQ�VX�
WRSODPD�KDY]DODUÕQGD�V�UHNOL�NRQWUROOHU�\DSÕOPDNWDGÕU��%DUDMODUGDQ�JHOHQ� VXODU� LVH���
D\UÕ� DUÕWPD� WHVLVLQGH� �øYHGLN�� %D\ÕQGÕU� YH� 3XUVDNODU� øoPH� 6X\X� $UÕWPD� 7HVLVLQGH��
DUÕWÕOÕS�� LoLOHFHN� NDOLWH\H� XODúWÕNWDQ� VRQUD� LoPH� YH� NXOODQPD� Vuyu olarak  

DNWDUÕOPDNWDGÕU��$6.ø�NXOODQÕPD�VXQGX÷X� VX\XQ� WHPL]OL÷LQL�� LoLOHELOLUOL÷LQL�\DNODúÕN�
400 noktada düzenli olarak denetlemektedir. $6.ø� DUÕWPD� WHVLVLQH� JHOHQ� KDP�  su 

KDYDODQGÕUÕODUDN� RNVLMHQ� ND]DQGÕUÕOGÕNWDQ� VRQUD� GXUXOWPD� WDQNODUÕQD� DOÕQÕU�� \DEDQFÕ�
PDGGHOHUGHQ� DUÕQGÕUÕODUDN� EHUUDNODúDQ� VX�� ELU� NH]� GDKD� ILOWUHOHUGHQ� JHoLULOHUHN�
NORUODQÕU�YH��NORUODQDQ�VX�WHPL]�VX�WDQNODUÕQD�Euradan da musluklara iletilmek üzere 

SRPSD� LVWDV\RQODUÕQD� LOHWLOLU�� %X� oDOÕúPDGD�$QNDUD� $6.ø� LoPH� VX\X� ND\QDNODUÕQÕQ�
|]HOOLNOHUL�EHOLUOHQPLú�YH�NLUOLOLN�\|Q�QGHQ�GH÷HUOHQGLULOPLúWLU�� 
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ùLPúHN������),  Silivri bölgesi�LoPH�YH�NXOODQPD�VXODUÕQÕ�IL]LNVHO�YH�NLP\DVDO�\|QGHQ�
GH÷HUOHQGLUPLú��EX�VXODUÕQ�KHUKDQJL�ELU�NLUOHWLFL\H�PDUX]�NDOÕS�NDOPDGÕ÷ÕQÕ�VDSWDPÕú��
E|OJHQLQ� \HU� DOWÕ� VX\X� NDOLWHVL� KDNNÕQGD� JHQHO� ELU� GH÷HUOHQGLUPH� \DSPÕú� YH�
NLUOHQPHQLQ�|QOHQPHVL�\DQL�VXODUÕQ�IL]LNVHO�YH�NLP\DVDO�|]HOOLNOHULQLQ�NRUXQPDVÕ�LoLQ�
|QHULOHU� JHOLúWLUPLú� YH� KDON� VD÷OÕ÷Õ� DoÕVÕQGDQ� E|OJH� LOH� LOJLOL� ELOLPVHO� ELOJL� YH� YHUL�
birikimine�NDWNÕGD�EXOXQPD\D�oDOÕúPÕúWÕU����� 
 

Kuleli (1995), LoPH� VX\X� ND\QDNODUÕQÕQ� NRUXQPDVÕQÕQ� |QHPLQGHQ� EDKVHWPLúWLU��
hONHPL]GH�JHUHN�Q�IXVXQ�JHUHNVH�KD\DW� VWDQGDUGÕQÕQ�KÕ]OÕ�DUWÕúÕQD�SDUDOHO�RODUDN su 

W�NHWLPL�LKWL\DFÕQGDNL�DUWÕúODUGD�GLNNDWH�DOÕQGÕ÷ÕQGD��VX�ND\QDNODUÕPÕ]ÕQ�UDV\RQHO�ELU�
úHNLOGH�NXOODQÕOPDVÕ�E�\�N�|QHP�WDúÕPDNWDGÕU������ 
 

Gupta (1993),� oHúLWOL� DPDoODU� GR÷UXOWXVXQGD� VX� NXOODQÕPÕQÕ� YH� NXOODQÕP� úHNLOOHULQL�
EHOLUWPLúWLU�����  
 

Tamer ( 1995),� LoPH� VX\X� WHPLQ� HGLOHQ� UH]HUYXDUÕQ� NDOLWHVL� YH� UH]HUYXDU� KDY]DVÕ�
LoLQGH�NDODQ�DUD]LQLQ�NXOODQÕPÕ�DUDVÕQGD�GR÷UXVDO�ELU�RUDQWÕ�ROGX÷XQX�YH�KDY]DODUGD�
suyun kirlenmesine nedHQ� RODELOHFHN� KHU� W�UO�� ND\QD÷ÕQ� JHUHN� \HUOHúLP� E|OJHOHUL�
JHUHN� HQG�VWUL\HO� WHVLVOHU� JHUHNVH� WDUÕP� DODQODUÕQÕQ� KDY]D� LoLQGH� NXUXOPDVÕQÕ� YH�
IDDOL\HW� J|VWHUPHVLQL� |QOH\LFL� YH� HQJHOOH\LFL� X\JXODPDQÕQ� GHQHWLP� VLVWHPLQLQ�
J�YHQLOLUOL÷LQLQ� \HWHUOL� ROPDGÕ÷Õ� W�P� �ONHOHUGH� NXOODQÕOPDNWD� YH� D\UÕFD� KDY]DQÕQ�
NLUOLOL÷LQLQ� |QOHQPHVLQGH� NXOODQÕPÕ� NÕVÕWOD\ÕFÕ�� \DVDNOD\ÕFÕ� ELU� VDNÕQPD� \DNODúÕPÕ�
VHUJLOHGL÷LQL� EHOLUWPLúWLU�� 6X� NLUOHQPHVL� VRUXQX� oRN� \|QO�� YH� NDUPDúÕN� ROGX÷XQGDQ�
çözüm için konunun bilimsel, teknolojik, ekonomik,�VRV\DO�YH�\DVDO�ER\XWODUÕ�LOH�ELU�
bütün olDUDN�HOH�DOÕQPDVÕ�JHUHNPHNWHGLU������ 
 

7�UN�dHYUH�0HY]XDWÕ�������, 6X�.LUOLOL÷L�.RQWURO�<|QHWPHOL÷L¶QGH�VX�ND\QDNODUÕQÕQ�
ELUHU� HNRVLVWHP� NDEXO� HGLOHUHN�PHYFXW� NDOLWHOHULQLQ� NRUXQPDVÕ� YH� �ONH� LKWL\DoODUÕQD�
göre su NDOLWHVLQLQ� JHOLúWLULOPHVL� WHPHO� \DNODúÕPODUÕ� EHQLPVHQPLúWLU� 6X� NLUOLOL÷LQLQ�
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WDQÕPÕ�� LoPH�YH�NXOODQPD�VX\X�WHPLQ�HGLOHQ�NÕWD� LoL�\�]H\VHO�VXODUOD� LOJLOL� �NLUOHWPH�
\DVDNODUÕ�YH�NRUXPD�DODQODUÕ�EHOLUWLOPLúWLU������ 
 

Atasoy (2004), 7�UNL\H¶QLQ� VX� ND\QDNODUÕ� YH� NLUOLOLN� GXUXPODUÕQÕ� LQFHOHPLúWLU�� 7DWOÕ�
VX\D�RODQ�WDOHELQ�\R÷XQODúPDVÕ�|]HOOLNOH�VX�ND\QDNODUÕ�SRWDQVL\HOLQLQ�E|OJHVHO�RODUDN�
E�\�N�IDUNOÕOÕNODU�J|VWHUGL÷L��ONHPL]GH��EHOOL�\|UHOHUGH�\R÷XQODúDQ�LoPH-kullanma ve 

VDQD\L�DPDoOÕ�VX�NXOODQÕPODUÕQÕQ�D\QÕ�\|UHOHUGH�|QHPOL�PLNWDUODUGD�DWÕN�VX�GHúDUMÕQD�
QHGHQ�RODFD÷ÕQÕ�EHOLUWPLúWLU������ 
 

Akar (2000),�NXOODQPD�VXODUÕQGD�EXOXQDELOHFHN�NLUOHWLFLOHULQ�LQVDQ�VD÷OÕ÷Õ��]HULQGHNL�
HWNLOHUL� NRQXVXQGDNL� HQ� VRQ� JHOLúPHOHUL� |]HWOHPLú�� 76� ���µ\Õ� D\UÕQWÕOÕ� RODUDN�
LQFHOHPLú�YH�7�UNL\HµGHNL�VX�NDOLWHVLQLQ�L]OHQPHVL�NRQXVXQGDNL�X\JXODPDODUÕ�GHWD\OÕ�
RODUDN�HOH�DOPÕúWÕU������ 
 

7DQUÕYHUPLú� ������� ���� \�]\ÕOÕQ� HQ� |QHPOL� NRQXVX� RODQ� VX� YH� VX� ND\QDNODUÕQÕQ�
EHOLUOHQHQ� DPDoODU� LoLQ� HQ� X\JXQ� YH� HWNLQ� úHNLOGH� NXOODQÕOPDVÕQÕ� LQFHOHPLú� YH�
yDúDQDELOLU��ELU�G�Q\D�YH�LQVDQ�\DúDPÕQÕQ�NDOLWHVLQLQ�NRUXQPDVÕ�LoLQ�VX�ND\QDNODUÕQÕQ�
V�UG�U�OHELOLU�NXOODQÕPÕQÕ�VD÷OD\DFDN�SROLWLNDODU�YH�\HUHO��E|OJHVHO�YH�N�UHVHO�|OoHNWH�
uygulaQPDVÕ�JHUHNWL÷LQL�EHOLUWPLúWLU������ 
 

<DOoÕQ (2002),� HQG�VWUL\HO� JHOLúPH� LOH� ELUOLNWH� VX� NXOODQÕPÕ� J�Q� JHoWLNoH� DUWPDNWD�
EXQD� NDUúÕOÕN� oHYUH� NLUOHQPHVL� QHGHQL\OH� WHPL]� VX� ND\QDNODUÕ� Jittikçe azalmakta 

ROGX÷XQX�EHOLUWPLúWLU��dDOÕúPDODUÕQGD�VX�NLP\DVÕ�HOH�DOÕQPÕú�YH�GR÷DO�VXODUÕQ�\DSÕVDO�
|]HOOLNOHUL�� VX\XQ� IL]LNVHO� YH� NLP\DVDO� DUÕWPD� \|QWHPOHULQL� LQFHOHPLúOHU�� VXODUÕ�
NXOODQÕP� DODQODUÕQD� J|UH� HOH� DODUDN� KHU� ELULQLQ� NLP\DVDO� |]HOOLNOHUL� YH� KD]ÕUODPD�
WHNQRORMLVLQL� EHOLUOHPLúOHUGLU�� 6XODUÕQ� GH]HQIHNVL\RQX� YH� HQG�VWULQLQ� |QHPOL� ELU�
VRUXQX�RODQ�NDQDOL]DV\RQ�ROD\ÕQÕ�LQFHOHPLúOHU�YH�VX�DQDOL]OHULQL��G|UW�D\UÕ�JUXS�DOWÕQGD�
toplayarak 46 GHQH\�PHWRGXQD�\HU�YHUPLúOHUGLU������ 
 

%DOWDFÕ� (2000), suyun fiziksel-NLP\DVDO� |]HOOLNOHULQL� DoÕNODPÕú� YH� VX� DQDOL]�
PHWRWODUÕQGDQ� EDKVHWPLúWLU�� )L]LNVHO-� NLP\DVDO� DQDOL]OHU� YH� EXQODUÕQ� KHVDplama 

PHWRWODUÕQÕ�EHOLUWPLúWLU������� 
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<ÕOGÕ]� �������� ùDQOÕXUID� LoPH� VX\X� VLVWHPLQL� NDOLWH� NRQWURO� SDUDPHWUHOHUL� DoÕVÕQGDQ�
LQFHOHPLú�� úHKULQ� JHOHFHNWHNL� VX� W�NHWLPLQL� ]DPDQD� ED÷OÕ� RODUDN� WDKPLQ� HGHUHN�
PHYFXW�ND\QDN��GHSR�YH�úHEHNH�VLVWHPLQL�GH÷HUOHQGLUPLúWLU������� 
 

ùDKLQ� �����), � VXODUGDNL� WDW� YH�NRNXQXQ�RUWD\D�oÕNÕú� QHGHQOHULQL�� YH�NRQWURO� DPDoOÕ�
RODUDN�KDQJL�\ROODUD�EDúYXUXODFD÷ÕQÕ�GHWD\OÕ�RODUDN�DoÕNODPÕúWÕU (12).  

 

(UR÷OX� ������,� VX\XQ� ND\QDNWDQ� DOÕQPDVÕ�� LVDOH� HGLOPHVL�� WDVIL\HVL� YH� W�NHWLFL\H�
GD÷ÕWÕOPDVÕ�VX�WHPLQLQLQ�EDúOÕFD�NÕVÕPODUÕQÕ�WHúNLO�HWPHNWHGLU��6X�WDVIL\HVLQLQ�DPDoODUÕ�
ve içme suyu tasfiye metotODUÕ�LOH�LOJLOL�ELOJL�YHUPLúWLU������� 
 

Akkülah (1990), �$QNDUD¶GD�\ÕOODU�ER\X�V�UHQ�J|o�YH�G�]HQVL]�úHKLUOHúPH�QHGHQL\OH�
PHYFXW� LoPH� VX\X� úHEHNHVLQLQ� NÕVD� ]DPDQGD� \HWHUVL]� GXUXPD� G�úW�÷�Q�� YH� GDKD�
E�\�N� NDSDVLWHOL� SURMHOHULQ� \DSÕPÕ� \ROXQD� JLGLOGL÷LQGHQ� EDKVHWPLú� YH�$QNDUD� LoPH�
VX\X�WHVLVOHULQL�LQFHOH\HUHN�VRUXQODUÕ�EHOLUOHPH\H�oDOÕúPÕúWÕU������� 
 

'6ø� $UDúWÕUPD� 5DSRUX� ������, $QNDUD¶QÕQ� JHOHFHNWHNL� LoPH� YH� NXOODQPD� VX\X�
ihWL\DFÕ� EHOLUWLOPLú�� SODQVÕ]� NHQWOHúPH� YH� NRQWUROV�]� Q�IXV� DUWÕúÕ� �ONHQLQ� VÕQÕUOÕ�
ND\QDNODUÕQÕQ� W�NHQPHVLQH� \RO� DoWÕ÷Õ� JLEL� NLORPHWUHOHUFH� PHVDIHOHUGHQ� VX� WHPLQL�
SURMHOHULQLQ�\DSÕPÕ�oHYUH\L�ROXPVX]�HWNLOHPHNWH�ROGX÷XQGDQ�EDKVHGLOPLúWLU�������  
 

Soylu (1984), tezinde VX�NDOLWH�SDUDPHWUHOHUL��]HULQGH�GXUPXú��ELU�WRSOXPD�\DSÕODFDN�
HQ� |QHPOL� KL]PHWOHUGHQ� ELULVLQLQ� WHPL]� � YH� HPQL\HWOL� ELU� LoPH� VX\X� VD÷ODQPDVÕ�
ROGX÷XQGDQ�YH�EX�NRQXGD�\HUHO�\|QHWLPOHUH�G�úHQ�J|UHYOHUGHQ�EDKVHWPLúWLU������� 
 

Oruç (1972), sudaki sertOL÷LQ�QHGHQOHUL��|QHmi YH�JLGHULOPHVLQGHQ�EDKVHWPLúWLU������� 
 

Egemen (1996), su kalite parametreleri üzeULQGH�GXUPXú�YH�KHU�ELU�SDUDPHWreye ait 

GHWD\OÕ�DoÕNODPDODUD�\HU�YHUPLúWLU������� 
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Yeni (1995),  $QNDUD� LO� VÕQÕUODUÕ� LoHULVLQGHNL� EDUDM� oHYUHOHULQGHNL� rekreasyonel 

SODQODPDGDQ� EDKVHWPLú�� EDUDMODUÕQ� �UHWLP� GH÷HUOHULQL� YH� EDUDM� NDUDNWHULVWLNOHULQL�
NDUúÕODúWÕUPDOÕ�RODUDN�EHOLUWPLúWLU������� 
 

Bakan (1997), .XUWER÷D]Õ�YH�dDPOÕGHUH�%DUDM�*|OOHUL�LOH�øYHGLN�6X�$UÕWÕP�7HVLVL¶QLQ�
fitozooplankton  kompozisyonunu kDUúÕODúWÕUPDOÕ� RODUDN� LQFHOHPLúWLU�� +D]LUDQ� �����
YH�0D\ÕV� ����� WDULKOHUL� DUDVÕQGD� \�U�W�OHQ� EX� oDOÕúPDGD� VX� YH� SODQNWRQ� |UQHNOHUL��
EDUDM� J|OOHULQGH� ELUHU� LVWDV\RQGDQ� YH� DUÕWÕP� WHVLVLQGH� GRNX]� QRNWDGDQ� D\OÕN� RODUDN�
DOÕQPÕúWÕU�� 6X� |UQHNOHULQGH� VÕFDNOÕN�� S+�� HOHNWULN� LOHWNHQOL÷L�� o|]�QP�ú� RNVLMHQ�
|Oo�OP�ú�� EXQODUÕQ� \DQÕQGD�EDUDM� J|OOHULQGH�RUJDQLN�PDGGH�� ELNDUERQDW� DONDOLQLWHVL��
NORURILO�D��VHUWOLN��QLWULW�D]RWX��DPRQ\DN�D]RWX��RUWRIRVIDW�YH�WRSODP�IRVIRU�GHULúLPOHUL��
beliUOHQPLúWLU������� 
 

Demirer (1997), su DUÕWÕPÕ�LúOHPL�VHoLPLQGH�J|]�|Q�QH�DOÕQPDVÕ�JHUHNHQ�IDNW|UOHU���VX�
DUÕWÕPÕ� WHPHO� LúOHPOHUL�� \�]H\� YH� \HUDOWÕ� VX� ND\QDNODUÕQGDQ� DOÕQDQ� VXODU� LoLQ�
JHOLúWLULOPLú�oHúLWOL�DUÕWPD�WHNQLNOHULQL�JHQHO�KDWODUÕ\OD�WDQÕWPÕúODUGÕU������� 
 

ùHQJ�O� ������, Çevre MühendisOL÷L� X\JXODPDODUÕQGD� NXOODQÕODQ� UHDNW|UOHU��
dengeleme, nötralizasyon, kimyasal oksidasyon,  dezenfeksiyon, kimyasal çöktürme, 

NLP\DVDO�SÕKWÕODúWÕUPD�YH�\XPDNODúWÕUPD��IORWDV\RQ��DGVRUSVL\RQ�� VHUWOLN�JLGHUPH�YH�
L\RQ�GH÷LúLPL�NRQXODUÕQGDQ�EDKVHWPLúOHGLU��.LP\DVDO�SÕKWÕODúWÕUPD�YH�\XPDNODúWÕUPD�
JHUHN� LoPH� VX\X� DUWÕPÕQGD� JHUHNVH� DWÕN� VX� DUÕWÕPÕQGD� \D\JÕQ� RODUDN� NXOODQÕODQ� ELU�
DUÕWPD�LúOHPLGLU������ 
 

Karpuzcu (1994),�oDOÕúPDVÕQGD�WRSUDN��KDYD�YH�VX\XQ�KHUKDQJL�ELU�SDUoDVÕQÕQ�oHúLWOL�
QHGHQOHUOH� ER]XOPDVÕQÕQ� GL÷HU� SDUoDODUÕQÕ� GD� D\QÕ� úHNLOGH� HWNLOHGL÷LQL� EHOLUWPLúWLU��
$\UÕFD��VX��KDYD��YH�WRSUDN�NLUOHQPHVL�YH�EX�NLUOLOL÷LQ�NRQWURO��LoLQ�L]OHQHFHN�\ROODUÕ�
GD��GHWD\OÕ�RODUDN�YHUPLúWLU������� 
   

'6ø� )L]LELOLWH� 5DSRUX� �������� $QNDUD¶QÕQ� EDúNHQW� ROXúX\OD� ELUOLNWH� oRN� KÕ]OÕ� ELU�
JHOLúPH� J|VWHUGL÷L� YH� Q�IXVXQXQ� GROD\ÕVÕ\OD� VX� LKWL\DFÕQÕQ� KÕ]OD� DUWWÕ÷ÕQGDQ�
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EDKVHGLOPLúWLU��$QNDUD¶QÕQ�\ÕOODUD�J|UH�Q�IXV�DUWÕú�KÕ]Õ��YH�VX�LKWL\DFÕQÕQ�\ÕOODUD�J|UH�
GH÷LúLPL�UDV\RQHO�RODUDN�EHOLUWLOPLúWLU������� 
 

$OWÕQ\DU� ������� Marmara Gölü baz DOÕQPÕú� YH� VX� NDOLWHVLQL� ER]DQ� IL]LNVHO� YH�
NLP\DVDO� SDUDPHWUHOHUGHQ� EDKVHGLOPLúWLU�� Standartlara göre bu parametrelerin 

GH÷HUOHQGLULOPHVL�\DSÕOPÕúWÕU������� 
 

Tokmak (1999), LoPH� VX\X� úHEHNHVLQGH� WRSODP� WULKDORPHWDQ� YH� RUJDQLN� PDGGH�
PLNWDUÕQÕ�LQFHOHPLúWLU��7+0µODU�NDQVRUHMHQ�ROXS�SRWDQVL\HO�VD÷OÕN�ULVNL�WDúÕPDNWDGÕU��
%Hú�D\OÕN�DUDúWÕUPDVÕQGD�7+0�NRQVDQWUDV\RQODUÕQÕQ�EHOLUOHQHQ�VÕQÕU�GH÷HUOHULQ�DOWÕQGD�
ROGX÷XQX�J|]OHPOHPLúWLU������� 
  

Çapar (2001), $QNDUD� úHKULQH� LoPH� VX\X� WHPLQ� HGHQ� øYHGLN� øoPH� 6X\X� $UÕWPD�
THVLVL¶QGH� NORUODPD� VRQXFX� ROXúDQ� WULKDORPHWDQODU� YH� WULKDORPHWDQODUÕQ� ROXúXPXQD�
\RO� DoDQ� GR÷DO� RUJDQLN� PDGGHOHULQ� DNWLI� NDUERQ� DGVRUSVL\RQX� LOe gideriminden 

EDKVHWPLúOHUGLU������� 
 

Cangir (2003), $QNDUD� LoPH� VX\X� úHEHNHVLQGHNL� WULKDORPHWDQ� �7+0�� ROXúXPXQX�
LQFHOHPLúWLU�����IDUNOÕ�VHPWWHQ�ELU�\ÕO�ER\XQFD� WRSODQDQ�oHúPH�VX\X�|UQHNOHULQGH�YH�
úHKULQ� \DNODúÕN����¶LQH� VX� VD÷OD\DQ� øYHGLN� LoPH� VX\X� DUÕWPD� WHVLVL� oÕNÕúÕQGDQ� \D]�
PHYVLPLQGH� DOÕQDQ� |UQHNOHUGH� WRSODP� 7+0� YH� WRSODP� RUJDQLN� NDUERQ� |Oo�POHUL�
\DSÕOPÕúWÕU�� <D]� D\ODUÕQGD�� KDP� VXGDNL� RUWDODPD� XoXUXODPD\DQ� RUJDQLN� NDUERQ�
PLNWDUÕ� ���� PJ�/� EXOXQPXú� YH� DUÕWPD� WHVLVLQGH� EXQXQ� ���¶LQLQ� JLGHULOGL÷L�
VDSWDQPÕúWÕU������� 
 

%DOWDFÕ� ������� LoPH�� NXOODQPD�� WDUÕP� YH� HQG�VWUL� VX\X� VD÷ODQPDVÕ� LOH� LOJLOL� RODUDN�
GHYDPOÕ�NXOODQÕOPDNWD�RODQ�VX�NDOLWH�VWDQGDUWODUÕQÕ�EHOLUWPLúWLU��6X�NDOLWH�VWDQGDUWODUÕ�
VX� WHPLQL� úDUWODUÕQGDNL� GH÷LúLPOHUH�� DUÕWPD� YH� NLP\DVDO� DQDOL]OHUGHNL� WHNQRORMLN�
JHOLúPHOHUH�ED÷OÕ�RODUDN�JHOLúPHNte ve yeniden düzenlenmektedir (29).  
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Çakmak (2003),  Türkiye’de sulaUOD�LOJLOL�ED]Õ�\DVD�YH�\|QHWPHOLNOHUGHQ�EDKVHGLOPLú��
VX�NDOLWHVLQLQ�L]OHQPHVL�NRQXVXQXQ�VLVWHPOL�ELU�úHNLOGH�\DSÕODPDGÕ÷Õ�YH�NXUXPODUDUDVÕ�
bir yetki kDUPDúDVÕ�ROGX÷X�EHOLUWLOPLúWLU������� 
 

<HWLú�������,�7�UNL\H¶GH�VX�NDOLWHVLQLQ�JHUHNWL÷L�ELoLPGH�L]OHQHPHGL÷LQL�YH�VX�NDOLWH�
|Oo�POHULQLQ� HQ� JHQLú� |OoHNWH� '6ø� WDUDIÕQGDQ� \�]H\� VXODUÕQÕQ� EHOOL� EDúOÕODUÕQGD�
JHUoHNOHúWLULOGL÷LQL� EHOLUOHPLúWLU�� %X� |Oo�POHU�� NXUXPXQ� E|OJH� WHúNLODWÕ bünyesinde 

EXOXQDQ� GH÷LúLN� ODERUDWXYDUODUÕQGD� JHUoHNOHúWLULOPHNWH� YH� PHUNH]GH� WRplanarak 

GH÷HUOHQGLULOPHNWHGLU������� 
 

$ODú���������oDOÕúPDVÕQÕ�Ocak-�0D\ÕV������WDULKOHUL�DUDVÕQGD�0DPDVÕQ�%DUDM�*|O�µQ��
EHVOH\HQ� ND\QDNODUGD� \DSPÕúWÕU�� 1XPXQHOHU� EHOLUOHQHQ� LVWDV\RQODUGDQ� D\GD� ELU� NH]�
DOÕQPÕúWÕU�� øoPH� VX\X� VD÷ODQDQ� ND\QDNODUGDNL� VX� NDOLWH� SDUDPHWUHOHUL� LQFHOHQPLú� YH�
ND\QDNODUÕQ� JHQHOGH� ��� VÕQÕI� VX� NDOLWHVLQGH� ROGX÷X� YH� DUÕWPD� LúOHPLQGHQ� VRQUD� EX�
ND\QDN� VXODUÕQÕQ� LoPH� VX\X� NULWHUOHULQH� �:+2�� $%� YH� 76� ����� X\JXQ� Kale 

JHWLULOGL÷LQL�EHOLUWPLúWLU������� 
 

Baydar (2001),�$QNDUD¶QÕQ� LoPH� VX\X� LKWL\DFÕQÕQ� NHQWLQ� KÕ]OÕ� Q�IXV� DUWÕúÕQD� SDUDOHO�
RODUDN�DUWWÕ÷ÕQÕ�EHOLUWPLúWLU��$QNDUD¶QÕQ�LoPH�YH�NXOODQPD�VX\X�LKWL\DFÕ������\ÕOÕQGD�
325x106  m3 �������\ÕOÕQGD����[��6 m3 �������\ÕOÕQGD����[���6 m3 �YH������\ÕOÕQGD�LVH�
987x106 m3 RODUDN� KHVDSODQPÕúWÕU�� &XPKXUL\HW� \ÕOODUÕQGDQ� J�Q�P�]H� NDGDU�
$QNDUD¶GD�LoPH�YH�NXOODQPD�VX\X�WHPLQ�HGLOHQ�ND\QDNODU�WDQÕWÕOPÕúWÕU��$QNDUD�LoPH�
YH�NXOODQPD�VX\X� WHPLQL�SURMHVL�NDSVDPÕQGD�JHOHFHNWH�\DSÕOPDVÕ�|QJörülen tesisler 

EHOLUWLOPLúWLU������� 
 

Çankaya Belediyesi (2004), Ankara’da su�YH�DWÕN�VX�PLNWDUODUÕ��$QNDUD¶GD�VX�W�NHWLP�
GH÷HUOHUL��LoPH�VX\X�DUÕWPD�WHVLVOHUL�YH�|]HOOLNOHUL�EHOLUWLOPLúWLU������� 
 

%R\DFÕR÷OX�������� �ONHPL]GH�Q�IXVXQ����¶LQH�KL]PHW�YHUHQ�EHOHGL\HOHUGH�DOW�\DSÕ�
YH� DUÕWPD� WHVLVOHULQLQ�PHYFXW� GXUXPXQX� GH÷HUOHQGLUPLú� YH� EX� oDOÕúPD� NDSVDPÕQGD�
'HYOHW� øVWDWLVWLN� (QVWLW�V�� WDUDIÕQGDQ� ����� \ÕOÕ� LWLEDUL\OH� \D\ÕQODQDQ� YHULOHUL�
NXOODQPÕú�� 7�UNL\H� JHQHOLQGH� ����� EHOHGL\HQLQ� LoPH� VX\X� GD÷ÕWÕP�� NDQDOL]DV\RQ�
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úHEHNHVL�YH�DOÕFÕ�RUWDPD�DWÕN�VX�GHúDUM�GXUXPX�D\UÕFD�LoPH�VX\X�YH�DUÕWPD tesislerini  

HVDV� DOPÕúWÕU�� dDOÕúPDGDQ� HOGH� HGLOHQ� EXOJXODU� YH� VRQXoODU� �ONHPL]GH� DOW\DSÕ�
tesislerinin durumunu ve yetersizOL÷LQL�RUWD\D�NR\PDNWDGÕU������� 
 

+ÕúÕU���������oDOÕúPDVÕQGD�$\GÕQ�øOL�PHYFXW�LoPH�VX\X�WHVLVOHULQL�LQFHOHPLú�YH�LoPH�
suyu ihtiyaçlaUÕQÕ� EHOLUOHPLúWLU�� $\GÕQ� øOL¶QLQ� úHKLUFLOLN� YH� Q�IXV� WDKPLQOHUL�� VX�
LKWL\DoODUÕ��PHYFXW�WHVLVOHU�YH�\HWHUVL]OLNOHUL�LQFHOHQPLúWLU������� 
 

3HNWDú� ������� LoPH� VX\X�DUÕWÕPÕQGD�NXOODQÕODQ�NLP\DVDO�PDGGHOHULQ� RSWLPL]DV\RQX�
�]HULQGH� GXUPXú� YH� .RQ\D� LoPH� VX\X� DUÕWPD� WHVLVLQGH� NXOODQÕODQ� NLP\DVDO�
PDGGHOHULQ�RSWLPXP�GH÷HUOHULQL�EHOLUOHPH\H�oDOÕúPÕúWÕU������� 
 

'H÷LUPHQFL� ������� VX� DUÕWPD� WHVLVOHULQLQ� WDVDUÕPÕQGD�� WHVLVLQ� W�U�QH� ED÷OÕ� RODUDN�
SURMHOHQGLUPH� \DSÕOPDVÕ� JHUHNWL÷L� YH� SURMHOHQGLUPH� SDUDPHWUHOHULQLQ� VHoLPLnde 

OLWHUDW�UGH� YHULOHQ� VÕQÕU� GH÷HUOHULQ� J|]� |Q�QGH� WXWXODUDN� |Q� NDEXOOHULQ� \DSÕOPDVÕ�
JHUHNOLGLU��$UÕWPD�WHVLVOHULQLQ�WDVDUÕPÕQGD�WLWL]�oDOÕúPDODUÕQ��\DSÕOPDVÕ�JHUHNWL÷LQGHQ��
YH�EX�oDOÕúPDODUÕQ�PDOL\HWOHUL�|QHPOL�|Oo�OHUGH�G�ú�UHFH÷LQGHQ��EDKVHGLOPLúWLU���8).  

 

BayÕQGÕUOÕN� YH� øVNDQ� %DNDQOÕ÷Õ� øQúDDW-øúoLOLN� Listeleri (2005), DUÕWPD� WHVLVL�
SURMHOHQGLULOPHVLQGH� NXOODQÕOPDN� �]HUH� LQúDDW� ELULP� LúoLOLN, araç ve gereç listeleri 

YHULOPLúWLU������� 
  

 %D\ÕQGÕUOÕN� YH� øVNDQ� %DNDQOÕ÷Õ� <DSÕ� øúOHUL� /LVWHOHUL� �������� DUÕWma tesisi 

SURMHOHQGLULOPHVLQGH� NXOODQÕOPDN� �]HUH� \DSÕ� LúOHUL� IL\DW� WDULIHOHUL� OLVWHVL� YHULOPLúWLU�
(40).  

 

TS 266 (1997), 7�UNL\H¶GH� NXOODQÕODQ� LoPH� YH� NXOODQPD� VX\X� VWDQGDUGÕ� YHULOPLúWLU�
(41).  

 

Korkmaz (1997), suyun�FDQOÕODUÕQ�\DúDPDVÕ�LoLQ�JHUHNOL�RODQ�Hn önemli maddelerden 

ELUL� ROGX÷XQX�� KDVWDOÕNODUÕQ� |QHPOL� ELU� NÕVPÕQÕQ� YH� WRSUDN� NDOLWHVLQLQ� ER]XOPDVÕQÕQ�
EDúOÕFD� VHEHELQLQ� NLUOHQPLú� VXODUGDQ� ND\QDNODQGÕ÷ÕQÕ� YH� EX� QHGHQOH� VX� NDOLWHVLQLQ�
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|QHPL�YH�NRUXQPDVÕQÕQ�J�Q�P�]�Q�HQ�|QHPOL�oHYUH�NRQXODUÕQGDQ�ELULQi tHúNLO�HWWL÷LQL�
EHOLUWPLúWLU������� 
 

USEPA (1975), $PHULNDQ�dHYUH�.RUXPD�7HúNLODWÕ� �86(3$�¶QÕQ� NXUXOXú� DPDoODUÕ��
LOJLOL� NDQXQ� YH� \|QHWPHOLNOHUOH� 86(3$¶\D� YHULOHQ� \HWNLOHUGHQ� YH� KD]ÕUODQDQ�
\|QHWPHOLNOHUGHQ�EDKVHGLOPLúWLU������� 
 

'6ø� 3ODQODPD� 5DSRUX� ������� AQNDUD� úHKULQLQ� � LoPH� YH� NXOODQPD� VX\X� LKWL\DFÕQÕ�
NDUúÕODPD\D�\|QHOLN�úLPGL\H�NDGDU�\DSÕOPÕú�WHVLVOHU�YH�|]HOOLNOHULQGHQ�GHWD\OÕ�RODUDN�
EDKVHGLOPLúWLU�� *HQHO� Q�IXV� VD\ÕPÕQD� J|UH� \ÕOOÕN� YH� J�QO�N� VX� LKWL\DoODUÕ�
KHVDSODQPÕúWÕU������� 
 

7RSEDú� ������� çevre kirOL÷L� \DUDWDQ� XQVXUODU� YH� EX� NLUOLOL÷L� JLGHUPH� \öntemleri 

�]HULQGH�GXUXOPXúWXU������� 
 

Rook (1974), GH]HQIHNVL\RQ� YH� GH]HQIHNVL\RQGD� NXOODQÕODQ� PDGGHOHUGHQ� � RODQ�
NORUGDQ�EDKVHWPLúWLU��.ORUXQ, EDUDM�VXODUÕQGDNL�GR÷DO�RUJDQLN�PDGGHOHUOH�UHDNVL\RQD�
girerek dezHQIHNVL\RQ�\DQ��U�QOHUL�ROXúXPXQD�\RO�DoWÕ÷ÕQGDQ�EDKVHWPLúWLU������� 
 

Kulga (1994), su� ND\QDNODUÕQGDQ� UDV\RQHO� \DUDUODQPD\Õ� VD÷ODPDN� DPDFÕ\OD� ELU�
\|QHWLP� G�ú�QFHVL� LOHUL� V�UP�úW�U�� 6X� ND\QDNODUÕ� \|QHWLPL�� VX� ND\QDNODUÕ� LOH� LOJLOL�
gereksinimlerin belirlenmeVL�YH�SODQODQPDVÕ��UDV\RQHO�VX�NXOODQÕPÕ��NDSVDPOÕ�J|]OHP��
HWNLQ�NXOODQPD�YH�NRUXPD�LoLQ�JHUHNOL�NRúXOODUÕQ�YH�\|QWHPOHULQ�WDPDPÕQÕ�NDSVD\DQ�
ELU�E�W�Q�ROGX÷XQX�EHOLUWPLúWLU������� 
 

Ergeneli (2003),�VX�KDY]DVÕ�\|QHWLPLQLQ�W�P�KDY]D�ELOHúLPOHULQL�NDSVD\DUDN�koruma 

|QOHPOHULQL� GH� LoHUHQ� VHNW|UOHU� DUDVÕ� NRRUGLQDV\RQX� VD÷ODPÕú� NXUXPVDO� DOW\DSÕ\D�
VDKLS� \|QHWLP� DQOD\ÕúÕ� ROGX÷XQX� EHOLUWPLúWLU�� 6�UG�U�OHELOLU� \|QHWLP� NDSVDPÕQGD�
\DSÕODFDN� J�QFHOOHQPLú� KLGURMHRORMLN� oDOÕúPDODU� GL÷HU� KDY]D� ELOHúHQOHULQH� LOLúNLQ�
oDOÕúPDODUÕQ� \HWHUOL� YH� J�YHQOL� YHUL� WDEDQÕQD� VDKLS� ROPDVÕQÕ� VD÷OD\DFDNWÕU�� $\QÕ�
]DPDQGD� KDY]D� NRUXPD� oDOÕúPDODUÕ� \DOQÕ]� VX� NDOLWHVL� HNRORML� NRUXPD� oDOÕúPDODUÕ�
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ROPD\ÕS� ELOKDVVD� �VW� KDY]D� NÕUVDO� \HUOHúLP� DODQODUÕQGD� JHoLP� ND\QD÷Õ� \DUDWPD�
çalÕúPDVÕ�RODUDNWD�DOJÕODQPDOÕGÕU������ 
 

Tate (1990), su kalitesini bozan parametrelerden EDKVHWPLúWLU��øoPH�VXODUÕQÕQ�VD÷OÕNOÕ�
ROPDVÕ� LoLQ� NRQWURO� HGLOPHVL� JHUHNHQ� IL]LNVHO� YH� NLP\DVDO� SDUDPHWUHOHUL� ve 

özelliklerini EHOLUWPLúOHUGLU������� 
 

SDWA (1982), *�YHQOL�øoPH�6X\X�<DVDVÕQGDQ�EDKVHGLOPLú��'�Q\D�6D÷OÕN�7HúNLODWÕ��
øoPH�6X\X�6WDQGDUWODUÕ�YHULOPLú��VX�NDOLWH�NULWHUOHUL�LQFHOHQPLúWLU������� 
 

Ogan (1996), oDOÕúPDVÕQGD�LoLOHFHN�NDOLWHGH�VX\XQ�UHQNVL]��EHUrak, tatVÕ]��NRNXVX]�YH�
L\L� KDYDODQPÕú� ROPDVÕ� JHUHNWL÷LQGHQ� EDKVHWPLúWLU�� 6X� LoHULVLQGHNL� oRN� N�o�N� � oDSOÕ�
NDWÕ�WDQHFLNOHULQ�EXODQÕNOÕ÷D�QHGHQ�ROGX÷XQX�EHOLUWPLúWLU������� 
 

Ercan (1996), oHúLWOL�QHGHQOHUOH NLUOHQPH\H�PDUX]�NDODQ�VXODUÕQ�LQVDQ�VD÷OÕ÷ÕQD�RODQ�
etkilerinden� YH� VX� NLUOLOL÷LQL� |QOHPHN� LoLQ� � DOÕQPDVÕ� JHUHNHQ� |QOHPOHUGHQ� 
bahVHWPLúOHUGLU������� 
 

WHO (1993), '�Q\D� 6D÷OÕN� 7HúNLODWÕ� LoPH� VX\X� VWDQGDUWODUÕ� YHULOPLú�� LoPH� YH�
NXOODQPD� VXODUÕQGD� NHVLQOLNOH� DPRQ\D÷ÕQ� EXOXQPDPDVÕ� JHUHNWL÷L� EHOLUWLOPLúWLU�� 6X�
NDOLWH�SDUDPHWUHOHULQLQ�LoPH�YH�NXOODQPD�VXODUÕQGD�EXOXQPDVÕ�JHUHNHQ�VÕQÕU�GH÷erleri 

YHULOPLúWLU������� 
 

Muslu (1985), LoPH� VXODUÕQGD� L]� KDOLQGH� WX]� EXOXQPDVÕ� JHUHNWL÷LQGHQ�� EX� GXUXPXQ�
KHP� IL]\RORMLN� DoÕGDQ� KHP� GH� VX\XQ� OH]]HWL� DoÕVÕQGDQ� |QHPOL� ROGX÷XQGDQ�
EDKVHWPLúWLU (54). 

 

2.1. �øoPH�6X\X�+DNNÕQGD�*HQHO�%LOJLOHU� 
 

øoPH�YH�NXOODQPD�VX\X��QLWHOLN�RODUDN�ELUELULQLQ�D\QÕGÕU��*HQHOGH�WRSOXPGD�LoPH�YH�
NXOODQPD� VXODUÕQÕQ� ELUELULQGHQ� IDUNOÕ� RODELOHFH÷L� ELoLPLQGH� ELU� NDQÕ� YDUGÕU�� 2\VD�
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NXOODQPD�VX\XQXQ�\DQL�WHPL]OLNWH��EXODúÕNWD�YH�oDPDúÕUGD�NXOODQÕODQ�VX\XQGD�VD÷OÕ÷Õ�
WHKOLNH\H�G�ú�UPH\HFHN�ö]HOOLNWH�ROPDVÕ�VD÷ODQPDOÕGÕU��7). 

 

2UJDQL]PDQÕQ� IL]\RORMLN� JHUHNVLQLPOHULQLQ� \DQÕ� VÕUD� VX\XQ� VRV\DO� YH� HNRQRPLN� ELU�
|QHPL� EXOXQPDNWDGÕU�� <HPHN� SLúLUPHGH�� PXWIDNWD�� Y�FXW� WHPL]OL÷LQGH�� HY�
WHPL]OL÷LQGH�� DWÕN� VXODUÕQ� � VD÷OÕNOÕ� ELU� ELoLPGH� X]DNODúWÕUÕOPDVÕQGa, sanayide, 

VXODPDGD�� \DQJÕQ� V|QG�UPHGH�� KHU� W�UO�� �UHWLP� YH� KL]PHW� Lú� NROXQGD� VX�
NXOODQÕOPDNWDGÕU�� $\UÕFD� XODúÕP�� WXUL]P� YH� VSRU GD� VXODUÕQ� VD÷ODGÕNODUÕ� \DúDPVDO�
RODQDNODUGDQGÕU��øQVDQ�\DúDPÕ�DoÕVÕQGDQ�VX�VD÷OÕNOÕ�\DúDPÕQ�WHPHOL�VD\ÕODELOLU��6RV\DO�
\DúDP� LoLQGH� LQVDQÕQ� ELUH\VHO� RODUDN� KDUFDGÕ÷Õ� VX� PLNWDUÕ� WRSOXPVDO�
GH÷HUOHQGLUPHOHUGH�ED]HQ�NULWHU�RODUDN�GD�\HU�DOPDNWDGÕU��.LúLQLQ�VRV\R-ekonomik ve 

N�OW�UHO�GXUXPX��KLM\HQ�DOÕúNDQOÕNODUÕ��Q�IXV�\R÷XQOXNODUÕ�JLEL�GH÷LúNHQOHU�ELUH\OHULQ�
su gereksinimini etkilHPHNWHGLU��.LúLQLQ�\DúDGÕ÷Õ�\HUOHúLP�\HULQGH�EXOXQDQ�HQG�VWUL�
NXUXOXúODUÕQÕQ�VD\ÕVÕ��QLWHOL÷L�YH�VXODPD�DODQODUÕQÕQ�E�\�NO�÷��GH�NLúL�EDúÕQD�G�úHQ�VX�
PLNWDUÕQÕ�KHVDSODPDGD�J|]�|Q�QH�DOÕQPDOÕGÕU�%XQD�J|UH��NÕUVDO�DODQGD�Q�IXVX�����¶H�
NDGDU�RODQ�\HUOHúLP�\HUOHULQGH�NLúL�EDúÕQD�G�úHQ�VX�JHUHNVLQLPLQLQ����/�J�Q�ROGX÷X�
VDSWDQPÕúWÕU��%X�JHUHNVLQLP�Q�IXVOD� GR÷UX�RUDQWÕOÕ� RODUDN�DUWPDNWDGÕU��1�IXVX��-50 

ELQ�DUDVÕQGD�RODQ�\HUOHUGH�JHUHNVLQLP���-100 L/gün, nüfusu 50 binin üzerinde olan 

yerlerde ise bu gereksinim 100-1000 L/gün kadar olabilmektedir (1). 

 

.LúL� EDúÕQD� J�QO�N� VX� W�NHWLPL� %�\�NúHKLU� %HOHGL\HVL� RODQ� \HUOHUGH� ���� OLWUH�
DOÕQÕUNHQ�� EX� GH÷HU� $PHULND� %LUOHúik Devletleri’nde 600-700 litreye XODúPDNWDGÕU��
.|\� +L]PHWOHUL� *HQHO� 0�G�UO�÷�� VX� JHWLUPH� WHVLVOHULQL� NLúL� EDúÕQD� J�QO�N� VX�
W�NHWLPLQL� ��� OLWUH� DODUDN� ER\XWODQGÕUPDNWDGÕU�� 6X� W�NHWLPLQL� HWNLOH\HQ� IDNW|UOHU�
DUDVÕQGD� LNOLP�� NDQDOL]DV\RQ� úHEHNHVLQLQ� EXOXQXS� EXOXQPDPDVÕ�� KD\DW� VWDQGDUGÕ��
\HUOHúLP�PHUNH]LQLQ�Q�IXVX��VX�úHEHNHVLQGHNL�EDVÕQo��VX\XQ�NDOLWHVL��|]HO�VD÷OÕNOÕ�VX�
temininin mümN�Q�ROXS�ROPDPDVÕ�VD\ÕODELOLU��7). 

 

øoPH–NXOODQPD� VXODUÕ� LNL� \ROOD� WHPLQ� HGLOLU�� ELULQFLVL� GR÷DGDNL� WHPL]� VXODUÕ� EXOXS�
GR÷UXGDQ� NXOODQPDN�� LNLQFLVL� NLUOL� VXODUÕ� DUÕWÕS� WHN� WLS� LoPH� VX\X� KDOLQH� JHWLUPHN��
Bunun için göl, gölet ve akarsu �JLEL� WDWOÕ�VXODU�NXOODQÕOÕU����-100 metre derinlikteki 
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\HU� DOWÕ� VXODUÕ� GD� JHQHOOLNOH� WHPL]� VXODUGÕU�� %DNWHUL\RORMLN�� IL]LNVHO� YH� NLP\DVDO�
DQDOL]OHUL�\DSÕOGÕNWDQ�VRQUD��LúOHP�J|UPHGHQ�úHEHNH\H�YHULOHELOLU�� 

 

6X� ND\QD÷Õ� VHoLPLQGH� GLNNDW� HGLOPHVL� JHUHNHQ� QRNWDODU� DúD÷ÕGDNL� úHNLOGH�
özetlenebilir: 

 

1. .D\QDNWDNL�VX�NDOLWHVL�YH�NDOLWHQLQ�V�UHNOLOL÷LQLQ�VD÷ODQDELOPHVL� 
2. .D\QD÷ÕQ� R� DQGDNL� NDSDVLWHVL� YH� X]XQ� ]DPDQGD� EX� ND\QDNWDQ� DOÕQDFDN� VX\XQ�

LKWL\DFD�\HWLS�\HWPH\HFH÷L� 
3. $U]X�HGLOHQ�LoPH�VX\X�NDOLWHVL��\D�GD�DUÕWÕODFDN�VX\XQ�NXOODQÕP�DPDFÕ�� 
4. 6X\XQ�ND\QDNWDQ�DOÕQÕú�úHNOL� 
5. .D\QD÷ÕQ�DUÕWPD�WHVLVLQH�YH�\HUOHúLP�PHUNH]LQH�X]DNOÕ÷Õ��8). 

 

6X� ND\QD÷Õ� VHoLPL� YDUVD�� IDNOÕ� VHoHQHNOHU� DUDVÕQGD� \XNDUÕGD� V|]�� HGLOHQ� XQVXUODUÕQ�
E�W�QVHO� ELU� oHUoHYH� LoHULVLQGH� HOH� DOÕQDUDN� LQFHOHQPHVL� VRQUDVÕQGD� \DSÕOPDOÕGÕU��
.D\QDNWDQ�DOÕQDFDN�VX\XQ�NDOLWHVL�\DQÕQGD��ND\QDN�NDSDVLWHVLQLQ�JHOHFHNWHNL�Q�IXVXQ�
LKWL\DFÕQD�\HWHFHN�PLNWDUGD�ROPDVÕ�LVWHQLU� 

 

øoPH� YH� NXOODQPD� VX\X� ND\QDNODUÕ� ROXúXP� YH� VD÷ODQÕú� ELoLPOHULQH� J|UH� �� JUXED�
D\UÕODELOLU��<D÷Õú�VXODUÕ��\HUDOWÕ�VXODUÕ�YH�\�]H\VHO�VXODU� 
 

<D÷Õú�6XODUÕ 
 

<D÷Õú� VXODUÕ�� \D÷PXU� YH� NDU� VXODUÕQÕQ� VDUQÕoODUGD� WRSODQPDVÕ\OD� HOGH� HGLOPHNWHGLU��
*HQHOGH� WHPL]� VXODUGÕU�� 6DI� VX\D� HQ� \DNÕQ� |]HOOL÷L� \D÷PXU� YH� NDU� VXODUÕ� J|VWHULU��
$QFDN�J�Q�P�]GH�GR÷DO�NLUOHQPHOHUH�HN�RODUDN��KDYD�NLUOHQPHVL�VRQXFX�\D÷PXU�YH�
NDU�VXODUÕQÕQ�|]HOOL÷LGH�DWPRVIHUGHNL�JHoWL÷L�\HUOHUH�J|UH�o|]P�ú�ROGX÷X�PDGGHOHULQ�
HWNLVL\OH� VDI� VXGDQ� X]DNODúÕU�� $\UÕFD� KDYDGD� EXOXQDQ� PLNURRUJDQL]PDODUÕ� GD�
E�Q\HOHULQH�DOÕUODU��%X�VHEHSOHUGHQ�GROD\Õ�\D÷PXU�VXODUÕQÕQ� LoLOPHVL�X\JXQ�GH÷LOGLU��
<D÷PXU�VXODUÕQGD�DOÕúÕOPÕú� WDGÕ�YHUHQ�PLQHUDO�WX]ODU� �EXOXQPDGÕ÷ÕQGDQ�WDWVÕ]GÕU��%X�
VXODUÕQ� \HU\�]�QGH� WRSODQPDVÕQGD� YH� GHSR� HGLOPHVLQGH�NLUOHQPH� RODVÕOÕ÷Õ� GDKD�
yüksektir. Çizelge 2.1.¶GH� WLSLN� \D÷PXU� YH� NDU� VX\X� NLP\DVDO� ELOHúLPleri 
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J|U�OPHNWHGLU��%XUDGD�VRG\XP�YH�NORU�U�L\RQODUÕ�GHQL]GHQ��QLWUDW�L\RQODUÕ�JHQHOOLNOH�
úLPúHN�oDNPDVÕ�VRQXFX�ROXúDQ�D]RW�RNVLWOHUGHQ�ND\QDNODQPDNWDGÕU���). Meteorolojik  

VXODUÕQ� ELU� GL÷HU� GH]DYDQWDMÕ� GD� E�Q\HVLQGH� ID]ODFD� NDUERQGLRNVLW� EXOXQGXUPDVÕGÕU��
Bu nedenle agresif (kemirici) etkiye sahiptirler.   

 

Çizelge 2.1��<D÷PXU�YH�NDU�VXODUÕQÕQ�WLSLN�NLP\DVDO�DQalizi (9) 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

<HUDOWÕ��6XODUÕ 
 

<HUDOWÕ� VXODUÕ� NHQGLOL÷LQGHQ� \HU\�]�QH� oÕNDQ� VXODU� úHNOLQGH� �ND\QDN� VXODUÕ�� \D� GD�
NX\X� YH� DUWH]\HQ� VXODUÕ� RODUDN� EXOXQXU�� <HUDOWÕ� VXODUÕQÕQ� NHQGLOL÷LQGHQ� \HU�VW�QH�
oÕNPDODUÕ� úHNOLQH� ND\QDN� VXODUÕ� GHQLU�� %XQODU� WHPL]� VXODU� ROXS� GR÷UXGDQ� LoLOHELOPH�
|]HOOL÷LQH�VDKLSWLUOHU��)DNDW�oHúLWOL�QHGHQOHUOH�NLUOHQPHOHUL�PXKWHPHOGLU��%X�VHEHSWHQ�
G�]HQOL� ELU� úHNLOGH� NLP\DVDO� YH� EDNWHUL\RORMLN� NRQWUROOHUH� WDEL� WXWXOPDOÕGÕU�� 7HNQLN�
\|QWHPOHUOH�\HU�VW�QH�oÕNDUÕODQ�VXODU�LVH�NX\X�\D�GD�DUWH]\HQ�VXODUÕGÕU��+HUKDQJL�ELU�
NLUOHQPH\H�X÷UDPDPÕú�\HU�DOWÕ�VXODUÕQÕQ��NDOLWHVL�JHQHOOLNOH�EXODQÕNOÕN��EDNWHUL\RORMLN�
LoHULN�YH�WRSODP�RUJDQLN�PDGGH�LoHUL÷L�ED]ÕQGD�\�]H\�VXODUÕQD�J|UH�GDKD�\�NVHNWLU�YH� 

  

%ø/(ù(1/(5 

 

����<D÷PXU�6X\X� 
            (ppm) 

 

  Kar Suyu 

    (ppm) 

Toplam setlik,CaCO3 43 18 

.DOVL\XP�VHUWOL÷L 42 14 

Magnezyum sertOL÷L 1 4 

Sodyum 5 5 

Klorür 7 12 

Sülfat 26 21 

Nitrat 1 1 

Demir 0,9 1,2 

Silisyum dioksit 0,15 3 
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EDVLW� ELU� DUÕWPD� LúOHPL� VRQXFX� VX� GD÷ÕWÕP� úHEHNHVLQH� YHULOHELOLU�� $QFDN� \HUDOWÕ�
VXODUÕQGDNL�PLQHUDO� �&D+2, Mg+2, Fe+2  ve Mn+2��RUDQÕ�\�]H\�VXODUÕQD�RUDQOD�NDW�NDW�
GDKD�ID]ODGÕU��<HUDOWÕ�VX�ND\QDNODUÕQGD�VX�NDOLWHsinde ciddi oranda mevsimsel ya da 

\ÕOOÕN�GH÷LúLPOHU�J|U�OPH]���0). 

 

<HUDOWÕ� VXODUÕQÕQ�NDOLWH� DQDOL]OHULQLQ�\DSÕOPDVÕ�� \�]H\VHO� VX�ND\QDNODUÕQD�RUDQOD� oRN�
GDKD�SDKDOÕGÕU��<HU�DOWÕ�VX�NDOLWHVLQLQ� LQFHOHQPHVL� LoLQ�JHQHOGH�DoÕODFDN�ELUGHQ�ID]OD�
ölçüm kuyusu aQDOL]� PDOL\HWLQL� FLGGL� |Oo�GH� DUWWÕUÕU�� <HUDOWÕ� VXODUÕQÕQ� DUÕWPD�
WHVLVOHULQH� SRPSDODQPDVÕ� YH\D� VX� JDOHULOHUL� LOH� JHWLULOPHVL� JHUHNLU�� %X� LúOHP� GH�
PDOL\HWL� DUWWÕUÕFÕ� GL÷HU� ELU� HWNHQGLU�� <HU� DOWÕ� VX� ND\QDNODUÕQGD� J|U�OHQ� EHOOL� EDúOÕ�
sorunlar,  sertlik ve yükVHN�NRQVDQWUDV\RQGD�GHPLU�YH�PDQJDQGÕU��.LUHoOH�\XPXúDWPD�
NDOVL\XP� YH� PDJQH]\XP� VHUWOL÷LQLQ� JLGHULOPHVLQGH� \D\JÕQ� RODUDN� NXOODQÕODQ� ELU�
LúOHPGLU�� .DUERQDW� ROPD\DQ� VHUWOL÷LQ� \�NVHN� ROGX÷X� NRúXOODUGD� NLUHoOH� \XPXúDWPD�
LúOHPL�VÕUDVÕQGD�VRGD��1D2CO3) eklenebilir.  

 

*HQHO�RODUDN�\HU�DOWÕ�VXODUÕQÕQ�\�]H\VHO�VXODUD�J|UH�DúD÷ÕGDNL�DYDQWDMODUÕ�YDUGÕU�� 
 

1. %�W�Q�\HU�DOWÕ�VXODUÕ�EHUUDN�YH�UHQNVL]GLU� 
2. <HUDOWÕ�VXODUÕQÕQ�RUJDQLN�PDGGH�YH�PLNURRUJDQL]PD�LoHUL÷L�GDKD�D]GÕU�� 
3. <HUDOWÕ�VXODUÕQÕQ�NLP\DVDO�ELOHúLPL�YH�VÕFDNOÕ÷Õ�]DPDQOD�GH÷LúPH]� 
 

<HU�DOWÕ�VXODUÕQÕQ�GH]DYDQWDMODUÕ�LVH� 
 

1. dRN�PLNWDUGD�\HU�DOWÕ�VX\X�EXOPDN�]RUGXU�� 
2. <HUDOWÕ� VXODUÕQGD� WRSODP� o|]�QP�ú� WX]ODU�� |]HOOLNOH� NORU�U� YH� V�OIDW� WX]ODUÕ� GDKD�

yüksektir. 

3. <HUDOWÕ�VXODUÕQGD�GHPLU��PDQJDQ�YH�VHUWOLN�\DSÕFÕ�ELOHúHQOHU�GDKD�ID]OD�EXOXQXU� 
4. <HUDOWÕ�VXODUÕQÕ�GHSRODUD�SRPSDODPDN�LoLQ�JHUHNOL�HQHUML�GDKD�ID]ODGÕU���). 
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Yüzeysel Sular 

 

<�]H\� VXODUÕQGD� JHQHOGH� EXODQÕNOÕN�� NRNX�� WDW�� UHQN� YH� EDNWHUL\RORMLN� LoHULNWHQ�
ND\QDNODQDQ� VRUXQODUD� UDVWODQÕOÕU�� <�]H\� VX� ND\QDNODUÕ� GHUHOHU�� QHKLUOHU�� EDUDM� YH�
J|OOHUGHQ� ROXúXU�� *HQHOGH� GHUH� YH� QHKLUOHU� VX� NDOLWHVL� DoÕVÕQGDQ� FLGGL� PHYVLPVHO�
GH÷LúLP�J|VWHULUOHU��<D÷PXUOX�PHYVLPOHU�\D�GD�EDKDU�D\ODUÕQGD�HUL\HQ�NDUODU��EX�W�U�
ND\QDNODUGDQ�DOÕQDFDN�VXGD��EXODQÕNOÕN�YH�EHQ]HUL�VX�NDOLtesi parametrelerini önemli 

|Oo�GH� HWNLOHU�� $\UÕFD� EX� ND\QDNODUÕQ� NDSDVLWHOHUL� GH� PHYVLPVHO� YH� \ÕOOÕN� � RODUDN�
|QHPOL� |Oo�GH� GH÷LúLU�� %X� QHGHQOH�� \�]H\� VX� ND\QDNODUÕQGDQ� DOÕQDQ� VXODUÕQ�
DUÕWÕOPDVÕQGD�EX� W�U�GH÷LúLNOLNOHU�KHVDED�DOÕQPDOÕGÕU��*|O�YH�EDUDM�VXODUÕQGD�J|U�OHQ�
PHYVLPVHO��YH�\ÕOOÕN�NDOLWH�YH�NDSDVLWH�VDOÕQÕPÕ�QHKLU�YH�GHUH�VXODUÕQD�J|UH�GDKD�\DYDú�
RUWD\D�oÕNDU�YH�GDKD�D]GÕU��g]HOOLNOH�\D]�D\ODUÕQGD�J|O�YH�EDUDM�VXODUÕ� WDEDNDODúÕU�YH�
ÕOÕN�VX�WDEDNDVÕ�\�]H\H�oÕNDUNHQ�VR÷XN�WDEDNDODU�DOWWD�NDOÕU�YH�E|\OHVL�ELU�WDEDNDODúPD�
DOW� WDEDNDODUGD�RNVLMHQ�\HWHUVL]OL÷LQH�\RO� DoDU��2NVLMHQ�\HWHUVL]OL÷L�QHGHQL\OH�ROXúDQ�
LQGLUJHPH��RUWDPÕQGD�GHPLU�YH�PDQJDQ�o|]�Q�UNHQ�DQDHURELN�YH\D�DQRNVLN�RUWDPGD�
ROXúDQ�KLGURMHQ�V�OILW�JLEL�ELOHúLNOHU�WDW�YH�NRNX�VRUXQX�\DUDWDELOLUler. Üst tabakalarda 

LVH� VÕFDNOÕN� YH� EHVL� PDGGHOHULQLQ� �D]RW� YH� IRVIRU�� X\JXQ� ROGX÷X� G|QHPOHUGH� DOJ�
E�\�PHVL�RODELOLU��%X� LVH�VXGD�EXODQÕNOÕN�� DONDOLQLWH��S+�� WDW� YH�NRNu gibi sorunlara 

yol açabilir (7,11). 

 

<�]H\� VX� ND\QDNODUÕQÕQ� VHoLPLQGH� J|]� |Q�QGH� WXWXOPDVÕ� JHUHNOL� ELU� GL÷HU� |QHPOL�
XQVXU� GD� ND\QD÷ÕQ� \HUL�� ND\QDN� HWUDIÕQGDNL� DODQODUÕQ� NXOODQÕP� úHNOL�� EX� DODQODU�
üzerindeki bitki türleri ve toprak yaSÕVÕGÕU����). 

 

d|]�QP�ú� SDUoDFÕN� NRQVDQWUDV\RQXQXQ�� UHQN�� NRNX�� N|W�� WDW� � VRUXQODUÕQÕQ� FLGGL�
RUDQGD� ROGX÷X� YH� JHQHO� DQODPGD� VHUWOL÷LQ� VRUXQ� ROPDGÕ÷Õ� ELU� \�]H\VHO� VX��
ND\QD÷ÕQGDQ� DOÕQDFDN� VX\D� X\JXODQDELOHFHN� WLSLN� ELU� DUÕWPD� LúOHPL� ùHNLO� ���.’de 

görülmektedir.  
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 ùHNLO������%LU�<�]H\VHO�6X��.D\QD÷ÕQGDQ�$OÕQDFDN�6X\D�8\JXODQDELOecek Tipik Bir    
$UÕWPD�øúOHPL���2) 

 

ùHNLO 2.1.’GH� YHULOHQ� DUÕWPD� LúOHPL�� ILOWUDV\RQ� |QFHVL� NRDJ�ODV\RQ�� IORN�ODV\RQ� YH�
o|NW�UPH� �QLWHOHULQGHQ�ROXúPDNWDGÕU��%D]Õ� NRúXOODUGD� GH÷LúHQ� VX� NDOLWHVL� NDUúÕVÕQGD�
DUÕWPD� LúOHPLQGH� EHOLUOL� ELU� HVQHNOLN� VD÷ODPDN� DPDFÕ\OD� LNL� NDGHPHOL� NRDJ�ODV\RQ– 

flokülasyon-o|NW�UPH� X\JXODQDELOLU�� 3URVHVLQ� KHPHQ� JLULúLQGH� \HU� DODQ� Õ]JDUDQÕQ�
DPDFÕ�� \�]H\� VX� ND\QDNODUÕQGD� NDUúÕODúÕODELOHFHN� LUL� SDUoDFÕNODUÕQ� RUWDPGDQ�
X]DNODúWÕUÕOPDVÕGÕU�� øúOHP� EDúODQJÕFÕQGD�� SDWRMHQ� EDNWHULOHULQ� \RN� HGLOPHVL�� DOJ�
büyümesinin önlenmesi ��NRNX�YH�WDW�JLGHULPL�DPDFÕ\OD�GH]HQIHNWDQ�YH\D�RNVLGDQWODU�
HNOHQLU��+Õ]OÕ�NDUÕúWÕUPD��QLWHOHULQH�HNOHQHQ�NRDJ�ODQWODUGDQ�HQ�ELOLQHQOHUL�GHPLU�YH�
DO�PLQ\XP�WX]ODUÕGÕU��%X�PHWDOOHULQ�WX]ODUÕ�RUWDPÕQ�S+¶ÕQÕ�G�ú�UHFH÷L�LoLQ�NRUR]\RQX�
|QOHPHN� PDNVDGÕ\OD� EX� WXzlarla birlikte suya kireç veya soda eklenerek pH 

\�NVHOWLOLU��)ORN�ODV\RQ��QLWHVLQGH�ROXúDQ�NDWÕ�SDUoDFÕN�IORNODUÕ��\XPDNODUÕ��o|NW�UPH�
�QLWHOHULQGH�RUWDPGDQ�X]DNODúWÕUÕOÕU��%LU�VRQUDNL��QLWH�RODQ�ILOWUDV\RQ�|QFHVLQGH�VX\D���
ILOWUDV\RQ�YHULPLQL� DUWWÕUPDN�DPDFÕ\OD�oHúLWOL� SROLPHU�YH\D�PHWDO� WX]ODUÕ�HNOHQHELOLU��
)LOWUDV\RQ� VRQUDVÕQGD� VX�� LoPH� VX\X� GHSRODUÕQD� YH� RUDGDQ� GD� úHEHNHOHUH�
J|QGHULOPHGHQ� |QFH� GH]HQIHNWH� HGLOLU�� )LOWUHOHUGH� NXOODQÕODQ� JHUL� \ÕNDPD� VX\X� JHUL�
ND]DQÕP�DPDFÕ\OD�DUÕWPD�WHVLVL�JLULúLQH�\ROODnabilir (42).  

 



 18 

%X� QRNWDGD�� ED]Õ� \�]H\� VX� ND\QDNODUÕQGD� E|OJHQLQ� |]HOOLNOHULQGHQ� ND\QDNODQDQ�
GH÷LúLN� VRUXQODUD� UDVWODPDN� RODVÕGÕU�� %X� NRúXOODUGD�� WHPHO� LúOHPOHUGH� ED]Õ�
GH÷LúLNOLNOHU� RODELOLU�� gUQH÷LQ�� NRNX� YH� WDW� VRUXQXQXQ� FLGGL� ER\XWODUGD� ROGX÷X�
NRúXOODUGD� VX� ND\QD÷ÕQD� WR]� DNWLI� NDUERQ� �SRZGHU� DFWLYDWHG� FDUERQ–PAC)  veya 

potasyum permanganat ve ozon gibi oksidantlar eklenebilir. Benzer durumlarda 

ILOWUDV\RQ�VRQUDVÕQD�JUDQ�O�DNWLI�NDUERQ���JUDQXODWHG�DFWLYDWHG�FDUERQ–*$&��NRORQODUÕ�
eklenebilir veya filtreleUGH�ILOWUH�PDO]HPHVL�RODUDN�*$&�NXOODQÕODELOLU�� 

 

d|]�QP�ú� NDWÕ� SDUoDFÕN� NRQVDQWUDV\RQXQXQ� YH� VHUWOL÷LQ� G�ú�N� ROGX÷X�� NRNX� YH� WDW�
VRUXQXQXQ� DúÕUÕ� ROPDGÕ÷Õ� \�]H\� VXODUÕQGD� o|NW�UPH� �QLWHVL� LSWDO� HGLOHELOLU� YH�
IORN�ODV\RQ� VRQUDVÕ� VX� GR÷UXGDQ� ILOWUH� HGLOHELOLU�� *HQHOGH� \�]H\� VX� ND\QDNODUÕQGD�
\�NVHN� RUDQGD� VHUWOL÷H� UDVWODQPD]�� $QFDN� VHUWOLN� JLGHULPL� JHUHNWLUHQ� \�]H\� VXODUÕ�
NLUHoOH�\XPXúDWPD��LúOHPL�LOH�DUÕWÕODELOLU�� 

 

2.2.�øoPH�6X\XQXQ��g]HOOLNOHUL 
 

øoPH�VXODUÕQGD�LVWHQLOHQ�YH�LVWHQPH\HQ�|]HOOLNOHUi 5 grupta toplamak mümkündür. 

 

1. 6X��NRNXVX]��UHQNVL]��EHUUDN�YH�LoLPL�VHULQOHWLFL�ROPDOÕGÕU�� 
2. 6X��KDVWDOÕN�\DSDQ�PLNroorganizma içermemelidir. 

3. 6XGD�VD÷OÕ÷D�]DUDUOÕ�NLP\DVDO�PDGGHOHU�EXOXQPDPDOÕGÕU�� 
4. 6X��NXOODQPD�PDNVDWODUÕQD�X\JXQ�ROPDOÕGÕU� 
5. 6XODU�DJUHVLI�ROPDPDOÕGÕU��13). 

 

 

2.2.1.�øoPH�6X\XQXQ�)L]LNVHO�g]HOOLNOHUL 
 

%LOHúLPL� +22� ROXS� PROHN�O� D÷ÕUOÕ÷Õ� ������� GÕU�� 6X� PROHN�O�� VLPHWULN� ROPD\ÕS��
HOHNWULN� \�N�� KHWHURMHQ� ELU� úHNLOGH� GD÷ÕOGÕ÷ÕQGDQ� GLSRO� NDUDNWHUL� J|VWHULU�� d|]�F��
|]HOOL÷L�GLHOHNWULN�VDELWLQLQ�E�\�N�ROPDVÕQGDQ�LOHUL�JHOLU��'RQPD�QRNWDVÕ�����PP�+J�
EDVÕQoWD���0&��ND\QDPD�QRNWDVÕ�����0&µGLU��6XGD�\DEDQFÕ�PDGGHOHULQ�o|]�QPHVL� LOH�
GRQPD� YH� ND\QDPD� QRNWDODUÕ� GH÷LúLU�� d|]HOWLQLQ� GRQPD� QRNWDVÕ� G�úHU�� ND\QDPD�
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QRNWDVÕ�\�NVHOLU��6X\XQ�GRQPDVÕ�VÕUDVÕQGD�KDFLP�JHQLúOHPHVL�ROur (10���'R÷DO� VXODU�
LoLQGH� EXOXQDQ� VDIVÕ]OÕNODU�� VXODUÕQ� ND\QD÷ÕQD� J|UH� IDUNOÕ� |]HOOLNOHU� ND]DQPDVÕQD�
neden olur (9). 

 

Renk 

 

6X�VDI�KDOGH�UHQNVL]GLU��6XODUÕ�UHQNOL�J|VWHUHQ�LoHUGLNOHUL�\DEDQFÕ�PDGGHOHUGLU��6XGD�
o|]�QHQ� YH� NROORLGDO� RODUDN� DVÕOÕ� RODQ� RUJDQik maddeler suyu renklendirir. Sudaki 

UHQN�JHQHOOLNOH� \DSUDN�� WXUED�� D÷Do� SDUoDODUÕ� YE��JLEL� GL÷HU� RUJDQLN�PDGGHOHUGHQ�YH�
VDQD\L� DWÕNODUÕ�� GHPLU�� PDQJDQ� LOH� NRUR]\RQ� �U�QOHUL� GH� VXODUGD� UHQN� PH\GDQD�
JHOPHVLQH�QHGHQ�RODELOLUOHU��6XGDNL�UHQN�VD÷OÕN��HVWHWLN�ve endüstride olumsuz etkiler 

\DSDQ�ELU�SDUDPHWUH�ROGX÷X� LoLQ�VXODUÕQ� UHQJLQLQ� WDPDPHQ�JLGHULOPHVL� LVWHQLU��5HQN�
JLGHULPL� R]RQODPD�� NRDJ�ODV\RQ�� VHGLPDQWDV\RQ� YH� ILOWUDV\RQ� LúOHPOHUL\OH�
JHUoHNOHúWLULOHELOLU�� øoPH� YH� NXOODQPD� VXODUÕQGD� SODWLQ-NREDOW� VNDODVÕna göre 15 

�QLWHGHQ�ID]OD�UHQN�EXOXQPDVÕ�LVWHQPH]��øoLOHELOLU�VXODUÕQ�UHQN�|Oo�V��76����¶\D�J|UH�
�� ELULPGLU�� '�Q\D� 6D÷OÕN� gUJ�W�� LoPH� VX\X� VWDQGDUGÕQGD� UHQN� LoLQ� ��� &R� ELULPL�
verilmektedir. Hedef olarak ��&R�ELULPL�DPDoODQPÕúWÕU������,41). 

 

Koku ve Tat 

 

Su\XQ� NRNXVX� YH� WDGÕ�� VX� LoLQGH� o|]�QP�ú� KDOGH� EXOXQDQ� JD]ODU� YH� RUJDQLN�
PDGGHOHUGHQ�ND\QDNODQÕU�� øoPH�YH�NXOODQPD� � VXODUÕQGD�NRNX� LVWHQPH]��'R÷DO� VXODU�
JHQHOGH� NRNXVX]GXU�� 6L\DQ�UOHU�� IHQROOHU�� VHUEHVW� NORU�� SHWURO� DWÕNODUÕ�� ELWNLVHO� YH�
KD\YDQVDO� DWÕNODU� YH� ED]Õ� PLNURRUJDQL]PDODU� VX\D� KRú� ROPD\DQ� NRNXODU� YHULU��
6RG\XP�NORU�U�YH�PDJQH]\XP�V�OIDW�JLEL�GR÷DO�RODUDN�EXOXQDQ�NLP\DVDO�PDGGHOHU�GH�
VX\D�WX]OX�YH�DFÕPVÕ�ELU�WDW�YHULU��6XODU�WDúÕGÕNODUÕ�PLQHUDOOHULQ�WDGÕQÕ�LoHULUOHU���). 

 

%XODQÕNOÕN 

 

Su içinde çözünmePLú�RODUDN�V�VSDQVL\RQ�YH�NROORLGDO�KDOGH�EXOXQDQ�oRN�N�o�N�oDSOÕ�
NDWÕ� WDQHFLNOHU� EXODQÕNOÕ÷Õ� ROXúWXUXU�� %XODQÕNOÕN�� VX� NDOLWHVL� YH� J|U�Q�P�� DoÕVÕQGDQ�
istenmeyen bir özelliktir. %HUUDN�VXODU�DVÕOÕ�KDOGH�KLoELU�PDGGH�LKWLYD�HWPH]OHU�������
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%�W�Q�NXOODQÕP�DODQODUÕQGD�VX\XQ�EHUUDN�ROPDVÕ�LVWHQLU��øoPH�VXODUÕQGD�EXODQÕNOÕ÷ÕQ���
ELULPGHQ�ID]OD�ROPDVÕ�LVWHQLOPH]��øoPH�YH�NXOODQPD�VXODUÕ� LoLQ�PD[LPXP�EXODQÕNOÕN�
GH÷HUL� 76� ���� YH�:+2� VWDQGDUWODUÕQGD� ��� ELULPL� DúPDPDVÕ� JHUHNLU��$VNÕGDNL� NDWÕ�
maddelerden ileri gelen bulDQÕNOÕN� ILOWUDV\RQ� YH\D� o|NW�UPH� LOH� JLGHULOHELOLU��
%XODQÕNOÕN� WD\LQL� QXPXQHQLQ� DOÕQGÕ÷Õ� J�Q� \DSÕOPDOÕGÕU�� (÷HU� EX� P�PN�Q� GH÷LOVH�
QXPXQH� NDUDQOÕNWD� ��� VDDW� EHNOHWLOPHOLGLU�� %XODQÕNOÕN� WD\LQL� 1HSKRORPHWULF� YH�
TurbiGLPHWULN��PHWRGOD�\DSÕOÕU������,41). 

 

6ÕFDNOÕN� 
 

<�]H\VHO� VXODUÕQ� VÕFDNOÕNODUÕ� GR÷DO� RODUDN� LNOLPH� J|UH� EHOLUOHQLU�� *HQHO� RODUDN�
HNYDWRUGDQ� X]DNODúWÕNoD� YH� GHQL]� VHYL\HVLQGHQ� \�NVHOGLNoH� VXODUÕQ� VÕFDNOÕ÷Õ� G�úHU��
<HUDOWÕ�VXODUÕQÕQ�VÕFDNOÕ÷Õ�LVH��GDKD�oRN�GHULQOL÷H�ED÷OÕ�ROXS���-40 metre derinlikte  1 
0&�\�NVHOLU��øoLOPH\H�HOYHULúOL�VX\XQ�VÕFDNOÕ÷Õ��-12 0&�DUDVÕQGD�ROPDOÕGÕU���). 

 

øOHWNHQOLN 

  

øOHWNHQOLN� VXOX� o|]HOWLOHULQ� HOHNWULN� DNÕPÕQÕ� LOHWPH� \HWHQH÷LGLU�� %X� |]HOOLN� L\RQODUÕQ�
PHYFXW� ROPDVÕQD�� WRSODP� NRQVDQWUDV\RQXQD�� KDUHNHWOLOL÷H�� YDODQV� YH� VÕFDNOÕ÷D�
ED÷OÕGÕU��%LUoRN�RUJDQLN�ELOHúLNOHU�L\L�LOHWNHQGLU��6XOX�o|]HOWLOHUL�D\UÕúPD\DQ�RUJDQLN�
ELOHúLN� PROHN�OOHUL� HOHNWUL÷L� oRN� D]� LOHWLUOHU�� 6DI� VX\XQ� LOHWNHQOL÷L� ���-3 µmhos/cm  

GLU�� %X� GH÷HU� KDYD� YH\D� VX� WHPDVÕQGD� ELUD]� DUWDU�� $PHULND�%LUOHúLN� 'HYOHWOHUL¶nde 

LoLOHELOLU� VX\XQ� LOHWNHQOL÷L�JHQHO�RODUDN���-������PKR�FP¶GLU�� øOHWNHQOLN�\DUGÕPÕ\OD�
VDI� VX\XQ� VDIOÕN� GHUHFHVLQLQ� NRQWURO��� GR÷DO� YH� DWÕN� VXODUGDNL� o|]�QP�ú� PDGGH�
PLNWDUODUÕQÕQ�GH÷LúLPL��VX\XQ�NLP\DVDO�DQDOL]LQLQ�NRQWURO�������-0.9 ampirik formülü 

kullDQÕODUDN�VXGDNL�o|]�QP�ú�PDGGH�PLNWDUÕ�EXOXQXU�� 
 

6X� DQDOL]� UDSRUXQXQ� NRQWURO�QGH� LOHWNHQOL÷LQ� �����¶�� PHT�O� RODUDN� WRSODP� NDW\RQ�
YH\D�WRSODP�DQ\RQ�GH÷HUOHULQH�\DNÕQ�ROPDOÕGÕU�� 
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%XKDUODúPD�.DOÕQWÕVÕ 
 

7RSODP�NDWÕ�PDGGH��EHOOL�ELU�VÕFDNOÕNWD�NXUXWXOPXú��ELOLQHQ�KDFLPGHNL�VX\XQ�EÕUDNWÕ÷Õ�
EXKDUODúWÕUPD� NDOÕQWÕVÕGÕU�� .DWÕ� PDGGHOHU� o|]�QP�ú� YH� o|]�QPHPLú� NDWÕ� PDGGHOHU�
ROPDN� �]HUH� LNL\H� D\UÕOÕU�� dRN� \�NVHN� NDWÕ� PDGGH� LoHUHQ� VXODU� LQVDQGD� ED÷ÕUVDN�
ER]XNOX÷XQD� \RO� DoDU�� 6X� LoLQGH� o|]�QP�ú� PDGGHOHU�� LQRUJDQLN� WX]Oar, organik 

PDGGHOHULQ�ELU�NÕVPÕ�YH�o|]�QP�ú�JD]ODUGÕU��d|]�QP�ú�NDWÕ�PDGGHOHULQ�ID]OD�ROPDVÕ�
KRú�ROPD\DQ�PLQHUDO�WDGÕQD��NRUR]\RQD�YH�fizyolojik etkilere yol açar (10). 

 

2.2.2.�øoPH�6X\XQXQ�.LP\DVDO�g]HOOLNOHUL� 
 

d|]�QP�ú� PDGGH� PROHN�OOHUL� LOH� ELUOHúHUHN� KLGUDWODUÕ� ROXúWXUXU�� %X� |]HOOLN� VX\XQ�
HOHNWUROLW� ROPD\DQ� PDGGHOHUL� L\L� o|]HELOGL÷LQL� J|VWHUPHNWHGLU�� %LUoRN� NLP\DVDO�
ROD\ODU�VX�YDUOÕ÷ÕQGD�ROXúXU��'HPLULQ�SDVODQPDVÕ�JLEL��6X\XQ�D\UÕúWÕUPD�|]HOOL÷LQGHQ�
GROD\Õ�NDWDOLWLN�HWNLVL�YDUGÕU��%X�QHGHQOH� L\RQ�UHDNVL\RQODUÕ�� UHGRNV��\DQPD�YH�GL÷HU�
UHDNVL\RQODUÕ�KÕ]ODQGÕUÕU�YH\D�\DYDúODWÕU��7X]ODUÕQ�KLGrolizi suyun etkisi ile olur (10). 

 

S+�'H÷HUL� 
 

6XODUÕQ�S+�GH÷HUL�DVLWOLN�YH�DONDOLOLN�GHUHFHVLQLQ�ELU�|Oo�V�G�U��$\QÕ�]DPDQGD�VX\XQ�
WHPDV�KDOLQGH�EXOXQGX÷X�PDO]HPHOHUH�RODQ�HWNLVL�KDNNÕQGD�ELU� ILNLU�YHULU����� 0C’de 

suyun H+ (hidrojen iyonu) OH- LOH��KLGURNVLO�L\RQX��NRQVDQWUDV\RQODUÕ�ELUELULQH�HúLWWLU��
%X�VÕFDNOÕNWD�VX�OLWUHGH���-7 g hidrojen iyonu ihtiva eder.  

 

6X\XQ�S+�GH÷HUL��++ konsantrasyonunun (-��ORJDULWPDVÕ�RODrak tarif edilir.  

pH=-log [H+ ] 

 

%XQD� J|UH� VDI� VX\XQ� S+� GH÷HUL� �¶GHQ� D]� LVH� VX� DVLW�� �¶GHQ� \�NVHNVH� ED]LN� |]HOOLN�
gösterecektir. Yani saf su için pH=7, nötr duruma tekabül eder. Çizelge 2.2.2.1’de 

6XODUÕQ� Q|WU� GXUXPGD� ROGX÷X� S+� GH÷HUOHUL� YHULOPLúWLU�� g]HOOLNOH� VHUWOLN�� VXODUÕQ� S+�
GHUHFHVLQLQ� GH÷LúPHVLQH� QHGHQ� ROXU�� %X� EDNÕPGDQ� NDUERQDW� VHUWOL÷LQLQ� oHúLWOL�
GH÷HUOHUL� LoLQ� VXODU� DúD÷ÕGDNL� S+� GH÷HUOHULQGH� Q|WU� NDEXO� HGLOLUOHU�� (÷HU� S+�� EX�
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GH÷HUOHUGHQ� GDKD� G�ú�N� LVH� EX� VX� DJUHVLI� |]HOOLN� J|VWHULU� YH� oHúLWOL� XVXllerle asitlik 

derecesinin giderilmesi gerekir. 

 

Çizelge 2.2.2.1.�6XODUÕQ�Q|WU�GXUXPGD�ROGX÷X�S+�GH÷HUOHUL����) 
 
Karbonat 

6HUWOL÷L 
pH   

'H÷HUL 
Karbonat  

6HUWOL÷L 
 

pH  

'H÷HUL 

0-3 8,0 5-6 7,7 

3-4 7,9 6-7 7,6 

4-5 7,8 >7 7,5 

 

Asitlik  

 

6X\XQ�DVLWOL÷L�HVDV�olarak su içinde bulunan mineral asitlerden ve karbonik asit, silisik 

DVLW�� ERULN� DVLW� YE�� JLEL� ]D\ÕI� DVLWOHUGHQ� LOHUL� JHOLU�� %LU� VX\XQ� DVLWOL÷L�� VX\XQ� S+�
GHUHFHVLQLQ� EHOOL� ELU� GH÷HUH� oÕNDUÕQFD\D� NDGDU� NXYYHWOL� ED]ODU� LOH� Q|WUDOL]H� HGLOPHVL�
VÕUDVÕQGD� KDUFDQDQ� ED]�PLNWDUÕ� RODUDN� WDQÕPODQÕU��0LQHUDO� DVLWOHU� EXOXQGX÷X� ]DPDQ�
S+��� �� G�U��'R÷DO� VXODUGD� HQ� |QHPOL� DVLWOLN�� VX� LoLQGH� o|]�QP�ú� NDUERQGLRNVLWWHQ�
LOHUL�JHOLU��%LUoRN�KDOGH�VX�LoLQGH�EXOXQDQ�ED]Õ�PHWDO�WX]ODUÕ�GD�KLGUROL]�RODUDN�DVLWOL÷H�
neden olur (10). 

 

Alkalinite  

 

$ONDOLQLWH� VX� LoLQGH�EXOXQDQ�EDúWD� NDUERQDW� YH�ELNDUERQDW� L\RQODUÕ� ROPDN��]HUH�S+�
GH÷HULQLQ� ���¶GHQ� GDKD� \XNDUÕGD� ROPDVÕQD� QHGHQ� RODQ� ELOHúHQOHULQ� WRSODPÕ� RODUDN�
WDQÕPODQÕU�� 

 

Suyun alkalinitesi esas olarak bikarbonat, karbonat ve hidroksit kRQVDQWUDV\RQODUÕQÕQ�
WRSODPÕQGDQ�ROXúXU��$ONDOLQLWH\H�HWNL�\DSDQ�DPRQ\DN��ERUDW��IRVIDW��VLOLNDW�YH�RUJDQLN�
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DQ\RQODU� JLEL� GL÷HU� WDPSRQOD\ÕFÕ� PDGGHOHU� GR÷DO� VXODUGD� oRN� D]� EXOXQGXNODUÕQGDQ�
genellikle ihmal edilir.  

 

øoPH� VXODUÕQGD� ���� PJ� &D&23�O� GH÷HULQH� NDGDU� DONDOLQLWHQLQ� KLoELU� ]DUDUÕ� \RNWXU��
(VDVHQ� LoPH� VXODUÕQGD� DONDOLQLWH� LoLQ� ELU� VÕQÕU� GH÷HU� YHULOPHPLúWLU�� %X� VÕQÕU� S+�
WDUDIÕQGDQ�NDUúÕODQÕU����). 

  

d|]�QP�ú�.DUERQGLRNVLW 
 

+DYDGDNL� NDUERQGLRNVLWLQ� E�\�N� ELU� NÕVPÕ� GD� \�]H\� VXODUÕ� LoLQGH� o|]�Q�U��1RUPDO�
VÕFDNOÕNWD� VX� LoLQGH� NDUERQGLRNVLWLQ� o|]�Q�UO�÷�� ����� PJ�/� FLYDUÕQGDGÕU�� <HUDOWÕ�
VXODUÕ���-����PJ�/�DUDVÕQGD�o|]�QP�ú�NDUERQGLRNVLW�LoHULU�� 

 

.DUERQGLRNVLW�VX�LoLQGH�o|]�QG�÷�QGH�KHPHQ�VX�LOH�UHDNVL\RQD�JLUHUHN�NDUERQLN�DVLW�
ROXúWXUXU�� 

 

Sertlik  

 

Sularda seUWOLN��WRSUDN�YH�ND\DODUGDNL�WRSUDN�DONDOLVL�PLQHUDOOHULQ�SDUoDODQPDVÕ�YH\D�
GLUHNW� RODUDN� EXODúPD� \ROX\OD� RUWD\D� oÕNPDNWDGÕU (17). 6XODUGD� VHUWOL÷H� \RO� DoDQ�
EDúOÕFD�L\RQODU�NDOVL\XP�YH�PDJQH]\XP�L\RQODUÕGÕU���6XODUGD�VHUWOLN��JHoLFL�YH�NDOÕFÕ�
sertlik olaraN� LNL\H� D\UÕOÕU�� *HoLFL� VHUWOL÷H� NDUERQDW� VHUWOL÷L� YH� NDOÕFÕ� VHUWOL÷H� GH�
NDUERQDW�ROPD\DQ�VHUWOLN�DGÕ�YHULOLU��.DOÕFÕ�YH�JHoLFL�VHUWOL÷L�ELUOLNWH�LIDGH�HWPHN�LoLQ�
toplam sertlik deyimi kXOODQÕOPDNWDGÕU��dL]HOJH��������.’de toplam sertlik derecesine 

göre suODUÕQ� VÕQÕIODQGÕUÕOPDVÕ� YHULOPLúWLU�� � dL]HOJH 2.2.2.3.‘te su sertlik derecesine 

J|UH�VXODUÕQ�VÕQÕIODQGÕUÕOPDVÕ�YHULOPLúWLU�� 
 

*HoLFL� VHUWOLN�� NDOVL\XP� YH� PDJQH]\XP� WX]ODUÕQÕQ� NDUERQDW� YH� ELNDUERQDWODUÕQGDQ�
PH\GDQD� JHOLU�� 6X� ND\QDWÕOGÕ÷Õ� ]DPDQ� EX� WX]ODU� NDUERQDW� RODUDN� o|NHOGL÷L� LoLQ�
EXQODUD� JHoLFL� VHUWOLN� DGÕ� YHULOPLúWLU�� .DOVL\XP� YH�PDJQH]\XP�PHWDOOHUL� GÕúÕQGDNL�
KLGURNVLW��NORU�U��QLWUDW��V�OIDW��IRVIDW�YH�VLOLNDW�JLEL�WRSUDN�DONDOL�ELOHúLNOHUL�LVH�NDOÕFÕ�
VHUWOL÷L� PH\GDQD� JHWLULUOHU�� $YUXSa ülkelerinde serWOLN�� $OPDQ�� )UDQVÕ]� YH� øQJLOL]�
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VHUWOLN�ELULPOHUL�FLQVLQGHQ�LIDGH��HGLOLU��8�6�$µGD�VHUWOLN�GR÷UXGDQ�GR÷UX\D���OLWUH�VX�
LoLQGH� PHYFXW� RODQ� &D&2�¶ÕQ� PJ� RODUDN� D÷ÕUOÕ÷Õ� LOH� LIDGH� HGLOPHNWHGLU�� �0 AS 

(Alman Sertlik Derecesi), 1litre suda 17,9 mg CaCO3 olarak tarif edilir. Çizelge 

2.2.2.4��$OPDQ�YH�)UDQVÕ]�GHUHFHOHULQH�J|UH�VXODUÕQ�VÕQÕIODQGÕUÕOPDVÕ�YHULOPLúWLU������ 
 

Çizelge 2.2.2.2��7RSODP�VHUWOLN�GHUHFHVLQH�J|UH�VXODUÕQ�VÕQÕIODQGÕUÕOPDVÕ 
 

 

 

 

 

 

 

 
Çizelge 2.2.2.3. Su Sertlik Derecesine GöUH�6XODUÕQ�6ÕQÕIODQGÕUÕOPDVÕ� 
 

 

 

 

 

 

    

 

 

Çizelge 2.2.2.4��$OPDQ�YH�)UDQVÕ]�GHUHFHOHULQH�J|UH�VXODUÕQ�VÕQÕIODQGÕUÕOPDVÕ� 
 

 

 

 

 

 

 

 

Su 

Kalitesi 

Çok 

<XPXúDN 

<XPXúDN Orta Sert Sert Oldukça 

Sert 

Çok Sert 

Toplam 

Sertlik 

0-4 4-8 8-12 12-18 18-30 >30 

   Su Sertlik Derecesi 

       ppm CaCO3 

6X�6HUWOLN�6ÕQÕIÕ 

0-75 <XPXúDN�6X 

75-150 Orta Sert 

150-300 Sert Su 

>300 Çok Sert Su 

                     Sertlik        Bütünü   

Alman Derecesi )UDQVÕ]�'HUHFHVL Suyun   Durumu 

0-4 0-7,2 dRN�7DWOÕ 
4-8 7,2-14,5 7DWOÕ 
8-12 14,5-21,5 2UWD�7DWOÕ 
12-18 21,5-32,5 2OGXNoD�$FÕ 
18-30 32,5-54,0 dRN�$FÕ 
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6XODUGD� VHUWOLN�� EX� VXODUÕQ� WHPDV� KDOLQGH�ROGXNODUÕ� ]HPLQ� WDEDNDODUÕQÕQ� |]HOOL÷LQGHQ�
LOHUL� JHOLU�� 6HUW� VXODU� LoPH� YH� NXOODQPD� DPDoODUÕ� LoLQ� HOYHULúOL� GH÷LOOHUGLU�� 6X�
VHUWOL÷LQLQ�JLGHULOPHVL��VDEXQ�YH�GHWHUMDQ�VDUIL\DWÕQÕQ�D]DOWÕOPDVÕ��NRUR]\RQ�NRQWURO���
WHVLVDWWD� WDú� ROXúXPXQXQ� |Q�QH� JHoLOPHVL� DPDoODUÕ\OD� NDOVL\XP� YH� PDJQH]\XP�
L\RQODUÕQÕQ�VXGDQ�D\UÕOPDVÕ�YH\D�VXGDNL�NRQVDQWUDV\RQODUÕQÕQ�D]DOWÕOPDVÕQÕ�DPDoOD\DQ�
ELU�LúOHPGLU��6XODUÕQ�\XPXúDWÕOPDVÕ�PDVUDIOÕ�LúOHPOHU�JHUHNWLULU�YH�GDKD�oRN�VDQD\LGH�
EX�\ROD�EDúYXUXOXU��0HUNH]L�VX�WHVLVOHULQGH�VX�VHUWOL÷LQLQ�JLGHULOPHVL�oRN�QDGLU�RODUDN�
EDúYXUXODQ�ELU�\ROGXU��%X�QHGHQGHQ�VHUWOL÷L�JLGHUPHN�\HULQH�VHUWOL÷L�NDEXO�HGLOHELOLU�
VÕQÕUODU�DUDVÕQGD�RODQ�VX�ND\QDNODUÕQÕQ�DUDúWÕUÕOPDVÕ�WHUFLK�HGLOHQ�ELU�\ROGXU�� 
 

d|]�QP�ú�2NVLMHQ 

 

6XGD� o|]�QHQ� RNVLMHQ� VX� LoLQGHNL� \DúDPÕQ� WHPHOLQL� ROXúWXUXU�� %X� RNVLMHQ�
NRQVDQWUDV\RQX��VX�LOH�WHPDV�KDOLQGH�RODQ�KDYDGDNL�RNVLMHQLQ�NÕVPL�EDVÕQFÕ��VX�LoLQGH�
o|]�QP�ú� RODUDN� EXOXQDQ� WX]ODUÕQ� NRQVDQWUDV\RQX� YH� VX\XQ� VÕFDNOÕ÷ÕQD� ED÷OÕGÕU��
6XODUGD�PLQXPXP�ELU�o|]�QP�ú�RNVLMHQ�NRQVDQWUDV\RQXQXQ�PXKDID]D�HGLOPHVLQGHQ�
DPDo��EDOÕN�YH�YDKúL�KD\DWÕQ�NRUXQPDVÕ��VX\XQ�GLQOHQGLULFL� WHVLULQLQ�GHYDPÕ�YH�DWÕN�
PDGGHOHULQ� D\UÕúPDVÕQGDQ� GR÷DQ� NRNXODUÕQ� |QOHQPHVLGLU�� �� LOD� �� PJ�OµOLN� ELU� VÕQÕU�
GH÷HU��o|]�QP�ú�Rksijen için kabul edilPLúWLU����). 

 

%L\RNLP\DVDO�2NVLMHQ�øKWL\DFÕ 
 

6X\XQ�NLUOLOLN�GHUHFHVLQL�EHOLUOHPHGH�NXOODQÕODQ�HQ�L\L�NULWHUGLU��%L\RNLP\DVDO�RNVLMHQ�
LKWL\DFÕ�VX�LoLQGH�EXOXQDQ�RUJDQLN�ELOHúLNOHULQ�EL\RNimyasal olarak parçalanabilmesi 

LoLQ�JHUHNOL�RODQ�RNVLMHQ�PLNWDUÕGÕU��$UÕWPD�WHVLVOHULQGHQ�oÕNÕú�\DSDQ�VX\XQ�QH�GHUHFH�
DUÕWÕOGÕ÷ÕQÕ� YH� VXODUÕQ� oHYUH� ND\QDNODUÕQD� GHúDUM� HGLOPHVL� LoLQ� \|QHWPHOLNWH� YHULOHQ�
VÕQÕU�GH÷HUOHUH�X\JXQ�ROXS�ROPDGÕ÷ÕQÕ�EHOLUOHPHGH�NXOODQÕOÕU�� 
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3. MATERYAL VE METOT 

 

3.1. Materyal 

 

$UDúWÕUPDGD� PDWHU\DO� RODUDN� $QNDUD� $6.ø� LoPH� VX\X� ND\QDNODUÕ� YH� � LoPH� VX\X�
DUÕWPD�WHVLVOHUL�VHoLOPLúWLU�� 
 

3.1.1. $QNDUD�øOL¶QLQ�6X�.D\QDNODUÕ� 
 

$QNDUD� KDONÕQD� YHULOHQ� VX\XQ� \DNODúÕN����¶L� \�]H\� VXODUÕQGan (barajlar), %5’i ise 

kuyu ve� NDSWDMODUGDQ� VD÷ODQPDNWDGÕU�� $QNDUD� øOL¶QLQ� VX� ND\QDNODUÕ� � KDULWDVÕ� +DUita 

3.1.1.’dH��YHULOPLúWLU�(15,17). 6X�ND\QDNODUÕQÕQ�E�\�N�ELU�\�]GHVLQL�ROXúWXUDQ�EDUDMODU�
LVH�DúD÷ÕGD�VÕUDODQPÕúWÕU� 
 

� Çubuk –,��%DUDMÕ 
� Çubuk –,,�%DUDMÕ 
� %D\ÕQGÕU�%DUDMÕ 
� .XUWER÷D]Õ��%DUDMÕ 
� dDPOÕGHUH�%DUDMÕ 
� (÷UHNND\D�%DUDMÕ 
� $N\DU�%DUDMÕ 
� ,úÕNOÕ�%DUDMÕ 
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+DULWD���������$QNDUD�øOL�6X�.D\QDNODUÕ�+DULWDVÕ� 
 

 

%X�EDUDMODUGDQ�øYHGLN�6X�$UÕWPD�7HVLVOHULQL�EHVOH\HQOHU�úXQODUGÕU�� 
 

dDPOÕGHUH�%DUDMÕ 
 

dDPOÕGHUH�%DUDMÕ��$QNDUD¶QÕQ�NX]H\EDWÕVÕQGD�YH�øYHGLN�6X�$UÕWPD�7HVLVOHUL¶QH����NP�
X]DNOÕNWDGÕU��%DUDM� ����� \ÕOÕQGD� GHYUH\H� JLUPLúWLU�� %DUDMÕQ�PDNVLPXP�KDFPL� ������
milyon m3 � YH� \�NVHNOL÷L� ����P¶GLU��$QNDUD¶QÕQ� VX� LKWL\DFÕQÕ� NDUúÕOD\DQ� HQ� E�\�N�
baUDMGÕU��19). 
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.XUWER÷D]Õ�%DUDMÕ 
 

.XUWER÷D]Õ� %DUDMÕ�� $QNDUD¶QÕQ� NX]H\LQGH� YH� øYHGLN� 6X� $UÕWPD� 7HVLVOHUL¶QH� ��� NP�
X]DNOÕNWDGÕU��%DUDM������\ÕOÕQGD�GHYUH\H�JLUPLúWLU��dDPOÕGHUH�%DUDMÕQGDQ�VRQUDNL�HQ�
E�\�N� EDUDM� .XUWER÷D]Õ� %DUDMÕGÕU�� %DUDMÕQ� PDNVLPXP� KDFPL 100 milyon m3  ve 

\�NVHNOL÷L����P¶GLU��<ÕOODUD�J|UH�dDPOÕGHUH�YH�.XUWER÷D]Õ�%DUDMODUÕQGDQ� øYHGLN�6X�
$UÕWPD�7HVLVOHUL¶QH�oHNLOHQ�VX�PLNWDUODUÕ�dL]HOJH���������¶GH�YHULOPLúWLU� 
 

Çizelge 3.1.1.1�� <ÕOODUD� J|UH� EDUDMODUGDQ� øYHGLN� 6X�$UÕWPD� 7HVLVOeri’ne çekilen su  
PLNWDUODUÕ����) 

                                         

 

$QNDUD�úHKULQLQ�úX�DQGDNL�YH�JHOHFHNWHNL�LoPH�VX\X�LKWL\DFÕQÕ�NDUúÕODPDN��]HUH�KDOHQ�
NXOODQÕODQ�YH�LQúD�KDOLQGH�RODQ�GL÷HU�EDUDMODU�úXQODUGÕU� 

 

Çubuk–�,�%DUDMÕ 
 

$QNDUD¶QÕQ� \DNODúÕN� ��� NP� NX]H\GR÷XVXQGD� \HU� DODQ� dXEXN-,� %DUDMÕ� ����� \ÕOÕQGD�
LúOHWPH\H� DOÕQPÕúWÕU�� ��� P� \�NVHNOLNWHGLU�� dXEXN–,� %DUDMÕ� JHUHN� VX� NDOLWHVLQLQ�

YIL ÇAMLIDERE 

BARAJI 

.857%2ö$=, 
BARAJI 

1993 129,101,688 m3 102.968.188 m3 

1994 11.799.293 m3 117.565.776 m3 

1995 94.078.888 m3 122.253.693 m3 

1996 92.881.732 m3 138.047.732 m3 

1997 90.963.454 m3 149.886.870 m3 

1998 133.207.900 m3 118.222.824 m3 

1999 131.300.800 m3 140.229.200 m3 

2000 16.879.200 m3 155.153.285 m3 
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ER]XOPDVÕ� JHUHNVH� EDUDM� J|O�QGHNL� DúÕUÕ� PLOOHQPH� QHGHQL\OH� VDGHFe rekreasyon 

DPDoOÕ�NXOODQÕOPDNWDGÕU��������� 
 

Çubuk–,,�%DUDMÕ 
 

dXEXN�dD\Õ��]HULQGH�dXEXN�øOoHVLQLQ���NP�NX]H\LQGH�\HU�DODQ�dXEXN-,,�%DUDMÕ�������
\ÕOÕQGD� LúOHWPH\H� DoÕOPÕúWÕU�� %DUDM� ��� P� \�NVHNOLNWH� YH� ���PLO\RQ�P3 su hacmine 

sahiptir. Bu baraj Pursaklar SX�$UÕWPD�7HVLVLQH�VX�VD÷ODPDNWDGÕU�� 
 

(÷UHNND\D�%DUDMÕ 
 

$QNDUD¶QÕQ� ��� NP� NX]H\LQGH�� .Õ]ÕOFDKDPDP� øOoHVLQH� �� NP� X]DNOÕNWD� 6H\� dD\Õ�
�]HULQGH�EXOXQDQ�(÷UHNND\D�%DUDMÕ������\ÕOÕQGD�WDPDPODQPÕúWÕU��%DUDMÕQ�PDNVLPXP�
hacmi 112 milyon m3 �YH�\�NVHNOL÷L����P¶GLU��%X�EDUDM����NP�X]XQOX÷XQGD������PP�
oDSÕQGDNL�ERUX�KDWWÕ�LOH�.XUWER÷D]Õ�%DUDMÕQD�VX�VD÷ODPDNWDGÕU�� 
 

$N\DU�%DUDMÕ 
 

$N\DU�%DUDMÕ��$QNDUD¶QÕQ����NP�NX]H\LQGH��.Õ]ÕOFDKDPDP�øOoHVLQH����NP�X]DNOÕNWD�
%XODN�dD\Õ��]HULQGH�ROXS��PDNVLPXP�KDFPL����PLO\RQ�P3  ve yükseNOL÷L����P¶GLU��
%X� EDUDM� (÷UHNND\D� %DUDMÕQÕ� EHVOHPHN� DPDFÕ\OD� NXOODQÕOPDNWDGÕU�� $N\DU�%DUDMÕ� LOH�
(÷UHNND\D� %DUDMÕ� ����� PP� oDSÕQGD� ��� NP� X]XQOX÷XQGDNL� ELU� KDtla birbirine 

ED÷ODQPDNWDGÕU��19). 

 

,úÕNOÕ�%DUDMÕ 
 

,úÕNOÕ�%DUDMÕ��*HUHGH�\DNÕQODUÕQGD�����P�\�NVHNOL÷LQGH�YH����PLO\RQ�P3  su depolama 

hacmine sahip olarak�dDPOÕGHUH�%DUDMÕ¶QÕ�EHVOHPHN�DPDFÕ\OD� LQúD�HGLOHFHNWLU��3000 

PP�oDSÕQGD�YH����NP�X]XQOX÷XQGD�ELU�KDW�LOH�dDPOÕGHUH�%DUDMÕ¶QD�ED÷ODQDFDN�RODQ�
bDUDMOD�LOJLOL�SURMH�oDOÕúPDODUÕ�'6ø�WDUDIÕQGDQ�\�U�W�OPHNWedir.  
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Derin Kuyular 

 

*HQHOOLNOH� NX\XODUGDQ� DOÕQDQ� VXODUÕQ� NDOLWHVL� NLP\DVDO� YH� EDNWHUL\RORMLN� DoÕGDQ�
NXOODQPD� YH� LoPH� PDNVDGÕQD� X\JXQ� GH÷LOGLU�� <HUDOWÕ� NX\XODUÕQGDQ� DOÕQDQ� VXODU� HQ�
\DNÕQ� \HUGH� SRPSDMOD� ROPDN� �]HUH� GHSRODUD� YH� VLVWHPH� LOHWLOPHNWHGLU�� .HQtin su 

LKWL\DFÕQÕQ�NDUúÕODQPDVÕQGD� W�P�GHULQ�NX\XODU� WDP�NDSDVLWH� LOH�oDOÕúWÕ÷ÕQGD� �úHKLU�VX�
LKWL\DFÕQÕQ� \DNODúÕN� ���¶OLN� NÕVPÕQÕ� NDUúÕOD\DELOPHNWHGLU�� ùX� DQ� GHULQ� NX\XODUÕQ�
%2’lik NÕVPÕQGDQ�ID\GDODQÕOPDNWDGÕU� 

 

3.1.2��$QNDUD�øoPH�6X\X�7HPLQ�6LVWHPLQde KulODQÕODQ�'HSRODU��3RPSDODU��øVDOH�
+DWODUÕ�YH�7�QHOOHU� 
 

Depolar 

 

$QNDUD¶GD� LON� VX� WHVLVOHUL� NXUXOXUNHQ�������� WRQ�NDSDVLWHOL� ��� GHSR� LQúD� HGLOPLúWLU��
ùHKUH�ID]OD�VX�YHUPHN�LoLQ�\DSÕODQ�oDOÕúPDODUOD�ELUOLNWH�O�]XPOX�RODQ�GHSR�VD\ÕODUÕGD��
DUWPÕúWÕU�� 'HSRODUÕQ� J|PPH� RODUDN� WHúNLO� HGLOPHVL� YH� GLNG|UWJHQ� NHVLWOL� LNL� J|]O��
ROPDVÕ�G�ú�Q�OP�ú�ROXS��VX�GHULQOL÷L�KDFPH�J|UH����-7�PHWUH�DUDVÕQGD�GH÷LúPHNWHGLU�
(14). 

 

Pompalar 

 

$QNDUD� oRN� GH÷LúLN� \�NVHNOLNOHUL� RODQ� ELU� úHKLUGLU�� 0HYFXW� SRPSD� PHUNH]OHULQGH�
bugünkü ihtiyacÕ� NDUúÕOD\DFDN� J�oWH� ELU� PRWRSRPS� JUXEX� YH� D\QÕ� J�oWH� \HGHN� ELU�
PRWRSRPS�JUXEX�PRQWH�HGLOPLú�GXUXPGDGÕU��øOHULGH�J�o�LKWL\DFÕQÕ�NDUúÕODPDN��]HUH�
ELU� PRWRSRPS� JUXEX� LoLQGH� \HU� EÕUDNÕOPÕúWÕU�� %�W�Q� SRPSD� LVWDV\RQODUÕ� �%XVWHU��
yükseltici tipindedir (14).  

 

øVDOH�+DWODUÕ� 
 

$QNDUD¶\D�LoPH�VX\X��VD÷OD\DQ�LVDOH�KDWODUÕ�DúD÷ÕGD�EHOLUWLOPLúWLU�������). 
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��dXEXN�øVDOHVL 
 

Çubuk-,�YH� ,,�%DUDMODUÕQGD� UHJ�OH�HGLOHQ�VXODU�dXEXN-,�%DUDMÕQGDQ� �����PP¶OLN� �YH�
����PP¶OLN�LNL�oHOLN�ERUX�LOH�DOÕQPDNWD�ROXS�'ÕúNDSÕ�6HPWLQGH�EXOunan Süzgeç Filtre 

Tesisine getirilmektedir.  

 

���.D\Dú-%D\ÕQGÕU��øVDOHVL� 
 

.D\Dú-%D\ÕQGÕU� LVDOH� KDWWÕ� ���� PP¶OLN� oHOLN� ELU� ERUXGXU�� ����� PHWUH� X]XQOXNWDNL�
KDWWÕQ�NDSDVLWHVL�����OW�VQ�FLYDUÕQGDGÕU� 

 

���.XUWER÷D]Õ�øVDOHVL� 
 

.XUWER÷D]Õ� %DUDMÕ¶QGD� UHJ�OH� HGLOHQ� VXODUÕQ�� $QNDUD¶GDNL� øYHGLN� 6X� � $UÕWPD�
7HVLVOHULQH� LVDOHVL� �����PHWUH� � Lo� oDSÕQGD�� ����PHWUH\H� NDGDU� Lo� EDVÕQFD�PXNDYLP��
'6ø�|]HO�ERUX�IDEULNDVÕQFD�LPDO�HGLOPLú�|Q�JHULOPHOL�EHWRQ�ERUXODUOD�\DSÕOPDNWDGÕU��
øVDOHQLQ� WRSODP� ER\X� ������� PHWUHGLU�� %X� KDWOD� $nkara Kentine isale edilen su 

PLNWDUÕ�\ÕOGD���-65 milyon m3‘tür.  

 

���dDPOÕGHUH-øYHGLN-<HQLPDKDOOH�øVDOHVL 
 

øVDOH�KDWWÕ�WRSODP�X]XQOX÷X��������PHWUHGLU��øVDOH�KDWWÕ��]HULQGH�71 ve T2  tünelleri ile 

T3 .ÕQÕN� 7�QHOL� GH� \HU� DOPDNWDGÕU�� øVDOH� KDWWÕ� LQúDDWÕ�� W�QHOOHU� DUDVÕ� LOH� W�QHOOHUGHQ�
LWLEDUHQ�ROPDN��]HUH� øYHGLN�6X�$UÕWPD�7HVLVOHULQH� YH�<HQLPDKDOOH¶\H� NDGDU�XODúDQ�
NÕVÕPGDQ�PH\GDQD�JHOPHNWHGLU��ùHKUH�\ÕOGD�����PLO\RQ�P3  su isale edilmektedir.  

 

5. T1 T2 Tünelleri   

 

dDPOÕGHUH�%DUDMÕQGDQ�$QNDUD¶\D�LoPH�VX\X�JHWLUHQ�LVDOH�KDWWÕQGD�.ÕQÕN�7�QHOL¶QGHQ�
|QFH�\DSÕODQ�W�QHOOHUGHQ��71 W�QHOLQLQ�Lo�oDSÕ�����PHWUH��X]XQOX÷X������PHWUHGLU��72 
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W�QHOLQLQ� Lo� oDSÕ� ���� PHWUH�� X]XQOX÷X� ����� PHWUHGLU�� +HU� LNL� W�QHO� Lo� oDSÕ� �����
PLOLPHWUH��NDOÕQOÕ÷Õ����PLOLPHWUH�RODQ�oHOLN�ERUX�LOH�ND\QDNODQPÕúWÕU� 

 

6.T3�.ÕQÕN�7�QHOL� 
 

8]XQOXN�LWLEDUL\OH�ùDQOÕXUID�6XODPD�W�QHOLQGHQ�VRQUD�7�UNL\H¶QLQ�LNLQFL�X]XQOXNWDNL�
W�QHOL� RODQ�.ÕQÕN�7�QHOL� LQúDDWÕQD� ����� \ÕOÕQGD� EDúODQPÕú� ROXS� ����� \ÕOÕQGD� LNPDO�
HGLOPLúWLU��.ÕQÕN�7�QHOL¶QLQ�X]XQOX÷X��������PHWUH�ROXS�� Lo� oDSÕ�����PHWUH�KDUIL\DW�
oDSÕ�����PHWUHGLU��.ÕQÕN�7�QHOL¶QLQ������\ÕOÕ�IL\DWODUÕ\OD�PDOL\HWL�������PLO\DU�OLUDGÕU�� 
 

���'ÕúNDSÕ�6�]JHo�)LOWUH�7HVLVL 
 

dXEXN�%DUDMÕ� VXODUÕQÕQ� WDVIL\HVL� LoLQ�NXUXOPXú�RODQ�V�]JHo� WHVLVDWÕQÕQ�KDYDODQGÕUPD�
kotu 862,30 PHWUHGLU�� )LOWUHGH� QRUPDO� KÕ]� �P�VDDW� YH� WRSODP� DODQ� ���� P2, filtre 

kapasitesi 55.000 m3�J�Q�FLYDUÕQGDGÕU�� 
 

��.D\Dú-%D\ÕQGÕU�)LOWUH�7HVLVL 
 

.D\Dú� 9DGLVLQGH� EXOXQDQ� WHVLVOHUGH� ILOWUHOHU� �� �QLWHGHQ� PH\GDQD� JHOPHNWHGLU��
hQLWHOHU���PHWUH�Lo�oDSÕQGD���PHWUH�\�NVHNOL÷LQGH�GDLUH�NHVLWOLGLU��+HU�ELU��QLWH�VDDWWH�
260 m3 , günde ise 6240 m3  su süzmekte ve böylece filtre tesisinin toplam kapasitesi 

25.000 m3�J�Q�ROPDNWDGÕU�� 
 

3.1.3. SX�$UÕWPD�6LVWHPOHULQGH�.XOODQÕODQ�7HPHO�øúOHPOHU 

 

+DYDODQGÕUPD 

 

+DYDODQGÕUPD�� VX� DUÕWÕPÕQGD� WDW� YH� NRNX� SUREOHPLQH� \RO� DoDQ� &22 ve H2S gibi 

o|]�QP�ú� JD]ODUÕQ� JLGHULOPHVLQGH� NXOODQÕODQ� ELU� LúOHPGLU�� 6RQ� \ÕOODUGD� |]HOOLNOH�
JHOLúPLú��ONHOHUGHNL�VX�ND\QDNODUÕQGD�VÕNoD�UDVWODQÕODQ�XoXFX�RUJDQLN�ELOHúLNOHULQ��VX�
RUWDPÕQGDQ� X]DNODúWÕUÕOPDVÕQGD� GD� KDYDODQGÕUPD� LúOHPLQGHQ� \DUDUODQÕOPDNWDGÕU��
%XQXQ� \DQÕQGD� GHPLU� YH� PDQJDQÕQ� RNVLGDV\RQ� \ROX\OD� JLGHULOPHVL�� NRNX� YH� WDW�
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SUREOHPLQH� \RO� DoDELOHFHN� KDYDVÕ]� RUWDPODUÕQ� ROXúPDVÕQÕQ� HQJHOOHQPHVL� DPDFÕ\OD�
suya O2 YHULOPHVL� LoLQGH�KDYDODQGÕUPD� LúOHPLQH�EDúYXUXOXU��8\JXODPDGD�NXOODQÕODQ�
oHúLWOL�KDYDODQGÕUPD�\|QWHPOHUL�YDUGÕU��8\JXQ�\|QWHP�VHoLPL�DU]XODQDQ�KDYDODQGÕUPD�
YHULPLQH�YH�DOWHUQDWLIOHU�DUDVÕQGDNL�HNRQRPLN�DQDOL]H�ED÷OÕGÕU��ùHODOH�KDYDODQGÕUPD��
GROJXOX�NXOHOHU�YH�GLI�]|UO�� VLVWHPOHU�\D\JÕQ� NXOODQÕODQ�KDYDODQGÕUPD�VLVWHPOHULGLU��
<�NVHN�KDYDODQGÕUPD�YHULPL� JHUHNWLUHQ� XoXFX� RUJDQLN� ELOHúLNOHULQ� JLGHULPL� GÕúÕQGD�
GLI�]|UO��KDYDODQGÕUPD�VLVWHPOHUL�VX�DUÕWÕPÕQGD�oRN�VÕN�WHUFLK�HGLOPH]����). 

 

 Koagülasyon  

 

.RDJ�ODV\RQ� VXGDNL� DVNÕGD� NDWÕ� SDUoDFÕNODUÕQ� JLGHULOPHVL� DPDFÕ\OD� NXOODQÕODQ� ELU�
WHPHO� LúOHPGLU�� .RDJ�ODV\RQGD� WHN� EDúÕQD� o|NW�U�OHPH\HQ� DVNÕGD� NDWÕ� SDUoDFÕNODU�
|QFH�GXUD÷DQ�KDOGHQ�oÕNDUÕOÕU� YH�GDKD� VRQUD� ELU� DUD\D�JHOPHOHUL� VD÷ODQDUDN�NROD\FD�
o|NHELOHQ�\XPDNODU�KDOLQH�G|Q�úW�U�O�U��.LO�YH� VLOW� � ND\QDNOÕ�EXODQÕNOÕN��WXUELGLW\���
PLNURELN�NLUOHWLFLOHU�JLEL�GR÷DO�RUJDQLN�PDGGHOHU��VHQWHWLN�RUJDQLN�PDGGHOHU��]HKLUOL�
metaller, demir ve mangan koagülasyon yoluyla giderilebilen parametrelerdir. 

.RDJ�ODV\RQ� VÕUDVÕ\OD�� NRJ�ODQW� ROXúXPX�� SDUoDFÕNODUÕQ� GXUD÷DQOÕ÷ÕQÕQ� ER]XOPDVÕ�����
�GHVWDELOL]DWLRQ�� YH� SDUoDFÕNODUÕQ� IORNODúWÕUÕOPDVÕ� �\XPDNODU� KDOLQH� JHWLULOPHVL��
DúDPDODUÕQGDQ� ROXúXU�� *HQHOGH� NRDJ�ODQW� ROXúXPX� YH� SDUoDFÕNODUÕQ� GXUD÷DQOÕ÷ÕQÕQ�
ER]XOPDVÕ� KÕ]OÕ� NDUÕúWÕUPD� �QLWHOHULQGH� JHUoHNOHúWLULOLU�� 'XUD÷DQOÕ÷Õ� ER]XODQ�
SDUoDFÕNODU� LVH� IORN�ODV\RQ� WDQNODUÕQGD� ELU� DUD\D� JHWLULOHUHN� GDKD� NROD\� o|NHELOHQ�
E�\�N� N�PHOHU� KDOLQH� JHWLULOLU�� $O�PLQ\XP� YH� GHPLU� WX]ODUÕ� HQ� \D\JÕQ� NXOODQÕODQ�
NRDJ�ODQWODUGÕU�� .RDJ�ODV\RQGD� HQ� X\JXQ� NRDJ�ODQW� YH� HQ� X\JXQ� NRDJ�ODQW� GR]X�
kavanoz deneyleriyle belirlenir (22). 

 

Çökeltme ve Yüzdürme  

 

d|NW�UPH� YH� \�]G�UPH�� VX� RUWDPÕQGDNL� NDWÕ� YH� VÕYÕ� ID]ÕQ� ELUELULQGHQ� D\UÕOPDVÕ�
LúOHPLGLU�� d|NW�UPH�� NDWÕ� SDUoDFÕNODUÕQ� \HUoHNLPL\OH� o|NW�U�OHUHN� VXGDQ�
X]DNODúWÕUÕOPDVÕ� HVDVÕQD� GD\DQÕU�� 6X� DUÕWÕPÕQGD� o|NW�UPH� IORN�ODV\RQ� LúOHPL� LOH�
ELUOLNWH� NXOODQÕOÕU� YH� IORN�ODV\RQ� VRQXFX� ROXúDQ� NDWÕ� SDUoDFÕN� N�PHOHUL� o|NW�UPH�
WDQNODUÕQGD� VXGDQ� D\UÕOÕU�� <�]G�UPH� LVH� VX\XQ� KDYDODQGÕUÕOPDVÕ� \ROX\OD� NDWÕ�
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PDGGHOHULQ� YH\D� IORNODUÕQ� VX� \�]H\LQGH� WRSODQPDVÕ� YH� VRQUDVÕQGD� GD� VÕ\UÕODUDN�
X]DNODúWÕUÕOPDVÕ�LúOHPLGLU��d|NW�UPH�WDQNODUÕ�GLNG|UWJHQ�YH\D�GDLUHVHO�RODELOLU�DQFDN�
VX� DUÕWÕPÕQGD� JHQHOOLNOH� GLNG|UWJHQ� o|NW�UPH� WDQNODUÕ� WHUFLK� HGLOLU�� $\UÕFD� \�NVHN�
o|NW�UPH�YHULPL�VD÷OD\DQ�H÷LPOL� WDEDND�YH� W�S�o|NW�U�F�OHU�GH�o|NW�UPH�LúOHPLQGH�
NXOODQÕODELOLU��g]HOOLNOH�RSWLPXP�ILOWUDV\RQ�LoLQ�o|NW�UPH�WDQNÕ�SHUIRUPDQVÕ�ROGXNoD�
|QHPOLGLU��.DWÕ�SDUoDFÕNODU�o|NW�UPH� WDQNODUÕQGD�YHULPOL�ELU�ELoLPGH�JLGHULOHPHGL÷L�
NRúXOODUGD� ILOWUH�RSHUDV\RQ�V�UHOHUL�NÕVDOÕU� YH� ILOWUHOHUGH�FLGGL� LúOHWLP�SURblemleriyle 

NDUúÕODúÕODELlir (21). 

 

Filtrasyon  

 

)LOWUDV\RQ� VX� DUÕWÕPÕQGD� DVNÕGD� NDWÕ� PDGGH� JLGHULPL� LoLQ� \D\JÕQ� NXOODQÕODQ� ELU�
LúOHPGLU��.LO��VLOW��NROORLW�YH�o|NHOWL�GR÷DO�RUJDQLN�SDUoDFÕNODU��NRDJ�OH�HGLOHQ�PHWDO�
WX]ODUÕ�o|NHOWLOHUL��NLUHoOH�\XPXúDWPD�VRQXFX�ROXúDQ�o|NHOWLOHU��mikroorganizmalar ve 

GHPLU� YH�PDQJDQ� o|NHOWLOHUL� ILOWUDV\RQ��QLWHOHULQGH� JLGHULOHQ� NDWÕ� SDUoDFÕNODUGÕU�� 6X�
DUÕWÕPÕQGD� JHQHOOLNOH� JUDQ�O� ILOWUH� PDO]HPHOHUL� WHUFLK� HGLOLU�� .XP�� VLOLV�� DQWUDVLW�
N|P�U��� LOPHQLW� YH� JUHQD� \D\JÕQ� RODUDN� NXOODQÕODQ� JUDQ�O� ILOWUH� Palzemeleridir. 

)LOWUHOHU��DWPRVIHUH�DoÕN�YH�DNÕPÕQ�\HUoHNLPL�LOH�VD÷ODQGÕ÷Õ�KDYX]ODU�YH\D�NDSDOÕ�YH�
VX\XQ�EDVÕQo�DOWÕQGD�DNWÕ÷Õ�WDQNODU�úHNOLQGH�WDVDUODQDELOLU��2SWLPXP�ILOWUH�SHUIRUPDQVÕ�
LoLQ� VX\XQ� ILOWUDV\RQ� |QFHVL� |Q� DUÕWPDGDQ� JHoLULOPHVL� JHUHNLU�� g]HOOikle yüzey su 

ND\QDNODUÕ� LoLQ� ILOWUDV\RQ� |QFHVL� o|NW�UPH� ]RUXQOXGXU�� $VNÕGD� NDWÕ� PDGGH�
NRQVDQWUDV\RQXQXQ� G�ú�N� ROGX÷X� NRúXOODUGD� VX� NRDJ�ODV\RQ� VRQUDVÕ� GR÷UXGDQ�
ILOWUDV\RQ� �QLWHVLQH� J|QGHULOHELOLU� YH� EX� LúOHPH� GR÷UXGDQ� ILOWUDV\RQ� DGÕ� YHULOLU��
Filtreler uygulanan yüzey yüküne göre (birim filtre yüzeyine birim zamanda 

X\JXODQDQ� GHEL� PLNWDUÕ�� KÕ]OÕ� YH� \DYDú� ILOWUHOHU� RODUDN� LNL\H� D\UÕOÕUODU�� +Õ]OÕ� NXP�
filtrelerindeki yüzey yükü 5-25 m3/m2�VDDW� DUDVÕQGD� GH÷LúLU�� )LOWUHOHU� RSHUDV\RQ�
süreçleri sonunda temiz su ilH� \ÕNDQDUDN� WHNUDU� VHUYLVH� KD]ÕU� KDOH� JHWLULOLUOHU�� *HUL�
\ÕNDPD�]DPDQÕQÕQ�DúÕOPDPDVÕ�oÕNÕú�VX\X�NDOLWHVLQLQ�ER]XOPDPDVÕ�DoÕVÕQGDQ�ROGXNoD�
|QHPOLGLU��dÕNÕú�VX\XQGD�EXODQÕNOÕ÷ÕQ�YH�KLGUROLN�\�N�ND\EÕQÕQ�L]OHQPHVL�JHUL�\ÕNDPD�
]DPDQÕQÕQ�EHOLUOHQPHVLQGH�NXOODQÕlan yöntemlerdir (23). 
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Kimyasal Çöktürme  

 

6X� DUÕWÕPÕQGD� NLP\DVDO� o|NW�UPH� JHQHOOLNOH� VHUWOLN� JLGHULOPHVLQGH� NXOODQÕODQ� ELU�
LúOHPGLU��'HPLU�YH�PDQJDQ��D÷ÕU�PHWDOOHU��o|]�QP�ú�RUJDQLN�PDGGHOHU�YH�oHúLWOL�YLU�V�
ve bakteriler de kimyasal çöktürme yoluyla giGHULOHELOLU��.LP\DVDO�o|NW�UPH� LúOHPL�
WHPHOGH� NLP\DVDO� GHQJH\H� GD\DQDQ� ELU� LúOHPGLU�� %X� LúOHP� JLGHULOPHN� LVWHQHQ�
NLUOHWLFLOHULQ�VXGD�ROXúWXUGX÷X�ELOHúLNOHULQ�o|]�Q�UO�÷�QH�ED÷OÕGÕU��*HQHOGH�KLGURNVLW�
YH�NDUERQDW�ELOHúLNOHULQLQ�VXGDNL�o|]�Q�UO�÷��ROGXNoD�G�ú�NW�U�YH�JLGHULOPHN�LVWHQHQ�
PHWDO�� KLGURNVLW� YH\D� NDUERQDW� ELOHúL÷L� KDOLQH� G|Q�úW�U�OHUHN� VX� RUWDPÕQGDQ�
X]DNODúWÕUÕODELOLU�� <XPXúDWPD� LúOHPLQGH� VHUWOL÷H� \RO� DoDQ� NDOVL\XP� YH� PDJQH]\XP�
JLEL�LNL�GH÷HUOLNOL�NDW\RQODU�GD�NLP\DVDO�o|NW�UPH�LúOHPLQGH�o|]�Q�UO�÷��G�ú�N�RODQ�
NDUERQDW� YH\D� KLGURNVLW� ELOHúLNOHULQH� G|Q�úW�U�OHUHN� VX� RUWDPÕQGDQ� X]DNODúWÕUÕOÕU��
Kireçle [Ca(OH)2@�o|NW�UPH�VHUWOLN�JLGHULPL��D÷ÕU�PHWDO��GHPLU�YH�PDQJDQ�DUÕWÕPÕQGD�
NXOODQÕODQ� HQ� \D\JÕQ� NLP\DVDO� o|NW�UPH� \|QWHPLGLU�� 6HUWOLN� JLGHULOPHVLQGH� NLreç 

\DQÕQGD� VRGD� �1D2CO3�� YH\D� NRVWLN� VRGD� �1D2+�� GD� NXOODQÕODELOLU�� +DQJL�
NLP\DVDOODUÕQ� YH� LúOHPOHULQ� VHoLOHFH÷L� VXGDNL� VHUWOL÷LQ� KDQJL� IRUPGD� ROGX÷XQD�
�NDUERQDW� VHUWOL÷L� YH\D� NDUERQDW� ROPD\DQ� VHUWOLN�� YH� VHUWOL÷LQ� KDQJL� RUDQGD�
JLGHULOHFH÷LQH�ED÷OÕGÕU��.LP\DVDO�o|NW�UPH�LOH�VHUWOLN�JLGHULPL�VRQXQGD�VX\XQ�S+¶�Õ�
oldukça yüksektir. (>11) ve korozyonu engellemek için nötralize edilmesi gerekir. 

Karbonasyon (suya CO2��YHULOPHVL�JHQHOOLNOH�EDúYXUXODQ�Q|WUDOL]DV\RQ�\|QWHPLGLU� 
 

ø\RQ�'H÷LúWLUPH� 
 

ø\RQ�GH÷LúWLUPH��VX\XQ�L\RQ�GH÷LúWLULFLOHUGHQ�JHoLULOPHVL�LOH�LVWHQPH\HQ�L\RQODUÕQ�ELU�
EDúND�L\RQOD�\HU�GH÷LúWLULOPHVL�LúOHPLGLU��6X�DUÕWÕPÕQGD�\D\JÕQ�RODUDN�VHUWOLN�JLGHULPL�
DPDFÕ\OD� NXOODQÕOÕU�� g]HOOLNOH� N�o�N� NDSDVLWHOL� DUÕWPD� WHVLVOHULQGH� L\RQ� GH÷LúWLUPH�
\XPXúDWPD�LoLQ�HNRQRPLN�ELU�DOWHUQDWLI�RODELOLU��ø\RQ�GH÷LúWLUPH�\XPXúDWPD�\DQÕQGD�
baryum, arsenik, krom, flor, nitrat, radyum ve uranyum gibi zehirli veya radyoaktif  

PHWDOOHULQ� JLGHULOPHVLQGH� GH� VÕNoD� NXOODQÕOÕU�� ø\RQ� GH÷LúWLUPH� NRORQODUÕ��
reçinelerindeki fonksiyonel JUXS� DGÕ� YHULOHQ� NLP\DVDO� L\RQ� JUXEXQD� J|UH� G|UGH�
D\UÕOÕUODU�� NDW\RQ� JLGHULOPHVLQGH� NXOODQÕODQ� J�oO�� YH� ]D\ÕI� ED]� NRORQODUÕ�� ø\RQ�
GH÷LúWLUPH�NRORQODUÕ��LoHUGLNOHUL�UHoLQH�WLSLQH�YH�IRQNVL\RQHO�JUXSODUD�ED÷OÕ�RODUDN�KHU�
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L\RQX�D\UÕ�GHUHFHGH�WHUFLK�HWPHGLNOHULQGHQ�GROD\Õ�JLGHULOPHN�LVWHQLOHQ�NLUOHWLFL�LoLQ�HQ�
X\JXQ�NRORQXQ�NXOODQÕOPDVÕ�RSWLPDO�L\RQ�GH÷LúWLUPH�LoLQ�oRN�|QHPOLGLU�� 

 

Dezenfeksiyon  

 

øoPH�VX\X�DUÕWÕPÕQGD�GH]HQIHNVL\RQXQ�DQD� LúOHYL�VX\XQ�KHU� W�UO��PLNURELN� LoHULNWHQ�
DUÕQGÕUÕOPDVÕ�YH�GD÷ÕWÕP�úHEHNHOerinde bakteriyolojik büyümenin önlenmesidir. Klor 

X]XQ� \ÕOODU� ER\XQFD� NXOODQÕODQ� WHPHO� GH]HQIHNWDQ� ROPDVÕQD� NDUúÕQ� J�Q�P�]GH� NORU�
GLRNVLW�� R]RQ�� NORUDPLQOHU� YH� SRWDV\XP� SHUPDQJDQDW� JLEL� oHúLWOL� GH]HQIHNWDQODU�
\D\JÕQOÕN�ND]DQPDNWDGÕU��Dünyada ve Türkiye’de�SHN�oRN�LoPH�VX\X�DUÕWPD�WHVLVLQGH�
GH]HQIHNWDQ� RODUDN� NXOODQÕODQ� NORUXQ�� EDUDM� VXODUÕQGDNL� GR÷DO� RUJDQLN� PDGGHOHUOH�
UHDNVL\RQD�JLUHUHN�GH]HQIHNVL\RQ�\DQ��U�QOHUL�ROXúXPXQD�\RO�DoWÕ÷Õ�����¶OHUGHQ�EHUL�
ELOLQPHNWHGLU� ������ %XQD� UD÷PHQ� NORU�� XFX]� ELU� GH]HQIHNWDQ� ROPDVÕ� YH� GD÷ÕWÕP�
úHEHNHVLQGH� EDNL\H� EÕUDNPDVÕ� QHGHQL\OH� J�Q�P�]GH� KDOD� \D\JÕQ� RODUDN�
NXOODQÕOPDNWDGÕU��.ORUDPLQOHU� LVH� GDKD� ]D\ÕI� GH]HQIHNWDQODUGÕU��$QFDN� HWNLOHUL� X]XQ�
V�UH�GHYDP�HGHU�YH�NORUD�J|UH�]DUDUOÕ��U�Q�ROXúXPX�GDKD�D]GÕU�� 

 

Ozon oldukça etkiOL� ELU� GH]HQIHNWDQGÕU�� DQFDN� HWNLVL� X]XQ� V�UH� GH÷LOGLU� YH� GL÷HU�
GH]HQIHNWDQODUOD�NDUúÕODúWÕUÕOGÕ÷ÕQGD�LVH�GDKD�SDKDOÕGÕU��g]HOOLNOH�\�]H\�VX�ND\QDNODUÕ�
LoLQ�DUÕWPD�VRQUDVÕ�GH]HQIHNVL\RQXQ�\DQÕQGD�ND\QDNWDQ�DOÕQDQ�VX\D�DUÕWPD��WHVLVLQGH�
biyolojik büyümenin |QOHQPHVL�� NRNX� YH� WDGÕQ� JLGHULOPHVL� DPDFÕ\OD� |Q�
GH]HQIHNVL\RQ�X\JXODQDELOLU��'H]HQIHNVL\RQXQ��YHULPOLOL÷L�NXOODQÕODQ�GH]HQIHNWDQ�WLSL�
YH�GR]XQD��DUÕWÕODQ�VX\XQ�PLNUREL\RORMLN�NDOLWHVLQH��VXGD�GH]HQIHNWDQ�LOH�JLULúLPH�\RO�
DoDELOHFHN�PDGGHOHULQ�YDUOÕ÷ÕQD�YH�GH]HQIHNVL\RQXQ�V�UHVLQH�ED÷OÕGÕU� 
 

3.1.4��6X�$UÕWÕP�7HVLVL�hQLWHOHUL� 
 

*HQHOGH� VX� DUÕWÕP� WHVLVL�� |Q� V�]PH�� PLNUR� HOHNOHU�� KDYDODQGÕUPD�� SÕKWÕODúWÕUPD��
\XPDNODúWÕUPD��GXUXOWPD��V�]PH�YH�GH]HQIHNVL\RQ��QLWHOHULQGHQ�ROXúXU����). 

 

gQ�V�]PH�LúOHPLQGH��DUÕWÕOPDPÕú�VX��KDP�VX��|QFH�LQFH�V�]JHoOHUGHQ�JHoLULOHUHN�NDWÕ�
PDGGH�YH�E�\�N�RUJDQL]PDODU�D\UÕOÕU��VRQUD�FP3‘te 25.000 delik bulunan suyu kendi 
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HNVHQL� HWUDIÕQGD� G|QHUHN� V�]HQ�� SDVODQPD]� oHOLN� PLNUR� HOHNOHUGHQ� JHoLULOHUHN��
ILWRSODQNWRQ�YH�ED]Õ�PLNURRUJDQL]PDODUÕQ�D\UÕOPDVÕ�VD÷ODQÕU� 

 

7HUPDO�WDEDNDODúPÕú�J|O�YH�EDUDM�J|OOHULQLQ�GLS�VXODUÕ��RNVLMHQVL]�YH\D�RNVLMHQFH�IDNLU�
RODELOLU�� 6X\XQ� DQDHURELN� ROXúX�� |]HOOLNOH� V�]PH� YH� SÕKWÕODúWÕUPD� LúOHPLQL� ROXPVX]�
\|QGH� HWNLOHGL÷LQGHQ� KDYDODQGÕUPD� LúOHPL� X\JXODQÕU�� +DYDODQGÕUmada en basit ve 

XFX]�PHWRW�� VX\XQ� \XNDUÕ� EDVÕODUDN� DúD÷Õ\D� GR÷UX� � DNÕWÕOPDVÕGÕU�� +DYDODQGÕUPD� LOH�
VX\XQ� RSWLPXP� úHNLOGH� DUÕWÕOPDVÕQÕQ� \DQÕVÕUD� NDOLWHVL�� |]HOOLNOH� WDW� YH� NRNXVX�
G�]HQOHQLU��GHPLU�YH�PDQJDQ� L\RQODUÕ�D\UÕOÕU��.LO��PHWDORNVLWOHU��PLNURRUJDQL]malar,  

E�\�N�SURWHLQ�PROHN�OOHUL�JLEL�PDGGHOHU�JHQHOOLNOH�GR÷DO�RODUDN�o|NPH]OHU�YH�QHJDWLI�
\�NO��ROGXNODUÕQGDQ�ELUELUOHULQL� LWHUOHU��3ÕKWÕODúWÕUPD� ��NRDJ�ODV\RQ�� LúOHPLQGH� �VX\D�
alüminyum sülfat (alum), alüminyum  hidroksit, kireç, demir III klorit, demir III 

sülfat, polialüminyum sülfat  gibi tuzlar eklenerek partiküller , yumak (flok) olarak 

DGODQGÕUÕODQ� GDKD� E�\�N� SDUWLN�OOHU� KDOLQGH� ELUOHúWLULOLU�� 3ÕKWÕODúWÕUÕFÕODU� VX\D� KÕ]OÕ�
NDUÕúWÕUÕFÕODUOD� NDUÕúWÕUÕOÕU�� 3ÕKWÕODúWÕUÕFÕ� GR]X�� VX\XQ� UHQJL� YH� EXODQÕNOÕ÷ÕQD� J|UH� MDU�
WHVWOHUL�\DSÕODUDN�D\DUODQPDOÕGÕU��3ÕKWÕODúWÕUPDGD�NXOODQÕODQ�NLP\DVDO�PDGGHOHULQ� WLSL�
YH� GR]DMÕ� YH� KÕ]OÕ� NDUÕúWÕUÕFÕODUD� YHULOPH� PHWRGX�� SÕKWÕODúWÕUPD� YH� \XPDNODúWÕUPD�
Lúlemini direkt olarak etkiler (13). 

 

3ÕKWÕODúWÕUPD� YH� \XPDNODúWÕUPD� �IORkülasyon) ile özellikle hayvansal ve ve bitkisel 

NDOÕQWÕODUÕQ�� NLO�� NROORLGDO� PDGGH� YH� KXPLN� PDGGHOHULQ� D\UÕODELOHFH÷LQL� DQFDN�
SODQNWRQXQ�GDKD�\DYDú�o|NW�÷�Q��YH�V�]PH�YH�HOHPH\OH�GDKD�HWNLQ�DUÕWÕODELOHFH÷LQL�
ELOGLUPLúWLU (13).  

 

'XUXOWPD� LúOHPLQGH�� \XPDNODúWÕUPD� LúOHPL� VRQXFXQGD� ROXúDQ� \XPDNODU�� GXUXOWPD�
KDYX]ODUÕQGD� o|NW�U�OHUHN� VXGDQ� D\UÕOÕU�� +DYX]ODUÕQ� GLELQGH� ELULNHQ� oDPXU� WDEDNDVÕ�
X]DNODúWÕUÕOÕU�� 'XUXOWPD� LúOHPLQLQ� HWNLQ� oDOÕúPDPDVÕ� V�]JHoOHUH� JHOHQ� \�N�� DUWWÕUÕU��
6X�� GXUXOWPD� LúOHPLQGHQ� VRQUD� oRN� LQFH� NDWÕ�PDGGH�YH� o|]�QP�ú�PDGGH� LoHUHELOLU��
3DUWLN�OOHULQ� ELU� NÕVPÕ� VXGD� GR÷DO� RODUDN� EXOXQXU�� ELU� NÕVPÕ� GD� SÕKWÕODúWÕUPD� LúOHPL�
VRQXFX�ROXúXU�� 
 



 38 

6�]PH��ILOWUDV\RQ��LúOHPLQGH��KÕ]OÕ�YH\D�\DYDú�DNÕPOÕ�NXP�V�]JHoOHUL�NXOODQÕOÕU��+Õ]OÕ�
DNÕP� NXP� V�]JHoOHULQGH� NXP� ��PP� oDSÕQGDGÕU�� VX� �-10 m3/m2/saat’lik yüksek bir 

KÕ]GD�\XNDUÕGDQ�DúD÷Õ\D�GR÷UX� JHoLULOLU� YH�\DYDú�DNÕPOÕ�NXP�V�]JHoOHULQGHQ����NDW�
GDKD�KÕ]OÕGÕU��+Õ]OÕ�DNÕPOÕ�NXP�V�]JHoOHUL��\DNODúÕN����-1 m derinliktedir. Süzgeçlerde 

kum, antrasit+kum veya aktif karERQ�JLEL�PDWHU\DOOHU�NXOODQÕODELOLU��+Õ]OÕ�DNÕPOÕ�NXP�
V�]JHoOHULQGH�� EDNWHULOHU�� WDW� YH� NRNX� \DYDú� DNÕPOÕ� NXP� V�]JHoOHULQH� J|UH� GDKD� D]�
HWNLQOLNOH�X]DNODúWÕUÕOÕU��.XPODU�DUDVÕQGDNL�ERúOXNODU�WÕNDQGÕNoD�V�]PH�RUDQÕ�G�úHU�YH�
V�]JHo� JHUL� \ÕNDQÕU�� <ÕNDPD� DUDOÕ÷Õ� �� V�]JHo� GL]D\QÕ�� VX� JHoLUPH� KÕ]Õ� � YH� VX\XQ�
LoHUGL÷L�NDWÕ�PDGGH�PLNWDUÕQD�ED÷OÕ�RODUDN���VDDWOH���J�Q�DUDVÕQGD�GH÷LúLU�� 

 

<DYDú� DNÕPOÕ� NXP� V�]JHoOHULQGH� LVH� VX� JHoLú� KÕ]Õ� ���-0,3 m3/m2/saat gibi oldukça 

G�ú�NW�U�� 6�]JHo� \�]H\LQGH� ROXúDQ� DOJ� YH� EDNWHULOHU�� NRNX� YH� WDGÕ� WDPDPHQ�
X]DNODúWÕUÕU��DQFDN�JHQLú�\�]H\OHUH�LKWL\Do�GX\PDODUÕ��JHUL�\ÕNDQDPDPDODUÕ�DoÕVÕQGDQ�
GH]DYDQWDMOÕGÕUODU�� 

 

*HOHQHNVHO� VX� DUÕWÕPÕQGD� V�]PH�� RUWDPGDQ� LVWHQPH\HQ� RUJDQLN� YH� LQRUJDQLN�
EXODúÕFÕODUÕ�� WDG� YH� NRNX� ROXúWXUDQ� ELOHúHQOHUL�� UHQN� ELOHúHQOHULQL� YH� KDVWDOÕN�
HWNHQOHULQL�WDúÕ\DQ�DVNÕGD�NDWÕ�PDGGHOHULQ�D\UÕOPDVÕ�DoÕVÕQGDQ�|QHPOLGLU� 
 

$UÕWÕP� LúOHPLQGH� V�]PH�� VXGDNL� DVNÕGD� NDWÕ� PDGGHOHULQ� D\UÕOPDVÕ� LoLQ� VRQ� IL]LNVHO�
EDUL\HUGLU�� 6�]PH� SHUIRUPDQVÕQÕQ� DUWWÕUÕOPDVÕ� LoLQ�� X\JXQ� V�]PH� PDWHU\Dli seçimi, 

V�]PH�KÕ]ÕQÕQ�D\DUODQPDVÕ��YH�SROLPHU�NXOODQÕPÕ�|QHULOPHNWHGLU�� 
 

$UÕWÕOPÕú� VX\XQ� S+¶VÕ� G�]HQOHQGLNWHQ� VRQUD�� YLU�V� YH� EDNWHULOHU� GH]HQIHNWH� HGLOLU��
'H]HQIHNVL\RQGD��HQ�oRN�NXOODQÕODQ�PHWRW�NORUODPDGÕU��.ORU�YH�ELOHúHQOHUL��JD]��VÕYÕ�
YH\D�NDWÕ�IRUPGD�RODELOLU��VX\D�HNOHQPHVL�NROD\�YH�XFX]GXU��GD÷ÕWÕP�VLVWHPLQGH�HWNLVL�
NDOÕFÕGÕU�YH�SDWRMHQOHUL�WDKULS�HGHUOHU�� 
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3.1.5��$QNDUD�øoPH�6X\X�$UÕWPD�7HVLVOHUL 

 

%D\ÕQGÕU�øoPH�6X\X�$UÕWPD�7HVLVL 
 

%D\ÕQGÕU� øoPH�6X\X�$UÕWPD�7HVLVL�� �0DPDN�%|OJHVL�YH�FLYDUÕQÕQ� LoPH�YH�NXOODQPD�
VX\X� LKWL\DFÕQÕ� NDUúÕODPDNWDGÕU�� $QNDUD¶\D� ��� NP�PHVDIHGH�%D\ÕQGÕU� %DUDMÕ� VDKDVÕ�
LoLQGH�EXOXQPDNWDGÕU��7HVLVWH�%D\ÕQGÕU�%DUDMÕQGDQ�SRPSD�YDVÕWDVÕ\OD�DOÕQDQ�YH�WHVLVH��
SRPSDODQDQ�VX�DUÕWÕOPDNWDGÕU��7HVLVLQ�DUÕWPD�NDSDVLWHVL��������P3/güQµG�U��7HUIL�KDWWÕ�
X]XQOX÷X�\DNODúÕN�����P�ROXS�'1�����P�oDSÕQGD�ERUX�LOH�DUÕWPD�WHVLVLQH�ED÷ODQWÕVÕ�
\DSÕOPÕúWÕU�������). 

 

7HVLVH�JHOHQ�KDP�VX�|Q�NORUODPD�\DSÕOGÕNWDQ�VRQUD�KÕ]OÕ�NDUÕúWÕUÕFÕ\D�YHULOPHNWHGLU��
+Õ]OÕ� NDUÕúWÕUÕFÕ\D� VX�� GHEL� |Oo�P�QGHQ� VRQUD� EDUDMGDQ� YH� ILOWUH� JHUL� \ÕNDPD� VX\X�
ND]DQPD� WDQNÕQGDQ�JHOPHNWHGLU��+Õ]OÕ� NDUÕúWÕUÕFÕGD�'HPLU� ,,,�.ORU�U��3ROLHOHNWUROLW��
3RWDV\XP�3HUPDQJDQDW� � YH�$NWLI�.DUERQ� GR]ODQPDNWDGÕU��'HPLU� ,,,�.ORU�U� VX\XQ�
LoLQGHNL� DVNÕGDNL� NDWÕ� PDGGHOHULQ� WXWXOXS� IORN� ROXúWXUPDVÕ� Lçin, polielektrolit ise 

ROXúDQ� IORNODUÕQ� E�\�W�OPHVL� YH� \XPDNODPD� LúOHPLQL� KÕ]ODQGÕUPDN� LoLQ� GR]ODQÕU��
3RWDV\XP�SHUPDQJDQDW� LODYHVL�\ROX\OD�PDQJDQH]LQ�JLGHULPL�VD÷ODQÕU��$\UÕFD�VX\XQ�
NRNX�YH�WDW�SUREOHPLQL�JLGHUHELOPHN�DPDFÕ\OD�DNWLI�NDUERQ�GR]ODPDVÕ�\DSÕOPDNWDGÕU��
+Õ]OÕ�NDUÕúWÕUPD��QLWHVLQLQ�DPDFÕ��NLP\DVDO�PDGGHOHUOH�VX\XQ�NDUÕúÕPÕ�VD\HVLQGH�KDP�
VX\XQ�SÕKWÕODúWÕUPD�|]HOOL÷L�LOH�SUHRNVLGDV\RQ�J|VWHUPHVLQL�VD÷ODPDNWÕU��%X�QHGHQOH�
\DSÕQÕQ� LoLQGH� ELU� HOHNWULNOL� NDUÕúWÕUÕFÕ� EXOXQPDNWDGÕU�� � +Õ]OÕ� NDUÕúWÕUÕFÕGDQ� oÕNDQ�
NLP\DVDO� PDGGHOHU� LODYH� HGLOPLú� VX� HúLW� GD÷ÕODUDN� �� DGHW� \XPDNODPD� WDQNÕQD�
JHOPHNWHGLU�� %XUDGDNL� DUÕWPDQÕQ� DPDFÕ� RSWLPXP� IORN� ROXúWXUPDNWÕU�� <XPDNODPD�
WDQNÕQGDQ� VRQUD� VX�� �� DGHW� o|NHOWPH� WDQNÕQD� JHOPHNWHGLU�� %X� \DSÕQÕQ� DPDFÕ�
\XPDNODQPÕú� PDGGHOHULQ� EXUDGD� o|NHOWLOPHVLQL� VD÷ODPDNWÕU�� d|NHOPLú� VX� EHWRQ�
NDQDOODUGDQ�JHoHUHN���DGHW�KÕ]OÕ�NXP�ILOWUHVLQH�GD÷ÕOPDNWDGÕU��'DKD�VRQUD�ILOWUHOHQPLú�
VX� ILOWUH� oÕNÕúÕQGDNL� KDYX]ODUGD� WRSODQDUDN� WHPDV� WDQNÕQD� JHoPHNWHGLU� Amonyak 

konsantrasyonunu klor ile azaltmak içiQ�NÕUÕOPD�QRNWDVÕ�|QJ|U�OP�ú�ROXS�EHOLUOL�ELU�
V�UH� LoHULVLQGH� VX\D� Q�IX]� HGHELOPHVL� LoLQ� WHPDV� WDQNÕQD� GR]ODPD� \DSÕOPDNWDGÕU��
7HPDV� WDQNÕ� oÕNÕúÕQGDQ�VRQUD�\DSÕODQ�VRQ�NORUODPD��EDNL\H�NORU�NRQVDQWUDV\RQX�YH�
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ILOWUHOHQPLú�VX\XQ�GHELVLQH�J|UH�VRQ�NORUODPD�NORrinatöründen  verilmektedir. Bakiye 

NORU�|Oo�P��VRQ�NORUODPDGDQ�VRQUD�\DSÕOPDNWDGÕU� 
 

 $UÕWÕODQ� VX� HQ� VRQ� DúDPDGD� DUÕWÕOPÕú� VX� GHSRVXQGD� WRSODQDUDN� úHEHNH\H�
YHULOPHNWHGLU�� %X� WHVLVWH� DUÕWÕODQ� VX� 7-45 Su Deposu ve P-��� 3RPSD� øVWDV\RQX�
YDVÕWDVÕ\OD Mamak Bölgesi su deposuna  verilir.  

 

3XUVDNODU�øoPH�6X\X�$UÕWPD�7HVLVL 
 

3XUVDNODU� øoPH�6X\X�$UÕWPD�7HVLVLQGH��dXEXN–,,�%DUDMÕQGDQ� FD]LEH� LOH� JHOHQ� VXODU�
DUÕWÕOPDNWDGÕU��7HVLVLQ�DUÕWPD�NDSDVLWHVL��������P3/gün‘dür (14,18). 

 

7HVLVH� JHOHQ� KDPVX� |QNORUODPD� \DSÕOGÕNWDQ� VRQUD� KÕ]OÕ� NDUÕúWÕUÕFÕ\D� YHULOPHNWHGLU��
+Õ]OÕ� NDUÕúWÕUÕFÕ\D� VX�� GHEL� |Oo�P�QGHQ� VRQUD� EDUDMGDQ� YH� GHEL� |Oo�P�QGHQ� VRQUD�
ILOWUH�JHUL�\ÕNDPD�VX\X�ND]DQPD�WDQNÕQGDQ�JHOPHNWHGLU� �+Õ]OÕ�NDUÕúWÕUÕFÕGD  Demir  III 

Klorür,  polielektrolit  ve  Potasyum  PermangaQDW�GR]ODQPDNWDGÕU��'HPLU�,,,�.ORU�U�
VX\XQ� LoLQGHNL� DVNÕGDNÕ�NDWÕ�PDGGHOHULQ� WXWXOXS� IORN�ROXúWXUPDVÕ� LoLQ�� SROLHOHNWUROLW�
LVH�ROXúDQ� IORNODUÕQ�E�\�W�OPHVL�YH�\XPDNODPD�LúOHPLQL�KÕ]ODQGÕUPDN� LoLQ�GR]ODQÕU��
$\UÕFD�3RWDV\XP�3HUPDQJDQDW�LODYHVL�\ROX\OD�GD�PDQJDQH]LQ�JLGHULPL�VD÷ODQÕU��+Õ]OÕ�
NDUÕúWÕUPD��QLWHVLQLQ�DPDFÕ�NLP\DVDO�PDGGHOHUOH�VX\XQ�NDUÕúÕPÕ�VD\HVLQGH�KDPVX\XQ�
SÕKWÕODúPD�|]HOOL÷L�LOH  �SUHRNVLGDV\RQ�J|VWHUPHVLQL�VD÷ODPDNWÕU��%X�QHGHQOH�\DSÕQÕQ�
LoLQGH�ELU�HOHNWULNOL�NDUÕúWÕUÕFÕ�EXOXQPDNWDGÕU��+Õ]OÕ�NDUÕúWÕUÕFÕGDQ�oÕNDQ�WRSDNODúPÕú�VX�
HúLW� GD÷ÕODUDN� �� DGHW� \XPDNODPD� WDQNÕQD� JHOPHNWHGLU�� %XUDGDNL� DUÕWPDQÕQ� DPDFÕ�
RSWLPXP�IORN�ROXúWXUPDNWÕU��<XPDNODPD�WDQNÕQGDQ�VRQUD�VX���DGHW�o|NHOWPH�WDQNÕQD�
JHOPHNWHGLU�� %X� \DSÕQÕQ� DPDFÕ� \XPDNODQPÕú� PDGGHOHULQ� EXUDGD� o|keltilmesini 

VD÷ODPDNWÕU�  d|NHOPLú� VX� EHWRQ� NDQDOODUGDQ� JHoHUHN� �� DGHW� KÕ]OÕ� NXP� ILOWUHVLQH�
GD÷ÕOPDNWDGÕU� )LOWUHOHQPLú�VX�ILOWUH�oÕNÕúÕQGDNL�KDYX]ODUGD� WRSODQDUDN� WHPDV� WDQNÕQD�
JHoPHNWHGLU�� $PRQ\DN� NRQVDQWUDV\RQXQX� NORU� LOH� D]DOWPDN� LoLQ� NÕUÕOPD� QRNWDVÕ�
|QJ|U�OP�ú�ROXS�EHOLUOL�ELU�V�UH�LoHULVLQGH�VX\D�Q�IX]�HGHELOPHVL�LoLQ�WHPDV�WDQNÕQD�
GR]ODPD� \DSÕOPDNWDGÕU�� 7HPDV� WDQNÕ� oÕNÕúÕQGDQ� \DSÕODQ� VRQ� NORUODPD�� EDNL\H� NORU�
NRQVDQWUDV\RQX� YH� ILOWUHOHQPLú� VX\XQ� GHELVLQH� J|UH� VRQ� NORUODPD� NORULQDW|U�QGHQ�
verilmektedLU��%DNL\H�NORU�|Oo�P��VRQ�NORUODPDGDQ�VRQUD�\DSÕOPDNWDGÕU��$UÕWÕODQ�VX�
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HQ�VRQ�DúDPDGD�DUÕWÕOPÕú�VX�GHSRVXQGD�WRSODQDUDN�úHEHNH\H�YHULOPHNWHGLU��%X�WHVLVWH�
DUÕWÕODQ� VX� 31-�� 3RPSD� øVWDV\RQX� YDVÕWDVÕ\OD� .HoL|UHQ� %|OJHVLQLQ� ELU� E|O�P�� LOH�
Pursaklar Beldesini besler ve T3 su deposuna su verir. 

 

øYHGLN��6X�$UÕWPD�7HVLVOHUL� 
 

øYHGLN� 6X�$UÕWPD� 7HVLVOHUL��$QNDUD¶QÕQ� LoPH�� NXOODQPD� YH� HQG�VWUL� VX\X� LKWL\DFÕQÕ�
NDUúÕODPDNWDGÕU�� $QNDUD¶QÕQ� VX� SUREOHPLQL� ����� \ÕOÕQD� NDGDU� X]DQDQ� ELU� SHUVSHNWLI�
LoLQGH�o|]PHN��]HUH� LQúD�HGLOPLúWLU�������\ÕOÕQGD�'6ø�*HQHO�0�G�UO�÷�¶QFH� WHVLVLQ�
PDVWHU� SODQ� YH� IL]LELOLWH� oDOÕúPDODUÕ� \DSÕOPÕú� YH� EXQD� J|UH� X\JXODPD\D� JHoLOPLúWLU��
%X�SODQGD�WHVLVLQ�VX�LKWL\DFÕQÕ�NDUúÕODPDN�LoLQ�.XUWER÷D]Õ�YH�dDPOÕGHUH�%DUDMODUÕQGDQ�
�� ����� PP� oDSÕQGD� |Q� JHULOLPOL� EHWRQ� ERUXODUGDQ� ROXúDQ� LVDOH� KDWODUÕ� LOH� DUÕWPD�
WHVLVOHULQH� ED÷ODQWÕVÕ� \DSÕOPÕúWÕU�� 7HVLVLQ� NXUXOXú� DPDFÕ� WDPDPHQ� \�]H\VHO�
ND\QDNODUGDQ� NDUúÕODQDQ� VX\X� PRGHUQ� WHNQRORMLQLQ� YHUGL÷L� LPNDQODUOD� DUÕWPDN� YH�
PHPED�VX\X�NDOLWHVLQGH�KDONÕQ�NXOODQÕPÕQD�VXQPDNWÕU�  

 

7HVLVOHU�� $QNDUD� øYHGLN� .|\�� \DNÕQODUÕQGD� NXUXOPXúWXU� �5HVLP-1). Günlük 

maksimum 2.256.000 m3�VX\X�WDVIL\H�HGHELOHFHN�NDSDVLWHGH�SURMHOHQGLULOPLúWLU��%D]Õ�
ELULPOHU� EX� NDSDVLWHQLQ� ���� ID]ODVÕQÕ� WDúÕ\DELOHFHN� úHNLOGH� GL]D\Q� HGLOPLúWLU��
Türkiye’nin en büyüN� LoPH� VX\X� DUÕWPD� WHVLVL� RODQ� ³øYHGLN� 6X�$UÕWPD� 7HVLVOHUL´� ��
�QLWH� RODUDN� SURMHOHQGLULOPLú� ROXS� KHU� ELU� �QLWHQLQ� NDSDVLWHVL� �������� P3/gün’dür. 

$UÕWPD�7HVLVLQLQ��,��NÕVPÕ������\ÕOÕQGD��,,�NÕVPÕ�LVH������\ÕOÕQGD�ELWLULOHUHN�LúOHWPH\H�
DOÕQPÕú� YH� '6ø� WDUDIÕQGDQ� $QNDUD� 6X� YH� .DQDOL]DV\RQ� øGDUHVL¶QH� �$6.ø��
GHYUHGLOPLúWLU���4). 

 

$YUXSD¶GDNL�HQ�E�\�N����DUÕWPD�WHVLVL�DUDVÕQGD�\HU�DODQ�WHVLVWH�DUÕWÕODQ�VX\XQ�NDOLWHVL�
ile WHO kalite parametrelerinin NDUúÕODúWÕUPDVÕ� dL]HOge 4.6.1.’de� J|VWHULOPLúWLU��
Çizelgeden de göU�OG�÷�� JLEL� $QNDUD� øYHGLN� 6X� $UÕWPD� 7HVLVOHULQGH� IL]LNVHO� YH�
NLP\DVDO� \ROODUOD� DUÕWÕODQ� KDP�VX\XQ� NDOLWHVL�'�Q\D� 6D÷OÕN�7HúNLODWÕ¶QFD� |QJ|U�OHQ�
LGHDO�LoPH�VX\X�VWDQGDUWODUÕQD�HúGH÷HU�ROXS��E�W�Q�NLP\DVDO�SDUDPHWUHOHU�\LQH�'�Q\D�
6D÷OÕN� 7HúNLODWÕ¶QFD� LoPH� VXODUÕ� LoLQ� P�VDDGH� HGLOHQ� PDNVLPXP� GH÷HULQ� oRN�
DOWÕQGDGÕU� 
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øYHGLN�6X�$UÕWPD�7HVLVLQLQ�JLULú�\DSÕVÕQGDQ�LVDOH�HGLOHQ�VX��WDEDQÕ�G�]�GXUXOWXFXODUGD�
NLP\HYL� PDGGHOHUOH� ROXúWXUXODQ� WDEDNDGD� WRSODQDQ� DVNÕGDNL� PDGGHOHULQ� GÕúDUÕ�
DWÕOPDVÕ\OD�GXUXOPDNWD�YH�NRNXVX�DOÕQPDNWDGÕU�� 

 

'XUXOWXOPXú� VX� LoLQGH� NDODELOHQ� N�o�N� SDUWLN�OOHUL� D\ÕUPDN� LoLQ� VX� ILOWUHOHUGHQ�
JHoLULOPHNWHGLU��)LOWUH�WDEDQÕQGDQ�EHOOL�V�UH�DUDOÕ÷ÕQGD�DOWWDQ�\DSÕODQ�EDVÕQoOÕ�\ÕNDPD�
LOH�ILOWUH\L�WÕND\DQ�EX�PDGGHOHU�GÕúDUÕ�DWÕOPDNWDGÕU�� 

 

)LOWUHOHQPLú�VX�NORUOD�VRQ�VWHULOL]DV\RQX�\DSÕOGÕNWDQ�VRQUD�úHKUH� LVDOH�HGLOPHN��]HUH�
iki gözlü toplam 60.000 m3 depolama hacimli temiz�VX�WDQNODUÕQGD�GHSRODQPDNWDGÕU�
(14). 

 

øYHGLN� VX� DUÕWPD� WHVLVLQGH� ��������-����������� WDULKOHUL� DUDVÕQGD� \DSÕODQ� oDOÕúPDODU�
sonucu üretilen VX�PLNWDUODUÕ�úX�úHNLOGHGLU����). 

 

.XUWER÷D]Õ��%DUDMÕ          dDPOÕGHUH�%DUDMÕ�                  Toplam  

166.343.951 m3                      277.332.616 m3            110.988.665 m3                                  

 

3.1.6��øYHGLN�6X�$UÕWPD�7HVLVOHULQLQ�*HQHO�$NÕú�ùHPDVÕ 
 

1- .XUWER÷D]Õ�%DUDMÕQGDQ�JHOHQ�VX\XQ�KDYDODQGÕUÕOPDVÕ� 
 

2-dDPOÕGHUH� %DUDMÕQGDQ� JHOHQ� VX\XQ�� KDYDODQGÕUÕOPÕú� VX� LOH� D\QÕ� RGDGD� WRSODQÕS��
harman edilmesi, 

 

3-6X� NDUÕúÕPÕQÕQ� RNVLWOHQPH\H� \DUGÕPFÕ� ROPDVÕ� YH� GH]HQIHNVL\RQ� DPDFÕ\OD�
klorlanmasÕ� 
 

4-�6�OI�ULN�DVLW�LOH�S+�D\DUODQPDVÕ� 
 



 43 

5-� 3ÕKWÕODúWÕUÕFÕ�$O�PLQ\XP�6�OIDW� �$O2(SO4)3�� SÕKWÕODúWÕUÕFÕ� \DUGÕPFÕVÕ� SROLHOHNWUROLW�
GR]ODPDVÕ�� 
6-� .LP\DVDO� LúOHPH� WDEL� WXWXOPXú� RODQ� VX\XQ� \DWD\� WDEDQOÕ� GXUXOWXFX� WDQNODUÕQGD�
GXUXOPDVÕ� 
 

7-Gerekiyorsa durultma�LúOHPLQGHQ�VRQUD�NORUODPD��3RWDV\XP Permanganat (KMnO4) 

YH�$NWLI�.DUERQ�GR]ODPDVÕ�\DSÕOPDVÕ� 
 

8-�+Õ]OÕ��'�7LSL��ILOWUHOHUGH�ILOWUHOHPH�LúOHPLQH�WDEL�WXWXOPDVÕ� 
 

9-)LOWUHOHQPLú�VX\XQ�GH]HQIHNVL\RQ�LoLQ�NORUODQPDVÕ�YH�WDQNÕQD�JLUPHGHQ�NLUHo�LOH�S+�
ayarlanmaVÕ� 
 

10- Suyun 20 dakikadan az olmayan bir süre ioLQGH�NRQWDN�WDQNÕQGD�WXWXOPDVÕ� 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ùHNLO����������øYHGLN�6X�$UÕWPD�7HVLVOHULQLQ��*HQHO�$NÕú�ùHPDVÕ�� 
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3.1.7��øYHGLN�6X�$UÕWÕP�7HVLVOHUL�hQLWHOHUL� 
 

$UÕWPD�WHVLVL�DQD�KDWODUÕ\OD�DúD÷ÕGDNL�NÕVÕPODUGDQ�ROXúPDNWDGÕU�: 
 

• *LULú�YH�KDUPDQODPD�\DSÕVÕ 
• Durultucu ünitesi 

• Filtre ünitesi  

• Kimya ünitesi 

• Klorlama ünitesi  

• *HUL�\ÕNDPD�VX\X�WXWPD��QLWHVL 
• dDPXU�NR\XODúWÕUPD��QLWHVL 
• 7HPL]�VX�WDQNÕ 
• 'HQJHOHPH�RGDVÕ 
• Çamur lagünü 

 

$UÕWPD�7HVLVLQLQ������\ÕOÕQGD�GHYUH\e giren  I.Kademe ünite ve bu ünitelerin dizayn 

NDSDVLWHOHUL�DúD÷ÕGD�J|VWHULOPLúWLU��� 
 

Ünite                                                                      Dizayn Kapasitesi    

*LULú�YH�KDUPDQODPD�KDYX]X��������������������������������������������P3 /gün 

Harmanlama tesisi                                                  1.128.000 

+DUPDQODPD�KDYX]X�WDúNÕQ�VDYD÷Õ���������������������������������� 

��YH���QROX�NDUÕúWÕUÕFÕODU�������������������������������������������������������� 
'XUXOWXFX�KDYX]ODUÕ�����                                           676.800 

��QROX�NDUÕúWÕUÕFÕODU�������������������������������������������������������������������� 
Filtre tesisi                                                              789.000 

��QROX�NDUÕúWÕUÕFÕ��������������                                        564.000 (+%20)     

.ORU�WHPDV�WDQNÕ�������������������������������������������������������������� 

7HPL]�VX�WDQNÕ����������������������������������������������������������;������� 
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 *LULú�YH�+DUPDQODPD�<DSÕVÕ 
 

øNLVL� .XUWER÷D]Õ� EDUDMÕQGDQ�� ELUL� dDPOÕGHUH� %DUDMÕ¶QGDQ� ROPDN� �]HUH� $UÕWPD�
7HVLVOHULQH�KDP�VX��o�D\UÕ�LVDOH�KDWWÕQGDQ�JHOPHNWHGLU��dDPOÕGHUH����YH����LVDOH�KDWODUÕ�
LVH� SURMH� YH� \DSÕP� DúDPDVÕQGDGÕU�� .XUWER÷D]Õ� %DUDMÕ¶QGDQ� � JHOHQ� VX�� EDUDMÕQ� DOW�
NÕVPÕQGDQ� DOÕQPDVÕ� QHGHQL� LOH� KDP� VXGD� NDUúÕODúÕOPDVÕ� PXKWHPHO� N|W�� NDOLWH�
NRúXOODUÕQÕ� KDILIOHWPHN� YH� VXGDNL� RNVLMHQ� RUDQÕQÕ� DUWWÕUPDN� DPDFÕ� LOH� �� P� VHUEHVW�
G�ú�O�� YH� �� EDVDPDNOÕ� NDVNDG� KDYDODQGÕUÕFÕGD� KDYDODQGÕUPD� LúOHPLQH� WDEL� WXWXOXU��
dDPOÕGHUH� %DUDMÕ¶QGDQ� JHOHQ� VX� LVH�� EDUDMÕQ� RUWD� VHYL\HVLQGHQ� DOÕQPDVÕ� QHGHQL� LOH�
GR÷UXGDQ� KDUPDQODPD� RGDVÕQD� JLULú� \DSDUDN� .XUWER÷D]Õ� %DUDMÕ¶QGDQ� JHOHQ� YH�
KDYDODQGÕUÕODQ� VX� LOH� EXUDGD� KDUPDQODQPDNWDGÕU�� *LULú� YDQDODUÕ� 5HVLP� �¶GH�
J|VWHULOPLúWLU. 
 

Durultucu Ünitesi 

 

Her bir durultucu ünitesinGH� � WRSODP� �� DGHW� KÕ]OÕ� NDUÕúWÕUPD� RGDVÕ� EXOXQPDNWDGÕU��
.DUÕúWÕUPD�RGDVÕ�0�¶GH�KDP�VX\D�DO�PLQ\XP�V�OIDW��NORU�YH�V�OI�ULN�DVLW�o|]HOWLOHUL�
GR]ODQPDNWDGÕU�� .DUÕúWÕUPD� RGDVÕ� 0�¶GH� KDP� VX\D� SROLHOHNWUROLW� o|]HOWLVL�
GR]ODQPDNWDGÕU���.DUÕúWÕUPD�RGDVÕ�0�µWH�LVH�GXUXOPXú�VX�NDQDOODUÕQÕ�GXUXOPXú�VX�DQD�
ERUXVX� LOH� LUWLEDWODQGÕUPDNWDGÕU� YH� JHUHNWL÷LQGH� GXUXOWXOPXú� VX\D� NLP\DVDO� PDGGH�
GR]ODPDVÕ� \DSÕODELOPHNWHGLU�� $\UÕFD� EX� RGDODUGD� KÕ]OÕ� NDUÕúWÕUPD� LúOHPL� \DSÕODUDN�
o|]HOWLOHULQ� VX\D� KRPRMHQ� RODUDN� GD÷ÕOPDVÕ� VD÷ODQPDNWDGÕU�� .DUÕúWÕUPD� RGDODUÕQGDQ�
sonra (M1 ve M2) ham su durultucu ünitelerine geçer. Her bir durultucu ünitesi, 

GXUXOWXFX� EHVOHPH� NDQDOÕ� YH� GXUXOPXú� VX� WRSODPD� NDQDOÕQÕQ� KHU� LNL� WDUDIÕQGD� ELUHU�
DGHW� ROPDN� �]HUH� WHUWLS� HGLOPLú� RODQ� LNL� DGHW� G�]� WDEDQ� WLSLQGH� durultucudan 

ROXúPDNWDGÕU�� *LULúWH� KDUPDQODQDQ� KDP� VX� NDUÕúWÕUPD� RGDODUÕQGD� NLP\DVDOODUÕQ�
YHULOPHVLQGHQ�VRQUD�GXUXOWXFX�WDQNODUÕQD�JHOPHNWHGLU��+HU�ELU�NÕVPD�DLW���DGHW�ROPDN�
�]HUH� WRSODP� ��� DGHW� GXUXOWXFX� �QLWHVL� YH� ��� DGHW� G�]� WDEDQ� GXUXOWXFX� WDQNÕ�
bulunPDNWDGÕU�� +HU� ELU� GXUXOWXFXQXQ� VDWÕK� DODQÕ� ���� P2� ROXS�� PDNVLPXP� DNÕPGD�
GXUXOWXFX� \�NOHPHVL� ��P�VDDWWLU��+DP� VX\D� NDWÕODQ� NLP\DVDOODU� �$O�PLQ\XP� V�OIDW��
3ROLHOHNWUROLW�� VX\XQ� LoLQGHNL� DVNÕGDNL� NDWÕ� PDGGHOHUL� ELUOHúWLULS� IORN� ROXúXPXQD�
QHGHQ� ROXU�� 2OXúDQ� IORNODU� GXUXOWXFXGD� oDPXU� EODQNHWLQL� ROXúWXUXU�� dDPXU�
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EODQNHWLQGHQ� JHoPHN� VXUHWL\OH� GXUXOWXODQ� VX� GXUXOPXú� VX� NDQDOODUÕ� YDVÕWDVÕ\OD�
WRSODQPDNWD� YH� EXUDGDQ� VDYDNOD� DQD� WRSODPD� NDQDOÕQD� ERúDOPDNWDGÕU��$QD� NDQDOGD�
WRSODQDQ� GXUXOPXú� VX� EXUDGDQ� )LOWUH� �QLWHVLQH� JLWPHNWHGLU�� 'XUXOWXFXODUGD� ROXúDQ�
oDPXU� EODQNHWLQLQ� D÷ÕUOÕ÷ÕQÕQ� WHVSLWL� LoLQ� KHU� WDQNWD� ��� DGHW� oDPXU� WRSODPD� NRQLVL�
PRQWH� HGLOPLúWLU�� dDPXU� EODQNHWL� EHOLUOL� ELU� \R÷XQOX÷D� JHOGL÷LQGH� oDPXU� NRQLOHUL�
RWRPDWLN�RODUDN�DoÕODUDN�LoOHULQGHNL�oDPXU��oDPXU�JDOHULOHULQH�ERúDOWÕOÕU��5HVLP���µWH�
GXUXOWXFX��QLWHOHU�J|VWHULOPLúWLU�� 
 

Filtre Ünitesi 

 

'XUXOWPD� LúOHPLQH� WDEL� WXWXODQ� VX� ILOWUH� EOR÷XQD� JHOPHNWHGLU�� )LOWUH� RUWDPÕ� RODUDN�
oDNÕO� WDEDNDVÕ� LOH� GHVWHNOHQPLú� JUDQ�ORPHWULN� NXPXQ� NXOODQÕOGÕ÷Õ� FD]LEHOL� KÕ]OÕ�
filtreler, GXUXOPXú� VX� LoLQGHNL� GXUXOWPD� LúOHPL� LOH� X]DNODúWÕUÕODPD\DQ� DVNÕGDNL� NDWÕ�
PDGGHOHUL� WXWPDNWDGÕU��+HU� ELU� NÕVPD�DLW� ��� DGHW� ROPDN��]HUH� WRSODP���� DGHW� ILOWUH�
�QLWHVL� EXOXQPDNWDGÕU� �5HVLP� ���� +HU� ELU� ILOWUH� ���� P2 alanda 8.4 m/saat‘lik 

PDNVLPXP� ILOWUHOHPH� KÕ]ÕQD� J|UH� GL]D\Q� HGLOPLúWLU�� )LOWUHOHUGH� EHOOL� ELU� V�]PH�
V�UHVLQGHQ� VRQUD� WXWWXNODUÕ� N�o�N� SDUoDFÕNODU� QHGHQL\OH� DNÕú� ]DPDQOD� D]DOPDNWDGÕU��
%X� GLUHQo� QHGHQL� LOH� DNÕPGDNL� D]DOPD\D� \�N� ND\EÕ� GHQLOPHNWHGLU�� +HU� ELU� ILOWUH�
�]HULQH�\HUOHúWLULOPLú�\�N�ND\EÕ�VÕQÕU�GH÷HUH�XODúWÕ÷ÕQGD�ILOWUH�\DWD÷ÕQÕQ�WHPL]OHQPHVL�
JHUHNPHNWHGLU���)LOWUH�\ÕNDPD�LúOHPL�LNL�DúDPDGD�\DSÕOPDNWDGÕU� 
 

)LOWUH�<ÕNDPD����$úDPD 

 

%LULQFL�DúDPDGD�ILOWUH�\DWD÷ÕQÕQ�DOWÕQGDQ�\DWD÷D��IOHQHQ�KDYD�LOH��\DNODúÕN���GDNLND��
ILOWUH� RUWDPÕ� \ÕNDQDUDN�� NDUÕúWÕUÕODQ� NXP� WDQHOHUL� ELUELULQH� V�UW�Q�U� YH� �]HUOHULQH�
\DSÕúPÕú� EXOXQDQ� IORNODU� JHYúHWLOLU�� øNLQFL� DúDPDGD� EX� NDOÕQWÕODUÕQ� ILOWUH� NXP�
\DWD÷ÕQGDQ�oÕNDUÕOPDVÕ�LoLQ�D\QÕ�NDQDOGDQ�EDVÕQoOÕ�VX�YHULOPHVLGLU� 

 

)LOWUH�<ÕNDPD����$úDPD� 
 

*HUL� \ÕNDPD� VX\X� LúOHPL� \DNODúÕN� �� GDNLND� V�UH� LOH� YH� ����� OW�VQ� GHEL� LOH�
X\JXODQPDNWDGÕU�� +DYD� LOH� \ÕNDPD� �QLWHVL� ELUL� \HGHN� ELUL� IDDO� ROPDN� �]HUH� LNL�
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�QLWHGHQ� ROXúPDNWDGÕU�� )LOWUH� \ÕNDQPDVÕ� LoLQ� JHUHNOL� VX� DNÕPÕQÕ� VD÷OD\DQ� �� DGHW�
santrifüj pompa (her biri 560 lt/sn kapasiteli) üniteVL� EXOXQPDNWDGÕU�� %LU� ILOWUH� LoLQ�
NXOODQÕODQ�\ÕNDPD�VX\X�RUWDODPD�����P3’dür. 

 

Kimya Ünitesi 

 

.LP\D� ELQDVÕ� WHVLVH� JHUHNOL� RODQ� NLP\DVDO� PDGGHOHULQ� VWRNODQPDVÕ�� LVWHQLOHQ�
o|]HOWLOHULQ� KD]ÕUODQPDVÕ� YH� GXUXOWXFXODUD� J|QGHULOPHVL� LoLQ� JHUHNOL� HNLSPDQODUOD�
donaWÕOPÕúWÕU��+DP�VX\D��VXGDNL�DONDOLQLWH�LOH�UHDNVL\RQD�JLUHUHN�DO�PLQ\XP�KLGURNVLW�
\XPD÷Õ� ROXúWXUDQ� ELU� NRDJ�ODQW� �SÕKWÕODúWÕUÕFÕ�� PDGGH� RODQ� DO�PLQ\XP� V�OIDW� WDWELN�
edilmektedir. Alüminyum sülfat bloklar halinde temin edilmektedir. Gelen 

$O�PLQ\XP�V�OIDWÕQ�VWRNODQPDVÕ�YH�VÕYÕ�KDOH�JHWLULOPHVL� LoLQ�KHU�ELU�NÕVÕPGD���DGHW�
�KHU� ELUL� ���� WRQ� NDSDVLWHOL�� ROPDN� �]HUH� WRSODP� � �� � DGHW� VDW�UDW|U� WDQNÕ� YDUGÕU��
6DW�UDW|U� WDQNODUÕQGD� HULWLOHUHN� GR\JXQ� KDOH� JHWLULOHQ� o|]HOWL� EX� WDQNODUÕQGDQ� DU]X�
edilen dozlama kuvvetindH� ELU� o|]HOWLQLQ� KD]ÕUODQPDVÕQD� \|QHOLN� RODUDN� VH\UHOWPH�
VX\XQXQ�LODYH�HGLOGL÷L�VHUYLV�WDQNODUÕQD�WUDQVIHU�HGLOPHNWHGLU��+HU�WHVLVWH���DGHW����P3 

KDFLPOL�VHUYLV�WDQNÕ�PHYFXWWXU��3ROLHOHNWUROLW�\DUGÕPFÕ�NRDJ�ODQW�NDWNÕ�PDGGHVL�RODUDN�
NXOODQÕOÕU��$O�PLQ\XP�V�OIDW�WDUDIÕQGDQ�ROXúWXUXODQ�IORN�NDOLWHVLQLQ�L\LOHúWLULOPHVL�LoLQ�
NXOODQÕOPDNWDGÕU�� 3ROLHOHNWUROLWLQ����NJ¶OLN�SDNHWOHU� KDOLQGH�GHSRODQPDVÕ� LoLQ� NLP\D�
ELQDVÕQGD�ELU�\ÕOOÕN� LNPDOH�\HWHUOL�ELU�GHSRODPD�DODQÕ� WDKVLV�HGLOPLúWLU��3ROLHOHNWUROLW�
o|]HOWLVL� KD]ÕUODPDN� DPDFÕ\OD� ����� OW� NDSDVLWHOL� �� DGHW� o|]HOWL� KD]ÕUODPD� WDQNÕ�
EXOXQPDNWDGÕU�� 6�OI�ULN� DVLW� KDP� VX\D� GXUXOWXFX� �QLWHOHULQGHQ� |QFH�0�� NDUÕúWÕUPD�
RGDVÕQGD�S+�G�]HOWPHVL�LoLQ�WDWELN�HGLOPHNWHGLU��.RQVDQWUH�DVLW�������+2SO4) her bir 

NÕVÕPGD� ��� WRQ� NDSDVLWHOL� �� DGHW� GHSRODPD� WDQNÕQGD� GHSRODQPDNWDGÕU�� 9HULOHFHN�
DVLGLQ�GR]X�GR]ODPD�QRNWDODUÕQGD�VX\XQ�S+�GH÷HULQH�J|UH�\DSÕOPDNWDGÕU��.LUHo�VX\D�
S+�D\DUODPDVÕ�\DSPDN�DPDFÕ\OD�ILOWUH�oÕNÕúODUÕQGD�)0��NDUÕúWÕUÕFÕVÕQGD�YHULOPHNWHGLU��
Tesiste 30 mg/lt’ye kadar kireç dozODPDVÕ�P�PN�QG�U��.LUHo�ELU�KHOH]RQL�NRQYH\|U�
YDVÕWDVÕ\OD��VX�LOH�NDUÕúPD�LúOHPLQLQ�G|QHU�SHGDOODU�DUDFÕOÕ÷Õ\OD�JHUoHNOHúWLULOGL÷L�³'´�
WLSL�NDUÕúWÕUÕFÕODUD�VHYN�HGLOPHNWHGLU��%X�NDUÕúWÕUPD�VRQXFX�ROXúDQ�o|]HOWL�IDDO�WDQNWDQ�
GR]ODPD� SRPSDODUÕ� HPPH� KDWWÕQD� LOHWLOPHN� �]HUH� LNL� GHYLUGDLP� SRPSDVÕQGDQ� ELUL�
YDVÕWDVÕ\OD�oHNLOPHNWHGLU�� 
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 Çizelge 3.1.7���� øoPH� VX\X� DUÕWPD� WHVLVOHULQGH� NXOODQÕODQ� NLP\asal maddeler ve 
özellikleri 

 
'R]ODPD�0LNWDUÕ��PJ�O� 

Kimyasal Madde .XOODQPD�$PDFÕ Ortalama Maksimum 
Alüminyum Sülfat Koagülant 
  �3ÕKWÕODúWÕUÕFÕ� 
Al2(SO4)3   30 50 

Koagülant 
Polielektrolit \DUGÕPFÕVÕ 0,1 0,2 

Kireç % 100 
Ca (OH)2 Son pH düzenleme 12 30 

Klor Ön Klorlama 2 5 
Klor Son Klorlama 1 2 
Sülfirik Asit 
 (H2SO4) +DP�VX�S+�D\DUODPDVÕ 15 25 

Potasyum 
Permanganat 
(KMnO4) Fe ve Mn giderimi 1 2 

Aktif Karbon Tad ve koku giderimi 5 20 

 

Çizelge 3.1.7����$UÕWPD�WHVLVLQGH�NXOODQÕODQ�NLP\DVDO�PDGGHOHULQ�\ÕOODUD�J|UH�GD÷ÕOÕPÕ� 
 

   
1997 

 
1998 

 
1999 

 
2000 

 
2001 

 
2002 

 
2003 

 Üretilen  
Su (m3 ) 

 
238.106 

 
246. 106 

 
266. 106 

 
244. 106 

 
254. 106 

 
261. 106 

 
277. 106 

 Sülfat 
(Ton)  

 
6997 

 
8408 

 
5925 

 
10228 

 
7078 

 
8497 

 
10930 

 PAK 
(Ton) 

 
-- 

 
881 

 
4000 

 
-- 

 
986 

 
2992 

 
93 

 Klor 
(Ton) 

 
476 

 
525 

 
554 

 
579 

 
513 

 
719 

 
673 

 Kireç 
(Ton) 

 
569 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

 Poli . 
(Ton) 

 
19 

 
24 

 
17 

 
19 

 
14 

 
19 

 
22 

 Asit  
( Ton)  

 
229 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 

 
-- 
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Çizelge 3.1.7���� $UÕWPD� WHVLVLQGH� NXOODQÕODQ� NLP\DVDO� PDGGHOHULQ� PLNWDUODUÕ� YH�
maliyeti  

 

Toplam Kimyasal Madde Maliyeti :  2.584.888.561.000 

Toplam Elektrik Enerjisi Maliyeti :   587.000.000.000 

 

Çizelge 3.1.7���� � øYHGLN� 6X� $UÕWPD� 7HVLVOHULQGH� NXOODQÕODQ� NLP\DVDO� PDGGHOHULQ�
do]ODPD��\HUOHUL�YH�DPDoODUÕ� 

 
.ø0<$6$/�
MADDE 

KULLANIM  AMACI '2=/$0$���<(5ø '2=/$0$�0ø.7$5, 
 

(mg/l) 

Sülfürik Asit Çökeltmeyi 
NROD\ODúWÕUPDN�� KDP�
VX\XQ�S+¶�ÕQÕ�D\DUODPDN� 

'XUXOWXFXODU�JLULúL 15 

Alüminyum Sülfat 'XUXOWXFXODU�JLULúL�oÕNÕúÕ�  

  (M1)(M3) 30 
Al2(SO4)3 

+DP�VX�LoLQGH�DVNÕGD�RODQ�
PDGGHOHUL�ELUOHúWLUHUHN�ELU�
oDPXU�EODQNHWL�ROXúPDVÕQÕ�
VD÷ODPDN�    

'XUXOWXFXODU�JLULúL��0���  

   
dDPXU�NR\XODúWÕUÕFÕ�JLULúL  

Polielektrolit Ham suyun çok kirli 
ROPDVÕ� KDOLQGH� oDPXU�
EODQNHWL� ROXúPDVÕQÕ�
NROD\ODúWÕUPak ve 
GXUXOWXFXGDQ� DWÕODQ� VXOX�
oDPXUX� NR\XODúWÕUDUDN�
DWÕODFDN� oDPXU� PLNWDUÕQÕ�
azaltmak ve çamurun 
suyunu tekrar kazanmak. 

  0,1 

Kireç Sülfürik asitle pH’ i 
ayarlanan suyu içilebilir 
su seviyesine getirmek. 

)LOWUH�oÕNÕúÕ��)0�� 12 

'XUXOWXFXODU�JLULúL� 

  

Klor Su içinde organik kirlilik 
ND\QDNODUÕQÕ� RNVLGH� HGLS�
RUWDGDQ� NDOGÕUDUDN� VX\X�
dezenfekte etmek, yosun 
WHúHNN�O�Q��|QOHPHN� )LOWUH�WHPL]�VX�WDQNÕ  

 

 

 

 
�.XOODQÕODQ�����������������
Kimyasal 

 
             Miktar 
               ( kg ) 

 
               Maliyeti 
                   (TL) 

Alüminyum Sülfat  10.929.665 2.236.209.459.000 

 Polielektrolit 22.085 47.924.450.000 

 Klor 673.424 281.491.232.000 

 Kireç 0 0 

 Sülfürik Asit 0 0 

 PAK 93.060 19.263.420.000 
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Klorlama Ünitesi  

 

Klor  965 kJ�NDSDVLWHOL�WDQNODU�LoLQGH�WHPLQ�HGLOPHNWHGLU��+HU�ELU�WHVLVWH���VÕUD�KDOLQGH�
��� WDQNOÕN� ELU� WHUWLS� |Q� J|U�OP�úW�U�� +HU� ELU� VÕUDGDNL� LON� LNL� WDQN� IDDO� GL÷HUOHUL�
\HGHNWLU�� 6ÕYÕ� KDOGHNL� NORU� RWRPDWLN� WDQN� GH÷LúWLUPH� DUDFÕOÕ÷Õ\OD� NORU� WDQNODUÕQGDQ�
çekilmekteGLU��6ÕYÕ�NORU�ELU�HOHNWULN�ÕVÕWPDOÕ�HYDSRUDW|U��EXKDUODúWÕUÕFÕ��YDVÕWDVÕ\OD�JD]�
KDOLQH�G|Q�úW�U�OPHNWH�YH�EX�JD]�YDNXP�SUHQVLEL� LOH� LúOH\HQ�NORU�o|]HOWLVL�EHVOHPH�
NORUQDW|UOHUL\OH�|Oo�POHQHUHN�WDWELN�QRNWDVÕQD�GR]ODQPDNWDGÕU�7HVLVWH�KHU�ELU�NÕVÕPGD� 
12 adHW�ROPDN��]HUH�WRSODP����DGHW�NORUQDW|U�EXOXQPDNWDGÕU��%XQODUGDQ���DGHGL�VRQ�
NORUODPD� �ILOWUHOHQPLú� VX\D�� GL÷HU� �� DGHGL� |Q� NORUODPD� �GXUXOWXFX� KDP� VX� JLULúLQH��
NORU�JD]Õ�GR]ODPDVÕ�\DSDFDN�úHNLOGH�GL]D\Q�HGLOPLúWLU��.ORUQDW|UGHNL�JD]�DNÕPÕ�FLKD]�
kabininin ü]HULQGH� EXOXQDQ� |Oo�P� W�S�QH� EDNÕODUDN� LVWHQLOHQ� PLNWDU� HOOH�
D\DUODQPDNWDGÕU��|Q�NORUODPD�PLNWDUÕ���.ORU�EDNL\HVLQLQ�|Oo�OPHVL�LoLQ�KHU�ELU�WHVLVWH�
�� DGHW� NORU� EDNL\HVL� |Oo�P� FLKD]Õ� EXOXQPDNWDGÕU��%X� FLKD]ODUGDQ� LNLVL� GXUXOPXú� VX�
NORU�EDNL\HVLQL��GL÷HU�LNLVL�NORU�WHPDV�WDQNODUÕQÕQ�RUWD�QRNWDVÕQGDNL�EDNL\H\L��ELU�DGHWL�
NORU� WHPDV� WDQNÕQÕ� WHUN�HGHQ�VXGDNL�EDNL\H�NORUX�|OoPHNWHGLU��.DODQ�ELU�DGHW�|Oo�P�
FLKD]Õ� WHPL]� VX� WDQNÕQD� JLUHQ� VX\XQ� NORUXQX� |OoHUHN� VRQ� NORUODPD� NORUQDW|UOHULQLQ�
NORU�JD]Õ�GR]ODPDODUÕQÕQ�LVWHQLOHQ�GH÷HUGH�ROPDVÕQÕ�RWRPDWLN�RODUDN�VD÷ODPDNWDGÕU.  
 

*HUL�<ÕNDPD�6X\X�7XWPD�hQLWHVL� 
 

)LOWUH�NXPODUÕQÕQ�\ÕNDQPDVÕ�VRQXFX��\ÕNDPDGD�NXOODQÕODQ�VX\XQ� WRSODQPDVÕ� LoLQ�oLIW�
NRPSDUWPDQOÕ� ELU� KDYX]� WHVLV� HGLOPLúWLU�� $WÕN� VX� ILOWUH� JHUL� \ÕNDPD� VX\X� WDKOL\H�
kDQDOÕQGDQ�EX�KDYX]D�FD]LEH�LOH�JHOPHNWHGLU��$WÕN�ILOWUH�JHUL�\ÕNDPD�VX\XQD�LODYHWHQ��
oDPXU�NR\XODúWÕUPD� WDQNODUÕQÕQ�GXUX��VW� VX\X�GD�FD]LEH� LOH�JHUL�\ÕNDPD�VX\X� WXWPD�
WDQNÕQD�JHOPHNWHGLU��5HVLP�����%XUDGD�WRSODQDQ�DWÕN�VXODUÕQ�KDP�VX�JLULú�NDQDOODUÕQD�
iletLOPHVL� LoLQ� �� DGHW� SRPSD� PRQWH� HGLOPLúWLU�� %X� SRPSDODU� VX� VHYL\HVLQH� J|UH�
RWRPDWLN�RODUDN�oDOÕúDUDN�VX\X��KDP�VX�JLULú�NDQDOÕQD� LOHWPHNWHGLU��7RSODP�NDSDVLWH�
1900 m3’tür. 
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dDPXU�.R\XODúWÕUPD�hQLWHVL� 
 

Her bir tesiste, 1910 m3� KDFLPOL� �� DGHW� WDQNWDQ� ROXúDQ� oDPXU� NR\XODúWÕUPD� �QLWHVL�
mevcuttur (Resim-���� +HU� GXUXOWXFX� �QLWHVLQLQ� DOWÕQGD� oDPXU� WRSODQPDVÕ� LoLQ� ELU�
oDPXU� oXNXUX� LQúD� HGLOPLúWLU�� %XUDGD� WRSODQDQ� oDPXU� LNL� oDPXU� NR\XODúWÕUPD�
WDQNÕQGDQ� ELULQH� YH\D� LNLVLQH� ELUGHQ� SRPSDODQDELOLU�� dDPXU� NR\XODúWÕUPD�
WDQNODUÕQGDQ� DOÕQDFDN� RUWDODPD� oDPXU� PLNWDUÕ  3400 m3/gün olup ortalama çamur 

bekleme süresi 13 saattir. 

 

7HPL]�6X�7DQNÕ 
 

+HU�LNL�WHVLVLQ�ILOWUH�oÕNÕúODUÕ���DGHW��������PP�oHOLN�ERUX�KDWWÕQD�ED÷ODQDUDN�NRQWDN�
WDQNÕQD� WDúÕQPDNWDGÕU��%XUDGDNL�NDQDOODUGDQ�JHoHQ� VX� LNL� E|OPHOL� WHPL]� VX� WDQNÕQÕQ�
LVWHQLOHQ� E|OPHVLQH� ERúDOPDNWDGÕU�� 7HPL]� VX� WDQNÕ� KHU� ELU� J|]�� ������� WRQ� ROPDN�
�]HUH�WRSODP��������WRQ�NDSDVLWHGHGLU��7HPL]�VX�WDQNODUÕQGDNL�VX��ERUXODU�YDVÕWDVÕ\OD�
GHQJHOHPH�RGDVÕQD�JHOLU��YH�EXUDGDQ�úHKUH�JLGHQ�ERUX�KDWODUÕQD�FD]LEH�LOH�GD÷ÕOÕU� 

 

'HQJHOHPH�2GDVÕ 
 

7HPL]�VX�WDQNODUÕQGDQ��GHQJHOHPH�RGDVÕQD�JHOHQ�VX�úHKUH�JLGHQ�ERUX�KDWODUÕQD�FD]LEH�
LOH�GD÷ÕOÕU��'HQJHOHPH�RGDVÕ��WHVLV�LoL�NXOODQÕP�LoLQ�JHUHNOL�RODQ�VX\X�VD÷OD\DQ���DGHW�
VHUYLV� VX\X�SRPSDVÕQD� VDKLSWLU��%X�SRPSDODU� LGDUH� ELQDVÕ� �]HULQGH�EXOXQDQ�GHSR\D�
NXOODQÕP� VX\XQX� EDVPDNWDGÕU�� $\UÕFD� EXUDGDQ� LGDUL� ELQDGDNL� ODERUDWXYDUD� QXPXQH�
SRPSDODUÕ� YDVÕWDVÕ\OD� oÕNÕú� VX\XQGDQ� QXPXQH� JHOPHNWH� YH� EXUDGD� JHUHNOL� RODQ�
NLP\DVDO�WHVWOHU�\DSÕOPDNWDGÕU� 

 

Çamur Lagünü 

 

Çamur koyuODúWÕUÕFÕODUGD�NR\XODúDQ�oDPXU����DGHW�oDPXU�WUDQVIHU�SRPSDVÕ�YDVÕWDVÕ\OD�
oHNLOLU�YH�ODJ�QOHUH�RUDGDQGD�oDPXU�NXUXWPD�\DWDNODUÕQD�SRPSDODQÕU��+HU�WHVLV�LoLQ���
DGHW�oDPXU�ODJ�Q��YDUGÕU��/DJ�QOHULQ�GHULQOL÷L�����P�YH�KHU�ELULQLQ�NDSDVLWHVL���������
m3’tür. 
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3.1.8��$6.ø�1XPXQH�$OPD�6LVWHPL� 
 

+DP�VX�YH�KDUPDQODQPÕú�VX�QXPXQHOHULQLQ�DOÕQPDVÕ��o��IDDO�ELUL�\HGHN�ROPDN��]HUH�
G|UW�DGHW�VDQWULI�M�SRPSD�LOH�VD÷ODQPDNWDGÕU��3RPSDODU�dDPOÕGHUH�YH�.XUWER÷D]Õ�KDP�
VX� DNÕPODUÕQGDQ� YH� JLULú� KDUPDQODPD� RGDVÕQGDQ� QXPXQH� DOPDN� �zere tesis 

HGLOPLúOHUGLU�� 6X� QXPXQHOHUL� LGDUH� ELQDVÕQGDNL� ODERUDWXDUGD� \HU� DODQ� EHUUDNOÕN�
NDVHOHULQH� LOHWLOPHNWHGLU��+DUPDQODQPÕú� VX� QXPXQHVLQGH� ILOWUH� NXPDQGD� RGDVÕQGDNL�
ELU� EHUUDNOÕN� NDVHVLQH� LOHWLOPHNWHGLU�� 'XUXOWXFX� oÕNÕúÕ� GXUXOPXú� VX� QXPXQHOHULQLQ�
DOÕQPDVÕ�KHU�ELU�GXUXOPXú�VX�PHFUDODUÕQÕQ�ELULQGHQ�QXPXQH�DODQ� LNL�DGHW�SRPSD� LOH�
VD÷ODQPDNWDGÕU��3RPSDODU�LGDUH�ELQDVÕQGDNL�ODERUDWXDUGD�YH�ILOWUH�NXPDQGD�RGDVÕQGD�
\HU� DODQ� EHUUDNOÕN� NDVHOHULQH� LOHWLOPHNWHGLU�� +HU� ELU� SRPSDQÕQ� GHELVL� NORUODPD�
RGDVÕQGD�EXOXQDQ�ELU�NORU�EDNL\HVL�|Oo�P�FLKD]ÕQGDQ�JHoPHNWHGLU�� 
 

$UÕWÕOPÕú� VX� QXPXQHOHULQLQ� DOÕQPDVÕ� LúOHPL� VX� NDOLWHVLQLQ�� S+� GH÷HULQLQ� YH� DUÕWPD�
WHVLVLQGHQ� oÕNDQ� NORU� EDNL\HVLQLQ� GH÷HUOHQGLULOHELOPHVL� LoLQ� KHU� LNL� NORU� WHPDV�
WDQNÕQGDQ�WHPL]�VX�QXPXQHOHUL�DOPDN��]HUH�dört�DGHW�SRPSD�WHVLV�HGLOPLúWLU.  
 

3.2. Metot 

 

$UDúWÕUPDGD�PHWRW��RODUDN�LoPH�VX\X�VWDQGDUWODUÕQGDQ�ID\GDODQÕOPÕúWÕU��7�UNL\H¶GHNL�
YH� '�Q\DGDNL� LoPH� VX\X� VWDQGDUWODUÕ� NXOODQÕODUDN�� $QNDUD� $6.ø� øoPH� 6X\X�
7HVLVOHULQGHQ� úHKLU� úHEHNHVLQH� DNWDUÕODQ� � VX\XQ� NDOLWH� SDUDPHWUHOHUL� LQFHOHQPLú� Ye 

GH÷HUOHQGLUPHOHU� \DSÕOPÕúWÕU�� $QNDUD¶QÕQ� JHOHFHNWHNL� LoPH� VX\X� LKWL\DFÕ�
EHOLUOHQPLúWLU��$\UÕFD�0DPDN�%|OJHVLQH� LoPH� YH� NXOODQPD� VX\X� VD÷OD\DQ�%D\ÕQGÕU�
øoPH� 6X\X� $UÕWPD� 7HVLVL� HOH� DOÕQDUDN�� EX� WHVLVH� DOWHUQDWLI� ELU� DUÕWPD� WHVLsi 

SURMHOHQGLULOPLú�YH�PDOL\HWL�KHVDSODQPÕúWÕU�� 
 

3.2.1. T�UNL\H¶GH�YH�'�Q\D¶GD�øoPH�6X\X�6WDQGDUWODUÕ 
  

6XODUGD�DU]X�HGLOHQ��úDUWODUÕ�VD÷ODPDN�YH�DU]X�HGLOPH\HQ�PDGGHOHUL�EHOLUOL�VHYL\HOHULQ�
DOWÕQGD�WXWPDN�LoLQ�oHúLWOL�VWDQGDUWODU�JHOLúWLULOPLúWLU��%XQODU�DUDVÕQGD�G�Q\DFD�HQ�oRN�
NDEXO� HGLOHQL� :+2� �'�Q\D� 6D÷OÕN� 7HúNLODWÕ�� WDUDIÕQGDQ� YHULOHQ� VWDQGDUWODUGÕU��
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7�UNL\H�LoLQ�NDEXO�HGLOHQ�LoPH�VX\X�VWDQGDUWODUÕ���76������7�UN�6WDQGDUWODUÕ�����¶GD�
EHOLUWLOPLúWLU��76����¶GD�EHOLUWLOHQ�OLPLW�GH÷HUOHU�dizelge 3.2.1.’dH�YHULOPLúWLU��41). 

 

76�����������¶QÕQ�ELUoRN�DoÕGDQ�HNVLN�ROGX÷X��VDGHFH�VX\XQ�JHQHO�|]HOOLNOHUL�LoLQ�ELU�
ILNLU�YHUHFHN�SDUDPHWUHOHUL�LoHUGL÷L�J|]OHQPLúWLU��%XQD�NDUúÕOÕN�76�����������¶QÕQ�76�
266 (1984�¶\D� J|UH�oRN�GDKD�NDSVDPOÕ�ROGX÷X� WHVSLW� HGLOPLúWLU��Çünkü daha önceki 

standartta kontrol edilmesi gerekli birçok parametre muhtemelen ölçme güçlükleri 

VHEHEL\OH� J|]DUGÕ� HGLOPLúWLU�� 76� ���¶\Õ� GL÷HU� �ONHOHUH� DLW� VWDQGDUWODU� LOH�
NDUúÕODúWÕUÕUNHQ� J|]OHQHQ� HQ� |QHPOL� IDUNOÕOÕN�� NXOODQÕP� \D\JÕQOÕ÷Õ� YH� NDQVHURMHQLN 

VD÷OÕN� HWNLOHULQH�YH�GH�|Oo�P� WHNQLNOHULQH� UD÷PHQ�SHVWLVLW��7+0� �7ULKDORPHWDQ�¶ODU�
YH� GL÷HU� GH]HQIHNVL\RQ� \DQ� �U�QOHULQH� JHUHNHQ� |QHPLQ� YHULOPHPHVLGLU�� gUQH÷LQ��
\�U�UO�NWHNL�76����¶GD�SHVWLVLW�JUXEX�LoLQ��D\UÕ�D\UÕ�YH�WRSODP�PLNWDUODUÕ�VÕQÕUODQGÕUDQ�
GH÷HUOHU�EHOLUWLOPLúWLU��2\VD�KHU�SHVWLVLW��D\QÕ�NXOODQÕOPD�\D\JÕQOÕ÷ÕQD��D\QÕ�ELULNPH�YH�
o|]�QPH� |]HOOL÷LQH� YH� D\QÕ� WRNVLVLWH\H� VDKLS� GH÷LOGLU�� <DQL� oRN� D]� NXOODQÕODQ� YH�
WRNVLVLWHVL�oRN�\�NVHN�RODQ�ELU�SDUDPHWUH� LoLQGH�EX�GH÷HU�oRN�G�ú�N�RODELOPHNWHGLU��
TS 266¶GD�NXOODQÕPÕ�\D\JÕQ��VX�LoLQGH�o|]�Q�UO�÷��\�NVHN��ELULNPH�|]HOOL÷LQH�VDKLS�
NLUOHWLFLOHU�LoLQ�D\UÕ�ELU�VÕQÕIODQGÕUPD�\DSÕOPDPDNWDGÕU�������). 

 

7�UNL\H� úDUWODUÕQGD� EXOXQDQ� LoPH� VX\XQXQ� RUJDQLN� PDGGH� PXKWHYDVÕ� 7+0�
ROXúXPXQD�oRN�P�VDLWWLU��+DP�VXODU�\�NVHN�Nonsantrasyonda organik madde muhteva 

HWPHNWHGLU��'L÷HU�WDUDIWDQ�GH]HQIHNVL\RQ�LoLQ�KHPHQ�KHU�\HUGH�NORU�NXOODQÕOPDNWDGÕU��
%XQODU�7+0�ROXúXPX�LoLQ�LGHDO�úDUWODUGÕU��)DNDW�76����¶GD�EX�NRQX\D�JHUHNHQ�|QHP�
YHULOPHPLúWLU�� %X� SDUDPHWUH� KHP� EXOXQXú� VÕNOÕ÷Õ� KHP� GH� VD÷OÕN� HWNLOHUL� VHEHEL\OH�
mutlaka kontrol edilmelidir (27,28). 

 

3.2.2. Dünya’GD�øoPH�6X\X�6WDQGDUWODUÕ�gUQH÷L�6':$ 

 

øON� GHID� ����¶GH� \�U�UO�÷H� JLUHQ� � YH� ����¶GDNL� LODYH� K�N�POHUOH� ]HQJLQOHúWLULOHQ�
*�YHQOL� øoPH� 6X\X� .DQXQX� �6':$�µQÕQ� \�U�W�F�V�� $PHULNDQ� devre Koruma 

7HúNLODWÕ��86(3$�µGÕU��������%X�NDQXQOD�86(3$¶\D��DúD÷ÕGDNL�\HWNLOHU�YHULOPLú�ROXS�
EX�NRQXODUGD�\|QHWPHOLNOHU�KD]ÕUODQPÕúWÕU��+D]ÕUODQDQ�EX�\|QHWPHOLNOHUOH� 
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1. Toplu su iletim sistemlerini denetlemek , 

2. øQVDQODUÕQ� VD÷OÕNODUÕ� �]HULQGH� ROXPVX]� HWNL� \DSDELOHFHN� ]DUDUOÕ� PDGGHOHUL�
DoÕNODPDN� 

3. +HU� DWÕN� LoLQ�PDNVLPXP�NLUOHQPH�VHYL\HVLQL� YH\D� DUÕWPD� WHNQLNOHULQL� EHOLUOHPHN�
DPDFÕ�J�G�OP�úW�U�� 

 

*�YHQOL�øoPH�6X\X�<DVDVÕ��LQVDQ�YH�WRSOXP�VD÷OÕ÷ÕQÕ�HQ�X\JXQ�úHNLOGH�NRUXPDN�LoLQ�
EDúODQJÕoWD� JHoLFL� \|QHWPHOLNOHU� NR\PDVÕ� NRQXVXQGD� $PHULNDQ� +DON� 6D÷OÕ÷Õ�
7HúNLODWÕ¶QD� PHVXOL\HW� \�NOHPLúWLU�� *�YHQOL� øoPH� 6X\X� .DQXQX¶QD� X\JXQ� RODUDN�
86(3$¶GDQ� ���� J�Q� LoLQGH� JHoLFL� \|QHWPHOLNOHUL� WDPDPODPDVÕ� LVWHQPLúWLU�� *HoLFL�
\|QHWPHOLNOHUGHQ� VRQUD� $PHULNDQ� +DON� 6D÷OÕ÷Õ� 7HúNLODWÕ�� LoPH suyundaki 

NLUOHWLFLOHULQ� ND\QDNODUÕQÕQ� EHOLUOHQPHVL� YH� LQVDQODUD� XODúWÕNWDQ� VRQUDNL� RODVÕ� VD÷OÕN�
VRUXQODUÕ� NRQXVXQGD�� \|QHWPHOLNOHUL� J|]GHQ� JHoLUPHNOH� \�N�PO�� WXWXOPXúWXU�� %X�
DPDoOD�� 8OXVDO� %LOLPOHU� $NDGHPLVL�� LoPH� VX\XQGDNL� DWÕNODUÕ� VDSWDPDNOD�
görevlendiULOPLúWLU�� 8OXVDO� %LOLPOHU� $NDGHPLVL¶QLQ� UDSRUXQGD� LoPH� VX\XQGD�
NLUOHWLFLOHULQ� ]HKLUOLOL÷L� NRQXVXQGDNL� \D\ÕQODU� |]HWOHQPLú�� ROXPVX]� VD÷OÕN� HWNLOHULQLQ�
PH\GDQD� JHOHFH÷L� NLUOHWLFL� VHYL\HOHUL� YH� J�YHQOLN� |QOHPOHULQL� EHOLUOHPHN� LoLQ��
\|QWHPOHUL�NRQXODUÕQGD�NXOODQÕOPDN��]HUH�PHWRGRORML�YH�NDEXOOHU�YHULOPLúWLU��$\UÕFD�
PDNVLPXP� NLUOHWLFL� VHYL\HOHUL� KHGHIOHUL� LoLQ� |QHULOHU� JHOLúWLULOPLú�� VXGD� L]OHQPH\HQ�
PDGGHOHULQ� OLVWHVL� VXQXOPXú� YH� JHOHFH÷H� GDLU� WDYVL\HOHUGH� EXOXQXOPXúWXU�� 6':$��
86(3$µQÕQ� VWDQGDUWODUÕQÕ� EHOLUOH\HUHN� ��� |QFHOLNOL� NLUOHWLFLQLQ� EHOLUOHQPHVLQL� úDUW�
NR\PXúWXU�� 86(3$�� \�]H\VHO� VX� ND\QDNODUÕQÕ� NXOODQDQ� VX� DUÕWPD� VLVWHPOHUL� LoLQ��
NXOODQÕODFDN� RODQ� DUÕWPD� VWDQGDUWODUÕQÕ� EHOLUOHPHNOH� \�N�PO�G�U�� øoPH� VX\X�
\|QHWPHOLNOHULQLQ� VDSWDQPDVÕQGD� 86(3$µQÕQ� \DNODúÕPÕ�� YHULOHQ� VWDQGDUGÕQ�
VD÷ODPOÕ÷ÕQÕQ� EHOLUOHQPHVLQLQ� DUGÕQGDQ� SRWDQVL\HO� ]DUDUÕ� VDSWDPDNWÕU�� )HGHUDO� LoPH�
VX\X�VWDQGDUWODUÕ��LoPH�VX\XQXQ�J�YHQLOHELOLUOL÷LQLQ�\D�GD�ULVNLQLQ�WDQÕPODQDPD\DFD÷Õ�
VDELW�ELU�VHYL\H�RODUDN�EHOLUOHQPLúWLU��6X�GHQHWOHPH�SURJUDPODUÕ�NLrlilik tespit ederse, 

X\JXQ�ELU�GDYUDQÕú�RODUDN�86(3$�VWDQGDUWODUÕ�NXOODQÕODELOLU������). 

 

86(3$��LoPH�VX\X�NLUOHQPH�ROD\ODUÕQGD�\DUGÕPFÕ�ROPDN�LoLQ�]RUXQOX�ROPD\DQ�VD÷OÕN�
WDYVL\HOHULQGH� EXOXQPDNWDGÕU�� 7RSOXPXQ� KDVVDV� �\HOHULQL� NRUX\DFDN� J�YHQOLN�
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önlemleri� GH� DOPDNWDGÕU�� :+2�� $%'� YH� +ROODQGD� LoPH� VX\X� VWDQGDUWODUÕ� dL]HOJH�
������¶GH�WRSOXFD�J|VWHULOPLúWLU (7). 

 

dL]HOJH��������7�UNL\H��øoLQ��.DEXO�(GLOHQ�øoPH�6X\X�6WDQGDUGÕ��76-266) 
   

��=(+ø5/ø�0$''(/(5  

.XUúXQ� �3E� 
Selenyum (Se) 
Arsenik (As) 
Krom (Cr+) 
Siyanür (CN) 
Kadmiyum (Cd)  

- 
- 
- 
- 
- 
- 

0,05 mg/l 
0,01 mg/l 
0,05 mg/l 
0,05 mg/l 
0,2 mg/l 
0,01 mg/l 

��6$ö/,ö$� (7.ø�
YAPAN MADDELER 

Florür (F) 
Nitrat (NO3) 

1.0 mg/l 
- 

1,5 mg/l 
45 mg/l 

��ødø/(%ø/0(�
g=(//øöø1(� (7.ø�
YAPAN MADDELER 

Renk 
%XODQÕNOÕN 
Koku ve tad 
BuharODúPD� .DOÕQWÕVÕ 
Demir (Fe) 
Mangan (Mn) 
%DNÕU� �&X� 
Çinko (Zn) 
Kalsiyum (Ca) 
Magnezyum (Mg) 
Sülfat (SO4) 
Klorür (Cl) 
pH 
Bakiye Klor 
Fenolik Maddeler 
Alkali Benzil Sülfonat 
Mg+Na2SO4 

5 birim 
5 birim 
kokusuz normal 
500 mg/l 
0,3 mg/l 
0,1 mg/l 
1,0 mg/l 
5,0 mg/l 
75 mg/l 
50 mg/l 
200 mg/l 
200 mg/l 
7.0 - 8.5 
0,1 mg/l 
- 
0,5 mg/l 
500 mg/l 

50 birim 
25 birim 
kokusuz normal 
1500 mg/l 
1,0 mg/l 
0,5 mg/l 
1,5 mg/l 
15,0 mg/l 
200 mg/l 
150 mg/l 
400 mg/l 
600 mg/l 
6.5 - 9.2 
0,5 mg/l 
0,002 mg/l 
1,0 mg/l 
1000 mg/l 

4�.ø5/(10(<ø�
%(/øRTEN MADDELER 

Toplam Organik Madde 
3,5 mg/l 
- 
- 

- 
- 
- 

          

dL]HOJH� ������� '�Q\D� 6D÷OÕN� 7HúNLODWÕ�:+2��� $�%�'�� YH� +ROODQGD� øoPH� 6X\X�
6WDQGDUWODUÕ. 

                 WHO                 A.B.D.      Hollanda 
   Toksik Maddeler 

��8OXVODUDUDVÕ Avrupa      USPHS SDWA DWA NWWA 

Madde Standart Hedef Standart Standart Hedef Standart Standart Hedef 

Arsenik mg/l  0.05 - 0,05 0,05 0,01 0,05 0,2 - 

Baryum mg/l  - - - 1,0 - 1,0 - - 

Kadmiyum mg/l 0,01 - 0,01 0,01 - 0,01 - - 

Krom (6 
GH÷HUOLN� mg/l  - - 0,05 0,05 - 0,05 0,05 - 
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Siyanür mg/l  0,05 - 0,05 0,2 - 0,2 0,01 - 

.XUúXQ mg/l  0,1 - 0,1 0,05 - 0,05 0,1 - 

Magnezyum mg/l                 

- Sulfat > 250 mg/l  150 30 30 - - - - - 

- Sulfat < 250 mg/l  150   125 - - - - - 

Civa mg/l  0,001 - - - - 0,002 - - 

Nitrat mg/l  45 - 100 - 45 45 100 - 

Nitrit mg/l  - - - - - - 0,1 - 

Polisilik 
Aromatik 

mg/l                 

Hidrokarbonlar mg/l  - 0,0002 0,0002 - - - - - 

Selenyum mg/l  0,01 - 0,01 0,01 - 0,01 0,05 - 

*�P�ú mg/l  - - - 0,05 - 0,05 - - 

Radyo 
aktivite-alfa 

pC/l  3 - 3 - - 15 - - 

Radyo 
aktivite-beta 

pC/l  30 - 30 1000 - 50 - - 

Radyum 
226/228 

pC/l - - - 3 - 5 - - 

Stronsiyum 90 pC/l - - - 10 - 8 - - 

Tritiyum pC/l - - - - - 20000 - - 

Endrin mg/l - - - - - 0,0002 - - 

Lindan mg/l - - - - - 0,004 - - 

Metoksiklor mg/l - - - - - 0,1 - - 

Toksafen mg/l - - - - - 0,005 - - 

Klorofoksi mg/l - - - - - - - - 

Florür (Maksimum 
J�QO�N� VÕFDNOÕNODUGDNL�
ortalama) 

                

10 - 12 °C mg/l - 1,7 1,7 - 1,7 2,4 - - 

12 - 15,5 °C mg/l - 1,5 1,5 - 1,5 2,2 - - 

14,5 - 17 °C mg/l - 1,3 1,3 - 1,3 2,0 - - 

17 - 21,5 °C mg/l - 1,2 1,2 - 1,2 1,8 - - 

21,5 - 26 °C mg/l - 1,0 1,0 - 1,0 1,6 - - 

26 - 32,5 °C mg/l - 0,8 - - 0,8 1,4 - - 

   

                 WHO                A.B.D.      Hollanda Fiziksel ve Kimyasal 
Parametreler 

 8OXVODUDUDVÕ Avrupa       USPHS SDWA DWA NWWA 

Madde Standart Hedef Standart Standart Hedef Standart Standart Hedef 

%XODQÕNOÕN FTU  25 5 - - 5 1 - 0,05 
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Renk  50 5 - - 15 - - 10 

Koku ve Tat  **   - - 3 - - 2 

Hidrojen sülfür mg/l - - 0,05 - - - - - 

Çinko mg/l 15 5 5 - 5 - - - 

%DNÕU mg/l 1,5 0,05 0,05 - 1 - - - 

demir mg/l 1,0 0,1 0,1 - 0,3 - - 0,05 

Mangan mg/l 0,5 0,05 0,05 - 0,05 - - 0,01 

Amonyum mg/l - - 0,05 - - - - 0,05 

Oksijen mg/l - -  >5 - - - - >6 

Klorür mg/l 600 200 600 - 250 - - 100 

Toplam 
o|]�QP�ú�NDWÕ mg/l 1500 500 - - 500 - - - 

Sertlik mnol/l 5 1 5 - - - - 2,5 

Kalsiyum mg/l 200 75 - - - - - - 

Sülfat mg/l 400 200 250 - 250 - - - 

0LQHUDO�\D÷ mg/l 0,3 0,01 - - - - - - 

Fenol 
ELOHúLNOHUL mg/l 0,002 0,001 0,001 - 0,001 - - - 

Permanganat 
VDUIL\DWÕ mg/l - - - - - - - 10 

pH - 6,5 - 9,2 7 - 8,5 - - - - - - 

Anyonik 
deterjan 

mg/l 1 0,2 0,2 - 0,5 - - - 

         **Hissedilmeyecek 

   

 

�������7�UNL\H¶GH�øoPH�6X\X�.DOLWHVLQLQ�ø]OHQPHVL� 
 

7�UNL\H�&XPKXUL\HWL�'HYOHWL¶QGH�KDONÕQ�VD÷OÕ÷ÕQÕ�Norumak anayasal bir görev olarak 

GHYOHWH� YHULOPLúWLU�� 7�UNL\H¶GH� VXODUOD� LOJLOL� ED]Õ� \DVD� YH� \|QHWPHOLNOHU� DúD÷ÕGD�
VÕUDODQPÕúWÕU��30). 

 

•  ���0D\ÕV������WDULKOL������VD\ÕOÕ�6XODU�+DNNÕQGD�.DQXQ 

•  ��0D\ÕV������WDULKOL�������VD\ÕOÕ�8PXPL�+ÕI]ÕVÕKKD�.DQXQX� 
•  25 $UDOÕN������ WDULKOL��'HYOHW�6X� øúOHUL�8PXP�0�G�UO�÷��7HúNLODW� � YH�*|UHYOHUL�   
+DNNÕQGD�.DQXQ 
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•  ��0D\ÕV������WDULKOL�������VD\ÕOÕ�.|\�øoPH�6XODUÕ�+DNNÕQGD�.DQXQ 

•  ���$UDOÕN������WDULKOL������VD\ÕOÕ�<HU�DOWÕ�6XODUÕ�+DNNÕQGD�.DQXQ 

•  ���$÷XVWRV������WDULKOL�������VD\ÕOÕ�dHYUH�.DQXQX 

•  øoPH�YH�.XOODQPD�6XODUÕQÕQ�'H]HQIHNVL\RQXQD�$LW�<|QHWPHOLN 

•  6X�.LUOLOL÷L�.RQWURO�<|QHWPHOL÷L 
•  .|\� +L]PHWOHUL� *HQHO� 0�G�UO�÷�� .|\� øoPH� 6X\X� 7HVLVOHUL� � øúOHWPH� %DNÕP� YH�

2QDUÕP�<|QHWPHOL÷L� 
 

Türkiye’de içme suyu kalitesinin izlenmesi koQXVX� WDP� RODUDN� VLVWHPOL� ELU� úHNLOGH�
\DSÕODPDPDNWDGÕU��%LUoRN�NXUXOXúXQ�J|UHY�WDQÕPÕQGD�EX�NRQX�JHoWL÷L�LoLQ�LoPH�VX\X�
NDOLWHVLQLQ�L]OHQPHVLQGH�NXUXPODU�DUDVÕQGD�NDUÕúÕNOÕNODU�ROPDNWDGÕU��6D÷OÕN�%DNDQOÕ÷Õ��
$6.ø��+ÕI]ÕVÕKKD�LoPH�VX\X�SDUDPHWUHOHULQLQ�ELU�NÕVPÕQÕQ�WD\LQ�HGLOGL÷L�NXUXPODUGÕU��
$QFDN� VX� NDOLWHVL� DoÕVÕQGDQ� oRN� |QHPOL� SDUDPHWUHOHU� �]HULQGH� GXUXOPDPDNWDGÕU��
7HPHO� SDUDPHWUHOHU� RODQ� S+�� EXODQÕNOÕN�� UHQN�� NRNX�� WRUWX�� QLWUDW�� QLWULW�� $.0� YE��
SDUDPHWUHOHULQ� oR÷X� LoLQ� VSHVLILN� ELU� GH÷HU� YHULOPH\LS� YDU�\RN� � úHNOLQGH� ELU� VRQXo�
YHULOPHNWHGLU��%XQXQ�GD�VX\XQ�LoLOLS� LoLOPHGL÷L�NRQXVXQGD�K�N�P�YHULFL�ELU�GXUXP 

ROPDGÕ÷Õ�WHVSLW�HGLOPHNWHGLU��30). 

 

81,&()¶LQ� ����� \ÕOÕQGD� \D\ÕQODGÕ÷Õ� ELU� UDSRUGD� 7�UNL\H� LoLQ� VD÷OÕNOÕ� LoPH� VX\XQD�
XODúDELOHQ�Q�IXV�RUDQÕ�����RODUDN�EHOLUWLOLUNHQ��NHQW�RUDQÕ������NÕU�RUDQÕ�����RODUDN�
YHULOPLúWLU�� :+2¶QÕQ� VD÷OÕN� KHGHIOHUL� DUDVÕQGD� ³%�W�Q� DLOHOHU� LoLQ� VD÷OÕNOÕ� LoPH-

NXOODQPD�VX\X�YH�VDQLWDV\RQ�RODQDNODUÕ�VD÷ODQPDVÕQD´�\HU�YHULOPHVL��NRQXQXQ�|QHPL�
YH�J�QFHOOL÷LQL�bir kez daha vurgulamaktadÕU����). 

 

�������øoPH�6X\X�.DOLWHVLQL�7DQÕPODPD\D�<DUD\DFDN��3DUDPHWUHOHU� 
 

 Florür 

 

6XODUÕQ�D]�PLNWDUGD�IORU�U�LoHUPHVL��GLú�o�U�NOHULQLQ�|QOHQPHVL�DoÕVÕQGDQ�oRN�\DUDUOÕ�
VRQXo� YHULU�� %X� EDNÕPGDQ� ���� LOH� ���� PJ�O� �)�� NRQVDQWUDV\RQX� DU]X� HGLOLU�� %D]Õ�
merkezL�VX�WHVLVOHULQGH�EX�DPDoOD�VXODUÕQ�IORUODQPDVÕ�\ROXQD�JLGLOPHNWHGLU��.�o�N�YH�
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RUWD� E�\�NO�NWHNL� WHVLVOHUGH� LVH� HNRQRPLN� QHGHQOHU� YH� LúOHWPH� J�oO�÷�QGHQ� GROD\Õ�
buna imkan yoktur (11,32). 

 

Nitrat 

 

6XGDNL� QLWUDW� D]RWXQ� VRQ� RNVLGDV\RQ� �U�Q�� ROGX÷X� LoLQ� RUJDQLk maddelerin sularda 

D\UÕúPD\D�PDUX]�NDOGÕ÷ÕQÕ�J|VWHUPHVL�EDNÕPÕQGDQ�|QHPOLGLU��6X�LoLQGH�EXOXQDQ�QLWUDW�
QLWULW� KDOLQH� LQGLUJHQLUVH� WRNVLN� HWNL� J|VWHULU�� 6XODUÕQ� ���PJ�O� GHQ� GDKD� ID]OD� QLWUDW�
LoHUPHVL��oRFXNODUGD�PHWKHPRJORELQHPLD�KDVWDOÕ÷ÕQD�QHGHQ�ROXU���Nitrat için TS 266 

øoPH�6X\X�6WDQGDUGÕQGD�L]LQ�YHULOHQ�PDNVLPXP�GH÷HU����PJ�O�RODUDN�YHULOPHNWHGLU��
'�Q\D� 6D÷OÕN� 7HúNLODWÕ� VWDQGDUWODUÕQGD� GD� D\QÕ� GH÷HU� YHULOPLúWLU�� $PHULND� %LUOHúLN�
'HYOHWOHUL�dHYUH�.RUXPD�7HúNLODWÕ�VWDQGDUGÕQGD� LVH����PJ�O�QLWUDW�KHGHIOHnen dH÷HU�
RODUDN�EHOLUWLOPLúWLU�������). 

 

 Demir ve Mangan  

 

øoPH�YH�NXOODQPD�VXODUÕQGD�����PJ�O�GHQ�ID]OD�GHPLU�EXOXQPDVÕ�VX\XQ�WDGÕQÕ�ER]PDVÕ�
YH� oDPDúÕU� \ÕNDPDGD� UHQN� ROXúWXUPDVÕ� DoÕVÕQGDQ� LVWHQPH]�� 6XGD� ID]OD� PLNWDUGD�
PDQJDQ� EXOXQPDVÕ� VX\XQ� WDGÕQÕ� ER]GX÷X� JLEL� oDPDúÕUODUGD� D\QHQ� GHPLU� JLEL� OHNH�
\DSDU�� 6XGD� GHPLUOH� ELUOLNWH� PDQJDQGD� EXOXQXUVD� EX� OHNH� \DSPD� GDKD� úLGGHWOH�
NHQGLQL� J|VWHULU�� 6XODUÕQ� QRUPDO� \XPXúDWPD� LúOHPOHUL� VÕUDVÕQGD� PDQJDQ� GD� E�\�N�
|Oo�GH�JLGHULOHELOLU��øoPH�YH�NXOODQPD�VXODUÕQGD�PDQJDQ�OLPLWL�����J�FLYDUÕQGDGÕU�� 

 

Klorür 

 

.ORU�UOHU�JHQHOGH�VRG\XP�NORU�U�úHNOLQGH�EXOXQXU��øoPH�VXODUÕQGD�HVHU�PLNWDUGD tuz 

EXOXQPDOÕGÕU�� %X� KHP� IL]\RORMLN� DoÕGDQ� KHP� GH� VX\XQ� OH]]HWL� DoÕVÕQGDQ� |QHPOLGLU� 
øoHULNOHULQGH� VRG\XP� NORU�U� YH�PDJQH]\XP� NORU�U� JLEL� WX]ODUÕQ� EXOXQPDVÕ�� VXODUGD�
WDGD� VHEHS� ROPDNWDGÕU� ������ 7RSUD÷ÕQ� �VW� WDEDNDODUÕQGD� EXKDUODúPD� VRQXFX� NORU�U�
L\RQODUÕQGD�DUWÕú�ROXU��%�W�Q�NORU�U� WX]ODUÕ�VXGD�oRN�NROD\�o|]�QG�÷�QGHQ�\�]H\VHO�
VXODUD� NORU�U� � NROD\FD� NDUÕúÕU��'R÷DO� WDWOÕ� VXODU� LoLQGH� ��-100 mg/l DUDVÕQGD� NORU�U�
EXOXQXU��6XGD�EXOXQDQ�NORU�U�DQFDN�L\RQ�GH÷LúWLULFL�UHoLQHOHU�LOH�X]DNODúWÕUÕODELOLUNHQ��
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GDPÕWPD� YH� WHUV� RVPR]� � LOH� GH� JLGHULOHELOLU�� .ORU�U� VD÷OÕN� DoÕVÕQGDQ� KHUKDQJL� ELU�
VDNÕQFD�\DUDWPD]��øoPH�VXODUÕQGD�P�VDDGH�HGLOHQ�PDNVLPXP�NORU�U�GH÷HUi 600 mg/l 

dir. Sulardaki klorürün ani yükselmeler göstermesi kanalizasyon maddeleri ile 

kirlenmeyi gösterir (51,52).  

 

Sülfat 

 

6X\D� V�OIDW� WRSUDNWDQ�JHoHU��6�OIDWOÕ� VXODU�NLUHo�YH�GHPLUH�HWNLGH�EXOXQXUODU��'HPLU�
ERUXODU�V�OIDWOÕ�VXODUÕQ�HWNLVL\OH�PXNDYHPHWLQL�ND\EHGHUOHU��'R÷DO�VXODUGD�\DNODúÕN��-

����PJ�O�V�OIDW�EXOXQXU��øoPH�YH�NXOODQPD�VXODUÕQGD�V�OIDW�LoLQ�����PJ�O�VÕQÕU�GH÷HUL�
YHULOPLúWLU�� %X� GH÷HUGHQ� \�NVHN� ROPDVÕ halinde müshil etkisi yapar (11). ABD’de 

\DSÕODQ� NDSVDPOÕ� DUDúWÕUPDGD� \HUDOWÕQGDQ� DOÕQDQ su örneklerinin %3’ünde sülfat 

NRQVDQWUDV\RQODUÕ� ���� PJ�O¶GHQ� E�\�N� oÕNPÕúWÕU�� øoPH� VXODUÕQGDNL� V�OIDW� ID]ODOÕ÷Õ�
LVKDOOHUH� \RO� DoPDVÕQD� UD÷PHQ�� LoPH� VXODUÕQGD� \�NVHN� NRQVDQWUDV\RQODUGD� V�OIDW�
LoHUHQ� E|OJHOHUGH� \DúD\DQ� KDONÕQ� KHUKDQJL� ELU� KDVWDOÕ÷D� \DNDODQmadan bu yüksek 

G�]H\H�DOÕúDELOGLNOHUL�EHOLUWLOPHNWHGLU������ 
 

Nitrit ve Amonyak 

 

%X� PDGGHOHULQ� VXGD� PHYFXGL\HWL� GDKD� oRN� VXODUÕQ� GÕúNÕ� PDGGHOHUL� LOH� NLUOHQGL÷LQL�
DNOD� JHWLULU�� %X� ELOHúLNOHU� NLUOHQPH� LQGLNDW|U�� � J|UHYL� J|UG�÷�� LoLQ� |QHPOLGLU�� %X�
nedenle içLOHFHN� VX\XQ� QLWULW� YH� DPRQ\DN� NRQVDQWUDV\RQX� VÕIÕU� ROPDOÕGÕU�� g]HOOLNOH�
GHULQGHQ� JHOHQ� \HU� DOWÕ� VXODUÕQÕQ� oRN� D]� RNVLMHQ� LoHUPHVL� QHGHQL\OH� LQRUJDQLN�
QLWUDWODUÕQ�LQGLUJHQGLNOHUL�YH�VXODUGD�QLWULW�YH�DPRQ\D÷ÕQ�RUWD\D�oÕNWÕ÷Õ�J|U�OPHNWHGLU��
Bu durumda suyun�RNVLMHQ�NRQVDQWUDV\RQX�GD�JLWWLNoH�D]DODFDNWÕU��%|\OH�GXUXPODUGD�
RNVLMHQLQ�D]OÕ÷Õ�YH�VX\XQ�QLWULW�YH�DPRQ\DN�LoHUPHVL�ELU�NLUOHQPH�VHEHEL�RODPD]� 

 

øoPH� YH� NXOODQPD� VXODUÕQGD� DPRQ\DN� EXOXQPDPDOÕGÕU�� $PRQ\XPXQ� WRNVLNRORMLN�
HWNLOHUL� NJ� EDúÕQD� ���� PJµÕ� DúWÕ÷Õ� ]DPDQ� RUWD\D� oÕNPDNWDGÕU� ������ '�Q\D� 6D÷OÕN�
7HúNLODWÕ�� $PHULND� %LUOHúLN� 'HYOHWOHUL� YH� 7�UNL\H� øoPH� 6X\X� 6WDQGDUWODUÕQGD� QLWULW�
için ELU�VÕQÕU�GH÷HU�YHULOPHPLúWLU��7). 
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Organik Maddeler 

 

2UJDQLN�PDGGHOHULQ�D]�GD�ROVD�VX� LoLQGH�o|]�QHELOLU�ROPDVÕ��EX�PDGGHOHU� LOH�ROXúDQ�
NLUOLOL÷LQ� WDKPLQ� HGLOPHVLQL� J�oOHúWLUPHNWH� YH� WRNVLN� ROPDVÕ� QHGHQL� LOH� GH� VD÷OÕN�
DoÕVÕQGDQ� WHKOLNH� ROXúWXUPDNWDGÕU�� dRN� N�o�N� NRQVDQWUDV\RQODUGDNL� RUJDQLN�
maddeler, çok tehlikeli olabilmektedir.  

 

'�Q\D� 6D÷OÕN� 7HúNLODWÕ� YH� $PHULND� %LUOHúLN� 'evletleri Çevre Koruma Örgütü’nün 

LoPH�VX\X�VWDQGDUWODUÕQGD�RUJDQLN�PDGGHOHU�LoLQ�ELOHúHQOHU�ED]ÕQGD�OLPLWOHU�D\UÕ�D\UÕ�
EHOLUWLOPHVLQH� UD÷PHQ� 76� ���¶GD� RUJDQLN� PDGGH� LoHUL÷L� WRplam olarak ifade 

edilmektedir (41).  

%DNÕU   
  

%DNÕU� LoPH� VXODUÕQGD� JHQHOOLNOH� G�ú�N� G�]H\OHUGH� EXOXQDELOPHNWHGLU� ���� �J�/���
'�ú�N�G�]H\OHUGHNL�EDNÕU�NRQVDQWUDV\RQODUÕ��ND\DODUÕQ�KDYD�HWNLVL\OH�ER]XQPDVÕQGDQ�
ND\QDNODQPDNWDGÕU�� )D]ODOÕ÷Õ� VX\XQ� J|U�Q�ú� YH� OH]]HWLQGH� GH÷LúLNOLNOHU� \DSWÕ÷Õ� JLEL�
LQVDQ� VD÷OÕ÷Õ� DoÕVÕQGDQ� GD� ]DUDUOÕGÕU�� 76� ���¶GD� � EDNÕU� LoLQ� YHULOHQ� G�]H\� ����PJ�O�
RODUDN�EHOLUWLOPHNWHGLU��'�Q\D�6D÷OÕN�7HúNLODWÕ�LVH�EX�SDUDPHWUH�LoLQ�����PJ�O�GH÷HULQL�
YHUPHNWH�YH�]DPDQOD�EX�GH÷HUL������PJ�O¶\H�G�ú�UPH\L�KHGHIOHPHNWHGLU�������). 

 

Çinko  

 

øoPH� VXODUÕQGD� �� PJ�OµQLQ� �]HULQGHNL� oLQNR� GH÷HUOHULQLQ� NDEXO� HGLOHELOLU� ELU� GH÷HU�
ROPDGÕ÷Õ� EHOLUWLOPHNWHGLU�� 76� ���¶GD� oLQNR� LoLQ� WDYVL\H� HGLOHQ� GH÷HU� ���� PJ�O�
PDNVLPXP�GH÷HU� LVH����PJ�O�RODUDN�YHULOPLúWLU��:+2�VWDQGDUWODUÕQGD� LVH�oLQNR�LoLQ�
ROGXNoD�\�NVHN�ELU�GH÷HULQ�YHULOGL÷L�GLNNDW�oHNPHNWHGLU������PJ�O���+HGHIOHQHQ�GH÷HU�
ise 5 mg/l‘dir. 

 

Alüminyum 

 

+DP� VXODUD� |Q� DUÕWPD� \DSÕOÕUNHQ� NXOODQÕODQ� DO�PLQ\XP� ELOHúLNOHUL� o|NHOWPH�
VÕUDVÕQGDNL� GLNNDWVL]OLNWHQ� GROD\Õ� LoPH� VXODUÕQD� NDUÕúDELOLU�� *�QO�N� DO�PLQ\XP�
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DOÕPÕQÕQ���¶LQGHQ� GDKD� D]ÕQÕQ� LoPH� VX\X� ND\QDNOÕ� RODELOHFH÷L� EHOLUWLOPHNWHGLU�� 76�
���¶GD�YH�:+2�VWDQGDUWODUÕQGD�DO�PLQ\XP�LoLQ�KHUKDQJL�ELU�GH÷HU�YHULOPHPLúWLU�� 
 

Kalsiyum ve Magnezyum  

 

6HUWOLN�VXGDNL����GH÷HUOLNOL�NDOVL\XP�YH�PDJQH]\XP�L\RQODUÕQGDQ�LOHUL�JHOPHNWHGLU��
TS 266’da kalsiyum için 75 mg�O��PDJQH]\XP�LoLQ����PJ�O�GH÷HUOHUL�YHULOPHNWHGLU��
'�Q\D�6D÷OÕN�7HúNLODWÕ� LVH�NDOVL\XP�LoLQ�VWDQGDUW�GH÷HUL�����PJ�O��PDJQH]\XP�LoLQ�
LVH�����PJ�O�RODUDN�EHOLUWPLúWLU�� 

 

.XUúXQ� 
 

76� ���¶GD� NXUúXQ� LoLQ� L]LQ� YHULOHQ� PDNVLPXP� GH÷HU� ����� PJ�O��:+2� YH� $YUXSD�
stDQGDUWODUÕQGD� LVH� ���� PJ�O� RODUDN� YHULOPHNWHGLU�� <�NVHN� G�]H\GH� NXUúXQD� PDUX]�
NDOÕQGÕ÷Õ�]DPDQ�J|]OHQHQ�HQ�EHOLUJLQ�HWNL�DQHPLGLU� 

 

Kadmiyum 

 

6XODUGDNL� NDGPL\XP� JHQHOOLNOH� PHWDO� HULWPH� YH� oHúLWOL� HQG�VWUL\HO� IDDOL\HWOHUGHQ�
ND\QDNODQPDNWDGÕU�� *DOYDQL]OL� oHOLN� ERUXODUÕQ� NRUR]\RQX� VRQXFXQGD� GD� VXODUD�
geçebilmektedir. 3-9 mg/l düzeylerinde kusturucu, 10-32 mg/l düzeyinde toksik, 300-

3500 mg/l düzeylerinde ise öld�U�F��HWNLVL�EXOXQPDNWDGÕU�������). 

 

Selenyum  

 

76����¶GD�L]LQ�YHULOHQ�PDNVLPXP�GH÷HU������PJ�O��:+2�YH�$YUXSD�6WDQGDUWODUÕQGD��
LVH�WDYVL\H�HGLOHQ�GH÷HU������PJ�O�RODUDN�YHULOPHNWHGLU��6HOHQ\XPXQ�ID]ODOÕ÷Õ�NDOS�YH�
NDUDFL÷HU�KDVDUÕQD��VDo�G|N�OPHVL���WÕUQDN�ER]XNOXNODUÕQD�GD�QHGHQ�RODELOPHNWHGLU� 
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Arsenik 

 

$UVHQLN� LoHUHQ� \�]H\� ND\DODUÕQÕQ� SDUoDODQPDVÕ� VRQXFX�� \D÷ÕúODUOD� VX� ND\QDNODUÕQD�
WDúÕQDELOLUOHU��76�����VWDQGDUWODUÕQGD�DUVHQLN� LoLQ� L]LQ�YHULOHQ�PDNVLPXP�GH÷HU������
PJ�OµGLU��:+2� VWDQGDUWODUÕQGD� DUVHQLN� LoLQ� WDYVL\H� HGLOHQ� GH÷HU� EX� GH÷HUOH� D\QÕGÕU�
(50).  

  

Krom  

 

TS 266’da krom için verilen maksimum dH÷HU������PJ�O��$YUXSD�VWDQGDUWODUÕQGD������
PJ�O� � YH�:+2�VWDQGDUWODUÕQGD� LVH� KHUKDQJL� ELU� GH÷HU�YHULOPHPLúWLU�� øoPH� VXODUÕQGD�
NURP� ��� YH� ��� GH÷HUOLNOL� GXUXPGD� EXOXQPDNWD� YH� EX� GH÷HUOLN� GH]HQIHNVL\RQXQ�
seviyesi ile etkilenmektedir (11,32). 

Siyanür 

  

TS 266’GD�VL\DQ�U�LoLQ�YHULOHQ�PDNVLPXP�GH÷HU�����PJ�O��:+2�VWDQGDUWODUÕQGD� LVH�
EX� GH÷HU� ����� PJ�O� � YHULOPLúWLU�� (QG�VWUL\HO� NLUOHQPH� �U�Q�� RODUDN� VXODUGD� G�ú�N�
düzeylerde bulunabilmektedir.  

 

�������6X�.DOLWHVLQL�*|VWHUHQ�øQGLNDW|U�2UJDQL]PDODU 

 

 Su kalitesini belirlemede Koliform bakteriler indikatör organizma olarak 

NXOODQÕOÕUODU��%XQODUÕQ� WLSLN�|UQHNOHUL�(VFKHULFKD�FROL��(�FROL��YH�IHNDO�VWUHSWRNRNLOHU�
ROXS�� KHU� LNLVLGH� LQVDQODUÕQ� EDUVDNODUÕQGD� EXOXQXU�� %X� RUJDQL]PDODU�� SDWRMHQ� EDUVDN�
bakterilerine nazaran dezHQIHNVL\RQD�NDUúÕ�GDKD�GD\DQÕNOÕGÕU��%X�VHEHSOH�NORUODQPÕú�
LoPH�VX\XQGD�NROLIRUP�EDNWHUL�EXOXQPDPDVÕ�SDWRMHQ�EDNWHULOHULQ�GH�EXOXQPDGÕ÷ÕQÕQ�
ELU�NDQÕWÕ� ROXU������POµGH���GHQ�GDKD�D]�VD\ÕGD�NROLIRUP�RUJDQL]PD� LKWLYD�HGHQ�ELU�
içme suyunun istatistiksel olarak�SDWRMHQ�PLNURRUJDQL]PD�LKWLYD�HWPH�úDQVÕ�ROPDGÕ÷Õ�
NDEXO�HGLOHUHN�EX�VD÷OÕN�EDNÕPÕQGDQ�HPQL\HWOL�NDEXO�HGLOLU��6XGD�NROLIRUP�RUJDQL]PD�
EXOXQPDVÕ�LQVDQ�GÕúNÕVÕQÕQ�NDUÕúPDVÕQGDQ�RODELOHFH÷L�JLEL�oLIWOLN�KD\YDQODUÕ�YH�WRSUDN�
erozyonu da olabilir (29). 
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4. ARAù7,50$'$1�(/'(�('ø/(1�%8/*8/$5�9(�7$57,ù0$� 
                                                                                                                                                                  

4.1.�$QNDUD�øOL�øoPH�6X\X�øKWL\DFÕ�  
 

$QNDUD¶QÕQ� ����� \ÕOÕQGD� EDúNHQW� ROPDVÕQD� NDGDU� RODQ� V�UHoWH� VX� LKWL\DFÕ�� oHúLWOL�
PHPED�VXODUÕ�YH�XIDN�NDSDVLWHOL�ND\QDNODUGDQ�NDUúÕODQPÕúWÕU��.HQW�Q�IXVXQGDNL�KÕ]OÕ�
DUWÕúOD� ELUOLNWH� VX� LKWL\DFÕ� NHQGLQL� KLVVHWWLUPH\H� EDúODPÕú� YH� ����� \ÕOÕQGD� \DSÕODQ�
Çubuk-,� %DUDMÕ� EX� LKWL\DFÕ� NDUúÕODPDGD� HQ� |QHPOL� WHVLV� ROPXúWXU�� &XPKXUL\HW�
G|QHPLQLQ�LON�EDUDMÕ�RODQ�EX�EDUDMOD���NHQWH�\ÕOGD�\DNODúÕN���[��6 m3 VX�VD÷ODQPÕúWÕU��
'DKD�VRQUDNL�\ÕOODUGD��EX�\HU��VW��ND\QDNODUÕQD�WDNYL\H�ROPDN��]HUH�dXEXN��øQFHVX��
.D\Dú� YDGLOHULQGH� JUXS� NX\XODU� DoÕODUDN� NHQWLQ� VX� LKWL\DFÕQÕQ� NDUúÕODQPDVÕQD�
oDOÕúÕOPÕúWÕU�� ����� \ÕOÕQGD� dXEXN-,� %DUDMÕ¶QÕQ� PHPEDÕQGD� EX� VLVWHPLQ� YHULPLQL�
DUWWÕUPDN�DPDFÕ\OD�dXEXN-,,�%DUDMÕ�LQúD�HGLOHUHN�NHQWLQ�VX�DoÕ÷Õ�NDUúÕODQPÕúWÕU��%X�LNL�
EDUDM� LOH� VLVWHPH�\ÕOGD� WRSODP���[��6 m3 VX�NDWÕOPÕúWÕU�� �����\ÕOÕQGD�NHQWLQ�Q�IXVX�
�������µH�\�NVHOPLú�YH�EX�WDULKWH�%D\ÕQGÕU�%DUDMÕ�LQúD�HGLOHUHN�GHYUH\H�JLUPLúWLU��%X�
EDUDMOD�NHQWH�\ÕOGD��[��6 m3 ilavH�VX�WHPLQ�HGLOPLúWLU�������\ÕOÕQGD�.XUWER÷D]Õ�GHUHVL�
�]HULQGH�LoPH�VX\X�YH�VXODPD�PDNVDWOÕ�.XUWER÷D]Õ�%DUDMÕ�YH�.XUWER÷D]Õ-$QNDUD�øVDOH�
+DWWÕ� LQúD� HGLOPLúWLU��<ÕOGD� ��[��6 m3 VX� WHPLQ�HGHQ� EX� WHVLV� KDOHQ� D÷ÕUOÕNOÕ� RODUDN�
içme ve kullanma suyuna hizmet vermektedir (14,18). 

 

$QNDUD¶QÕQ��LoPH�YH�NXOODQPD�VX\X�LKWL\DFÕ�������\ÕOÕQGD����[���6m3�������\ÕOÕQGD�
440x 106m3�� ����� \ÕOÕQGD� ���[� ��6m3� YH� ����� \ÕOÕQGD� LVH� ���[� ��6m3 olarak 

KHVDSODQPÕúWÕU��%X� LKWL\DFÕQ� KHVDSODQPDVÕQGD� �������\ÕOÕ� Q�IXVX������PLO\RQ�� ���� 

\ÕOÕ�Q�IXVX������PLO\RQ�������\ÕOÕ�Q�IXVX������PLO\RQ�������\ÕOÕ�Q�IXVX�����PLO\RQ��
�����\ÕOÕ�Q�IXVX������PLO\RQ�YH������Q�IXVX���PLO\RQ�NLúL�RODUDN�WDKPLQ�HGLOPLúWLU�
(33). 

 

$QNDUD¶QÕQ�X]XQ�YDGHOL�VX�LKWL\DFÕQÕQ�NDUúÕODQPDVÕ�LoLQ�'6ø�*HQHO�0�G�UO�÷�������
\ÕOÕQGD� ELU� )L]LELOLWH� YH�0DVWHU� 3ODQ� oDOÕúPDVÕ� \DSWÕUDUDN�$QNDUD¶QÕQ� VX� LKWL\DFÕQÕQ�
����� \ÕOÕQD� NDGDU� NDUúÕODQPDVÕ� � YH� EXQD� o|]�P� JHWLUHFHN� � RODQ� VX� ND\QDNODUÕQÕQ�
JHOLúWLULOPHVL� KHGHIOHQPLúWLU�%X� oDOÕúPDGD� VX� LKWL\DoODUÕQÕQ� WDPDPÕQÕQ�$QNDUD�dD\Õ�
KDY]DVÕQGDQ�NDUúÕODQPDVÕQÕQ�P�PN�Q�ROPDGÕ÷Õ�YH�EDúND�KDY]DODUGDQ�VX�DNWDUÕOPDVÕ�
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]RUXQOXOX÷X� GR÷PXúWXU�� %X� SODQODPD� LoLQGH� %D\ÕQGÕU� dD\Õ� �]HULQH� |QHULOHQ�
dDPOÕGHUH�%DUDMÕ������\ÕOÕQGD� LQúD�HGLOHUHN� LVDOH�KDWODUÕ�YH� ,�,,�,,,�QROX� W�QHOOHUL� LOH�
ELUOLNWH� GHYUH\H� JLUPLútir. Bu barajla Ankara kentinin içme ve kullanma suyu 

LKWL\DFÕQÕQ� \DNODúÕN� \DUÕVÕQÕ� WHúNLO� HGHQ� ���[��6m3�\ÕO� VX� WHPLQ� HGLOPHNWHGLU��
(÷UHNND\D� %DUDMÕ¶QGD� UHJ�OH� HGLOHQ� VXODU� .XUWER÷D]Õ� %DUDMÕ� J|O�QH� GHULYH� HGLOHUHN�
$QNDUD¶\D� \ÕOGD� ��[��6m3 su vermektedir. $N\DU� %DUDMÕQGDQ� UHJ�OH� HGLOHQ� VX� LVH�
(÷UHNND\D� %DUDM� J|O�QH� GHULYH� HGLOHUHN� $QNDUD¶\D� \ÕOGD� ��[��6m3 su temin 

HWPHNWHGLU�� $N\DU� %DUDMÕQGDQ� (÷UHNND\D� %DUDMÕ¶QD�� (÷UHNND\D� %DUDMÕ¶QGDQ�
.XUWER÷D]Õ� %DUDMÕ¶QD� LOHWLOHQ� KDP� VX�� .XWUER÷D]Õ� %DUDMÕ¶QGDQ� LNL� DGHW�� dDPOÕGHUH�
%DUDMÕ¶QGDQ�LVH�ELU�DGHW��������PP�|QJHULOPHOL�EHWRQDUPH�ERUXODUOD�$QNDUD�øYHGLN�
6X�$UÕWPD�7HVLVOHULQGH�DUÕWÕODUDN�NHQWH�VXQXOPDNWDGÕU�� 

 

4.2.�$QNDUD�øOL�øoLQ�7DKPLQ�(GLOHQ�1�IXV�9H�6X�øKWL\DoODUÕ� 
 

$QNDUD¶QÕQ� ����� \ÕOÕ� LWLEDUL\OH� |QJ|U�OHQ� Q�IXV� Ye buna paralel olarak su� LKWL\DFÕ�
tahmini Çizelge 4.2.1.¶GH�J|VWHULOPLúWLU����). 

 

dL]HOJH��������$QNDUD¶QÕQ�����-�����<ÕOODUÕ�$UDVÕQGDNL�1�IXV�YH��6X�øKWL\DoODUÕ����� 

 

 

 

 

 

 

 

 

<ÕO          Nüfus Brüt Su Tüketimi  
OLWUH�NLúL�J�Q 

%U�W�6X�øKWL\DFÕ���6m3 

2000 3169000 280.9 324.89 
2010 3878000 310.7 439.74 
2020 4696000 322.7 553.27 
2030 5569000 341.3 693.65 
2040 6369000 363.8 845.60 
2050 6999000 386.3 986.73 
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Çizelge 4.2.2.�$QNDUD¶QÕQ�����-������<ÕOODUÕ�$UDVÕQGDNL�1�IXV�$UWÕúÕ����) 
 

øO�7RSODPÕ�   .HQW�7RSODPÕ   

x 1000 % x 1000 % 

<ÕO 

        

1927 405  74  

1935 534 3,47 122 6,23 

1940 603 2,43 157 4,96 

1945 696 3,29 227 7,31 

1950 820 6,26 288 4,83 

1955 1121 3,29 451 8,94 

1960 1321 4,37 650 6,89 

1965 1644 4,33 905 6,63 

1970 2042 4,72 1236 6,22 

1975 2585 1,98 1701 6,38 

1980 2855 2,94 1878 1,96 

1985 2910 2,13 2252 3,63 

1990 3237 2,24 2584 1,43 

1997 3694 1,86 2984 2,02 

 

1927-����� \ÕOODUÕ� DUDVÕQGDNL� ��� \ÕOOÕN� V�UH� LoLQGH� 7�UNL\H¶QLQ� WRSODP�Q�IXVX� �� NDW�
DUWWÕ÷Õ�KDOGH�$QNDUD�NHQW�Q�IXVX��0 kat DUWPÕúWÕU��dL]HOJH����������$QNDUD�øOL�WRSODPÕ���
NDW�DUWWÕ÷Õ�KDOGH�NHQW�Q�IXVX����NDW�DUWPÕúWÕU��'ROD\ÕVÕ\OD�$QNDUD��ONH�Q�IXV�DUWÕúÕQD�
NÕ\DVOD�KÕ]OÕ�Q�IXV�DUWÕúÕQD�VDKLSWLU�������\ÕOÕQGDQ�LWLEDUHQ�Q�IXV�DUWÕú�KÕ]ÕQÕQ�����¶LQ�
DOWÕQD�G�úP�ú�ROPDVÕ�JHUoH÷L�GLNNDWH�DOÕQDUDN�����¶OL�\ÕOODUÕQ�LON�oH\UH÷LQGH���µQLQ�
ELUD]� DOWÕQGD� YH� NÕUVDO�NHQWVHO� Q�IXV� GD÷ÕOÕP� RUDQÕQÕQ� ���-%70 veya %25-%75 

FLYDUÕQGD� ROPDVÕ� EHNOHQPHNWHGLU�� %XQD� J|UH�PHYFXW� YH� JHOLúWLULOHFHN� VX� ND\QDNODUÕ�
DúD÷ÕGD�YHULOPLúWLU� 
 

Çizelge 4.2.3. Ankara¶QÕQ� 6X� øKWL\DFÕQÕ� .DUúÕOD\DQ� 0HYFut Kaynaklar Ve 
Kapasiteleri (33) 

 
.D\QD÷ÕQ� 
$GÕ 

Mevcut Kapasite 
106m3�\ÕO 

2004-����� <ÕOÕQGD�
Kapasite 106m3�\ÕO 

�����<ÕOÕQGD�.DSDVLWH���6m3�\ÕO 
<HU�DOWÕ�6XODUÕ�YH�3ÕQDUODU 22 0 0 
dXEXN�,,�%DUDMÕ 20 20 20 
.D\Dú-%D\ÕQGÕU�%DUDMÕ 7 7 7 
.XUWER÷D]Õ�%DUDMÕ 67 55 55 
(÷UHNND\D�%DUDMÕ 90 90 90 
$N\DU�%DUDMÕ 49 49 49 
dDPOÕGHUH�%DUDMÕ 150 150 150 
.DYúDNND\D�%DUDMÕ 0 50 50 
Gerede Sistemi  0 188 295 
Toplam Kapasite  405 609 716 
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6RQXo� RODUDN�� $QNDUD¶QÕQ� ����-����� \ÕOODUÕ� DUDVÕQGDNL� VX� LKWL\DFÕ� *HUHGH�
Sisteminden, 2028-����� \ÕOODUÕ� DUDVÕQGDNL� VX� LKWL\DFÕ� � LVH� .Õ]ÕOÕUPDN� VLVWHPLQGHQ�
NDUúÕODQDFDNWÕU�� %X� \HQL� ND\QDNODUÕQ� LúOHWPH\H� DOÕQPDODUÕ� GXUXPXQGD�� LúOHWPH� GÕúÕ�
EÕUDNÕOPDVÕ�|QJ|U�OHQ�\HU�DOWÕ�VX\X�NX\XODUÕ�YH�WHVLVOHUL�LOH�dXEXN-,�%DUDMÕ¶QÕQ�\HGHN�
RODUDN� LOHULGH� NXOODQÕOPDN� �]HUH� D\QHQ� PXKDID]DVÕ� LOH� 6X� .LUOLOL÷L� .RQWURO�
<|QHWPHOL÷L�HVDVODUÕQD�J|UH�NRUXQPDODUÕ�JHUHNOLOL÷L�|QJ|U�OP�úW�U�� 

 

 4.3. Ankara’da Su Tüketimi  

 

$QNDUD¶GD�VX�W�NHWLPL�NRQXWODUGD������WLFDUHW�YH�VDQD\L�DODQÕQGaki su tüketimi %10, 

UHVPL� NXUXPODU� YH� UHVPL� KL]PHWOHUGHNL� VX� W�NHWLPL� LVH� ���µGXU�� ùHNLO� ������¶GH�
$QNDUD¶GD� VX� W�NHWLPL� GH÷HUOHUL� J|VWHULOPLúWLU�� dL]HOJH� ������’de 1995-����� \ÕOODUÕ�
DUDVÕQGD�$QNDUD¶QÕQ�DUWDQ�Q�IXVXQD�SDUDOHO�RODUDN�VX�W�NHWLP�GH÷HUOHUL�YHULOPLúWLU� 
 

���
���

���
.RQXW

5HVPL�.XUXPODU
YH�5HVPL
+L]PHWOHU�
7LFDUHW�YH
6DQD\L�$ODQÕQGD
7�NHWLP�

 ùHNLO��������$QNDUD¶GD�6X�7�NHWLPL�'H÷HUOHUL����� 
 

Çizelge 4.3.1. Su tüketimi ve Talebi (35) 

 

�������������.LúL�%DúÕQD�*�QO�N�1HW�6X�7DOHEL  
<ÕO� 
  

 
Nüfus 
  

Evsel(1/ki.gün)  Sanayi  Kurum   Toplam   

 1995  2840000 106 15 48 189 

 2000  3575433 111 16 48 175 

 2005  4429398 117 17 48 182 

 2010  5487327 123 18 48 189 

2015 6137206 129 18 48 195 

2020 3864053 136 19 48 203 

2025 7676982 136 19 48 203 
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4.4. øoPH�6X\X�$UÕWPD�6LVWHPLQLQ�$OWHUQDWLIi ve Maliyeti  

 

Bu çDOÕúPDGD��0DPDN�%|OJHVL�YH�FLYDUÕQD�LoPH�YH�NXOODQPD�VX\X�VD÷OD\DQ�%D\ÕQGÕU 
øoPH� 6X\X� $UÕWPD� 7HVLVLQL� ED] alarak, alternatif� LoPH� VX\X� DUÕWPD� VLVWHPL� WHúNLO�
HGLOPLúWLU��6X�DUÕWPD�V�UHFLQLQ�DNÕP�úHPDVÕ�DúD÷ÕGD�J|VWHULOPLúWLU�� 
 

ùHNLO��������$OWHUQDWLI�øoPH�6X\X�$UÕWPD�7HVLVL�$NÕP�ùHPDVÕ  
 

    %D\ÕQGÕU�%DUDMÕ�                              Ön Klorlama 

  
 

4.5. $UÕWPD�7HVLVL�%R\XWODQGÕUÕOPDVÕ�� 
dL]HOJH��������0DPDN�øOoHVL�<ÕOODUa �*|UH�1�IXV�6D\ÕP�6RQXoODUÕ  
YIL  1985 1990 2000 

NÜFUS 379.460 410.359 430.606 

.DUÕúWÕUPD Durultucular 

Filtrasyon 
(Aktif Karbon 
     Filtreler ) 
 

 
Ankara 

Demir III 
Klorür 
Aktif karbon 
Potasyum 
Permanganat 
Polielektrolit Son Klorlama 

+DYDODQGÕUPD�
(Kaskad Tipli 4  

Kademeli) 

Temiz Su 
7DQNÕ 
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øOOHU�%DQNDVÕ�<|QWHPLQH�*|UH�� 
Ç= {(Ny/ Ne) 1/t } x 100 

Nt= Ny x ( 1+ Ç) t 

1H �%HOGHQLQ�HVNL�Q�IXV�VD\ÕPODUÕ� 
1\ �%HOGHQLQ�\HQL�Q�IXV�VD\ÕPÕ� 
1W �%HOGHQLQ�W�\ÕO�VRQUDNL�Q�IXVX� 
d �dR÷DOPD�NDWVD\ÕVÕ 
7 �øNL�Q�IXV�VD\ÕPÕ�DUDVÕQGDNL�\ÕO� 
�����\ÕOÕ�Q�IXV�VD\ÕPÕ�ED]�DOÕQÕUVD��oR÷DOPD�NDWVD\ÕVÕ�d �������EXOXQXU�� 
N2002 = 430.606 x ( 1+0,01) (2002-2000)  ���������NLúL� 
N2005 = 439.261 x ( 1+0,01) (2005-2002)  ���������NLúL� 
N2010 = 452.571 x ( 1+0,01) (2010-2005) = 475.656�NLúL� 
N2015 = 475.656 x ( 1+0,01) (2015-2010) = 499.919�NLúL� 
N2020 = 499.919 x ( 1+0,01) (2020-2015) = 525.419�NLúL� 
N2025 = 525.419 x ( 1+0,01) (2025-2020) = 552.220�NLúL� 
N2030 = 552.220 x ( 1+0,01) (2030-2025)  ���������NLúL� 
N2035 = 580.388 x ( 1+0,01) (2035-2030)  ���������NLúL� 
N2040 = 609.993 x ( 1+0,01) (2040-2035)  ���������NLúL� 
 

dL]HOJH���������0DPDN�øOoHVL�øoPH�6X\X�øKWL\DFÕ� 
 PROJE 
KADEME 

 YIL NÜFUS       q 
( lt/N/g)    

 4úHEHNH 
   (lt/s) 

 Qmax 
  (lt/s) 

  Q 
( m3/s)  

   2002  439.261  180  915,12 1372,69  1,37  

   2005  452.571  180  942,85  1414,28  1,41 

   2010  475.656  180  990,95  1486,28  1,48 

      I. Kademe  2015  499.919  180  1041,49  1562,24  1,57 

  2020  525.419  180  1094,62  1641,93  1,64 

   2025  552.220  180  1150,45  1725,68  1,72 

   2030  580.388  180  1209,14  1813,71  1,81 

   2035  609.993  180  1270,81  1906,22  1,90 

     II. Kademe  2040  641.108  180  1335,64  2003,46  2,00 



 70 

$UÕWPD�7HVLVL�LoLQ�\XNDUÕGD�\DSÕODQ�KHVDSODPDODU�VRQXFX�� 
�����\ÕOÕ�LoLQ�GL]D\Q�NDSDVLWHVL������m3/s = 135.648 m3�J�Q�RODFDNWÕU� 
�����\ÕOÕ�LoLQ�GL]D\Q�NDSDVLWHVL������m3/s = 271.296  m3�J�Q�RODFDNWÕU�� 
%DUDM�LOH�LoPH�VX\X�GHSRVX�DUDVÕQGDNL�KDWWDQ�DUÕWPD�WHVLVLQH�ED÷ODQDQ�∅1400 mm’lik 

KDW� �]HULQH�� WHVLVH� JLUHFHN�GHEL\L� |OoPHN� LoLQ� ELU� GHELPHWUH� NRQXODFDNWÕU��Ham su, 

GHELPHWUHGHQ� JHoWLNWHQ� VRQUD�� KDYDODQGÕUPD� �QLWHVL� LoHULVLQGHNL� JLULú� \DSÕVÕQD�
gelecektir (36,37).  

 

+DYDODQGÕUPD�hQLWHVL� 
 

+DYDODQGÕUPD��QLWHVL�PHYFXW�DUÕWPD�VLVWHPLQGH�ROPD\ÕS��DOWHUQDWLI�DUÕWPD�VLVWHPLQGH�
WHúNLO�HGLOPLúWLU��+DYDODQGÕUPD� WHVLVL�NDVNDG� WLSL� �ELU�KDYDODQGÕUPD��QLWHVL�úHNOLQGH�
projelendirilecektir (38).�.DVNDG�KDYDODQGÕUÕFÕODUGD�RNVLMHQ� WUDQVIHUL�DúD÷ÕGD�YHULOHQ�
IRUP�OOH��LIDGH�HGLOPLúWLU�������� 
Cn= Cs - ( Cs -  Co) (1- Kn)n                          K= 0,45 x (1+ 0,046 x T) x h 

Co= HDPVX\XQ�LON�o|]�QP�ú�RNVLMHQ�NRQVDQWUDV\RQX�����JU�P3 ) 

&V �2NVLMHQ�GR\JXQOXN�GH÷HUL������Û&�µGH����JU�P3 ) 

K= Verim sabiti 

7� �6ÕFDNOÕN 

K �'�ú�P�\�NVHNOL÷L 
Q �.DGHPH�VD\ÕVÕ 
Kn= Her kademenin verim sabiti ( Kn= K/ n)  

Cn= Q��.DGHPHGHQ�VRQUDNL�o|]�QP�ú�RNVLjen konsantrasyonu  

 

��.DGHPHOL�+DYDODQGÕUPD�� 
h= 2/ 1= 2,0 m  için                    K.Cs= 7,5 gr/m3  O2    K= 0,75  
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n= 1 kademe  Kn= 075/1= 0,75 

Cn= Cs - ( Cs -  Co) (1- Kn)n   = 10- ( 10-6) ( 1-0,75)1 = 9,0 gr/m3        

 

��.DGHPHOL��+DYDODQGÕUPD�� 
h= 2,0/2= 1,0 m için                      K.Cs= 5,6 gr/m3  O2    K= 0,56 

Cn= Cs - ( Cs -  Co) (1- Kn)n   = 10- ( 10-6) ( 1-0,56)2 = 9,23 gr/m3        

 

��.DGHPHOL�+DYDODQGÕUPD�� 
h= 2,0/ 3= 0,67 m için                   K.Cs= 4,2 gr/m3  O2    K= 0,42 

Cn= Cs - ( Cs -  Co) (1- Kn)n   = 10- ( 10-6) ( 1-0,42)3 = 9,22 gr/m3        

 

��.DGHPHOL�+DYDODQGÕUPD�� 
h= 2,0/4= 0,5 m için                       K.Cs= 3,7 gr/m3  O2    K= 0,37 

Cn= Cs - ( Cs -  Co) (1- Kn)n   = 10- ( 10-6) ( 1-0,37)4 = 9,37 gr/m3       

 

5 Kademeli HDYDODQGÕUPD�� 
h= 2,0/5= 0,4 m için                       K.Cs= 3,0 gr/m3  O2    K= 0,30 

Cn= Cs - ( Cs -  Co) (1- Kn)n   = 10- ( 10-6) ( 1-0,30)5 = 9,32 gr/m3        

9HULPOLOLN�DoÕVÕQGDQ���NDGHPHOL�NDVNDG�KDYDODQGÕUPD�X\JXQ�RODFDNWÕU�� 
 

Ön Klorlama ve Koagülant Maddeler  

 

gQ�NORUODPD�LúOHPL��PHYFXW�DUÕWPD�VLVWHPLQGH�ROPD\ÕS��DOWHUQDWLI�DUÕWPD�VLVWHPLQGH�
X\JXODQDFDNWÕU�� $OJOHULQ� JLGHULOPHVL� YH� LON� GH]HQIHNVL\RQX� VD÷ODPDN� LoLQ� |Q�
NORUODPD� \DSÕODFDNWÕU�� gQ� NORUODPD� LúOHPL�� WULKDORPHWDQ� ROXúXPXQD� ED÷OÕ� RODUDN�



 72 

süUHNOL�YH\D�úRNODPD�úHNOLQGH�RODFDNWÕU��.ORU�JD]�KDOLQGH�ROGX÷X� LoLQ�VX� LoHULVLQGH�
o|]�S�GR]ODPD�\DSÕODFDNWÕU��6XGD�o|]�QHQ�NORU�SRPSDODUOD�EDVÕODFDNWÕU��6�OI�ULN�DVLW�
LOH�S+�D\DUODPDVÕ�\DSÕODFDNWÕU��.RDJ�ODQW�PDGGH�RODUDN�NXOODQÕODFDN�RODQ�GHPLU�,,,�
klorür�� KÕ]OÕ� NDUÕúWÕUPD��QLWHVL� LoHULVLQGHNL� JLULú� \DSÕVÕQD� YHULOHUHN� EXUDGD� KRPRMHQ�
ELU� NDUÕúÕP� ROXúWXUPDVÕ� YH� VRQXFXQGD� VXGDNL� DVNÕGD� NDWÕ� PDGGHOHULQ� PLNURIORNODU�
ROXúWXUPDVÕ�VD÷ODQDFDNWÕU��3ROLHOHNWUROLW��ROXúDQ�IORNODUÕQ�E�\�W�OPHVL�YH�\XPDNODPD�
LúOHPLQLQ�KÕ]ODQPDVÕ�LoLQ��VX\XQ�NRNX�YH�WDW�SUREOHPLQL�RUWDGDQ�NDOGÕUPDN�LoLQ�aktif 

karbon, manganez giderimi için potasyum pHUPDQJDQDW�GR]ODQDFDNWÕU�� 
 

+Õ]OÕ�.DUÕúWÕUPD�7HVLVL 
 

+Õ]OÕ� NDUÕúWÕUPD� ELU� �QLWH� úHNOLQGH� RODFDNWÕU�� +Õ]OÕ� NDUÕúWÕUPD� RGDODUÕQÕQ�
projelendirilPHVLQGH�KÕ]�JUDG\DQÕ�YH bekleme süresi�GLNNDWH�DOÕQÕU�(13). .DUÕúWÕUÕFÕODU�
pervane tipi seçilecektir. 0HNDQLN� NDUÕúWÕUÕFÕODU� LoLQ� NDUÕúWÕUPD� RGDVÕQGD� EHNOHPH�
süresi t=30~60 s,�KÕ]�JUDG\DQÕ�LVH�* ����a�����V-1 DUDVÕQGD�DOÕQPDNWDGÕU�� 
 

.RDJ�ODQW�WDQN�VD\ÕVÕ�: 1 adet 

Bekletme süresi: 50 s 

6DELW�VX�\�NVHNOL÷L���K�����P 

+Õ]OÕ�NDUÕúWÕUÕFÕ�VD\ÕVÕ����DGHW 
6DELW�KÕ]�JUDG\DQÕ���*�������V-1  

Q= 1,57  m3 /s  

Vsu ≅ 1,57 m3 /s x 50  s ≅ 80 m3 

Asu  ≅ 80 m3 / 5 m = 16 m2 

hQLWH�HEDWODUÕ��NDUH�RODFDN�≅  4 m 

+Õ]OÕ�.DUÕúWÕUPD�*LULú�%RUXVX�+HVDEÕ� 
 Q= 1,57 m3 /s 
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D= ∅1400 mm için 4 9[$ �9[�IG2/ 4  ⇒   V= 1,03 m/ s 

.DUÕúWÕUÕFÕ�0RWRUODU�øoLQ�*�o�+HVDSODUÕ�� 
Gerekli Güç   N =  G2 x µ  x V   IRUP�O��LOH�EHOLUWLOPLúWLU������� 
* �+Õ]�JUDG\DQÕ� 
µ = Viskozite 

V= Hacim 

N= 5002 x 1,04 x10-3 x 80  = 20.800 Watt 

Motor  gücü, verimin 0,8 kabulü ile ; Nm= 20800 / (0,8 x 1000) = 26 kW  

 

<DYDú�.DUÕúWÕUÕFÕODU� 
 

Her durultucu için iki bölmeli IORN�ODV\RQ� WDQNÕ� \DSÕODFDNWÕU��Bu bölümde GH� KÕ]�
JUDG\DQÕ�YH�EHNOHPH�V�UHVL�|QHPOLGLU��øON�E|OPHGHNL��KÕ]�JUDG\DQÕ���- 100 s-1 ikinci 

bölmede ise 40-50 s-1 DUDVÕ�VHoLOHFHNWLU. Bekleme süresi ise t= 15-���GDNLND�DUDVÕQGD�
RODFDNWÕU� (13). +HU� E|OPHGHNL� KÕ]� JUDG\DQÕ� GH÷LúLN� ELU� GH÷HU� DOÕQÕU�� 2OXúDFDN�
\XPDNODUÕQ�NÕUÕOPDPDVÕ�LoLQ�KÕ]�JUDG\DQÕ�GH÷HUL�G�ú�U�OHFHNWLU�� 
 

)ORN�ODV\RQ�7DQNÕQÕQ�%R\XWODQGÕUÕOPDVÕ 
 

1 Flokülasyona gelecek debi= 1,57 m3 /s / 3 ≅ 0,52 m3 /s 

Bekletme süresi= 17 dakika = 1020  s 

)ORN�ODV\RQ�WDQNÕ�KDFPL� ����� m3 /s x 1020 s = 550,8 m3  

7DQNÕQ�X]XQOX÷X ��� m 

7DQNÕQ�VX�\�NVHNOL÷L� ���P� 
7DQNÕQ�JHQLúOL÷L �������P3 / (16m x 5m) ≅7 m 
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%XQD�J|UH�WDQNÕQ�JHUoHN�KDFPL� ���[��[� �������P3  

7DQNÕQ�KHU�E|OPHVLQLQ� hacmi = 560/2 = 280 m3  

Buna göre gerçek bekleme süresi = 560 m3 / 0,52 m3 /s = 1,037 s.= 17,28 dakika 

 

Durultucular 

 

Q= 1,57 m3 /sn = 5652 m3 /saat = 135.648m3 /gün 

So(max) = 7,7 m3 /m2 .saat 

A = 5652 m3 /saat / 7,7 m3 /m2 .saat= 734 m2 

AToplam = 3 x 734 = 2202 m2 

 

dDPXU�hUHWLPLQLQ�+HVDEÕ 
 

$VNÕGD� NDWÕ� PDGGH� PLNWDUÕQÕQ (AKM) � PHYVLPVHO� GH÷LúLNOLNOHU� J|VWHUPHVL� YH�
baraMGDQ� VRQUD� DUÕWPD\D� JHOHFHN� DVNÕGD� NDWÕ� PDGGHQLQ� RUWDODPD\D� \DNÕQ� JHOHFH÷L�
G�ú�Q�OP�ú�YH�����PJ��OWµOLN�RUWDODPD�GH÷HU�NDEXO�HGLOPLúWLU�� 
 

Q ��DUÕWPD�PD[�GHELVL�=135.648 m3/gün 

Ham sudaki AKM= 100 mg/lt = 100 gr/ m3 

'XUXOWXFXODUÕQ�VDELW�JLGHULP�YHULPOHUL�\DNODúÕN������DOÕQÕUVD�� 
Toplam Çamur Üretimi= 100 gr/ m3 x 135.648 m3/gün x 0,98 ≅ 13.294 kg AKM/gün 
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Filtre Tesisi 

 

7HVLVWH� LQúD� HGLOHFHN� ILOWUHOHU� LoLQ� PHYFXW� VLVWHPGHQ� IDUNOÕ� RODUDN� dolgu maddesi 

DNWLI� NDUERQ� NXOODQÕODFDNWÕU�� Aktif karbon filtreler insan müdahelesine gerek 

GX\PDNVÕ]Õn tam otomDWLN� RODUDN� oDOÕúÕU�� *�QGH� ��� GDNLND süreyle otomatik ters 

\ÕNDPD� LúOHPLQL� \DSDQ� DNWLI� NDUERQ� ILOWUHOHU� EX� úHNLOGH� NHQGLVLQL� \HQLOHU�� Filtre 

gövdeleri,�|]HO�NDUÕúÕPOÕ�ILEHUJODVV�GRNXGDQGÕU��$NWLI�NDUERQ�ILOWUHOHUGH��VX\XQ�ILOWUH�
içerisinden geçerNHQ� DoWÕ÷Õ� \ROODU�� WHUV� \ÕNDPD� HVQDVÕQGD� GD÷ÕWÕODUDN� ILOWUH� \DWD÷ÕQD�
KRPRMHQOLN�ND]DQGÕUÕOÕU�� 
 

2UJDQLN�PDGGH�YH�VHUEHVW�NORU�PLNWDUÕQD�J|UH�ILOWUDV\RQ�KÕ]Õ�9o max =15 m3/m2.saat 

NDEXO�HGLOPLúWLU�� 
Q= 1,57 m3 /s = 5652 m3 /saat 

A= 5652 m3 /saat /  15 m3/m2.saat = 376,8 m2 

 

Klor Temas TankÕ� 
 

6RQ� NORUODPD� NORU� WHPDV� WDQNÕQÕQ� JLULú� ERUXVXQXQ� KHPHQ� |Q�QH� \DSÕODFDNWÕU��.ORU��
7HPDV� WDQNÕ� ����� ���� P3 / gün’lük bir debiyle 20 dakika bekletme süresini 

VD÷OD\DFDNWÕU��7HPDV�WDQNÕQGD��WDQNODUD�|]J��RODQ�\�NVHN�GHUHFHOL� �DNÕPÕ�VD÷ODPDN�
LoLQ�E|OPHOL�GXYDUODU�RODFDNWÕU�� 
 

7DQN�VD\ÕVÕ��� 

%|OPH�VD\ÕVÕ��� 
T bekleme süresi: 20 dakika 

Debi: 1,57 m3 / s = 94,2 m3 /dakika 

Su hacmi= 94,2 x 20 = 1.884 m3 
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6X�\�NVHNOL÷L� ���P� 
7DQN�DODQÕ� �����P2 

*HQLúOLN ��5,7m  

Uzunluk= 40 m 

 

ÇamuU�.R\XODúWÕUPD�7DQNODUÕ� 
 

dDPXU� NR\XODúWÕUPD� WDQNÕ�� VDELW� ELU� N|SU�� YH� G|QHQ� ELU� VÕ\ÕUÕFÕGDQ� ROXúDFDNWÕU��
dDPXU� WDQNÕ� RUWDVÕQGDQ� EHVOHQPHNWHGLU� Üstte \�]HQ� VX�� SRPSDODU� WDUDIÕQGDQ� KÕ]OÕ�
NDUÕúWÕUPD��QLWHVLQH�SRPSDODQPDNWDGÕU�� 
 
.XUX�NDWÕ�PDGGH�LoHUL÷L�tankD�JLULúWH�\DNODúÕN�������|]J�O�D÷ÕUOÕN������NJ�P3 olarak  

DOÕQGÕ÷ÕQGD�� 
Çamur debisi= 13.294 kg AKM/ gün/ ( 0,02 x 1000 kg/m3 ) = 664,7 m3 /gün 

$.0� �$VNÕGD�NDWÕ�PDGGH� 
.XUX�NDWÕ�PDGGH�LoHUL÷L�WDQNWDQ�oÕNÕúWD��\DNODúÕN�������YH�|]J�O�D÷ÕUOÕN �����NJ�P3 

olaUDN�DOÕQGÕ÷ÕQGD�� 
Çamur debisi= 13.294 kg AKM/ gün/ ( 0,035 x 1010kg/m3 ) = 376 m3 /gün bulunur.  

Süzüntü suyu debisi= 664,7 m3 /gün - 376 m3 /gün = 288,7 m3 /gün 

<R÷XQODúWÕUÕFÕ��VW�VX\X�SRPSDVÕ�� 
3RPSD�VD\ÕVÕ� ���DVÕO�����\HGHN� 
Pompa tiSL� �J�QHú�HQHUMLVL\OH�oDOÕúDQ�'DOJÕo�SRPSD  
Süzüntü suyu debisi = 288,7 m3 /gün 

Pompa debisi = 288,7 m3 /gün / 24 saat = 12 m3 / saat  

Seçilen pompa kapasitesi= 10 m3 / saat  

dDPXU� \R÷XQODúWÕUÕFÕGDQ� JHOHQ� oDPXU için çamur lagünü  �� D\OÕN� ELU� GHSRODPD�
LKWL\DFÕQÕ�NDUúÕOD\DFDN�úHNLOGH�LNL�DGHW��RODFDNWÕU�� 
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��D\OÕN�ELULNHFHN toplam �oDPXU�PLNWDUÕ �376 m3 /gün x 30 gün x 3 ay = 33.840 m3 

dDPXUOX�VX�GHULQOL÷L�\DNODúÕN������P�DOÕQÕUVD�JHUHNOL�ODJ�Q�DODQÕ��� 
A= 33.840 m3 / 3,5 = 9.668 m2  ( 2 lagün için toplam hacim)  

1 adet lagün için boyutlar ;  A= 9.668 m2 / 2= 4.834 m2 

+HU�ELU�ODJ�Q�Q�ER\XWODUÕ� 
L= 95 m 

W= 50,9  m 

Çizelge 4.5.7.’de $OWHUQDWLI���øoPH�6X\X�$UÕWPD�3URMHVL�hQLWHOHUL�YH������<ÕOÕ��øQúDDW�
0DOL\HWOHUL� YHULOPLúWLU�� 0DOL\HW� KHVDSODPDODUÕQD� LúOHWPH� JLGHUOHUL� HNOHQPHPLúWLU 
(39,40). 

 

Çizelge 4.5.7. $OWHUQDWLI���øoPH�6X\X�$UÕWPD�3URMHVL�hQLWHOHUL�YH   �����<ÕOÕ��   øQúDDW� 
Maliyetleri (39,40)                     

NO ARITMA h1ø7(/(5ø TUTARI (TL) 

1 øVDOH�+DWWÕ-$UÕWPD�7HVLVL�YH�øOHWLP�%RUX�YH�(NLSPDQÕ 414.050.000.000 

2 HavalandÕUPD�%LQDVÕQGDQ�.ORU�7HPDV�7DQNÕQD��+DW 604.823.000.000 

3 +DYDODQGÕUPD�<DSÕVÕ 159.753.900.000 

4 +Õ]OÕ�.DUÕúWÕUPD 58.023.000.000 

5 Durultucular 454.980.000.000 

6 Filtreler 960.397.300.000 

7 .ORU�%LQDVÕ 266.243.600.000 

8 .ORU�7HPDV�7DQNÕ 147.588.900.000 

9 .LP\D�%LQDVÕ 87.673.400.000 

10 dDPXU�<R÷XQODúWÕUPD 70.652.600.000 

11 )LOWUH�%LQDVÕ 339.089.000.000 

12 6ÕKKL�7HVLVDW 7.650.800.000 

13 .DORULIHU�7HVLVDWÕ 41.741.450.000 

14 0�úWHUHN�7HVLVDW 84.914.200.000 

15 +DYDODQGÕUPD�7HVLVDWÕ 2.736.350.000 

16 Otomatik Kontrol 6.075.000.000 

17 %U�O|U�7HVLVDWÕ 9.513.000.000 

 Genel Toplam  3.715.905.500.000 TL  
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4.6.�øYHGLN�6X�$UÕWPD�7HVLVOHULQGHNL�6X\XQ�.DOLWHVL�YH�$6.ø��/DERUDWXYDUODUÕ� 
 

øYHGLN�6X�$UÕWPD�7HVLVOHUL�/DERUDWXvDUÕQGD�EDUDMODUGDQ�JHOHQ�KDP�VXGDQ�EDúOD\DUDN�
DUÕWÕODQ� VX\XQ� úHKLU� úHEHNHVLQH� LOHWLOPHVL� NDGHPHOHUL� DUDVÕQGD�� \DSÕODQ� E�W�Q� DUÕWPD�
LúOHPOHUL�KHU�J�Q�UXWLQ�RODUDN�NRQWURO�HGLOLU�YH�VX\XQ�DUÕWÕOPDVÕQGD�RSWLPXP�oDOÕúPD�
úDUWODUÕQÕQ �VD÷ODQPDVÕ�LoLQ�WHVLVH�G�]HQOL�RODUDN�ELOJL�YHULOLU�� 

 

ASKø¶QLn laboUDWXYDUODUÕQGD� 76� ���� VWDQGDUWODUÕQFD� |QJ|U�OHQ� DQDOL]� PHWRGODUÕ�
NXOODQÕODUDN� VX� QXPXQHOHUL� NRQWURO� HGLOPHNWH� YH� VRQXoOara göre önlemler 

DOÕQPDNWDGÕU�� $6.ø� ODERUDWXYDUÕ�� 7HPL]� VX�� $WÕN� VX� YH� %DNWHUL\RORMi 
laboUDWXYDUODUÕQGDQ�ROXúXU. 

 

øYHGLN� 6X� $UÕWPD Tesisleri LaboratuYDUÕQGD� EXODQÕNOÕN� �178��� S+�� EDNL\H� NORU��
alüminyum (Al+3), sertlik (°FS), alkalinite (CaCO3 ), nitrit, amonyak, iletkenlik, 

organik madde ve bakteriyolojik analizler günlük olarDN�\DSÕOPDNWDGÕU�  
 

$6.ø� ODERUDWXYDUODUÕQGD� �76����� øoPH�6X\X�6WDQGDUWODUÕQGD� YHULOHQ� SDUDPHWUHOHULQ�
NRQWURO� HGLOGL÷L�� 76� ���¶QÕQ� LVH� WHO, EPA ve EC içme suyu standartlaUÕ\OD�
NDUúÕODúWÕUÕOGÕ÷ÕQGD�HNVLNOLNOHUL�ROGX÷X�ELOLQPHNWHGLU��$6.ø�laboratuvarlarÕQda WHO, 

(3$� YH� (&� LoPH� VX\X� VWDQGDUWODUÕ\OD belirtilen kalite SDUDPHWUHOHULQGHQ� NRNX� HúLN�
GH÷HUL� toksik maddeler (toksafen, endrin, lindan, metoksiklor, klorofoksi, stronsiyum 

���� WULWL\XP��� J�P�ú� GH÷HUL� parametrelerinin� DQDOL]H� WDEL� WXWXOPDGÕ÷Õ� J|U�OP�úW�U��
$6.ø� ODERUDWXvDUODUÕ� � \HWHUVL]� NDOPDNWDGÕU�� /DERUDWXYDUODUGD� \DSÕODQ� DQDOL]OHULQ�
J�QFHOOHúWLULOPHVL� YH� JHOLúWLULOPHVL� JHUHNOLGLU�� dL]HOJH� ������¶GH� � øYHGLN� 6X� $UÕWPD�
7HVLVOHULQGH� oÕNDQ� VX\XQ� NDOLWHVL� LOH�'�Q\D� 6D÷OÕN� 7HúNLODWÕ� NDOLWH� SDUDPHWUHOHULQLQ�
NDUúÕODúWÕUÕOPDVÕ�J|VWHULOPLúWLU� 
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Çizelge 4.6.1.�øYHGLN�6X�$UÕWPD�7HVLVOHULQGH�oÕNDQ�VX\XQ�NDOLWHVL�LOH�'�Q\D�6D÷OÕN�
7HúNLODWÕ�NDOLWH�SDUDPHWUHOHULQLQ�NDUúÕODúWÕUÕOPDVÕ� 

 

Çizelge 4.6.1�¶GHQ��J|U�OHFH÷L�JLEL�$QNDUD�øYHGLN�6X�$UÕWPD�7HVLVOHULQGH�IL]LNVHO�YH 
NLP\DVDO� \ROODUOD� DUÕWÕODQ� KDP� VX\XQ� NDOLWHVL��'�Q\D� 6D÷OÕN� 7HúNLODWÕQFD� |QJ|U�OHQ�
LGHDO�LoPH�VX\X�VWDQGDUWODUÕQD�HúGH÷HU�ROXS��E�W�Q�NLP\DVDO�SDUDPHWUHOHU�\LQH�'�Q\D�
6D÷OÕN�7HúNLODWÕQFD�LoPH�VXODUÕ�LoLQ�P�VDDGH�HGLOHQ�GH÷HULQ�oRN�DOWÕQGDGÕU� 
 

4.7.�øYHGLN�6X�$UÕWPD�7HVLVLQH�*LULú�YH�dÕNÕú�6X\X�.DOLWHVL� 
 

$QNDUD�VX�ND\QDNODUÕQGDQ øYHGLN�VX�DUÕWPD�WHVLVOHULQH�gelen ham suyun�YH�DUÕWPDGDQ�
oÕNDQ� VX\XQ� $6.ø� ODERUDWXYDUODUÕQGD� |Oo�OP�ú� fiziksel ve fizikokimyasal kalite 

parametreleri (Çizelge 4.7.1), kimyasal parametreleri (Çizelge 4.7.2), kirlenme 

SDUDPHWUHOHUL����dL]HOJH������������PHWDOLN�YH�GL÷HU��SDUDPHWUHOHU���dL]HOJH���������DúD÷ÕGD�
YHULOPLúWLU�� 
 

Çizelge 4.7.1. Fiziksel /Fizikokimyasal parametreler  
 

������������������������)ø=ø.6(/�)ø=ø.2.ø0<$6$/�3$5$0(75ELER 

PARAMETRE GIRIS ÇIKIS PARAMETRE GIRIS ÇIKIS 

BULANIKLIK (NTU) 5,0 0,3 RENK(Pt-Co) Birimi <5 <5 

ø/(7.(1/ø.��PKRV�FP� 251 267 A.K.M (1050C,mg/l) 5,6 <5 

pH 7,77 7.08 T.Ç.M (1800C,mg/l) 150 166 

 

 
Kalite Parametreleri       øYHGLN�6X�$UÕWPD�7HVLVOHUL 

 
'�Q\D�6D÷OÕN����7HúNLODWÕ�   

(WHO) 
Renk (Pt-Co) 5 5 

Tad Lezzetli Lezzetli 

Koku Kokusuz Kokusuz 

pH 6,3-7,6 7-8,5 

%XODQÕNOÕN��178� 0,3-1,0 5,0 

Demir (Fe, mg/l) 0,1 0,1 

Mangan (Mn, mg/l) 0,05 0,05 

Sertlik (FSº) 8,3-12,5 10 

Bakteri (Koliform) Yok Yok 
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Çizelge  4.7.2.  Kimyasal Parametreler  

 

Çizelge 4.7.3.  Kirlenme Parametreleri       
 

 

dL]HOJH���������0HWDOLN�YH�'L÷HU��3DUDPHWUHOHU� 

KIMYASAL PARAMETRELER 

PARA METRE *LULú�
mg/l 

dÕNÕú�
mg/l 

*LULú�
meq/l 

dÕNÕú�
meq/l 

PARA 
METRE 

*LULú�
mg/l 

dÕNÕú�
mg/l 

*LULú�
meq/l 

dÕNÕú�PHT�O 

Sodyum 7,5 8,3 0,32 0,36 
Karbonat (CO3

-

2) 
<10 <10 -  

Potasyum 3,1 3,3 0,079 0,08 
Bikarbonat 
(HCO3

-) 
104 89 1,7 1,46 

Kalsiyum 22,8 24,0 1,14 1,2 Klorür (Cl-) 6 8 0,16 0,22 

Magnezyum 6,32 5,83 0,519 0,48 
Sülfat  
(SO4

-2) 
15 20 0,31 0,41 

Lityum <0,1 <0,1   Nitrat 1,18 1,0 0,02 0,016 

Baryum <0,05 <0,05   Florür <0,1 <0,1   

Top Sertlik  (0FS) 8,3 8,4   SiO2 18,6 17,6   

     Toplam Alk. 85 73 1,7 1,46 

.ø5/(10(�3$5$0(75(/(5ø 
PARAMETRE   
(mg/l) 

*LULú dÕNÕú PARAMETRE   
(mg/l) 

*LULú dÕNÕú 

Amonyum Azotu 0,10 <0,05 Org. Madde (KmnO4) 3,8 2,2 

Nitrit azotu 0,004 <0,002 COD 6,2 <5 

Nitrat azotu <0,5 <0,5 BOD5 <5 <5 

Org. Azot 7,54 5,77 TOC 8,94 2,42 

Kjeldahl Azotu 7,64 5,77 TC 23,89 16,07 

Toplam Fosfat 0,08 <0,02 TIC 14,95 13,65 

Bor <0,05 <0,05 Deterjan <0,1 <0,01 

0(7$/ø.�9(�'øö(5�3$5$0(75(/(5 

PARAMETRE 

(mg/l) 
*LULú dÕNÕú 

PARAMETRE 

(mg/l) 
*LULú  dÕNÕú  

Demir 0,25 <0,05 Mangan <0,05 <0,05 

Alüminyum 0,11 <0,05 Bakir <0,05 <0,05 

Arsenik <0,01 <0,01 Kursun <0,05 <0,05 

Civa <0,01 <0,01 Kadmiyum <0,05 <0,05 

Antimon <0,01 <0,01 Çinko 0,06 <0,05 

Selenyum <0,01 <0,01 Nikel <0,05 <0,05 

Kalay <0,01 <0,01 Kobalt <0,05 <0,05 

Krom <0,02 <0,02 Toplam Krom <0,05 <0,05 
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   ùHNLO��������øYHGLN�$UÕWPD�7HVLVL��(OHNWULNVHO�øOHWNHQOLN��'H÷HUOHUL 
 

6X\XQ� LOHWNHQOLN� |]HOOL÷L� LoHUGL÷L� L\RQODUD� ED÷OÕGÕU�� øoLQGH� L\RQ� EXOXQPD\DQ� VXODU�
HOHNWUL÷L� D]� LOHWPHNWHGLU�� (OHNWULNVHO� LOHWNHQOL÷LQ� oÕNÕú� VX\XQGD� \�NVHN� ROPDVÕQÕQ�
QHGHQL�� DUÕWPD� HVQDVÕQGD� VX\D� NDWÕODQ� NLP\DVDO� PDGGHOHU� QHGHQL\OH� VXGDNL� L\RQ�
GHULúLPLQLQ�DUWPDVÕ�GROD\ÕVÕ\OD�o|]�QP�ú�WX]�NRQVDQWUDV\RQXQXQ�DUWPDVÕGÕU��$\UÕFD�
$÷XVWRV�D\ÕQGD�J|U�OG�÷���]HUH�VX\XQ�VÕFDNOÕ÷ÕQÕQ�GD�LOHWNHQOLN��]HULQH�HWNLVL�YDUGÕU. 
6ÕFDNOÕN� DUWWÕNoD�� VXGDNL� L\RQ� GHULúLPL� DUWPÕú� YH� HOHNWULNVHO� LOHWNHQOLNWH� DUWPÕúWÕU��
$\UÕFD� VX� ND\QD÷ÕQD� NDQDOL]DV\RQ�� HQG�VWUL\HO� DWÕNODU� YH\D� VXODPD� VXODUÕQÕQ�
GHúDUMÕGD� HOHNWULNVHO� LOHWNHQOL÷L� DUWWÕUPDNWDGÕU��*LULú� VX\XQGD� LOHWNHQOLN� GH÷HUOHULQLQ�
ID]OD� ROXúXQXQ� QHGHQOHULQGHQ� ELULGH� VX� ND\QD÷ÕQGDNL� NLUOHQPH� RODELOLU�� øoPH�
VXODUÕQGD�HOHNWULNVHO�LOHWNHQOLN�GH÷HUOHUL�������PKRV�FP olabilir (25). �øYHGLN�$UÕWPD�
7HVLVLQGH������\ÕOÕQGD���D\� V�UH\OH� |Oo�OHQ� JLULú� YH� oÕNÕú� VX\X� LOHWNHQOLN� GH÷HUOHUL�
LoPH�VX\X�VWDQGDUWODUÕQD�X\JXQOXN�J|VWHUPHNWHGLU�� 
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*LULú�S+
dÕNÕú�S+

 ùHNLO��������øYHGLN�$UÕWPD�7HVLVL��S+��'H÷HUOHUL 
 

6XGD� S+� GH÷HULQL� Eelirleyen en önemli etken, CO2 / HCO3 / CO3 dengesidir. Yüksek 

RUDQGD� VHUWOLN� LoHUHQ� VXODUGD� NDUERQDW� YH� ELNDUERQDW� L\RQODUÕ� QHGHQL\OH� S+� \�NVHN�
RODELOPHNWHGLU�� ùHNLO� ������¶GH� J|U�OHFH÷L� �]HUH� JLULú� VX\XQGD�S+�GH÷HUL� ���� GH÷HULQLQ�
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üzerindedir, bu durum suGD� NDUERQDWÕQ� ROGX÷XQX� J|VWHUPHNWHGLU�� *LULú� VX\X�� VHUW� ELU�
QLWHOLNWHGLU��dÕNÕú� VX\XQGD�S+�GH÷HULQLQ�G�úW�÷��J|U�OPHNWHGLU��$UÕWPDGD�VX\D�NDWÕODQ�
NRDJ�ODQWODUÕQ� WX]ODUÕ� S+¶\Õ� G�ú�U�F�� HWNL� \DSPDNWDGÕU��$\UÕFD� VX\XQ� L\RQODU� oDUSÕPÕ�
VÕFDNOÕNOD� GH÷LúWL÷LQGHQ� S+� GH÷HUL� GH� VÕFDNOÕNOD� SDUDOHO� GH÷LúPLúWLU�� 'R÷DO� VXODUÕQ�
EL\RORMLN� YH� NLP\DVDO� VLVWHPOHULQGH� |QHPOL� ELU� IDNW|U� RODQ� S+¶ÕQ� VXFXO� \DúDP� LoLQ�
JHUHNOL�RSWLPXP�VÕQÕUODUÕ����-�����DUDVÕQGDGÕU (16). �'L÷HU�WDUDIWDQ��LoPH�VX\X�VWDQGDUWODUÕ�
DoÕVÕQGDQ�  S+�GH÷HUL��,5-����DUDVÕQGD�ROPDOÕGÕU��øYHGLN�$UÕWPD�7HVLVL�JLULú�VX\XQGD�SH 

GH÷HUOHUL� \�NVHNNHQ� DUÕWPD� oÕNÕúÕQGD� EX� GH÷HUOHU� � G�ú�ú� J|VWHUPHNWH� YH içme suyu  

standartlarÕQa uygun oÕNPDNWDGÕU�� 
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                                                             ùHNLO��������øYHGLN�$UÕWPD�7HVLVL��%XODQÕNOÕN���178���'H÷HUOHUL 
 

6X\XQ�EXODQÕNOÕ÷Õ� LoLQGH�DVÕOÕ�YH�NRORLGDO� �GXUXPGD�EXOXQDQ�RUJDQLN�PDGGHOHUGHQ� LOHUL�
JHOPHNWHGLU�� %HUUDN� VXODU� DVÕOÕ� KDOGH� KLoELU� PDGGH� LKWLYD� HWPH]OHU�� ùHNLO� ������¶WH�
görülHFH÷L��]HUH�JLULú�VX\XQGD�EXODQÕNOÕN� ID]ODGÕU�EX�GD�VX\XQ�VX\XQ�GÕú�ND\QDNODUGDQ�
kirlenme ihtimalini�J|VWHULU��g]HOOLNOH�\D÷ÕúOÕ�D\ODUGDQ�VRQUD�EXODQÕNOÕN�PLNWDUÕ�DUWPÕúWÕU. 
$UÕWPD� WHVLVL� JLULúLQGH� EXODQÕNOÕN� GH÷HUOHUL� \�NVHNNHQ� DUÕWPD� WHVLVL� oÕNÕúÕQGD� EX�
GH÷HUOHUGH� ROGXNoD� ID]OD� ELU� G�ú�ú� J|]OHPLúWLU�� $UÕWPD� WHVLVLQGH� ILOWUDV\RQOD� \D� GD�
o|NW�UPH� LOH� EXODQÕNOÕN� JLGHULPL� VD÷ODQPÕúWÕU�� øoPH� YH� NXOODQPD� VXODUÕ� LoLQ� EXODQÕNOÕN�
GH÷HULQLQ� 76� ���� YH� :+2� 6WDQGDUWODUÕQD� J|UH� ��� ELULPL� DúPDPDVÕ� JHUHNLU�� ùHNLO�
4.7.3.’WH� DUÕWPD� WHVLVL� oÕNÕú� VX\X� EXODQÕNOÕN� GH÷HUOHULQLQ� VWDQGDUWODUGD� YHULOHQ� VÕQÕU�
GH÷HUOHULQ��DOWÕQGD�oÕNWÕ÷Õ�görülmektedir.  
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 ùHNLO��������øYHGLN�$UÕWPD�7HVLVL���7RSODP�6HUWOLN���0)6���'H÷HUOHUL 
 

Sertlik suyun içinde bulunan +2� GH÷HUOLNOL� Nalsiyum, mDJQH]\XP� L\RQODUÕQGDQ� LOHUL�
gelmektedir.� ùHNLO� ������¶WH� WRSODP� VHUWOLN� GH÷HULQH� EDNÕOPÕúWÕU��%X� LVH� JHoLFL� YH� NDOÕFÕ�
VHUWOL÷LQ� WRSODPÕQÕ� LIDGH� HGHU�� dÕNÕú� VX\XQGD� VHUWOL÷LQ� \�NVHN� oÕNPDVÕQÕQ� QHGHQL�� VX\D�
NDWÕODQ� SÕKWÕODúWÕUÕFÕODUGDQ� GROD\ÕGÕU�� *LULú� VX\X\OD� NDUúÕODúWÕUÕOGÕ÷ÕQGD� oÕNÕú� VX\XQGD�
VHUWOL÷LQ� G�úPHVL� EHNOHQLUNHQ� EX� GH÷HU� DUWPÕúWÕU�� $UÕWPDQÕQ� VHUWOL÷L� JLGHUPHGH� HWNLOL�
ROPDGÕ÷Õ� DQODúÕOPDNWDGÕU�� 7�UNL\H¶GH� )UDQVÕ]� VHUWOLN� GHUHFHVL� NXOODQÕOPDNWD� ROXS�� �-14 
0)6�DUDVÕQGDNL�VXODU�\XPXúDN-WDWOÕ�VXODU�RODUDN�QLWHOHQGLULOLU�������\ÕOÕ�|Oo�POHULQH�J|UH�
DUÕWPD�WHVLVL��oÕNÕú�VX\XQGD�WRSODP�VHUWOLN�GH÷HUOHUL����-8,7 0)6�DUDVÕQGD�ROXS��DUÕWÕODQ�VX��
\XPXúDN-WDWOÕ�VX�VÕQÕIÕQD�JLUPHNWHGLU� 
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 ùHNLO��������øYHGLN�$UÕWPD�7HVLVL��2UJDQLN�0DGGH��PJ�O����'H÷HUOHUL 
 

2UJDQLN� PDGGH� PLNWDUÕQÕQ� DUWPDVÕ� VXGD� NLUOLOLN� ROGX÷XQD� LúDUHW� HGHU�� *LULú� VX\XQGD�
RUJDQLN�PDGGH�PLNWDUÕQÕQ�\�NVHN�ROGX÷X�J|U�OPHNWHGLU��2UJDQLN�PDGGHOHU�VXGD�ELWNL�YH�
KD\YDQ� NDOÕQWÕODUÕQÕQ� ER]XQPDVÕ\OD� ROXúPDNWDGÕUODU�� $\UÕFD� HQG�VWUL\HO� YH� WDUÕPVDO�
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NXOODQÕPODU� VRQXFXQGD� GD� VX\D� NDUÕúPDNWDGÕUODU�� 6X\D� VDUÕ� YH\D� NDKYHUHQJL� UHQN�
verdikleri için suda organik madde istenmeyen bir durumdur.  $UÕWPD� WHVLVL� JLULú�
VX\XQGD�RUJDQLN�PDGGH�PLNWDUÕ�ID]OD\NHQ�DUÕWPD�WHVLVL�oÕNÕú�VX\XQGD�EX�GH÷HULQ���PJ�O�
µQLQ�DOWÕQGD�oÕNWÕ÷Õ�J|U�OP�úW�U��76�����µ\D�J|UH�LoPH�VXODUÕQGD�RUJDQLN�PDGGH�PLNWDUÕ�
����PJ�O¶GHQ�D]�ROPDOÕGÕU��dÕNÕú�VX\XQGD�EX�GH÷HU�DUÕWPD�VRQXFX�VWDQGDUWODUD�X\JXQ�KDOH�
JHOPLú� YH� G�ú�ú� J|VWHUPLúWLU�� $UÕWPD� WHVLVL� oÕNÕúÕQda suda herhangi bir kirlilik unsuru 

EXOXQPDPDNWDGÕU�� 
 

�
�
�
�
�

��
��

05 0< += 70 $ö (<
$\ODU�������<ÕOÕ�

.OR
U�U

�

*LULú���PJ�O�
dÕNÕú��PJ�O�

 ùHNLO��������øYHGLN�$UÕWPD�7HVLVL���.ORU�U��&O-���'H÷HUOHUL 
 

.O|U�U� L\RQODUÕQÕQ� PLNWDUODUÕ� VD÷OÕNOÕ� VX� LoLQ� ELU� J|VWHUJHGLU�� øoPH� VXODUÕQGD� HVHU�
miktarda WX]� EXOXQPDOÕGÕU�� %X� KHP� IL]\RORMLN� DoÕGDQ� KHP� GH� VX\XQ� OH]]HWL� DoÕVÕQGDQ�
önemlidir. *LULú� VX\XQGD� NORU�U� PLNWDUÕ� |]HOOLNOH� \D]� D\ODUÕQGD� DUWÕú� J|VWHUPLúWLU�� EX�
GXUXP�VX\XQ�NDQDOL]DV\RQ�PDGGHOHUL� LOH�NLUOHQGL÷LQL�J|VWHUPHNWHGLU��$UÕWPD�V�UHFLQGH�
\DSÕODQ�NORUODPDGDQ�GROD\Õ�oÕNÕú�VX\XQGD�NORU�U�GH÷HUL�DUWPÕúWÕU��TS 266‘da klörür için 

müsaade edilen� GH÷HU� ����PJ�O��:+2��(3$� YH�(&� LoLQ� VÕQÕU� GH÷HU� LVH� ����PJ�O¶GLU��
øoPH� VX\X� VWDQGDUWODUÕ\OD� NDUúÕODúWÕUDFDN� ROXUVDN� NO|U�U�PLNWDUÕQÕQ� VWDQGDUWODUÕQ� DOWÕQGD�
ROGX÷X�J|U�O�U�� 
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 ùHNLO��������øYHGLN�$UÕWPD�7HVLVL��7RSODP�d|]�QP�ú�0DGGH��PJ�O��'H÷HUOHUL 
 

$UÕWPD� WHVLVL�JLULú�VX\XQGD� WRSODP�o|]�QP�ú�PDGGH�PLNWDUÕQÕQ����-150�PJ�O�DUDVÕQGD�
ROGX÷X� EHOLUOHQPLúWLU�� dÕNÕú� VX\XQGD� WRSODP� o|]�QP�ú� PDGGH� PLNWDUÕ� JLULú� Vuyundan 

GDKD� ID]OD�oÕNPÕúWÕU��$UÕWPD�VÕUDVÕQGD�VX\D�NDWÕODQ�NLP\DVDOODU�QHGHQL\OH�EX�SDUDPHWUH�
DUWÕú� J|VWHUPHNWHGLU�� $\UÕFD� VÕFDNOÕN� DUWÕúÕ\OD� GD� SDUDOHO� RODUDN� o|]�QP�ú� PDGGHOHULQ�
VXGDNL�GHULúLPOHUL�DUWPÕúWÕU��.ÕWD�LoL�VX�NDOLWH�NULWHUOHULQH�J|UH�WRSODP�o|]�QP�ú�PDGGH�
EDNÕPÕQGDQ� ND\QDNODUÕQ� ��� VÕQÕI� VX� ROGX÷X� DQODúÕOPDNWDGÕU�� 7RSODP� o|]�QP�ú� PDGGH�
PLNWDUÕ� VÕQÕU� GH÷HUOHUL� � 76� ���¶\D� J|UH� ����� PJ�O��:+2� � LoLQ� LVH� ����� PJ�O� RODUDN�
YHULOPLúWLU�� $UÕWPD� WHVLVL� oÕNÕúÕQGD� HQ� \�NVHN� GH÷HU� ���� PJ�O� RODUDN� |Oo�OP�ú� Rlup, 

VWDQGDUWODUGD�YHULOHQ�GH÷HUOHUGHQ�G�ú�N�oÕNWÕ÷Õ�EHOLUOHQPLúWLU��� 
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 ùHNLO��������øYHGLN�$UÕWPD�7HVLVL��1LWUDW��PJ�O��'H÷HUOHUL 
 

6XODUGDNL�QLWULW�YH�QLWUDWÕQ�DVÕO�ND\QD÷ÕQÕ�RUJDQLN�PDGGHOHU��D]RWOX�J�EUHOHU�YH�WDELDWWDNL�
bazÕ� PLQHUDOOHU� WHúNLO� HWPHNWHGLU� ������ 1LWUDW�� LQVDQ� Y�FXGXQGD� EDNWHULOHU� \DUGÕPÕ\OD�
QLWULWH� LQGLUJHQHUHN� VD÷OÕN� LoLQ� ]DUDUOÕ� KDOH� JHOGL÷LQGHQ� VWDQGDUWODUGD� EX� GH÷HUH� \HU�
YHULOPHNWHGLU�� *LULú� VX\XQGD� \D÷ÕúOÕ� D\ODUGD� QLWUDW� PLNWDUÕQÕQ� HQ� \�NVHN� G�]H\GH�
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ROPDVÕQÕQ�QHGHQL��WRSUDNWDNL�D]RWXQ�QLWULILNDV\RQOD�QLWUDWD�G|Q�úHUHUHN�\D÷PXU�VXODUÕ�LOH�
VX� ND\QD÷ÕQD� NDUÕúPDVÕGÕU��$UÕWPD� V�UHFLQGH� QLWULILNDV\RQ� ROD\ODUÕQÕQ� V�UPHVL� GH� oÕNÕú�
VX\XQGDNL�QLWUDW�PLNWDUÕQÕQ�DUWÕú�J|VWHUPHVLQL�VD÷ODPÕúWÕU��$UÕWPD�WHVLVLQH�JLULú�YH�oÕNÕú�
GH÷HUOHULQGH� HQ� \�NVHN� QLWUDW� NRQVDQWUDV\RQX� �����PJ�O� RODUDN� EHOLUOHQPLú� ROXS�� VÕQÕU�
GH÷HUOHULQ�DOWÕQGD�oÕNPÕúWÕU��Su kalite kriterlerine göre nitrat konsantrasyonu en yüksek 

���PJ�O�ROPDOÕGÕU� 
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 ùHNLO��������øYHGLN�$UÕWPD�7HVLVL��'HPLU���PJ�O��'H÷HUOHUL 
 

'HPLU� oÕNÕú� VX\XQGD� JLULú� VX\X\OD� NDUúÕODúWÕUÕOGÕ÷ÕQGD� \RN� GHQHFHN� NDGDU� D]DOPÕúWÕU���
$UÕWPD� V�UHFLQGH� KDYDODQGÕUPD� YH� NLP\DVDO� o|NW�UPH� LOH� GHPLU� JLGHULPL�
JHUoHNOHúWLULOPLúWLU�� $UÕWPD� WHVLVLQH� JLULú� VX\XQGD� GHPLU� � PLNWDUÕ en yüksek 0,4 mg/l 

GH÷HULQGH\NHQ� DUÕWPD� VRQUDVÕ� EX� GH÷HU� ED]Õ� D\ODUGD VÕIÕUD� G�úPHNWHGLU�� Demir ve 

PDQJDQ�LoHUHQ�LoPH�VXODUÕ�P�UHNNHS�WDGÕQGDGÕU��øoPH�VXODUÕQGD�����PJ�O�GHPLU�UHQN�YH�
WDG� LOH� DQODúÕODELOHFHN� ELU� NRQVDQWUDV\RQGXU� ��������� $UÕWPD� oÕNÕú� VX\una ait demir 

GH÷HUOHUL�WHO, AB ve TS 266’da belirtilen içme sX\X�VWDQGDUWODUÕQD�X\JXQGXU�� 
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 ùHNLO���������øYHGLN�$UÕWPD�7HVLVL��0DQJDQ��PJ�O��'H÷HUOHUL 
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$UÕWPD� WHVLVL� oÕNÕú� VXODUÕQGD� EHOLUOHQPLú� RODQ�PDQJDQ� GH÷HUOHUL� GH� GHPLU� GH÷HUOHULQGH�
ROGX÷X�JLEL�JLULú� VX\X\OD�NDUúÕODúWÕUÕOGÕ÷ÕQGD�azalma göstermektedir.�0DQJDQ��DUÕWPDGD�
KDYDODQGÕUPD� YH� NLP\DVDO� o|NW�UPH� \|QWHPOHUL� LOH� JLGHULOPLúWLU�� dÕNÕú� VX\XQGDNL��
mangan konsantrasyonunu WHO, AB ve TS 266’da belirtilen içme suyu standartlDUÕ�LOH�
NDUúÕODúWÕUÕODFDN�ROXUVDk, EX�GH÷HU�VWDQGDUWODUGD�L]LQ�YHULOHQ��GH÷HUOHULQ�DOWÕQGD�oÕNPÕúWÕU�  
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4. SONUÇ�9(�g1(5ø/(5 

 

$QNDUD¶QÕQ� LoPH�VX\X�øYHGLN�øoPH�6X\X�$UÕWPD�7HVLVLQH�dDPOÕGHUH�YH�.XUWER÷D]Õ�
%DUDMODUÕQGDQ�JHOPHNWH�ROXS��EX�EDUDMODU�úHKLU�PHUNH]LQH����NP��PHVDIHGHGLU��7HVLVH�
JHOHQ� KDP� VX�EXUDGD� NRQYDQVL\RQHO� DUÕWPD� RSHUDV\RQODUÕ� YH� SURVHVOHUL\OH� LoLOHELOLU�
KDOH� JHWLULOPHNWHGLU�� .XUWER÷D]Õ� %DUDMÕQGDQ� JHOHQ� VX� |QFH� NDGHPHOL� KDYDODQGÕUPD�
E|O�P�QGH�DUGÕQGDQ�KÕ]OÕ�NDUÕúWÕUPD��QLWHVLQH�J|QGHULOHUHN�dDPOÕGHUH�%DUDM�VX\X�LOH�
NDUÕúWÕUÕOPDNWDGÕU�� 7HVLVWH� X\JXODQDQ� LúOHPOHU� VÕUD\OD� |Q� NORUODPD�� NRDJ�ODV\RQ��
IORN�ODV\RQ�� VHGLPDQWDV\RQ�� ILOWUDV\RQ� YH� VRQ� NORUODPDGÕU�� $UÕWÕODQ� VX�� GD÷ÕWÕP�
úHEHNHVL�NDQDOÕ\OD�úHKUH�J|QGHULOPHNWHGLU�� 
 

AnkDUD�Q�IXVX���ONH�Q�IXV�DUWÕúÕQD�NÕ\DVOD�KÕ]OÕ�ELU�DUWÕú�J|VWHUPHNWHGLU��%X�VHEHSOH�
Q�IXV� DUWÕúÕQÕQ� JHUoHNoL� RODUDN� GH÷HUOHQGLULOPHVL�� JHOHFHNWHNL� VX� LKWL\DFÕQÕQ�
EHOLUOHQPHVL�DoÕVÕQGDQ�ROGXNoD�|QHPOLGLU�������\ÕOÕ� LoLQ�$QNDUD¶GD�EU�W�VX� W�NHWLP�
280,9 lt/ kiúL-J�Q��EU�W�VX�LKWL\DFÕ�LVH�������[��6  m3 RODUDN�EHOLUOHQPLúWLU�������\ÕOÕ�
LoLQ�EU�W�VX�W�NHWLP�GH÷HUL�������OW��NLúL-J�QH�oÕNDUNHQ�EU�W�VX�LKWL\DFÕ�LVH�������[��6  

m3 RODFDNWÕU�� 'ROD\ÕVÕ\OD� VX� ND\QDNODUÕ� DUWDQ� Q�IXV� DUWÕúÕ� NDUúÕVÕQGD� \HWHUVL]�
NDOPDNWDGÕU��$QNDUD¶QÕQ�����-�����\ÕOODUÕ�DUDVÕQGDNL�VX�LKWL\DFÕ�*HUHGH�VLVWHPLQGHQ��
2028-����� \ÕOODUÕ� DUDVÕQGDNL� VX� LKWL\DFÕ� LVH� .Õ]ÕOÕUPDN� VLVWHPLQGHQ� NDUúÕODQPDVÕ�
SODQODQPDNWDGÕU��%X�\HQL�VX�ND\QDNODUÕQÕQ�LúOHWPH\H�DOÕQPDODUÕ�GXUXPXQGD��LúOHWPH�
GÕúÕ� EÕUDNÕODFDN� RODQ� \HU� DOWÕ� VX\X� NX\XODUÕ� YH� WHVLVOHUL� LOH� dXEXN� ,� %DUDMÕ� \HGHN�
ND\QDN� RODUDN� LOHULGH� NXOODQÕOPDN� �]HUH� D\QHQ� PXKDID]D� HGLOHFHN� YH� 6X� .LUOLOL÷L�
.RQWURO�<|QHWPHOL÷L�HVDVODUÕQD�J|UH�NRUXQPDODUÕ�JHUHNHFHNWLU�� 
 

$QNDUD¶GDNL� LoPH� VX\X� ND\QDNODUÕQÕQ� NLUOHQPH\H� PDUX]� NDOPDPDVÕQD� GLNNDW�
edilmesi gereklidir. øYHGLN� øoPH� 6X\X� $UÕWPD� 7HVLVLQH� dDPOÕGHUH� YH� .XUWER÷D]Õ�
%DUDMODUÕQGDQ� VX� DNÕúÕ� EXOXQPDNWDGÕU�� dDPOÕGHUH� %DUDMÕ�� HYVHO� DWÕNODU� EDNÕPÕQGDQ�
kentsel nüfustan� HWNLOHQHQ� WHN� EDUDM� J|O�G�U�� dDPOÕGHUH� øOoHVL¶QLQ� Q�IXVu 10.100 

ROXS�� EX� EDUDM� KDY]DVÕQD� DLW� �o� NRUXPD� DODQÕQGD� \DúD\DQ� Q�IXVXQ� �� NDWÕQGDQ� GDKD�
ID]OD� NLúL� EX� LOoHGH� \DúDPDNWDGÕU�� dDPOÕGHUH� øOoHVL¶QGH� \DúD\DQ� EX� Q�IXVXQ� HYVHO�
DWÕNVXODUÕ� EDUDM� J|O�Q�� EHVOH\HQ� $FXQ� 'HUHVLQH� YHULOHUHN� EDUDM� J|O�Q�Q� GR÷UXGDQ�
kirlenPHVLQH�VHEHS�ROPDNWDGÕU�� 
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%DUDM� J|OOHUL� oHYUHVLQGH� YH� VX� WRSODPD� KDY]DODUÕQGD� \HUOHúLP� ELULPOHUL�� oLIWOLNOHU��
WDYXNKDQHOHU�JLEL�|QHPOL�NLUOHWLFL�XQVXUODU�EXOXQGX÷X�J|]OHQPLúWLU���dDPOÕGHUH�%DUDM�
KDY]DVÕQGD� PXWODN� NRUXPD� DODQÕQGD� ���� NÕVD� PHVDIHOL� NRUXPD� DODQÕQGD� ��� RUWD�
PHVDIHOL� NRUXPD� DODQÕQGD� �� ROPDN� �]HUH� WRSODP� ��� N|\� EXOXQPDNWDGÕU�� %X� �o�
NRUXPD�DODQÕQGD�\DúD\DQ�Q�IXV�LVH������NLúLGLU��.XUWER÷D]Õ�%DUDM�KDY]DVÕQGD�PXWODN�
NRUXPD�DODQÕQGD����NÕVD�PHVDIHOL�NRUXPD�DODQÕQGD����RUWD�PHVDIHOL�NRUXPD�DODQÕQGD�
5 ROPDN� �]HUH� WRSODP� ��� N|\� EXOXQPDNWD� ROXS�� EXUDGD� \DúD\DQ� Q�IXV� LVH� �����
NLúLGLU��(÷UHNND\D�%DUDM�KDY]DVÕQGD�PXWODN�NRUXPD�DODQÕQGD����NÕVD�PHVDIHOL�NRUXPD�
DODQÕQGD� ��� RUWD� PHVDIHOL� NRUXPD� DODQÕQGD� �� ROPDN� �]HUH� WRSODP� �� N|\�
EXOXQPDNWDGÕU�� %XUDGD� \DúD\DQ� Q�IXV� LVH� ���� NLúLGLU�� dDPOÕGHUH�� .XUWER÷D]Õ� YH�
(÷UHNND\D�%DUDMÕ�NRUXPD�DODQODUÕQGD�ELUoRN�NDoDN�\DSÕODúPD�YDU�ROXS��EX�\DSÕODUGDQ�
JHOHQ� HYVHO� DWÕNODU� EDUDM� VXODUÕQÕ� NLUOHWPHNWHGLU� .RUXPD� DODQODUÕQGDNL� NDoDN�
\DSÕODUÕQ�\ÕNÕOPDVÕ�YH�EX�\DSÕODúPDODUÕQ�HQJHOOHQPHVL�JHUHNOLGLU��$\UÕFD�(÷UHNND\D�
%DUDMÕ� X]XQ� PHVDIHOL� NRUXPD� DODQÕQGD� EXOXQDQ� 6H\� KDPDPÕQGDQ� \DUDUODQDQODUÕQ�
VD\ÕVÕ� +D]LUDQ-� (\O�O� D\ODUÕQGD� J�QGH� ���� NLúL\L� EXOPDNWDGÕU�� %X� Q�IXVWDQ�
ND\QDNODQDQ� HYVHO� DWÕNODU� (÷UHNND\D� %DUDMÕQÕ� EHVOH\HQ� 6H\� 'HUHVLQH� YHULlerek 

EDUDMÕQ� NLUOHQPHVLQH� QHGHQ� ROPDNWDGÕU�� dDPOÕGHUH� %DUDM� KDY]DVÕQGD� \HU� DODQ�
%X÷UDODU� LOH� 3HOLWoLN�� .XUWER÷D]Õ� %DUDM� KDY]DVÕQGD� \HU� DODQ� 3D]DU� EHOGHVLQLQ� YH�
(÷UHNND\D� %DUDM� KDY]DVÕQGD� \HU� DODQ� *�YHQ� øOoHVLQLQ� NDQDOL]DV\RQ� DWÕNODUÕQÕQ�
DUÕWÕOPDGDQ� GR÷UXGDQ� EDUDMODUÕ� EHVOH\HQ� GHUHOHUH� YHULOPHVL� EDUDM� J|OOHULQLQ� GDKD�
NRQWUROV�]� YH� KÕ]OÕ� ELU� úHNLOGH� NLUOHQPHOHULQH� QHGHQ� ROPDNWDGÕU�� %DúWD� dDPOÕGHUH�
øOoHVLQLQ� HYVHO� DWÕN� VXODUÕ� ROPDN� �]HUH� \HUOHúLP� ELULPOHULQGHQ� ND\QDNODQDQ� DWÕN�
VXODUÕQ�DUÕWÕOPDVÕ�YH�DUÕWÕOGÕNWDQ�VRQUD�EDUDMÕ�EHVOH\HQ�GHUHOHUH�YHULOPHVL�J|O�VXODUÕQÕQ�
NRUXQPDVÕ�YH�E|\OHFH�DUÕWPD� WHVLVLQH� JHOHQ�KDP� VX\XQ�NDOLWHVLQLQ� GDKD�GD� DUWPDVÕ�
EDNÕPÕQGDQ�|QHPOLGLU��(÷UHNND\D�%DUDM�J|O�Q�Q�|WURILN�ELU�\DSÕGD�ROPDVÕQD�QHGHQ�
RODQ� EDUDM� WDEDQÕQGDNL� D÷DoODUÕQ� YH� ELWNLOHULQ� P�PN�Q� ROGX÷X� NDGDUÕ\OD�
WHPL]OHQPHVL�JHUHNOLGLU��%X�KHP�EDUDM�VX\XQXQ�NDOLWHVL�DoÕVÕQGDQ�KHP�GH�.XUWER÷D]Õ�
%DUDM� VX\XQXQ� GROD\ÕVÕ\OD� øYHGLN� $UÕWPD� 7HVLsi’QH� XODúDQ� KDP� VX\XQ� NDOLWHVL�
DoÕVÕQGDQ�|QHPOLGLU� 
 

Mevcut� NÕUVDO� \HUOHúLPOHULQ� DWÕNODUÕQÕQ� EDUDM� J|OOHULQH� YH\D� DNDUVXODUD� GR÷UXGDQ�
GHúDUMÕQÕQ� HQJHOOHQPHVL� VD÷ODQPDOÕGÕU�� %DUDM� J|OOHULQGH� VX� WRSODPD� KDY]DVÕQÕQ�
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NRUXQPDVÕ�� KDY]DQÕQ� D÷DoODQGÕUÕOPDVÕ�� EDUDM� J|OOHULQL� EHVOH\HQ� GHUHOHUGH� NLUOLOLN�
XQVXUODUÕQÕQ�NRQWURO���EXUDODUGD�DWÕN�VX�DUÕWPD�WHVLVOHULQLQ�NXUXOPDVÕ�JHUHNOLGLU�� 
 

øoPH�YH�NXOODQPD�VX\X�VD÷ODPD�SURMHOHULQGH�PDOL\HWL�ELULQFL�GHUHFHGH�VX�ND\QD÷ÕQÕQ�
NDOLWHVL�HWNLOHPHNWHGLU��<|QHWPHOLNOHULQ�JHUHNWLUGL÷L�G�]H\H�NDGDU�\DSÕODQ�DUÕWPDQÕQ�
PDOL\HWL�� VX� ND\QD÷ÕQGDNL� VX� NLUOHQPHVLQH� SDUDOHO� RODUDN� DUWPDNWDGÕU��.LUOHWLFLOHULQ�
ELU� NÕVPÕ�� VX\XQ� NXOODQÕPÕQÕ� VÕQÕUODUNHQ�� ELU� NÕVPÕ� DUÕWPD� VÕUDVÕQGD� YH� GD÷ÕWÕP�
úHEHNHVLQGH�VRUXQODUD�\RO�DoPDNWDGÕU�� 
 

7HPHO�\DNODúÕP�³DUÕWPD´�GH÷LO��³NLUOHQPHQLQ�|QOHQPHVL´�³ROPDVÕ�JHUHNPHNWHGLU�� 
 

�����\ÕOÕ�øYHGLN�øoPH�6X\X�$UÕWPD�7HVLVL�oÕNÕú�VX\X�GH÷HUOHULQL�LQFHOHGL÷LPL]GH�� 
 

%XODQÕNOÕN� GH÷HUL� ����� 178¶GXU�� %X� GH÷HU� 76(� ���¶GD� ��� 178�� :+2�� (3$��
(&¶GD� �� 178� RODUDN� EHOLUOHQPLúWLU�� %XODQÕNOÕN� GH÷HUL� DUÕWPD� WHVLVL� oÕNÕú� VX\unda 

VWDQGDUWODUD�X\JXQ�oÕNPÕúWÕU�� 
 

* Koliform bakteri GH÷HUL���EXOXQPXúWXU��%X�GH÷HU�76(�����YH�(3$�VWDQGDUWODUÕQGD�
���HPV������PO��:+2�YH�(&�VWDQGDUWODUÕ�LoLQ�LVH���RODUDN�EHOLUOHQPLúWLU�� 
 

� 7RSODP� WULKDORPHWDQODU� ��� �J�O� µGLU�� %X� GH÷HUH� 76(� ���¶GD� \HU� YHULOPHPHVLQH�
UD÷PHQ�� :+2¶GD� ���� �J�O, EPA ve EC standaUWODUÕQGD� ���� �J�O� RODUDN�
EHOLUOHQPLúWLU��7+0�PLNWDUÕ�VWDQGDUWODUD�X\JXQ�oÕNPÕúWÕU�� 
 

$O�PLQ\XP�PLNWDUÕ�oÕNÕú�VX\XQGD������PJ�O¶GLU��76(������:+2�YH�(&�DO�PLQ\XP�
LoLQ� ���� PJ�O¶\L� PD[� GH÷HU� RODUDN� NDEXO� HWPLúWLU�� $UÕWPD� oÕNÕú� VX\X� DO�PLQ\XP�
GH÷HUL�standartODUD�X\JXQ�oÕNPÕúWÕU� 
 

*.XUúXQ�PLNWDUÕ�oÕNÕú�VX\XQGD�������PJ�O�GH÷HULQGHQ�N�o�N�oÕNPÕúWÕU��76(������YH�
(3$� NXUúXQ� LoLQ� PD[� GH÷HUL� ����� PJ�O�� :+2� YH� (&� LVH� ����� PJ�O� RODUDN�
EHOLUOHPLúOHUGLU��$UÕWPD�oÕNÕú�VX\XQGDNL�NXUúXQ�PLNWDUÕ�VWDQGDUWODUD�X\JXQ�oÕNPÕúWÕr.  
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6HOHQ\XP�PLNWDUÕ�DUÕWPD�oÕNÕúÕQGD�������PJ�O�GH÷HULQGHQ�N�o�N�oÕNPÕúWÕU��%X�GH÷HU�
76(� ����� :+2�� (3$� YH� (&� VWDQGDUWODUÕQGD� ����� PJ�O� µGLU�� 6HOHQ\XP� PLNWDUÕ�
VWDQGDUWODUD�X\JXQ�oÕNPÕúWÕU� 
 

*'HPLU�PLNWDUÕ�oÕNÕú�VX\XQGD������PJ�O�RODUDN�EXOXQPXúWXU��%X�GH÷HU�76(�����YH�
(&� VWDQGDUWODUÕQGD� ���� PJ�O�� (3$� VWDQGDUWODUÕQGD� ���� PJ�O¶GLU�� 'HPLU� PLNWDUÕ�
VWDQGDUWODUD�X\JXQ�oÕNPÕúWÕU� 
 

0DQJDQ�PLNWDUÕ�oÕNÕú�VX\XQGD�������PJ�O�µGHQ�N�o�N�oÕNPÕúWÕU��76(������(3$�FH�
(&� PDQJDQ� LoLQ� ����� PJ�O�� :+2� LVH� ���� PJ�O� GH÷HULQL� EHOLUOHPLúOHUGLU�� 0DQJDQ�
PLNWDUÕ�oÕNÕú�VX\XQGD�VWDQGDUWODUD�X\JXQ�oÕNPÕúWÕU� 
 

�%DNL\H�NORU�PLNWDUÕ�oÕNÕú�VX\XQGD�����PJ�O�RODUDN�EXOXQPXúWXU��%X�GH÷HU�76(�����
LoLQ�����PJ�O��:+2� LoLQ� LVH���PJ�O�RODUDN�EHOLUOHQPLúWLU��%DNL\H�NORU�PLNWDUÕ�76(�
266 için yüksekkHQ���:+2�VWDQGDUWODUÕQD�J|UH�X\JXQ�oÕNPÕúWÕU�� 
 

*S+�GH÷HUL�oÕNÕú�VX\XQGD������RODUDN�EXOXQPXúWXU��%X�GH÷HU�76(������:+2��(3$�
YH�(&�VWDQGDUWODUÕQGD�����LOH�����DUDVÕQGD�NDEXO�HGLOPHNWHGLU��S+�GH÷HUL�VWDQGDUWODUD�
uygundur. 

 

6HUWOLN�PLNWDUÕ�DUÕWPD�oÕNÕú�VX\Xnda 87,35�RODUDN�EXOXQPXúWXU��%X�GH÷HU�76(�����
µGD�����RODUDN�EHOLUOHQPLú�ROXS��oÕNÕú�VX\X�VHUWOLN�PLNWDUÕ�standartlara uygundur. 

 

7RSODP�o|]�QP�ú�PDGGH�PLNWDUÕ�oÕNÕú�VX\XQGD�139�PJ�O�RODUDN�EXOXQPXúWXU��76(�
���¶GD�EX�GH÷HU��LoLQ�VÕQÕU������PJ�O��:+2�LoLQ 1000 mg/l, EPA için ise 500 mg/l 

RODUDN�YHULOPLúWLU��%X�SDUDPHWUH�VWDQGDUWODUD�X\JXQ�oÕNPÕúWÕU�� 
 

øYHGLN� øoPH� 6X\X� $UÕWPD� 7HVLVL�� 76� ���� NDOLWH� SDUDPHWUHOHULQH� � J|UH� LoLOHFHN� ELU�
NDOLWHGH� VX� VD÷ODUNHQ��:+2�� (3$� YH� (&� LoPH� VX\X� VWDQGDUWODUÕQD� DLW� � LoPH� VX\u 

NDOLWH� SDUDPHWUHOHULQLQ� ELU� NÕVPÕ� $6.ø� ODERUDWXYDUODUÕQGD� DQDOL]H� WDEL� WXWXOPDGÕ÷Õ�
LoLQ�� VX\XQ�NDOLWHVL� YH� LoLOHELOPH�|]HOOL÷L� DoÕVÕQGDQ�NHVLQ� ELU� K�N�P�YHUPHN�\DQOÕú�
RODFDNWÕU��%X�QHGHQOH�HQ�NÕVD�]DPDQGD�TS 266��XOXVODUDUDVÕ�LoPH�VX\X�VWDQGDUWODUÕ\OD�
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paUDOHO�KDOH�JHWLULOPHOL�YH�J�QFHOOHúWLULOPHOLGLU��$6.ø� ODERUDWXvDUODUÕQGD�\DSÕODQ�su 

analizleride sadece TS 266’da belirtilen su kalite parDPHWUHOHUL� LOH�VÕQÕUOÕ�NDOPD\ÕS,  

:+2�� (3$� YH� (&� LoPH� VX\X� VWDQGDUWODUÕQGD� EHOLUWLOHQ� SDUDPHWUHOHULQGH� NRQWURO�
edilmesi gereklidir.  
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EK-�� $1.$5$� ød0(� 68<8� .$/ø7(6ø� 257$/$0$� '(ö(5/(5ø�
(TEMMUZ 2004) 

 
$UÕWPD� WHVLVL� oÕNÕúÕ� � RUWDODPD�
GH÷HUOHUL 

Parametre TSE 266   
1997 

WHO 

1999 

EPA 

2001 

EC 

1998 
       øYHGLN       Pursaklar 

%XODQÕNOÕN�
(NTU) 

25 5 5 5 0.32  0.35 

%ø5ø1&ø/�67$1'$57/$5��0ø.52%ø<2/2-ø.��(06����0O 
Koliform 
Bakteri 

<1 0 <1 0 0  0 

%ø5ø1&ø/�67$1'$57/$5��25*$1ø.�.ø0<$6$//$5�µµg/l 

Toplam 
Trihalometanlar 

----- 460 100 100 61  67 

%ø5ø1&ø/�67$1'$57/$5��ø125*$1ø.�.ø0<$6$//$5��PJ�O 
Alüminyum 0.2 0.2 0.2 0.2 0.080  0.080 

Arsenik 0.05 0.01 0.05 0.01 <0.001  <0.001 

Antimon 0.01 0.005 0.006 0.005 <0.01  <0.01 

Baryum 0.3 0.7 2 ..... 0.052  0.034 

Berilyum ...... ...... 0.004 ...... <0.0001  <0.001 

Civa 0.001 0.001 0.002 0.001 <0.001  <0.001 

Florür 1.5 1.5 0.7-2.4 1.5 0.12  0.17 

*�P�ú 0.01 ...... 0.05 ...... <0.01  <0.01 

Kadmiyum 0.005 0.003 0.01 0.005 <0.005  <0.005 

Krom(Toplam) 0.05 0.05 0.05 0.05 <0.01  <0.01 

.XUúXQ 0.05 0.01 0.05 0.01 <0.001  <0.001 

Selenyum 0.01 0.01 0.01 0.01 <0.001  <0.001 

Nitrat (NO3) 50 50 45 50 0.23  0.40 

ø.ø1&ø/�67$1'$57/$5��(67(7ø.��PJ�O 
%DNÕU 3 2 1 2 <0.01  <0.01 

Çinko 5 ..... 5 ...... 0.020  0.119 

Demir 0.2 ..... 0.3 0.2 0.010  0.010 

Deterjanlar 0.2 ..... 0.5 ...... <0.1  <0.1 
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Klorür 600 250 250 250 8.90  11.50 

.RNX� HúLN�
GH÷HUL 

...... =DUDUÕ�
hissedilmeyecek 

3 =DUDUÕ�
hissedilmeyecek 

.......  ....... 

Mangan 0.05 0.5 0.05 0.05 <0.005  <0.005 

PH 6.5-9.2 6.5-8.5 6.5-8.5 6.5-9.5 7.17  7.44 

Renk (birim) 20 15 15 ...... <5  <5 

Sülfat 250 250 250 250 21.56  17.40 

7RS�o|]�QP�ú�
madde 

1500 1000 500 ...... 139  223 

Amonyum 0.5 ...... ..... 0.5 <0.05  <0.05 

Bakiye klor 0.5 5 ...... ...... 0.8  0.8 

Kalsiyum 200 ...... ...... ...... 22.94  43.66 

Magnezyum 50 ...... ...... ...... 7.29  10.73 

Sertlik (CaCO3) 150 ...... ...... ...... 87.35  153.30 

Sodyum 175 200 ..... 200 8.20  6.90 

Potasyum 12 ..... ...... ...... 2.75  1.75 

TOC ....... ...... ....... ...... ......  ...... 
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EK-��ø9('ø.�ød0(�68<8�$5,70$�7(6ø6ø�h1ø7(/(5ø�5(6ø0/(5ø 
                     

             

                              

 

 

              

 

 

 

 

 

 

 

                                    

 
 
Resim-��øYHGLN�6X�$UÕWPD�7HVLVOHUL 
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Resim -��*LULú�9DQDODUÕ 
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Resim-3 Durultucu Üniteler 
 

 

                                                                                                             

 

 

 

 

 

 

 

 

 

 

 

 

Resim-4 Filtreler 
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Resim-��*HUL�<ÕNDPD�6X\X�3RPSDODUÕ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
Resim-��dDPXU�.R\XODúWÕUPD�hQLWHVL 
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EK-3�ø9('ø.�ød0(�68<8�$5,70$�7(6ø6ø�$</$5$�*g5(�*ø5øù-d,.,ù�

SUYU K$/ø7(�3$5$0(75(/(5ø 
 
0$57�������ø9('ø.�68�$5,70$�7(6ø6ø�'(ö(5/(5ø� 
  

 

 

 

 

 

 

 

 

 

 
)ø=ø.6(/�)ø=ø.2.ø0<$6$/�3$5$0(75(/(5 

 
GIRIS 

 
ÇIKIS 

%XODQÕNOÕN��178�%LULPL� 9,84 0,47 

øOHWNHQOLN����PKRV�FP� 181 186 

pH 7,89 7,40 

Bakiye Klor (mg/l)  -- 0,7 

Renk (Pt-Co  Birimi) 5 <5 

A.K.M (1050C,mg/l) 14 <5 

T.Ç.M (1800C,mg/l) 153 152 

KIMYASAL PARAMETRELER 

Parametre *LULú�PJ�O dÕNÕú�PJ�O *LULú�PHT�O dÕNÕú�PHT�O 

Sodyum 7,80 7,80 0,34 0,34 

Potasyum  2,40 2,40 0,06 0,06 
Kalsiyum  19,96 19,92 099 0,99 

Magnezyum 8,40 8,94 0,69 0,73 

Lityum <0,1 <0,1   

Baryum 0,027 0,031   

Berilyum <0,0001 <0,0001   

Top Sertlik(0FS) 8,45 8,66   

Karbonat (CO3
-2) <10 <10   

Bikarbonat (HCO3
-) 88,00 75,60 1,44 1,24 

Klorür (Cl-) 6,15 8,00 0,17 0,23 

Sülfat (SO4
-2) 10,28 19,53 0,21 0,41 

Nitrat 0,25 0,25   

Florür 0,15 0,14   

SiO2 18,48 15,24   

Toplam Alkalinite 72,00 62,00 1,44 1,24 
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0(7$/ø.�9(�'øö(5�3$5$0(75(/(5 

Parametre *LULú��PJ�O� dÕNÕú��PJ�O� 
Demir 0,417 0,015 

Alüminyum 0,210 0,080 

Arsenik 0,013 <0,001 

Civa <0,001 <0,001 

Antimon <0,01 <0,01 

Selenyum <0,001 <0,001 

Kalay <0,1 <0,01 

Krom+6 <0,02 <0,02 

Mangan 0,015 <0,005 

%DNÕU <0,01 <0,01 

Kursun <0,001 <0,001 

Kadmiyum <0,005 <0,005 

Çinko 0,024 0,006 

Nikel <0,005 <0,005 

Kobalt <0,005 <0,005 

Toplam Krom <0,01 <0,01 

 

              
 
 
 
 
 
 

.ø5/(10(�3$5$0(75(/(5ø 
Parametre *LULú��PJ�O� dÕNÕú��PJ�O� 
Amonyum Azotu 0,16 <0,05 

Nitrit azotu <0,002 <0,002 

Nitrat azotu <0,1 <0,1 

Toplam Fosfat <0,02 <0,02 

Orto- Fosfat <0,02 <0,02 

Bor 0,023 <0,01 

Org. Madde (KmnO4) 3,80 2,10 

COD 5 <5 

BOD5 <5 <5 

Toplam THM’s -- 0,061 

Deterjan (MBAS)  <0,1 <0,1 
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���0$<,6�������ø9('ø.�68�$5,70$�7(6ø6ø�'(ö(5/(5ø� 

 
 

 

 

 

 

 

 

 

 
)ø=ø.6(/�)ø=ø.2.ø0<$6$/�3$5$0(75(/(5 

 
GIRIS 

 
ÇIKIS 

%XODQÕNOÕN��178�%LULPL� 5,00 0,63 

øOHWNHQOLN����PKRV�FP� 185 188 

pH 7,67 7,41 

Bakiye Klor (mg/l)  -- 0,9 

Renk (Pt-Co  Birimi) 5 <5 

A.K.M (1050C,mg/l) 10 <5 

T.Ç.M (1800C,mg/l) 141 142 

KIMYASAL PARAMETRELER 

Parametre *LULú�PJ�O dÕNÕú�PJ�O *LULú�PHT�O dÕNÕú�PHT�O 
Sodyum  8,80  8,80  0,38  0,38 

Potasyum   2,80  2,80  0,07  0,07 
Kalsiyum   22,28  23,04  1,11  1,15 

Magnezyum  5,88  6,46  0,48  0,53 

Lityum  <0,1  <0,1     

Baryum  0,026  0,067     

Berilyum  <0,0001  <0,0001     

Top 
Sertlik(0FS) 

  7,99  8,42    

Karbonat 
(CO3

-2) 
 <10  <10     

Bikarbonat 
(HCO3

- 
 100,04  86,62  1,64  1,42 

Klorür (Cl-)  7,00  8,90  0,20  0,25 

Sülfat (SO4
-

2) 
 6,78  20,68  0,14  0,43 

Nitrat  0,19  0,25     

Florür  0,23  0,15     

SiO2  16,05  16,76     

Toplam 
Alkalinite 

 82,00  71,00  1,64  1,42 
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.ø5/(10(�3$5$0(75(/(5ø 
Parametre *LULú (mg/l) dÕNÕú��PJ�O� 
Amonyum Azotu <0,05 <0,05 

Nitrit azotu <0,002 <0,002 

Nitrat azotu <0,1 <0,1 

Toplam Fosfat 0,05 <0,02 

Orto- Fosfat 0,03 <0,02 
Bor <0,01 0,021 

Org. Madde (KmnO4) 3,85 2,39 

COD <5 <5 

BOD5 <5 <5 

Deterjan (MBAS) <0,1 <0,1 

Top.Siyanür 0,001 <0,001 

Top.THM’s -- 0,052 

0(7$/ø.�9(�'øö(5�3$5$0(75(/(5 

Parametre *LULú��PJ�O� dÕNÕú��PJ�O� 
Demir 0,305 <0,005 

Alüminyum 0,150 0,060 

Arsenik 0,014 0,002 

Civa <0,001 <0,001 

Antimon <0,01 <0,01 

Selenyum <0,001 <0,001 

Kalay <0,01 <0,01 

Krom+6 <0,02 <0,02 

Mangan 0,008 <0,005 

%DNÕU <0,01 <0,01 

Kursun 0,001 <0,001 

Kadmiyum <0,005 <0,005 

Çinko <0,005 <0,005 

Nikel <0,005 <0,005 

Kobalt <0,005 <0,005 

Toplam Krom <0,01 <0,01 
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+$=ø5$1��������ø9('ø.�68�$5,70$�7(6ø6ø�'(ö(5/(5ø� 
 

 

 

 

 

 

 

 

 
)ø=ø.6(/�)ø=ø.2.ø0<$6$/�
PARAMETRELER 

 
GIRIS 

 
ÇIKIS 

%XODQÕNOÕN��178�%LULPL� 3,95 0,53 

øOHWNHQOLN����PKRV�FP� 171 184 

pH 7,62 7,41 

Bakiye Klor (mg/l)  -- 0,8 

Renk (Pt-Co  Birimi) 5 <5 

A.K.M (1050C,mg/l) <5 <5 

T.Ç.M (1800C,mg/l) 127 138 

KIMYASAL PARAMETRELER 

Parametre *LULú�PJ�O dÕNÕú�PJ�O *LULú�PHT�O dÕNÕú�PHT�O 

Sodyum 7,0 7,2 0,3 0,31 

Potasyum  2,2 2,4 0,05 0,06 
Kalsiyum  23,60 23,68 1,18 1,18 

Magnezyum 5,08 5,98 0,42 0,49 

Lityum <0,1 <0,1   

Baryum 0,027 0,030   

Berilyum <0,0001 <0,0001   

Top Sertlik(0FS) 7,99 8,38   

Karbonat (CO3
-2) <10 <10   

Bikarbonat (HCO3
-) 91,99 80,52 1,51 1,32 

Klorür (Cl-) 7,6 9,2 0,21 0,26 

Sülfat (SO4
-2) 9,56 21,42 0,20 0,45 

Nitrat 0,20 0,24   

Florür 0,14 0,17   

SiO2 13,71 14,29   

Toplam Alkalinite 75,4 66,0 1,51 1,32 
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.ø5/(10(�3$5$0(75(/(5ø 

Parametre *LULú��PJ�O� dÕNÕú��PJ�O� 
Amonyum Azotu <0,05 <0,05 

Nitrit azotu <0,002 <0,002 

Nitrat azotu <0,1 <0,1 

Toplam Fosfat 0,06 <0,02 

Orto- Fosfat 0,03 <0,02 

Bor <0,01 0,018 

Org. Madde (KmnO4) 3,8 2,4 

COD 8 <5 

BOD5 <5 <5 

Toplam THM’s  0,058 

Deterjan (MBAS)  <0,1 <0,1 

Top.Siyanür 0,002 <0,001 

0(7$/ø.�9(�'øö(5�3$5$0(75(/(5 

Parametre *LULú��PJ�O� dÕNÕú��PJ�O� 
Demir 0,296 0,034 

Alüminyum 0,19 0,10 

Arsenik 0,012 <0,001 

Civa <0,001 <0,001 

Antimon <0,01 <0,01 

Selenyum <0,001 <0,001 

Kalay <0,01 <0,01 

Krom+6 <0,02 <0,02 

Mangan 0,009 <0,005 

%DNÕU <0,01 <0,01 

Kursun <0,001 <0,001 

Kadmiyum <0,005 <0,005 

Çinko 0,010 0,067 

Nikel <0,005 <0,005 

Kobalt <0,005 <0,005 

Toplam Krom <0,01 <0,01 
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           TEMMUZ 20���ø9('ø.�68�$5,70$�7(6ø6ø�'(ö(5/(5ø� 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
)ø=ø.6(/�)ø=ø.2.ø0<$6$/�
PARAMETRELER 

 
GIRIS 

 
ÇIKIS 

%XODQÕNOÕN��178�%LULPL� 5,14 0,44 

øOHWNHQOLN����PKRV�FP� 170 183 

pH 7,74 7,20 

Bakiye Klor (mg/l)   0,7 

Renk (Pt-Co  Birimi) 7 <5 

A.K.M (1050C,mg/l) 6 <5 

T.Ç.M (1800C,mg/l) 125 137 

KIMYASAL PARAMETRELER 

Parametre *LULú�PJ�O dÕNÕú�PJ�O *LULú�PHT�O dÕNÕú�PHT�O 

Sodyum 7,9 8,1 0,34 0,35 

Potasyum  2,6 2,7 0,07 0,07 
Kalsiyum  22,12 23,40 1,10 1,17 

Magnezyum 5,39 6,32 0,44 0,52 

Lityum <0,1 <0,1   

Baryum 0,030 0,064   

Berilyum <0,0001 <0,0001   

Top Sertlik(0FS) 7,75 8,45   

Karbonat (CO3
-2) <10 <10   

Bikarbonat (HCO3
-) 97,6 86,62 1,6 1,42 

Klorür (Cl-) 7,0 7,80 0,19 0,21 

Sülfat (SO4
-2) 9,33 21,48 0,19 0,44 

Nitrat 0,19 0,22   

Florür 0,11 0,11   

SiO2 21,23 19,86   

Toplam Alkalinite 80,0 71,0 1,60 1,42 
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.ø5/(10(�3$5$0(75(/(5ø 

Parametre *LULú��PJ�O� dÕNÕú��PJ�O� 
Amonyum Azotu <0,05 <0,05 

Nitrit azotu <0,002 <0,002 

Nitrat azotu <0,1 <0,1 

Toplam Fosfat 0,05 <0,02 

Orto- Fosfat 0,04 <0,02 
Bor 0,013 0,009 

Org. Madde (KmnO4) 4,7 2,7 

COD 8,0 <5 

BOD5 <5 <5 

Toplam THM’s  0,066 

Top.Siyanür 0,003 <0,001 

                                0(7$/ø.�9(�'øö(5�3$5$0(75(/(5 

Parametre *LULú��PJ�l) dÕNÕú��PJ�O� 
Demir 0,257 <0,005 

Alüminyum 0,786 0,08 

Arsenik 0,012 0,001 

Civa <0,001 <0,001 
Antimon <0,01 <0,01 
Selenyum <0,001 <0,001 

Kalay <0,01 <0,01 
Krom+6 <0,02 <0,02 

Mangan 0,018 <0,005 

%DNÕU <0,01 <0,01 

Kursun <0,001 <0,001 

Kadmiyum <0,005 <0,005 

Çinko <0,005 <0,005 

Nikel <0,005 <0,005 

Kobalt <0,005 <0,005 

Toplam Krom <0,01 <0,01 
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 $ö86726������ø9('ø.�68�$5,70$�7(6ø6ø�'(ö(5/(5ø� 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
)ø=ø.6(/�)ø=ø.2.ø0<$6$/�3$5$0(75(/(5 

 
GIRIS 

 
ÇIKIS 

BXODQÕNOÕN��178�%LULPL� 2,38 0,22 

øOHWNHQOLN����PKRV�FP� 195 208 

pH 7,82 7,29 

Bakiye Klor (mg/l)  -- 0,8 

Renk (Pt-Co  Birimi) 5 <5 

A.K.M (1050C,mg/l) <5 <5 

T.Ç.M (1800C,mg/l) 150 163 

KIMYASAL PARAMETRELER 

Parametre *LULú�PJ�O dÕNÕú�PJ�O *LULú meq/l dÕNÕú�PHT�O 

Sodyum 7,20 7,50 0,31 0,33 

Potasyum  2,30 2,40 0,06 0,06 
Kalsiyum  22,08 24,48 1,10 1,22 

Magnezyum 7,22 6,32 0,59 0,52 

Lityum <0,10 <0,10   

Berilyum <0,0001 <0,0001   

Top Sertlik(0FS) 8,49 8,72   

Karbonat (CO3
-2) <10 <10   

Bikarbonat 
(HCO3

-) 
98,82 85,40 1,62 1,40 

Klorür (Cl-) 7,2 8,4 0,20 0,24 

Sülfat (SO4
-2) 9,31 22,45 0,19 0,47 

Nitrat 0,18 0,19   

Florür 0,17 0,16   

SiO2 19,24 20,74   

Toplam 
Alkalinite 

81,00 70,00  1,40 
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.ø5/(10(�3$5$0(75(/(5ø 

Parametre *LULú (mg/l) dÕNÕú��PJ�O� 
Amonyum Azotu <0,05 <0,05 

Nitrit azotu <0,002 <0,002 

Nitrat azotu <0,1 <0,1 

Toplam Fosfat 0,04 <0,02 

Orto- Fosfat 0,02 <0,02 
Bor 0,373 0,348 

Org. Madde (KmnO4) 3,9 2,2 

COD 8,0 <5 

BOD5 <5 <5 

Toplam THM’s -- 0,088 

Top.Siyanür <0,001 <0,001 

0(7$/ø.�9(�'øö(5�3$5$0(75(/(5 

Parametre *LULú��PJ�O� dÕNÕú��PJ�O� 
Demir 0,271 0,021 

Alüminyum 0,643 0,09 

Arsenik 0,01 0,001 

Civa <0,001 <0,001 
Antimon <0,01 <0,01 
Selenyum <0,001 <0,001 

Kalay <0,01 <0,01 
Krom+6 <0,02 <0,02 

Mangan 0,011 <0,005 

%DNÕU <0,01 <0,01 

Kursun <0,001 <0,001 

Kadmiyum <0,005 <0,005 

Çinko 0,518 <0,006 

Nikel <0,005 <0,005 

Kobalt <0,005 <0,005 

Toplam Krom <0,01 <0,01 
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)ø=ø.6(/�)ø=ø.2.ø0<$6$/�3$5$0(75(/(5 

 
GIRIS 

 
ÇIKIS 

%XODQÕNOÕN��178�%LULPL� 3,27 0,45 

øOHWNHQOLN����PKRV�FP� 192 206 

pH 8,12 7,64 

Bakiye Klor (mg/l)  -- 0,9 

Renk (Pt-Co  Birimi) 5 <5 

A.K.M (1050C,mg/l) 5 <5 

T.Ç.M (1800C,mg/l) 150 162 

KIMYASAL PARAMETRELER 

Parametre *LULú�PJ�O dÕNÕú�PJ�O *LULú�PHT�O dÕNÕú�PHT�O 

Sodyum 7,50 8,60 0,33 0,37 

Potasyum  2,40 2,90 0,06 0,07 
Kalsiyum  23,48 24,08 1,17 1,20 

Magnezyum 6,17 6,85 0,51 0,56 

Lityum <0,1 <0,1   

Berilyum <0,0001 <0,0001   

Baryum 0,028 0,027   

Top Sertlik(0FS) 8,41 8,84   

Karbonat (CO3
-2) <10 <10   

Bikarbonat (HCO3
-) 100,04 87,84 1,64 1,44 

Klorür (Cl-) 8,20 9,90 0,23 0,28 

Sülfat (SO4
-2) 8,76 18,93 0,18 0,39 

Nitrat <0,2 0,21   

Florür 0,16 0,11   

SiO2 17,86 18,44   

Toplam Alkalinite 0,16 72,00 1,64 1,44 
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0(7$/ø.�9(�'øö(5�3$5$0(75(/(5 

Parametre *LULú��PJ�O� dÕNÕú��PJ�O� 
Demir 0,135 <0,005 

Alüminyum 0,08 0,10 

Arsenik 0,014 0,002 

Civa <0,001 <0,001 

Antimon <0,01 <0,01 

Selenyum <0,001 <0,001 

Kalay <0,01 <0,01 

Krom+6 <0,02 <0,02 

Mangan <0,005 <0,005 

%DNÕU <0,01 <0,01 

Kursun <0,001 <0,001 

Kadmiyum <0,005 <0,005 

Çinko <0,005 <0,005 

Nikel <0,005 <0,005 

Kobalt <0,005 <0,005 

Toplam Krom <0,01 <0,01 

.ø5/(10(�3$5$0(75(/(5ø 
Parametre *LULú��PJ�O� dÕNÕú��PJ�O� 
Amonyum Azotu 0,10 <0,05 

Nitrit azotu <0,002 <0,002 

Nitrat azotu <0,1 <0,1 

Toplam Fosfat 0,04 <0,02 

Orto- Fosfat <0,02 <0,02 
Bor 0,025 0,01 

Org. Madde (KmnO4) 4,0 2,5 

COD 8,0 <5 

BOD5 <5 <5 

Toplam THM’s -- 0,115 

Top.Siyanür 0,003 <0,001 

Deterjan <0,1 <0,1 
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����� \ÕOÕQGD� 1L÷GH¶GH� GR÷GX�� øON�� RUWD� YH� OLVH� |÷UHQLPLQL� $QNDUD¶GD� WDPDPODGÕ� 
�����\ÕOÕQGD�)ÕUDW�hQLYHUVLWHVL�dHYUH�0�KHQGLVOL÷L�%|O�P�¶Q��ND]DQGÕ�������\ÕOÕQGD�
PH]XQ�ROGX�������\ÕOÕQGD�<ÕOPD]�0�úDYLUOLN�0�K��/WG��ùWL�¶GH�������\ÕOÕQGD�%R]DW�
$�ù�¶GH��dHYUH�0�KHQGLVL�RODUDN�oDOÕúPÕúWÕU��d('�YH�d('�|Q�DUDúWÕUPD�UDSRUODUÕQÕQ�
KD]ÕUODQPDVÕ�NRQXODUÕQGD�GHQH\LPH�VDKLSWLU�� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


