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CAPÍTULO X

O CAMINHO DA ÁGUA POTÁVEL: DA CAPTAÇÃO 
À DISTRIBUIÇÃO  

Nathan França Vieira de Siqueira
Tainá Rodrigues Santos Sarmento

Flávia da Silva
Bruno Matos de Farias 

Rachel Cristina Santos Pires 

RESUMO

2�SUHVHQWH�DUWLJR�DERUGD�VREUH�R�DVVXQWR�GH�FDSWDomR�GD�iJXD�j�GLVWULEXL-omR�QRV�UHVHUYDWyULRV�GR�5LR�GH�-DQHLUR��9LVDQGR�DV�SUy[LPDV�GpFDGDV��
XP�GRV�IDWRUHV�PDLV�LPSRUWDQWHV�H�HVVHQFLDLV�SDUD�YLGD�p�D�iJXD��$�HVFDVVH]�
GHOD�p�DODUPDQWH��FRP�LVVR�R�LGHDO�p�SHQVDU�QR�TXH�QRV�DIHWDUi��/RJR��Ki�QH-
FHVVLGDGH�TXH�VH�PXGH�D�PHQWDOLGDGH�GD�SRSXODomR��SDUD�TXH�Oi�QD�QDVFHQWH�
QmR�KDMD�GHVPDWDPHQWR��H�TXH�D�PHVPD�VHMD�SUHVHUYDGD�SDUD�TXH�QmR�KDMD�
XPD�FULVH�KtGULFD��3RGHUtDPRV�WHU�ULRV�YLYRV�PHVPR�HP�PHLRV�XUEDQR��VH�
RV�PHVPRV�IRVVHP�UHVSHLWDGRV��2�LGHDO�VHULD�TXH�D�SRSXODomR�VH�FRQVFLHQWL-
]DVVH�H�DR�PHQRV�GHVFDUWDVVH�VHXV�GHYLGRV�REMHWRV�VHP�YDORU�FRUUHWDPHQWH��
FRP�LVVR��R�WUDWDPHQWR�GD�iJXD�VHULD�IDFLOLWDGR��H�D�iJXD�SRGHULD�FKHJDU�QR�
GHVWLQR�¿QDO�FRP�PDLV�SXUH]D�H�TXDOLGDGH��&RP�WXGR�LVVR��DLQGD�Ki�WHP-
SR�GH�PXGDU�RV�KiELWRV�GD�SRSXODomR�FRP�FDPSDQKDV��SDVVHDWDV�RX�RXWUDV�
PRELOL]Do}HV��SDUD�TXH�SRVVDPRV�GHVIUXWDU�SRU�PDLV�WHPSR�GHVVH�EHP�WmR�
SUHFLRVR�TXH�DLQGD�WHPRV�
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1. INTRODUÇÃO

6DEH�VH� TXH� D� iJXD� p� XP� UHFXUVR� QDWXUDO� LQGLVSHQViYHO� SDUD� D� YLGD� GH�
WRGRV�RV�VHUHV�KXPDQRV��HOD�IRL�D�EDVH�SDUD�R�GHVHQYROYLPHQWR�GDV�SUL-

PHLUDV�FLYLOL]Do}HV�H�PRWLYR�GH�FRPSHWLomR�GH�YiULRV�SRYRV��'LDQWH�GD�LP-
SRUWkQFLD�GHVVH�UHFXUVR��D�2UJDQL]DomR�GDV�1Do}HV�8QLGDV��218��FULRX�HP�
�����R�'LD�0XQGLDO�GD�ÈJXD��TXH�p�FRPHPRUDGR�HP����GH�PDUoR��(VVH�GLD�
WHP�R�LQWXLWR�GH�FKDPDU�D�DWHQomR�SDUD�D�SUHVHUYDomR�H�XVR�UDFLRQDO�GHVVH�
SUHFLRVR�UHFXUVR�QDWXUDO��=$1(77$��������
� 2� DFHVVR� j� iJXD� SRWiYHO� p� XP� GLUHLWR� IXQGDPHQWDO� GR� VHU� KXPD-
QR��HVWDEHOHFLGR�SHOD�218��1R�%UDVLO��VHJXQGR�GDGRV�GR�JRYHUQR�IHGHUDO�
�������GRV�GRPLFtOLRV�XUEDQRV�VmR�DEDVWHFLGRV�SRU�UHGH�GH�GLVWULEXLomR�GH�
iJXD�FRP�FDQDOL]DomR�LQWHUQD��*29(512�'2�%5$6,/��������
6HJXQGR�D�2UJDQL]DomR�GDV�1Do}HV�8QLGDV���218�������GH�WRGD�D�iJXD�GR�
SODQHWD�7HUUD��DSHQDV����HVWi�GLVSRQtYHO�SDUD�R�FRQVXPR�KXPDQR��VREUDQGR�
����SDUD�R�RFHDQR�H����QDV�JHOHLUDV��0HVPR�FRP�HVVD�HVFDVVH]��H[LVWH�HP�
JUDQGH�SDUWH�� XP�GHVSHUGtFLR�GH� iJXD� HP� VLVWHPD�GH� DEDVWHFLPHQWR�� TXH�
SHUGHP�XPD�TXDQWLGDGH�PXLWR�HOHYDGD�GH� OLWURV�HP�UD]mR�GH�YD]DPHQWRV�
H�SUREOHPDV�JHUDLV�QDV�WXEXODo}HV�H�VLVWHPDV�GH�IRUQHFLPHQWR��0HVPR�HP�
SDtVHV�GHVHQYROYLGRV��HVVH�SUREOHPD�p�UHFRUUHQWH��QD�$OHPDQKD�����GH�WRGD�
D�iJXD�p�GHVSHUGLoDGD�QRV�VLVWHPDV�S~EOLFR��Q~PHURV�PXLWR�SDUHFLGRV�FRP�
R�GH�RXWURV�SDtVHV��FRPR�-DSmR�H�(VWDGRV�8QLGRV��-i�R�GHVSHUGtFLR�GH�iJXD�
QR�%UDVLO�p�DLQGD�PDLV�HOHYDGR��DWLQJLQGR�XP�YROXPH�WRWDO�FRUUHVSRQGHQWH�
D�������GH�WRGD�D�iJXD�WUDWDGD��3(1$��������
� $LQGD�TXH�R�FRQVXPR�GH�iJXD�HP�WRUQHLUDV�H�OHQoyLV�VXEWHUUkQHRV�
VHMD�FRPXP�QR�%UDVLO�� WDPEpP�SRGHP�FDXVDU�GDQRV��&RP�R�FUHVFLPHQWR�
XUEDQR��XPD�JUDQGH�SDUWH�GHVVHV�UHFXUVRV�KtGULFRV�VH�WRUQRX�LPSUySULR�SDUD�
R�FRQVXPR�KXPDQR��SRLV�FRQWpP�UHVtGXRV�GRV�PDWHULDLV�FRP�RV�TXDLV�HQWUD�
HP�FRQWDWR��FRPR�VDLV�GLVVROYLGRV��SDUWtFXODV�HP�VXVSHQVmR�H�GLYHUVRV�WLSRV�
GH�PLFURUJDQLVPRV��=$1(77$��������
3DUD�VH�WRUQDU�SUySULD�SDUD�R�FRQVXPR�KXPDQD��D�iJXD�SUHFLVD�VHU�WUDWDGD�
FRP�FORUR��VHJXLQGR�YiULRV�SURFHVVRV�GH�GHVLQIHFomR��GHFDQWDomR��FRUUHomR�
GR�SK�H�ÀXRUHWDomR��=$1(77$��������
� 'H�DFRUGR�FRP�R�6LVWHPD�1DFLRQDO�GH� ,QIRUPDo}HV� VREUH�6DQHD-
PHQWR� �61,6��� SUHFLVD�VH� GH� XP�QRYR�SDGUmR� SDUD� DFDEDU��2X� DR�PHQRV�
GLPLQXLU�FRP�HVVD�SROXLomR�GD�iJXD�GRFH�H�HVFDVVH]�GD�PHVPD��$�/HL�Q��
����������FRQKHFLGD�FRPR�D�/HL�GD�ÈJXD�GHWHUPLQD�TXH�R�ODQoDPHQWR�GH�
UHVtGXRV�VyOLGRV�� OtTXLGRV�RX�JDVRVRV�� WUDWDGRV�RX�QmR��FRP�R�¿P�GH�VXD�
GLOXLomR��WUDQVSRUWH�RX�GH�SRVLomR�¿QDO�HP�XP�FRUSR�G¶iJXD��HVWmR�VXMHLWRV�
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j�RXWRUJD�SHOR�SRGHU�S~EOLFR��6,/9$�HW�DO��������
� (VWH�SRGHU�HVWDEHOHFH�R�YDORU�D�VHU�FREUDGR�SHOR�XVR�GRV�UHFXUVRV�
KtGULFRV�H�RV�SDUkPHWURV�TXH�GHYHP�VHU�REVHUYDGRV�GXUDQWH�R�ODQoDPHQWR�
GHVVHV�UHVtGXRV��R�YROXPH�ODQoDGR�H�VHX�UHJLPH�GH�YDULDomR��EHP�FRPR�DV�
FDUDFWHUtVWLFDV�ItVLFR�TXtPLFDV��ELROyJLFDV�H�GH�WR[LFLGDGH�GR�DÀXHQWH��1R�
%UDVLO��D�LPSODQWDomR�GH�6LVWHPD�GH�$EDVWHFLPHQWR�GH�ÈJXD��6$$���VHQGR�
XP�VHUYLoR�GH�XWLOLGDGH�S~EOLFD�� HVWi� VXMHLWD� DR� OLFHQFLDPHQWR�DPELHQWDO��
FRQIRUPH�D�5HVROXomR�����GH����GH�GH]HPEUR�GH������GR�&RQVHOKR�1DFLR-
QDO�GH�0HLR�$PELHQWH�±�&21$0$��6,/9$�HW�DO���������
� $�PHWRGRORJLD�HPSUHJDGD�SDUD�HODERUDU�HVVH�HVWXGR�FRQVLVWH�HP�UH-
YLVmR�ELEOLRJUi¿FD��)RUDP�FROHWDGDV�LQIRUPDo}HV�GH�RXWURV�DUWLJRV�DFDGr-
PLFRV��GLVVHUWDo}HV�H�OLYURV��IRQWHV�FRQ¿iYHLV�TXH�LQFRUSRUDUDP�R�FDPLQKR�
GD�iJXD�SRWiYHO��RQGH�VHUi�HQWHQGLGR�R�SDVVR�D�SDVVR�GD�FDSWDomR�j�GLVWUL-
EXLomR�GD�iJXD�TXH�FKHJD�D�WRUQHLUD�GH�FDVD�
� ([LVWHP�UD]}HV�SDUD�HODERUDomR�GR�VHJXLQWH�DUWLJR��SRLV�IRL�HVWXGDGR�
SURIXQGDPHQWH�R�WHPD�H�YLVWR�FRPR�R�WUDEDOKR�GD�FDSWDomR�j�GLVWULEXLomR�
GD�iJXD�p�iUGXR��SRUWDQWR��R�PRWLYR�GR�SUHVHQWH�DUWLJR�p�DSUHVHQWDU�UHODo}HV�
HQWUH�R�FRQVXPLGRU�H�R�GLVWULEXLGRU�GD�iJXD��EXVFDQGR�VH�UHODWDU�RV�SULQFL-
SDLV�SRQWRV�VREUH�R�FDPLQKR�GD�iJXD��GHVGH�D�FDSWDomR�DWp�D�GLVWULEXLomR��
6HUi� DERUGDGR� ULJRURVDPHQWH� GD� FDSWDomR� DR� WUDWDPHQWR� GD� iJXD�� SRLV� p�
IXQGDPHQWDO�D�FRODERUDomR�H�D�LPSRUWkQFLD�GR�XVR�FRQVFLHQWH�GD�SRSXODomR��
FRP�LVVR�p�SRVVtYHO�DJLOL]DU�DV�HWDSDV�GR�WUDWDPHQWR��SDUD�TXH�D�iJXD�WHQKD�
PHOKRU�TXDOLGDGH�
� 'HVVD�IRUPD��TXDQWR�PDLV�SROXtGD�D�iJXD��PDLV�SURGXWRV�TXtPLFRV�
VHUmR�XVDGRV�SDUD�WRUQi�OD�SRWiYHO�SDUD�R�FRQVXPR�KXPDQR�
2�HVWXGR�WHP�FRPR�REMHWLYR�DQDOLVDU�WRGDV�DV�HWDSDV�SRU�RQGH�D�iJXD�SDVVD�
DWp� HVWDU� SURQWD�SDUD�R� FRQVXPR�KXPDQR�H� FKDPDU� D� DWHQomR�SDUD�R�XVR�
FRQVFLHQWH�GHVVH�EHP�QDWXUDO�D�¿P�GH�TXH�VHMD�XWLOL]DGR�PDLV�UDFLRQDOPHQWH�
SDUD�HYLWDU�RV�GHVSHUGtFLRV���

2. REVISÃO BIBLIOGRÁFICA
2.1. A Importância da água para todos seres vivos

7RGRV�VDEHP�TXH�HP�QRVVR�SDtV�Ki�WHPSRV�TXH�VH�REVHUYD�D�HVFDVVH]�GH�
iJXD��3RGH�VH�D¿UPDU�TXH�D�iJXD�p�IXQGDPHQWDO�SDUD�QRVVR�RUJDQLVPR��

VHQGR�����FRPSRVWR�SRU�iJXD��0HVPR�FRP�D�SRSXODomR�FRQVFLHQWH�GHVVD�
VLWXDomR��R�QmR�DSURYHLWDPHQWR�GH�iJXD��RX�VHMD��R�GHVSHUGtFLR�DLQGD�p�XP�
TXDGUR�SUHRFXSDQWH��2�GHVSHUGtFLR�GH�iJXD�p�XP�SUREOHPD�VRFLRDPELHQ-
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WDO�TXH�JHUDUi�JUDQGHV�SUREOHPDV�SDUD�RV�KRPHQV��H[LVWH��SRU�H[HPSOR��R�
GHVSHUGtFLR�GXUDQWH�R�EDQKR��RX�DR�HVFRYDU�RV�GHQWHV��GHVSHUGtFLR�GXUDQWH�
R�DEDVWHFLPHQWR�GH�iJXD��FDXVDGR�JHUDOPHQWH�SRU�IDOKDV�WpFQLFDV��HQWUH�RX-
WURV��(P�FRQVHTXrQFLD�GLVVR��QRWD�VH�TXH�D�SRSXODomR�SUHFLVD�PXGDU�VHXV�
KiELWRV��6$1726��������
� e�LPSRUWDQWH�TXH�D�SRSXODomR�DSUHQGD�D�ID]HU�XVR�UDFLRQDO�GD�iJXD��
PXGDU� GH� DWLWXGH� HYLWDQGR� GHVSHUGtFLRV�� H� D� HFRQRPL]DU��0HVPR� FRP� DV�
GLYHUVDV�FDPSDQKDV�TXH�LQFHQWLYDP�D�HFRQRPLD�GH�iJXD��DOJXQV�KiELWRV�VmR�
GLItFHLV�GH�VHUHP�HYLWDGRV��75,Æ1*8/2�0,1(,52���������

2.2. Captação da Água

e�D�SULPHLUD�XQLGDGH�GR�VLVWHPD�GH�DEDVWHFLPHQWR�GH�iJXD��5HVSRQViYHO�SRU� FDSWDU� GH�PRGR� DGHTXDGR� D� iJXD� GD� QDVFHQWH�� WDPEpP� FKDPDGD�
GH�iJXD�EUXWD�TXH�ORJR�DSyV�VHU�FDSWDGD�p�GLVWULEXtGR�SRU�DGXWRUDV�XVDGDV�
SDUD�R�WUDQVSRUWH�GD�iJXD�GR�SRQWR�GH�FDSWDomR�QD�QDVFHQWH�DWp�D�(VWDomR�GH�
7UDWDPHQWR�GH�ÈJXD��DGXWRUD�GH�iJXD�EUXWD���H�GD�(VWDomR�GH�7UDWDPHQWR�
GH�ÈJXD�DWp�RV�UHVHUYDWyULRV�GH�GLVWULEXLomR��DGXWRUD�GH�iJXD�WUDWDGD���&(-
6$1��������

2.3. Tratamento da Água

A PDLRU�SDUWH�GD�iJXD�OLPSD�TXH�p�FRQVXPLGD�VH�WUDQVIRUPD�HP�HVJRWR�TXH�p�UHLQWURGX]LGR�QRV�ULRV�H�ODJRV��(VWDV�QDVFHQWHV��XPD�YH]�FRQWD-
PLQDGDV��SRGHP�FRQWHU�PLFURUJDQLVPRV�TXH�SURYRFDP�GLIHUHQWHV�GRHQoDV�
FRPR�D�GLDUUHLD��KHSDWLWH��FyOHUD�H�IHEUH�WLIRLGH��$OpP�GRV�PLFURUJDQLVPRV��
DV�iJXDV�GRV�ULRV�H�ODJRV�FRQWrP�GLYHUVDV�SDUWtFXODV�LQGHYLGDV�SDUD�R�FRQVX-
PR�GD�SRSXODomR��'Dt�D�QHFHVVLGDGH�GH�VH�WUDWDU�D�iJXD�SDUD�TXH�HVWD�YROWH�D�
VHU�SURStFLD�SDUD�R�FRQVXPR�KXPDQR��863��������
� 4XDQGR�p�SHQVDGR�HP�iJXD� WUDWDGD�QD�PDLRU�SDUWH�GDV�YH]HV�YHP�
HP�PHQWH�R�WUDWDPHQWR�GH�XPD�iJXD�TXH�HVWDYD�FRQWDPLQDGD��FRP�R�HVJRWR��
SDUD�XPD�TXH�YROWH�D�VHU�OLPSD��&DEH�DTXL�ID]HU�XPD�VHSDUDomR�HQWUH�WUDWD-
PHQWR�GD�iJXD�H�GR�HVJRWR��R�WUDWDPHQWR�GH�iJXD�p�IHLWR�DSyV�D�iJXD�GRFH�VHU�
HQFRQWUDGD�HP�PDQDQFLDLV�TXH�FRQWpP�UHVtGXRV�RUJkQLFRV��VDLV�GLVVROYLGRV��
PHWDLV�SHVDGRV��SDUWtFXODV�HP�VXVSHQVmR�H�PLFURUJDQLVPRV��3RU�HVVD�UD]mR�D�
iJXD�p�WUDQVSRUWDGD�GRV�PDQDQFLDLV�SDUD�D�(VWDomR�GH�7UDWDPHQWR�GH�ÈJXD�
�(7$���-i�R�HVJRWR�p�WUDWDGR�D�SDUWLU�GH�HVJRWRV�UHVLGHQFLDLV�RX�LQGXVWULDLV�
SDUD�TXH��DSyV�VHU�WUDWDGD��D�iJXD�SRGHU�VHU�LQWURGX]LGD�QRYDPHQWH�QRV�FyU-
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UHJRV�H�DVVLP�GLPLQXLU�R�LPSDFWR�DPELHQWDO��863��������

2.3.1. Etapas do tratamento

6HJXQGR�6$%(63���������DV�IDVHV�GR�WUDWDPHQWR�GD�iJXD�VmR�
� &RDJXODomR�±�1R�SURFHVVR�GH�FRDJXODomR�p�LQVHULGR�VXOIDWR�GH�DOX-

PtQLR��FORUHWR�IpUULFR�RX�RXWUR�FRDJXODQWH��ORJR�DSyV�XPD�DJLWDomR�YLROHQWD�
GD�iJXD��$VVLP��DV�SDUWtFXODV�GH�VXMHLUD�¿FDP�HOHWULFDPHQWH�GHVHVWDELOL]DGDV�
H�VH�XQHP�FRP�PDLV�IDFLOLGDGH�
� )ORFXODomR�±�1HVWD�IDVH��SRVWHULRU�D�FRDJXODomR��Ki�XPD�PLVWXUD�OHQ-
WD�GD�iJXD��TXH�VHUYH�SDUD�SURYRFDU�D�IRUPDomR�GH�ÀRFRV�FRP�DV�SDUWtFXODV�
'HFDQWDomR�±�1HVWD�IDVH��D�iJXD�SDVVD�SRU�JUDQGHV�WDQTXHV�SDUD�TXH�VHSDUH�
RV�ÀRFRV�GH�VXMHLUD�IRUPDGRV�QD�ÀRFXODomR�
� )LOWUDomR�±�$�iJXD�DWUDYHVVD� WDQTXHV�IRUPDGRV�SRU�SHGUDV��DUHLD�H�
FDUYmR�DQWUDFLWR��(OHV�VmR�UHVSRQViYHLV�SRU�UHWHU�D�VXMHLUD�TXH�UHVWRX�GD�IDVH�
GH�GHFDQWDomR�
3yV�DOFDOLQL]DomR�±�$TXL��R�S+�GD�iJXD�p�DQDOLVDGR�SDUD�SDVVDU�SHOD�FRUUH-
omR��SDUD�HYLWDU�D�FRUURVmR�RX�LQFUXVWDomR�GDV�WXEXODo}HV�
� 'HVLQIHFomR�±�1HVWD�IDVH��R�FORUR�QR�OtTXLGR�p�DGLFLRQDGR�DQWHV�GD�
VDtGD�GD�(VWDomR�GH�7UDWDPHQWR��(OD�JDUDQWH�TXH�D�iJXD�IRUQHFLGD�FKHJXH�
LVHQWD�GH�EDFWpULDV�H�YtUXV�DWp�D�FDVD�GR�FRQVXPLGRU�
)OXRUHWDomR�±�1D�~OWLPD�IDVH��R�À~RU�WDPEpP�p�DGLFLRQDGR�j�DJXD��$�VXEV-
WkQFLD�VHUYH�SDUD�SUHYHQLU�FiULHV�QD�SRSXODomR��6$%(63��������

2.4. Distribuição 

&RP�D�HWDSD�GH� WUDWDPHQWR�¿QDOL]DGD��D�iJXD�VHJXH�SDUD�VHU�DQDOLVDGD�
HP�ODERUDWyULR��RQGH�VmR�DWHVWDGRV�RV�SDGU}HV�TXH�D�LGHQWL¿FDP�FRPR�

SRWiYHO�� 6y� HQWmR� D� iJXD� SRWiYHO� p� OLEHUDGD� SDUD� RV� UHVHUYDWyULRV� RQGH� p�
DUPD]HQDGD�DQWHV�GD�GLVWULEXLomR��$WUDYpV�GDV�DGXWRUDV��H�GDV�UHGHV�GH�GLV-
WULEXLomR��$%5(8��������
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2.5 Tratamento do Esgoto 
2.5.1 A História do tratamento de esgoto no Rio de Janeiro

A &LGDGH�GR�5LR�GH�-DQHLUR�IRL�IXQGDGD�SRU�(VWiFLR�GH�6i�HP�PDUoR�GH�������'RLV�DQRV�GHSRLV�IRL�WUDQVIHULGD�SRU�0HP�GH�6i�SDUD�R�0RUUR�GR�
'HVWHUUR��&DVWHOR���RQGH�VH�GHVHQYROYHX��$RV�SRXFRV�D�SRSXODomR�FRPHoRX�
D�GHVFHU�R�PRUUR�GR�&DVWHOR��HVSDOKDQGR�VH�SHODV�SDUWHV�SODQDV��1HVVDV�iUH-
DV�SODQDV�KDYLDP�GLYHUVRV�ODJRDV�H�iUHDV�SDQWDQRVDV�RULXQGR�GR�PRYLPHQ-
WR�GDV�PDUpV�TXH�DV�SUHDPDUHV�DODJDYDP�WRGD�D�iUHD�HQWUH�R�DWXDO�3DVVHLR�
3~EOLFR� H� D� 3UDoD�0DXi��$RV� SRXFDV�� HVWDV� iUHDV� IRUDP� VHQGR� DWHUUDGDV��
�&('$(���������
� 1DTXHOD� pSRFD�� RV�PRUDGRUHV� WLQKDP�R�PDX� FRVWXPH�GH� MRJDU� QD�
UXD�H�QD�³YDOD´� WRGRV�RV�GHVSHMRV�H�GHWULWRV�GRPpVWLFRV�� WUDQVIRUPDQGR�D�
HP�XPD�LPHQVD�FORDFD��FRP�LQVXSRUWiYHO�PDX�FKHLUR�H�RQGDV�GH�PRVTXLWRV��
�&('$(��������
� 2V�HVJRWRV�GDV�FDVDV�HUDP�DFRQGLFLRQDGRV�HP�EDUULFDV�GH�PDGHLUDV�
�RV�FXERV��QRV�TXLQWDLV�H�j�QRLWH�WUDQVSRUWDGRV�SRU�HVFUDYRV�SDUD�RV�ODQoD-
PHQWRV�PDLV� SUy[LPRV�� FRPR�DV�3UDLDV� GR�3HL[H� �5XD�'��0DQXHO�� H� GDV�
)DULQKDV�H�R�&DPSR�GD�$FODPDomR��&DPSR�GH�6DQWDQD���(VVHV�HVFUDYRV�H�
VHXV�EDUULV�IRUDP�DSHOLGDGRV�SHOR�SRYR�GH�³7LJUHV´��DR�FDUUHJDU�DV�EDUULFDV�
DEHUWDV�QD�FDEHoD��R�HVJRWR�UHVSLQJDYD�QDV�FRVWDV�GRV�HVFUDYRV�H�VXMDYD�D�
SHOH�GH�EUDQFR��GHSRLV�GR�FRQWDWR�FRP�R�VRO��GRV�TXDLV� WRGRV�IXJLDP�QDV�
UXDV�FRP�SRXFD�LOXPLQDomR��&('$(��������
� $�&LGDGH�GR�5LR�GH� -DQHLUR� IRL� D� WHUFHLUD� FLGDGH�GR�PXQGR�D� VHU�
UHFHEHU�GH�UHGH�GH�HVJRWRV�VDQLWiULRV��RFRUUHQGR�DQWHV�HP�/RQGUHV��������H�
+DPEXUJR���������6RPHQWH�/RQGUHV��FRPR�&DSLWDO�VH�DQWHFLSRX�DR�5LR��QD�
FRQVWUXomR�GH�VXDV�UHGHV�FROHWRUDV�GH�HVJRWRV��&('$(��������
� (P� ����� IRL� FULDGD� D� (PSUHVD� GH� 6DQHDPHQWR� GD� *XDQDEDUD� ±�
(6$*�±�TXH�WLQKD�R�HQFDUJR�GH�GLULJLU�H�DGPLQLVWUDU�RV�VHUYLoRV�GH�HVJRWRV�
VDQLWiULRV�H�GDU�FRPEDWH�DRV�PRVTXLWRV�HP�WRGD�D�iUHD�GR�(VWDGR�GD�*XDQD-
EDUD��&RXEH�D�(6$*�HODERUDU�R�3ODQR�(VWDGXDO�GH�(VJRWDPHQWR�6DQLWiULR��
FRQVLGHUDQGR� WUrV� JUDQGHV� VLVWHPDV� GH� HVJRWDPHQWR�� VLVWHPD� *XDQDEDUD��
-DFDUHSDJXi�H�6HSHWLED��(P�VHJXLGD�� UHIRUPXORX�R�SURJUDPD�GH�REUDV�GR�
(PLVViULR�6XEPDULQR�GH�,SDQHPD�H�GHX�LQtFLR�D�VXD�FRQVWUXomR��FRQFOXtGDV�
HP������SHOD�&('$(��FRP�UHFXUVRV�SUySULRV�H�GR�%1+��&('$(��������
� &RP�D�IXVmR�GRV�(VWDGRV�*XDQDEDUD�H�GR�5LR�GH�-DQHLUR��IRL�FULDGD�
HP����GH�DJRVWR�GH������D�&RPSDQKLD�(VWDGXDO�GH�ÈJXDV�H�(VJRWRV�±�&(-
'$(�±�TXH�DEVRUYHX�D�FRPSDQKLD�(VWDGXDO�GH�ÈJXDV�GD�*XDQDEDUD�±�&(-
'$*��D�(PSUHVD�GH�6DQHDPHQWR�GD�*XDQDEDUD�±�(6$*�H�D�&RPSDQKLD�GH�
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6DQHDPHQWR�GR�5LR�GH�-DQHLUR�±�6$1(5-��&RP�D�FULDomR�GD�&('$(��RV�
VHWRUHV�GH�iJXD�H�HVJRWRV��TXH�DR�ORQJR�GH�VXD�KLVWyULD�HVWLYHUDP�D�PDLRU�
SDUWH�GR�WHPSR�VHSDUDGRV��¿FDUDP�MXQWRV�SDUD�IDFLOLWDU�RV�REMHWLYRV�GR�3ODQR�
1DFLRQDO�GH�6DQHDPHQWR�±�3/$1$6$��DWUDYpV�GR�TXDO�R�JRYHUQR�)HGHUDO��
R�(VWDGR�H�RV�0XQLFtSLRV�UH~QHP�UHFXUVRV�¿QDQFHLURV�SDUD�VROXFLRQDU�VHXV�
SUREOHPDV�GH�VDQHDPHQWR�EiVLFR��&('$(��������

2.5.2 Etapas do tratamento de esgoto 

AV�(VWDo}HV�GH�7UDWDPHQWR�GH�(VJRWR��)LJXUD�����PDLV�FRPXPHQWH�FR-
QKHFLGDV�DWUDYpV�GD�VLJOD�(7(�±�VmR�XQLGDGHV�RSHUDFLRQDLV�GR�VLVWHPD�

GH�VDQHDPHQWR�TXH�HVSHFL¿FDPHQWH�UHFHEHP�DV�FDUJDV�SROXHQWHV�GR�HVJR-
WR�H�GHYROYHP�R�HÀXHQWH�WUDWDGR�D�FRUSRV�GCiJXD�FRPR�ULRV��UHGX]LQGR�RV�
HYHQWXDLV� LPSDFWRV� DPELHQWDLV� TXH� SRGHULDP� VHU� FDXVDGRV� VHP� R� GHYLGR�
WUDWDPHQWR��DOpP�GH�HYLWDU�TXH�HPSUHVDV�VHMDP�SXQLGDV�OHJDOPHQWH�H�MXGL-
FLDOPHQWH�SHOD�GHVWLQDomR�LQFRUUHWD�GRV�HÀXHQWHV�JHUDGRV��7(5$�$0%,(1-
7$/��������

)LJXUD����([HPSOR�GH�(VWDomR�GH�7UDWDPHQWR�GH�(VJRWRV��(7(��
 

)RQWH��&('$(��������

� 6HJXQGR�D�&('$(���������DV�IDVHV�GR�WUDWDPHQWR�GH�HVJRWR�VmR�
� *UDGHDPHQWRV��HWDSD�LQLFLDO�RQGH�UHVtGXRV�VyOLGRV�PDLRUHV��JUDGH-
DPHQWR�JURVVR���H�UHVtGXRV�VyOLGRV�PHQRUHV��JUDGHDPHQWR�¿QR���VmR�¿VLFD-
PHQWH�UHWLGRV�SRU�PHLR�GH�EDUUHLUDV�QR�VLVWHPD�
� 'HVDUHQDomR��QHVWH�PRPHQWR��D�DUHLD�HP�VXVSHQVmR�QR�HVJRWR�YDL�
SDUD�R�IXQGR�GR�WDQTXH��HQTXDQWR�RV�PDWHULDLV�RUJkQLFRV�¿FDP�QDV�FDPDGDV�
VXSHULRUHV�
� 'HFDQWDGRU�SULPiULR��SULPHLUD�HWDSD�GH�GHFDQWDomR�RQGH�R�PDWHULDO�
RUJkQLFR�VyOLGR�p�PLVWXUDGR�H�VHGLPHQWDGR�QR�IXQGR��IRUPDQGR�ORGR�
3HQHLUD�URWDWLYD��GHSRLV�GD�IRUPDomR�GR�ORGR�SRU�GHFDQWDomR��XP�SURFHVVR�
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GH�FHQWULIXJDomR�VHSDUD�D�IDVH�VyOLGD�GD�PLVWXUD�HP�XPD�HVSpFLH�GH�SHQHLUD��
SHUPLWLQGR�TXH�R�OtTXLGR�VHMD�DUPD]HQDGR�HP�WDQTXHV�
� 'LJHVWmR�DQDHUyELFD��QHVWD�IDVH�R�REMHWLYR�p�D�HVWDELOL]DomR�GD�PLV-
WXUD�SRU�PHLR�GH�SURFHVVRV�TXtPLFRV�TXH�DWXDP�QR�ORGR�UHPDQHVFHQWH��QHX-
WUDOL]DQGR�EDFWpULDV�H�JDVHV�QRFLYRV�
� 7DQTXH�GH�DHUDomR��DWUDYpV�GH�XP�SURFHVVR�TXtPLFR�HVSHFt¿FR��RV�
UHVtGXRV�RUJkQLFRV�VmR�WUDQVIRUPDGRV�HP�JiV�FDUE{QLFR��ID]HQGR�FRP�TXH�D�
PDWpULD�DOL�FRQWLGD�VLUYD�GH�DOLPHQWR�SDUD�PLFURUJDQLVPRV�TXH�DMXGDUmR�QD�
GHFRPSRVLomR�GH�UHVtGXRV�
� 'HFDQWDGRU�VHFXQGiULR��PDLV�XPD�IDVH�GH�GHFDQWDomR��RQGH�D�PDWp-
ULD�VyOLGD�QR�ORGR�p�UHGX]LGD�
� $GHQVDPHQWR�GR�ORGR��R�ORGR�p�¿OWUDGR�DTXL��SDUD�TXH�VH�UHWLUH�PDLV�
XPD�SDUWH�GD�PDWpULD�VyOLGD�GD�PLVWXUD�
� &RQGLFLRQDPHQWR�TXtPLFR�GR�ORGR��R�ORGR�p�FRDJXODGR�H�GHVLGUDWD-
GR��GHL[DQGR�DSHQDV�D�SDUWH�VyOLGD�GR�FRPSRVWR�SDUD�WUiV�
)LOWUR�SUHQVD�GH�SODFDV��R�UHVWDQWH�GR�OtTXLGR�p�H[WUDtGR�DWUDYpV�GH�XP�SUR-
FHVVR�GH�FRPSUHVVmR�PHFkQLFD�VREUH�D�PDVVD�GH�ORGR�REWLGD�QD�HWDSD�DQWH-
ULRU�
� 6HFDGRU�WpUPLFR��QD�IDVH�¿QDO��R�PDWHULDO�p�H[SRVWR�D�DOWDV�WHPSHUD-
WXUDV��R�TXH�IRUoD�D�HYDSRUDomR�GH�TXDOTXHU�UHVTXtFLR�GH�iJXD�DLQGD�SUHVHQ-
WH�QR�PDWHULDO��&('$(�������

2.6 Água de reuso 

A iJXD�GH�UHXVR�SRGH�VHU�GH¿QLGD�FRPR�D�iJXD�UHVLGXiULD�TXH�HVWi�GHQ-
WUR�GH�SDGU}HV�HVWDEHOHFLGRV�SDUD�D� VXD� UHXWLOL]DomR��1RUPDOPHQWH�D�

iJXD�UHVLGXiULD�p�SURYHQLHQWH�GR�EDQKR��FR]LQKD��SURFHVVRV�GH�IDEULFDomR�
LQGXVWULDO�H�iJXDV�GH�LQ¿OWUDomR��VHQGR�JHUDOPHQWH�WUDWDGD�HP�(VWDo}HV�GH�
7UDWDPHQWR�GH�(VJRWR��6$1726��������
� $�iJXD�GH�UHXVR�SRVVXL�XPD�TXDOLGDGH�LQIHULRU�TXDQGR�FRPSDUDGD�
j�iJXD�SRWiYHO�H�QmR�p�XVDGD�GLUHWDPHQWH�SDUD�R�FRQVXPR��(P�JUDQGH�SDUWH�
GRV�FDVRV��VXD�XWLOL]DomR�HQJORED�JHUDomR�GH�HQHUJLD��UHIULJHUDomR�GH�HTXL-
SDPHQWRV��ODYDJHP�GH�FDUURV��LUULJDomR�GH�FDPSRV�SDUD�FXOWLYR��FRPEDWH�D�
LQFrQGLRV�� OLPSH]D�GH�UXDV�H�LUULJDo}HV�GH�MDUGLQV��7RGDV�HVVDV�DWLYLGDGHV�
QmR�QHFHVVLWDP�GD�XWLOL]DomR�GH�iJXD�SRWiYHO��VHQGR�DVVLP��D�iJXD�GH�UH~VR�
ID]�FRP�TXH�PDLRU�TXDQWLGDGH�GH�iJXD�SRWiYHO�VHMD�GLVSRQLELOL]DGD��DMXGDQ-
GR��SRUWDQWR��QR�SUREOHPD�GH�DEDVWHFLPHQWR��6$1726��������
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3. CONSUMO E USO DA ÁGUA
3.1 Consumo e uso da água no Brasil

'HVGH� R� LQtFLR� GD� KXPDQLGDGH�� VDEH�VH� TXH� D� LPSRUWkQFLD� GD� iJXD� p�
ODWHQWH��YLVWR�TXH�VHX�GHVHQYROYLPHQWR�VH�GHX�HP�ORFDLV�FRP�iJXD�SR-

WiYHO��1HVVH�SRQWR�R�%UDVLO�p�SULYLOHJLDGR��SRVVXtPRV�����GDV�UHVHUYDV�GH�
iJXD�GRFH�GLVSRQtYHO�QR�PXQGR��7(,;(,5$��������
� 0HVPR�FRP�HVVD�JUDQGH�ULTXH]D��QmR�SRGHPRV�XWLOL]i�OD�GH�TXDO-
TXHU�PRGR���+i�DOJXQV�DQRV��DOJXQV�SHVTXLVDGRUHV�H�HVSHFLDOLVWDV�QRV�DOHU-
WDP�VREUH�D�SROXLomR�H�R�FRQVXPR�GHPDVLDGR�GH�iJXD��HVVH�FRQVXPR�H[FHV-
VLYR�SRGH�UHVXOWDU�QD�IDOWD�GH�iJXD�HP�PXLWDV�UHJL}HV��7(,;(,5$��������
� 2�FRQVXPR�H�R�XVR�GDV�iJXDV�QR�WHUULWyULR�QDFLRQDO�FUHVFHP�D�FDGD�
LQVWDQWH��H�GHYH�FUHVFHU�FHUFD�GH�����DWp�������GH�DFRUGR�FRP�D�$JrQFLD�
1DFLRQDO�GH�ÈJXDV� �$1$���2�%UDVLO�XVD��HP�PpGLD����PLOK}HV�H����PLO�
OLWURV�GH�iJXD�SRU�VHJXQGR��1R�DQR�GH�������HVVH�WRWDO�GHYH�XOWUDSDVVDU�����
PLOK}HV�GH�OLWURV�SRU�VHJXQGR��1$6&,0(172��������
� 6HJXQGR�R� HVWXGR�GD�$1$��RV� SULQFLSDLV� XVRV� GD� iJXD�QR�%UDVLO�
VmR��2� DEDVWHFLPHQWR�KXPDQR� �XUEDQR� H� UXUDO��� R� DEDVWHFLPHQWR� DQLPDO��
LQG~VWULD�GH�WUDQVIRUPDomR��D�PLQHUDomR��D�WHUPRHOHWULFLGDGH��D�LUULJDomR�H�
D�HYDSRUDomR�OtTXLGD�GH�UHVHUYDWyULRV�DUWL¿FLDLV��1$6&,0(172��������
� 6RPHQWH� D� DJULFXOWXUD� LUULJDGD� p� UHVSRQViYHO� SRU� ���� GH� WRGD� D�
iJXD�UHWLUDGD�QR�SDtV��(P�VHJXLGD��YrP�R�XVR�SDUD�DEDVWHFLPHQWR�XUEDQR��
FRP��������D�LQG~VWULD��FRP�������H�R�XVR�DQLPDO��HP�HVSHFLDO�SDUD�GHVVH-
GHQWDomR��FRP�����1$6&,0(172��������
� 'H�DFRUGR�FRP�R�OHYDQWDPHQWR��R�YROXPH�GH�XVR�FRQVXQWLYR�FRQ-
MXQWR� GH� iJXD� QD� DJULFXOWXUD� LUULJDGD�� QR� DEDVWHFLPHQWR� XUEDQR� H� QD� LQ-
G~VWULD�GH�WUDQVIRUPDomR�HTXLYDOH�D�����GDV�UHWLUDGDV�GH�iJXD�HP�FRUSRV�
KtGULFRV��WRWDOL]DQGR�������PLOK}HV�GH�OLWURV�SRU�VHJXQGR��1$6&,0(172��
������
� 2� XVR� GH� iJXDV� SDUD� D� DJULFXOWXUD� LUULJDGD� SUHYDOHFH� QDV� UHJL}HV�
6XO��&HQWUR�2HVWH�H�1RUGHVWH��1D�5HJLmR�1RUWH��SUHYDOHFHP�DWXDOPHQWH�DV�
UHWLUDGDV�GH�iJXD�SDUD� WHUPHOpWULFDV�H�DEDVWHFLPHQWR�KXPDQR�XUEDQR��1R�
6XGHVWH��SUHGRPLQDP�R�DEDVWHFLPHQWR�XUEDQR�H�D�PDLRU�GHPDQGD�GH�XVR�QD�
LQG~VWULD�GH�WUDQVIRUPDomR��1$6&,0(172��������
� 2�OHYDQWDPHQWR�GD�$1$�GHVWDFD�DLQGD�R�SDSHO�FUHVFHQWH�GDV�XVLQDV�
WHUPHOpWULFDV�QD�GHPDQGD�SRU�iJXD��6HJXQGR�R�HVWXGR��PHVPR�VHQGR�XPD�
DWLYLGDGH�GH�LQWHQVL¿FDomR�PDLV�UHFHQWH��D�UHWLUDGD�GH�iJXD�SRU�WHUPHOpWUL-
FDV��p�VXSHULRU�j�VRPD�GH�WRGDV�DV�UHWLUDGDV�SDUD�PLQHUDomR�H�DEDVWHFLPHQWR�
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KXPDQR�QR�PHLR�UXUDO��(QTXDQWR�DV� WHUPHOpWULFDV�UHVSRQGHUDP�SRU������
GDV�UHWLUDGDV�GH�iJXD��R�DEDVWHFLPHQWR�UXUDO�UHVSRQGHX�SRU�������HQTXDQWR�
D�PLQHUDomR�¿FRX�FRP������GDV�UHWLUDGDV��1$6&,0(172��������
� 2V�HVWDGRV�TXH� UHVSRQGHP�SHOD�PDLRU�YDULDomR�GDV� UHWLUDGDV�VmR��
5LR�GH�-DQHLUR��FRP�����GD�GHPDQGD�WRWDO��6DQWD�&DWDULQD��FRP������6mR�
3DXOR��FRP������3DUi��FRP�����0DUDQKmR��FRP�����H�3HUQDPEXFR��FRP�
����-XQWRV��HVVHV�HVWDGRV�FRQFHQWUDP�����GD�GHPDQGD�WRWDO�TXH�IRL�GH������
Pñ�V�HP�������1$6&,0(172��������

3.2 Consumo de água no Rio de Janeiro.

2�5LR�GH�-DQHLUR�p�R�HVWDGR�FRP�R�PDLRU�FRQVXPR�SHU�FDSLWD�GH�iJXD�GR�SDtV��VHJXQGR�GDGRV�GR�61,6��6LVWHPD�1DFLRQDO�GH�,QIRUPDo}HV�VR-
EUH�6DQHDPHQWR���2V�ÀXPLQHQVHV�FRQVXPHP�FHUFD�GH�������OLWURV�GH�iJXD�
SRU�GLD��PDLV�GH�GXDV�YH]HV�R�UHFRPHQGDGR�SHOD�218��2UJDQL]DomR�GDV�
1Do}HV�8QLGDV��� TXH�FRQVLGHUD� VX¿FLHQWHV����� OLWURV�GH� iJXD�SRU�SHVVRD�
�%,$1&+,��������
� 2�Q~PHUR�p�DLQGD�PDLRU�TXDQGR�VH�OHYD�HP�FRQWD�DSHQDV�D�FDSLWDO�
�)LJXUD�����RV�FDULRFDV�FRQVRPHP��HP�PpGLD���������OLWURV�GH�iJXD�DR�GLD��
2�FRQVXPR�GR�(VWDGR�WDPEpP�p�������D�PDLV�TXH�D�PpGLD�QDFLRQDO��GH�
������OLWURV��(P�VHJXLGD��QR�UDQNLQJ��HQFRQWUDP�VH�R�0DUDQKmR��FRP�XP�
FRQVXPR�PpGLR�GH�������OLWURV�GH�iJXD�SRU�KDELWDQWH�HP�XP�GLD��H�R�$PD-
Si��FRP�������OLWURV��%,$1&+,���������

)LJXUD����2QGH�PDLV�VH�FRQVRPH�iJXD�QR�%UDVLO
 

)RQWH��5HYLVWD�([DPH�������

����&ODVVL¿FDomR�GRV�FRQVXPLGRUHV�GH�iJXD

3RGH�VH�FODVVL¿FDU�RV�FRQVXPLGRUHV�SRU�FDWHJRULDV�GH�FRQVXPR��SRLV�p�
XPD�SUiWLFD�FRPXP�QDV�SUHVWDGRUDV�GH�VHUYLoRV�GH�VDQHDPHQWR���1RU-

PDOPHQWH��VmR�FODVVL¿FDGRV�HP�TXDWUR�JUDQGHV�FDWHJRULDV��'RPpVWLFR��&R-
PHUFLDO��,QGXVWULDO�H�3~EOLFR��7202<8.,��������
� $�GLYLVmR�GRV�FRQVXPLGRUHV�GHVVDV�FDWHJRULDV�EDVHLD�VH�QR�IDWR�GH�
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TXH�HVVDV�FDWHJRULDV�VmR�FODUDPHQWH�GLIHUHQFLiYHLV�H�WDPEpP�GHYLGR�D�QH-
FHVVLGDGH�GH�FREUDQoDV�GLIHUHQFLDGDV��7202<8.,��������

3.3.1 Categorias de consumo

8VR�UHVLGHQFLDO��(VVD�FDWHJRULD�p�D�PDLV�VHPHOKDQWH��DSUHVHQWDQGR�YD-
ULHGDGH�GH�FRQVXPR�UHODWLYDPHQWH�SHTXHQD��TXDQGR�FRPSDUDGD�D�YD-

ULDomR�GDV�RXWUDV�FDWHJRULDV��7202<8.,��������
� $�iJXD�SDUD�XVR�GRPpVWLFR�GL]�UHVSHLWR�D�VXD�XWLOL]DomR�UHVLGHQFLDO��
WDQWR�QD�iUHD�LQWHUQD�FRPR�QD�iUHD�H[WHUQD�GD�UHVLGrQFLD��1D�iUHD�LQWHUQD��
D�iJXD�SRGH�VHU�XWLOL]DGD�SDUD�VHU�EHELGD��KLJLHQH�SHVVRDO��SUHSDUR�GH�DOL-
PHQWRV�� ODYDJHP�GH� XWHQVtOLRV� GRPpVWLFRV� H� RXWURV�� 3DUD� D� iUHD� H[WHUQD��
XWLOL]D�VH�D�iJXD�SDUD�UHJDU�DV�SODQWDV��SLVFLQDV��ODYDJHP�GH�YHtFXORV��HWF��
�7202<8.,��������
� 8VR�FRPHUFLDO��6mR�YiULDV�DV�DWLYLGDGHV�FRPHUFLDLV�TXH�XWLOL]DP�D�
iJXD��GH�PRGR�TXH��QHVVD�FDWHJRULD�RFRUUHP�GHVGH�SHTXHQRV�FRQVXPLGRUHV�
GH�iJXD��FRPR�EDUHV��SDGDULDV�H�SHTXHQDV�LQG~VWULDV�DUWHVDQDLV��DWp�PHVPR�
JUDQGHV�FRQVXPLGRUHV�GH�iJXD��FRPR�VKRSSLQJ�FHQWHU�H�LQG~VWULDV�GH�EHEL-
GDV��7202<8.,��������
� 8VR�,QGXVWULDO��2�XVR�GD�iJXD�HP�XPD�LQVWDODomR�LQGXVWULDO�SRGH�VHU�
FODVVL¿FDGR�HP�FLQFR�FDWHJRULDV��8VR�KXPDQR��8VR�GRPpVWLFR��ÈJXD�LQFRU-
SRUDGD�DR�SURGXWR��ÈJXD�XWLOL]DGD�QR�SURFHVVR�GH�SURGXomR��ÈJXD�SHUGLGD�
RX�SDUD�XVRV�QmR�URWLQHLURV�
� 2�XVR�GD�iJXD�SDUD�R�FRQVXPR�KXPDQR�UHIHUH�VH�DR�EDQKHLUR��EDQKR�
H�DOLPHQWDomR��LQFOXVLYH�ODYDJHP�GH�XWHQVtOLRV���GH�PRGR�TXH�HVVH�FRQVX-
PR�GHSHQGH�HVVHQFLDOPHQWH�GR�Q~PHUR�GH�IXQFLRQiULRV�H�GR�VHX�UHJLPH�GH�
WUDEDOKR��&RQVLGHUD�VH�FRPR�XVR�GRPpVWLFR��D�iJXD�XWLOL]DGD�HP�OLPSH]D�
JHUDO�H�PDQXWHQomR�GD�iUHD�GR�HVWDEHOHFLPHQWR�H��HP�DOJXQV�FDVRV��D�iJXD�
XWLOL]DGD�HP�XWLOLGDGHV��WRUUH�GH�UHVIULDPHQWR��HTXLSDPHQWR�SDUD�LUULJDomR��
HWF��
� &RPR� H[HPSOR� GH� iJXD� LQFRUSRUDGD� DR� SURGXWR�� SRGH�VH� FLWDU�� D�
iJXD�LQFRUSRUDGD�D�VKDPSRRV�H�RXWURV�SURGXWRV�GH�KLJLHQH�SHVVRDO��iJXD�
LQFRUSRUDGD�D�EHELGDV��iJXDV�LQFRUSRUDGD�D�DOLPHQWRV��HWF��3DUD�RV�FDVRV�GH�
iJXDV�LQFRUSRUDGD�DR�SURFHVVR�GH�SURGXomR�H�QmR�LQFRUSRUDGD�DR�SURGXWR��
WHP�VH��iJXD�SDUD�JHUDomR�GH�YDSRU��iJXD�SDUD�UHIULJHUDomR��iJXD�SDUD�SUH-
SDUDomR�GH�DUJDPDVVD�GH�FLPHQWR��iJXD�SDUD�ODYDJHP�GH�URXSDV�HP�ODYDQ-
GHULDV��HWF�
� &RPR�iJXD�SHUGLGD��FRQVLGHUD�VH�R�FRQVXPR�RFRUULGR�VHP�UHODomR�
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FRP�D�DWLYLGDGH�GH�SURGXomR�GD�HPSUHVD��FRPR��iJXD�SDUD�LQFrQGLR��iJXD�
SDUD� ODYDJHP�GH� UHVHUYDWyULRV��iJXD�SHUGLGD�SRU�YD]DPHQWRV�H�SDUD�XVRV�
QmR�LGHQWL¿FDGRV��7202<8.,��������
� 8VR�3~EOLFR��,QFOXL�QHVVD�FODVVL¿FDomR�D�SDUFHOD�GH�iJXD�XWLOL]DGD�
QD�LUULJDomR�GH�SDUTXHV�H�MDUGLQV��ODYDJHQV�GH�UXDV�H�SDVVHLRV��HGLItFLRV�H�
VDQLWiULRV�GH�XVR�S~EOLFR��IRQWHV�RUQDPHQWDLV��SLVFLQDV�S~EOLFDV��FKDIDUL]HV��
WRUQHLUDV�S~EOLFDV��FRPEDWH�D�LQFrQGLRV�H�OLPSH]D�GH�FROHWRUHV�GH�HVJRWR��
HWF��7202<8.,��������

4. PERDAS DE ÁGUA NO BRASIL
����'H¿QLo}HV�GH�3HUGDV

AYDOLDo}HV�GDV�SHUGDV�GH�iJXD�HUDP�IHLWDV�GH�IRUPDV�GLIHUHQWHV�HP�FDGD�
SDtV�RX�PHVPR�HP�GLIHUHQWHV�SUHVWDGRUHV�GH�VHUYLoR�GH�XP�SDtV��+i�

SRXFR�WHPSR��D�,QWHUQDWLRQDO�:DWHU�$VVRFLDWLRQ��,:$���FRP�D�LQWHQomR�GH�
SDGURQL]DU�R�HQWHQGLPHQWR�GRV�FRPSRQHQWHV�GRV�XVRV�GD�iJXD�HP�XP�VLVWH-
PD�GH�DEDVWHFLPHQWR��DSUHVHQWRX�XPD�PDWUL]�TXH�UHWUDWD�R�%DODQoR�+tGULFR��
DSUHVHQWDGR�QD�¿JXUD����QR�TXDO�VmR�FRQVLGHUDGRV�GRLV�WLSRV�GH�SHUGDV�GH�
iJXD��SHUGDV�UHDLV�H�SHUGDV�DSDUHQWHV��-Ò1,25��������

)LJXUD����%DODQoR�+tGULFR�SURSRVWR�SHOD�,:$
 

)RQWH��-~QLRU��������

� 3HUGDV�UHDLV��TXDQGR�R�YROXPH�LQLFLDO�GH�iJXD�RIHUHFLGR�SHODV�HP-
SUHVDV�p�GHVSHUGLoDGR�GXUDQWH�R�SURFHVVR�GH�GLVWULEXLomR��QD�¿JXUD����SRGH-
PRV�REVHUYDU�DV�SHUGDV�SRU�VXEVLVWHPDV��-Ò1,25��������

)LJXUD����3HUGDV�UHDLV�SRU�VXEVLVWHPDV��RULJHQV�H�PDJQLWXGHV
 

)RQWH��-~QLRU��������
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� 3HUGDV�DSDUHQWHV��TXDQGR��DSHVDU�GD�GLVWULEXLomR�GH�iJXD�DWLQJLU�R�
FRQVXPLGRU�¿QDO��R�SURGXWR�QmR�p�FREUDGR�GH�IRUPD�FRUUHWD�VHMD�SRU�SUREOH-
PDV�WpFQLFRV�QD�PHGLomR�RX�SRU�IUDXGH�GR�FRQVXPLGRU��¿JXUD����-Ò1,25��
������

)LJXUD����3HUGDV�UHDLV�SRU�VXEVLVWHPDV��RULJHQV�H�PDJQLWXGHV
 

)RQWH��-~QLRU��������

4.2 BENEFÍCIOS DA REDUÇÃO DE PERDAS DE ÁGUA PARA EX-
PANSÃO DO SANEAMENTO

2�HVWXGR�YHUL¿FRX�XPD�SURMHomR�GH�DPELHQWHV�IXWXURV�D�¿P�GH�HVWDEH-OHFHU�RV�JDQKRV�GR�SDtV�FRP�D�UHGXomR�GH�SHUGDV��&RQVLGHUDQGR�XPD�
UHGXomR�GH�������SDUD�����HP������ �DQR�PHWD�GR�3ODQVDE���RV�JDQKRV�
OtTXLGRV�VHULDP�GH�DSUR[LPDGDPHQWH�5�����ELOK}HV��(26��������
� $OpP�GRV�JDQKRV�¿QDQFHLURV��DV�FRPSDQKLDV�TXH�LQLFLDP�XP�SODQR�
GH�UHGXomR�GH�SHUGDV�VH�GHSDUDP�FRP�EHQHItFLRV�RSHUDFLRQDLV��$�UHGXomR�
GR�JDVWR�GH�HQHUJLD�HOpWULFD�p�XP�GHOHV��SRLV�GHL[D�VH�GH�JDVWDU�FRP�XPD�
iJXD�TXH�QmR�VHUi�IDWXUDGD��(26��������

5. CONCLUSÃO

1HVWH�DUWLJR�DERUGRX�VH�R�WHPD�FDPLQKR�GD�iJXD��GD�FDSWDomR�DWp�D�GLV-
WULEXLomR��YLVWR�TXH��H�LQHJiYHO�D�LPSRUWkQFLD�GD�iJXD�SRWiYHO�SDUD�D�

YLGD�GH�WRGRV�RV�VHUHV�KXPDQRV�
� %XVFRX�VH�� WDPEpP�� DOHUWDU� D� LPSRUWkQFLD� GH� XP� FRQVXPR� FRQV-
FLHQWH�GHVVH�EHP�QDWXUDO�¿QLWR��SRLV��DSHQDV����GH�WRGD�D�iJXD�GR�SODQHWD�
WHUUD�HVWi�GLVSRQtYHO�SDUD�R�FRQVXPR�KXPDQR�H�PHVPR�FRP�HVVD�HVFDVVH]��
H[LVWH�HP�JUDQGH�SDUWH��XP�GHVSHUGtFLR�GH�iJXD�QD�GLVWULEXLomR�HP�UD]mR�GH�
YD]DPHQWRV�H�SUREOHPDV�JHUDLV�QRV�VLVWHPDV�GH�IRUQHFLPHQWR�
� 7UDWRX�VH�QHVWH�DUWLJR�D�UHVSHLWR�GDV�SULQFLSDLV�HWDSDV�GH�WUDWDPHQWR�
HP�XPD�(7$��(VWDomR�GH�7UDWDPHQWR�GH�ÈJXD���D�LPSRUWkQFLD�GH�XP�FRQ-
VXPR�FRQVFLHQWH�SDUD�XPD�SUHVHUYDomR�GRV�UHFXUVRV�QDWXUDLV�H�D�LPSRUWkQ-



194
C

O
N

ST
R

U
Ç

Ã
O

 C
IV

IL
: E

N
G

EN
H

A
R

IA
 E

 IN
O

VA
Ç

Ã
O

 - 
V

O
L.

 4

FLD�GR�VDQHDPHQWR�EiVLFR�QD�SUHYHQomR�GH�GRHQoDV�H�SUHVHUYDomR�GR�PHLR�
DPELHQWH�

REFERÊNCIAS BIBLIOGRÁFICAS
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VLO���$FHVVR�HP�����GH�RXWXEUR�GH�������
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FDR�WUDWDPHQWR�DJXD�HWD�KWP��$FHVVR�HP�����GH�DEULO�GH������

%,$1&+,��3��5LR�p�R�(VWDGR�TXH�PDLV� FRQVRPH�iJXD��R�GREUR�GR� UHFR-
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FRWLGLDQR�XOWLPDV�QRWLFLDV������������ULR�H�R�HVWDGR�TXH�PDLV�FRQVRPH-
�DJXD�R�GREUR�GR�UHFRPHQGDGR�SHOD�RQX�KWP��$FHVVR�HP�����GH�VHWHPEUR�
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GH�UHFXUVRV�KtGULFRV��%UDVtOLD��')��MDQ�������

&('$(��&RPR�)XQFLRQDP��&RQWUROH�GH�4XDOLGDGH�GH�ÈJXD��5LR�GH� -D-
QHLUR�� ������'LVSRQtYHO� HP�� KWWS���ZZZ�FHGDH�FRP�EU�FRPRB�IXQFLRQDP���
$FHVVR�HP�����GH�PDUoR�GH�������

&('$(��+LVWyULD�GR�WUDWDPHQWR�GH�HVJRWR��5LR�GH�-DQHLUR��������'LVSRQt-
YHO� HP�� KWWS���ZZZ�FHGDH�FRP�EU�3RUWDOV���KLVWRULDBWUDWDPHQWRBHVJRWRB��
SGI��$FHVVR�HP�����GH�PDLR�GH�������

&('$(��(VWDo}HV�GH�WUDWDPHQWR�GH�$OHJULD�H�%DUUD��5LR�GH�-DQHLUR��������
'LVSRQtYHO�HP��KWWS���ZZZ�FHGDH�FRP�EU�(7(��$FHVVR�HP�����GH�PDLR�GH�
������

&(6$1��$SRVWLOD� GH� WUDWDPHQWR� GH� iJXD�� ������ 'LVSRQtYHO� HP�� KWWS���
ZZZ�FHVDQ�FRP�EU�ZS�FRQWHQW�XSORDGV���������$3267,/$B'(B75$-
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7$0(172B'(B$*8$��SGI��$FHVVR�HP�����GH�DEULO�GH������

(26��3HUGDV�GH�iJXD��GHVD¿RV�SDUD�H[SDQVmR�GR�VDQHDPHQWR��������'LV-
SRQtYHO� HP�� KWWSV���ZZZ�HRVFRQVXOWRUHV�FRP�EU�SHUGDV�GH�DJXD�HVWX-
GR��������$FHVVR�HP�����GH�GH]HPEUR�GH�����
*29(512�'2�%5$6,/��6DQHDPHQWR�EiVLFR�FREUH�����GRV�GRPLFtOLRV�
XUEDQRV� GR� 3DtV�� ������ 'LVSRQtYHO� HP�KWWS���ZZZ�EUDVLO�JRY�EU�QRWLFLDV�
LQIUDHVWUXWXUD���������VDQHDPHQWR�EDVLFR�FREUH����GRV�GRPLFLOLRV�XUED-
QRV�GR�SDLV��$FHVVR�HP�����GH�PDUoR�GH�������

-Ò1,2��5��7���6$,$1,��&��&��6���52'5,*8(6��5��/���3HUGDV�GH� iJXD��
HQWUDYHV�DR�DYDQoR�GR�VDQHDPHQWR�EiVLFR�H�ULVFRV�GH�DJUDYDPHQWR�j�HVFDV-
VH]�KtGULFD�QR�%UDVLO��������'LVSRQtYHO�HP��KWWS���ZZZ�WUDWDEUDVLO�RUJ�EU�
GDWD¿OHV�XSORDGV�SHUGDV�GH�DJXD�HVWXGR�FRPSOHWR�SGI��$FHVVR� HP�� ��� GH�
GH]HPEUR�GH�������

1$6&,0(172��/��(VWXGR�SUHYr�FUHVFLPHQWR�GH�����GR�FRQVXPR�GH�iJXD�
DWp�������������'LVSRQtYHO�HP��KWWSV���ZZZ�FDQDOVDXGH�¿RFUX]�EU�QRWLFLDV�
QRWLFLD$EHUWD�HVWXGR�SUHYH�FUHVFLPHQWR�GH����GR�FRQVXPR�GH�DJXD�D-
WH���������������$FHVVR�HP�����GH�VHWHPEUR�GH�������

3(1$��5��)��$��'HVSHUGtFLR�GH�ÈJXD��������'LVSRQtYHO�HP��KWWSV���PXQGR-
HGXFDFDR�ERO�XRO�FRP�EU�JHRJUD¿D�GHVSHUGLFLR�DJXD�KWP�� $FHVVR� HP�� ���
GH�PDUoR�GH�������

6$%(63��7UDWDPHQWR�GH�iJXD��������'LVSRQtYHO�HP��KWWS���VLWH�VDEHVS�FRP�
EU�VLWH�LQWHUQD�'HIDXOW�DVS["VHFDR,G ����$FHVVR�HP�����GH�DEULO�GH������

6$1726��9��6��'26��ÈJXD�GH�UHXVR���%UDVLO�(VFROD��������'LVSRQtYHO�HP�
�KWWSV���EUDVLOHVFROD�XRO�FRP�EU�ELRORJLD�$JXD�UHXVR�KWP!��$FHVVR�HP����
GH�PDLR�GH������

6$1726��9��6��'26�� ,PSRUWkQFLD�GD�iJXD�SDUD�R�FRUSR�KXPDQR��%UDVLO�
(VFROD��������'LVSRQtYHO�HP��KWWSV���EUDVLOHVFROD�XRO�FRP�EU�ELRORJLD�LP-
SRUWDQFLD�DJXD�SDUD�FRUSR�KXPDQR�KWP!��$FHVVR�HP�����GH�PDLR�GH������

6,/9$��*��$���6$1726��-��6���&$51,(//2��0��)���6,/9$��-��/��*��6��
&DUDFWHUL]DomR�GR�VLVWHPD�GH�DEDVWHFLPHQWR�GH�iJXD�GH�3RUWR�9HOKR�52��
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8QLYHUVLGDGH�GH�7DXEDWp�� ��0HVWUDGR�HP�*HVWmR�H�'HVHQYROYLPHQWR�5H-
JLRQDO��6mR�3DXOR��������'LVSRQtYHO�HP��KWWS���ZZZ�LQLFHSJ�XQLYDS�EU�FG�
,1,&B�����DQDLV�DUTXLYRV�����B����B���SGI��$FHVVR�HP�����GH�PDUoR�GH�
�����

7(,;(,5$��&��*��3DJDPHQWR�SRU�6HUYLoRV�$PELHQWDLV�GH�3URWHomR�jV�1DV-
FHQWHV�&RPR�)RUPD�GH�6XVWHQWDELOLGDGH�H�3UHVHUYDomR�$PELHQWDO��3RQWLIt-
FLD�8QLYHUVLGDGH�&DWyOLFD�GR�3DUDQi�&HQWUR�GH�&LrQFLDV�-XUtGLFDV�H�6RFLDLV�
3URJUDPD�GH�3yV�*UDGXDomR�(P�'LUHLWR��&XULWLED�������

7(5$�$0%,(17$/��(VWDomR�GH�WUDWDPHQWR�GH�HVJRWR��FRQKHoD�DV�SULQFL-
SDLV�HWDSDV��������'LVSRQtYHO�HP��KWWSV���ZZZ�WHUDDPELHQWDO�FRP�EU�EORJ-
�GD�WHUD�DPELHQWDO�HVWDFDR�GH�WUDWDPHQWR�GH�HVJRWR�HWDSDV�GRV�WUDWDPHQ-
WRV��$FHVVR�HP�����GH�PDLR�GH�����

7202<8.,��0��$EDVWHFLPHQWR�GH�iJXD�����HG��6mR�3DXOR��'HSDUWDPHQWR�
GH�(QJHQKDULD�+LGUiXOLFD�H�6DQLWiULD�GD�(VFROD�3ROLWpFQLFD�GD�8QLYHUVLGDGH�
GH�6mR�3DXOR�������

75,Æ1*8/2�0,1(,52��'HVSHUGtFLR�GH�iJXD�SUHRFXSD�&RGDX�TXH�RULHQ-
WD�PRUDGRUHV� GH�8EHUDED�� ������'LVSRQtYHO� HP�� KWWS���J��JORER�FRP�PL-
QDV�JHUDLV�WULDQJXOR�PLQHLUR�QRWLFLD���������GHVSHUGLFLR�GH�DJXD�SUHRFX-
SD�FRGDX�TXH�RULHQWD�PRUDGRUHV�GH�XEHUDED�KWPO��$FHVVR�HP�����GH�PDLR�
GH�������

863��7UDWDPHQWR�GH� iJXD��������'LVSRQtYHO� HP��KWWS���ZZZ�XVS�EU�TDP-
ELHQWDO�WUDWDPHQWR$JXD�KWPO��$FHVVR�HP�����GH�DEULO�GH������

=$1(77$��6��0DX�XVR�GD� iJXD�SRGH� ID]HU� UHVVXUJLU� GRHQoDV�TXH� HVWmR�
FRQWURODGDV��������'LVSRQtYHO�HP��KWWSV���ZZZ�KRVSLWDOVLULROLEDQHV�RUJ�EU�
VXD�VDXGH�3DJLQDV�PDX�XVR�DJXD�ID]HU�UHVVXUJLU�GRHQFDV�HVWDR�FRQWUROD-
GDV�DVS[��$FHVVR�HP�����GH�PDUoR�GH�������


