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1. RRAY—~T35 oMK (KXPOKI-18R)

Fy+nsE (HREH4L00kE, 5 HH60kn2 B RUEOER (FHEH4, 000kn?)
(120 BB (B EBE) NEERD)

2. WBRUKBES (FXPORS-158 )

HAl¥E  : Sub-basin Ko. 1~ 6
Jb ki . Sub-basin No. T~ 14
LB : Sub-basin No.15~18
FEER R  : Sub-basin No.19~24
B s i%: Sub-basin No.26~29
K 1 ¢ A~1

3. HEELHIE (AP O®6.3-18R)

Classification " Definition Sub-basin No.

Influential Sub-basins |HEFEOFRHARBMR B WHHL | 4, b, 6, 8, 17-1
17-5, 17-6, 19-1
19-2, 20, 21, 23

Potentially Critical REOAORM - THMEAE | 8-2, 9-3, 10-2,

Sub-basins EEMhRTSBREHARE | 10-b, 16-2, 16-3
AT B AHE O F W '

Important Beach and KENREINEBEICHES ( ADFH

Water Areas hashel - BERRAUED

HEMRERDKE WK
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RIAGEERXE : 1980 BT R L D MBI L R

6. BEHESHEE

BREATIXTOKENHHEFEO S8KE (BOD) 2R T 220, LHEHH -
HBOERBECHEATROWARWBERBL2FAE 22V, LMo T, 38
MW LB AERZ R WAREBE., COMRSBOAD - EEENOMMICHES KHE
WROMMAZMA RHLLE D, 4, BORIRECH T 2HNBERO T 5HIL60% 0
HETHOT, FHRBEZUSTHILDCIFREHONBALTTRTH .

7. WAWHRZYE

Ty FNSHEOKBEWRBNFEE LUK, 1994 BB & h 3 IDB/OECFORB B Ic & 2 F XK
B FTRABBOEBHERENS D, TDStage | (HEE: 20004E) METT2 L. 5D
D6 DD FKMLER TREBOFADSD T AMLKUEX IS, 22 ¢, FHHETH. 20
IDB/OECF Programe Stage lIZKMINZ L WHIMBR TELEHBO M E X R L &,

Influential Sub-basink @ U 3% (A XD EIE.T-18 )
(1) EERPknm
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(2) E¥REkunm
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3) BEEE»PLORH A E (Influential Sub-basinTCIRE L= O L HE)

Potentially Critical Sub-basiniz il U =33
(1) TAROLBEHoORE (B - @‘Hﬁ?&ﬁﬂ?k&:%ﬁﬁﬁ&ﬂ)
(2) ) R

HEORELEAE
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FOREEEBNARAHEHBETCILEMTES MY, BODAIEE UCHELE, LT,

ChoDBATOEREHMBOREIAILEELT. SEBICEELUKE LI
FOHALEUTOLISEEELE (EXTOMI6.9-1%H)

@O®EBF I/ (Sub-basin No. 1~ 6) X
18 FARMEIE (IDB/OECF Program, Stage 1) + 3 kL7
MEHEE®: USP 65 nillions + 55 millions
B, COHEOHTEERFHAHEES~10ton/dayt — N —TH0 T, EFEEH
OB (AR oBE. RENTHBOENAEERORBES) 2HETEETS
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@It g # % (Sub-basin No. 7T~ 14)
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BHTZHEND 5,
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@ FIR (Sub-basin Ro.165~18)
1 WMV F KL 38 (IDB/OECF Program, Stage 1) +HREAW (A Y7 ARE+¥ S

T4 HEK)

BB US$ 80 + 490 millions |
COffi, WHANETLTWAHME M TIE LW AMAHAEN. HHAHROZ W

AR IBERNBRLUVEAEAHRABERORBEITOIRETH 5,

@R 4% (Sub-basin No.19~24)
1 YR WUEE F oK 4L3E 4 (IDB/OECF Program, Stage 1) +#EAKK (P LYY 7 HE)

BIEYEHI2EE . USP 115 + 140 millions
SO, HEBLAFNREONBEIROD I 7 7 R-SLBUBH K TIWEVR
FLOWBLERIRETH S, £, BABRRVAFLORHAZY LTk, BES
B - EEWBERSCEEHKEVYAFLAPORATSIC L. ARRUBRECHN T 3R

BRESLHNCHEE I LBFRTRTH S,

®EREEE (Sub-basin Ro.26~29)
SHME (TR F K- LB
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Examination of
Hater Quality
Improvement Measures

Review of Hater Quality

Improvement Mebsures

A-3

Applicable to

.
-
.
)

Pollution Source
Flow-down Course
River Mouth and Coast
Sen Area

Applicab. Measure
for W.Q.Improv.

P s NS AR Rl me s ameameAM TR AR R AR EEEEEEEEEEEAAAmagmmrremeeeemsemeaaman s ern ]

valuation of
mprov.Effect

Understanding of
Pullution Hechanism

{

Circulation and Sedimentation

Mechanism in the Bay
[ —

Pollutant

i
| oo otant ]
i

Punoff Mechanisa in
River and Sewerage

1

ondition related to K. Q.

hUnderstanding of Socig~eccnomic

Pollutant

Generation and Discharge
Mochanisa in the Basin

Socic-egonomic Indicator for
Pollution Source Evaluation

« Topography
(Coastal Line, Water Depth)
» Tidal Level,Tidal Current

(Direction,Velocity)

« Hater Quality
(Chemical Compositicn)

+ Sediment (Particle Size Distri.
Chem.Comp.}

» Aquatic Ecosystem
(Plankton,Benthos,Fish.etc.)

cosysten Analysis

.\nalysis_

Pollut . Mech,

« Mateorology, Topography,
Vegetation,Soil

+ Land use

« River Bischarge

« River K.Q.,Purif.Capac.

« Sevier Systen

» Treated Sewage Vol.
Treated R.Q.

+ Distribution of Poll.Source
(Domestic, Industrial,Agricultural,
Natural) : =

+ Used and Waste Hater Volume

«Generation Load of Unit Production

= Production Process

« Treatment Method of Waste Water

|

+ Population

» Hater Vol.of Domestic
Use

« Land Use Area

« Industrial Production
by Adminlstrative Unit

Allotment
Calculation

ea (se
Planning

i3y Y T - AT
Soclo-economic
Indicator by Basin

'
'
+

Target
the Target Year

Pollution Mode
in the Bay

W, Q. in

Preparation of

1

Ie

(&

eproduce o
resent Gondi

(Observed Data)

ti

[ Final Hodel

L

¥

Prediction o
Future W.Q.
without Meas

ure

Pollution Load

J Determination of
Future Condition
« Generation or
£ Effluent Load
» Purification Coeffi.
« Runoff Ratio

~ Bottom Topography

1£i.Com
Runoff Ratio

Future Socio-eCotiomic
Indicator by Basin

Allotment Plan.of
Pollution Load -

to be reduced

« by River Basin

» by Pollut. Source

Selection of Countermeasurd

« at Pollution Source

« along Runoff Course

+ 8t River Mouth and along

the Coast
» in the Bay

aminatioi~
Implementation
Priority among

Prediction of
Future W.
with Measure

Heasures

Comparisc
with the Target
H. Q.

Q. (Yes)

lculatig

of Iknplementation

(lio}

M 1-1

PAY—TF VEREDFHR

] I
B-2 - B-—-3g Leoal Seat "
) 1 Legal System a
Development Plan l Administrative Organizal
Future Conditions of the « Lan, Regulation
Basin .
« Environmental Quality
Urban Planning Standacd
Land Use Planning « Admin, Organization
Industrial Dev. Flan « Project Budget relatec
- to Water Quality and
River Improv. Plan Ecosystem Conservatior
Sewer System Improv.
‘| FPlan valuation o
|-+ Sea Use Planning Effectiveness
» Reclamation and
Dredge Plan
L L N Improvement Plan
\
Master Plan fo
pamrmmmmnnnnd > () Target Water Qual
7 N > () Target Load to be
P @ Applicable Condit
P Measures for Load
et e . rremeees > g, Practical Use
N - > b, Install of Kzt
3

¢. Law and Regula

d, Education a_t\id {

-i= @ Allotment Pian of

& (@ Cost Estimation ar
(@ Benefit Estimatior
(D) Recommendation on

Recommendation on




[—L'nders tanding of
Pullution Machanism

Understanding of Socio-eccnonic
Fondition related to W, Q.

Developrent Plan

Future Conditions of the
Basin

Urban Planning

Land Use Planning

Industrial Dev. Plan

River Improv. Plan

-2 = L B-1 L
______ Punoff Mechanism in Pollutant . Generation and Discharge Socic-economic Indicator for
River and Sewerage |[°7 77T TTTTTTTTOUC Mechanisa in the Basin Pollution Source Evaluation
+ Hateorology, Topography, + Distribution of Pail,Source . « Population
Vegetation,Soll (Domestic. Industrial, Agricultural, .
+ Land use Batyral) .{’i’ater Vol.of Domestig
= Used and Waste Water Volume =9
» River Discharge +Generation Load of Unit Production + Land Use Area
s Production Process
» River W.Q.,Purif.Capac. « Treatment Hethod of Haste Water « Industrial Production
.............................. . by Administrative Unit
« Seuer System
» Treated Sewage Vol.
Teeated H.Q. _
Allotment
Calculation
of Generation Loa
™. - - oY
K Socio-economic
Indicator by Basin

[~ Futurs §ocie-econonic
] Indicator by Basin

- Sewer System Improv.
Plan
Sea Use Planning

» Reclamation and

bredge Plan

etermination of

uture Condition

» Generation or
Effluent Load

. Purification Coeffi,

» Runoff Ratio

» Bottom Topography

termeasurg
urce

J Prediction of
ursg Future H. .
and along l with Measura

{to)

Comparisol
with the Target
H. Q.

(Yes)

Implementat fon
Priority among

alculatid
of Implementation
Cost

fmmmmmmm e

1

B-3

Legal System and

Administrative Organization

=

«Law, Regulation

« Environmental Quality
Standard

« AMdmin. Organization
« Project Budget related

to Water Quality and
Ecosystem Conservation

valuétion o
Effectiveness

Improvement Plan

Master Plan for water Pollution Control

]

Resident Awareness
and Education

s Resiident Avarensss
Research

« Education Curdoulum

» Volunteer Action related
to Hater Quality and
Ecosystea Conservation

> () Target Load to be Reduced

¢. Law and Regulation

3
d, Education and Campaign

r; () Target Hater Quality in the Target Year

(@ Applicable Condition and Reducisble Effect of
Measures for load Reduction
> g, Practical Use of Natural Self-purfication Capacity
> b, Install of Weter Purification Facility

B T ey e e

= (@ Allotoent Pian of Load to be Reduced
5 (® Cost Estization and Inplementation Priority of Heasuers

(& Benefit Estimation brougt by Hater (nality lmprovement
(P Recommendation on Role of Related Organizations

(® Recommendation on Icplementation Planning and Fund Raisﬁ

Fe e e amErErEdddm el aam e h R mm———

et |

A AN AN E AR R E . A m ey A

‘Soclo-econonic Tndicator
for Environmontal Resource
Evaluation :

» Land Price
« Price for Marine Product
« Earnings from Tourisa

« Hedical Expences etc.
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# 1-3 EEAIWIRABHRA YN

NAME

POST / INSTITUTION

Manuel Sanches
{untll Aptil,
Roberto D'Avila
(May to August, 19893)
Geraldo Lessa
{Trom September,
Rosangela Costa

1993)

1993)

Pora Negrelros

Amarilio P. de Souza
Carolina Dubex

Helder G. Pinho da Costa
Leila Hefzer Santos
Katia Leite Mansur
Marclia Margques Gomes
Monica Cardoso Ferraz
Victor M. Barbosa Coelho
Mihal Constantin Caulil

President of GEDRG (Chairman), (SEMAMPE)

President of GEDEG {(Chairman),{SEMAMPE)

President of CODEG (Chairman), (SEMAMPE)

Director of Administraﬁion (1EF)
Special Assistant {FEEMA) '
Sanitary Engineer (FEEMA)
Sociologlist (SECPLAN)

Engineer (FEEMA)

Engincer (FEEMA)

Geologlat (DRM)

Biclogist (UERJ)

Architect (SECPLAN)

Engineer (FEEMA) '

Architect (SECPLAN)

Ronaldo F. de Ollveira

Biologist (FEEMA)}

# 1-4 EEZHaSIAUNN—

NAME, POST o]

{ SEMAMPE/GEDEG/CODEG) )
lanuel Sanches
{until April,
Roberto D'Avila
{May to August,
"Geraldo Lessa
{from September, 1993)
Helder G. Pinho da Costa
Victor M. Barbosa Coelho
Amarilio Pereiva de Souza
{FEEMA) ’
Adir Ben Kauss
Eduardo R. Ferrveira Neto
Victoria Braille
(SERLA)
Carlos Carbonel
{DEFESA CIVIL)
Paulo G. dos Santos Fllho

President of GEDEG (Chairman}
1993)
President of GEDEG (Chairman)
13993)
President of CODEG (Chairman)

Advisor
Engineer :
Consulting Engineer

President
Director
President's Assistant

(IEF} :

Axel Schimidt Grael President
{CEDAE)

Mauricio Abramant Guerbatin President's Assistant
{GERSOL) ’

Altamirande de Morais
(COMLURB) .

Sergio Augusto da C. Lobato President’'s Assistant
{INPH)

Alberto Homsi
(DIIN)

Ana Claudia de Paula
{CAPITANIA dos Portos)
Luiz Gonzaga da Silva




R 1-5 HWERRSA VN

Name

Charge

(FEEMA)
Adlr Ben Xauss
Rene Justen
Eduardo Rodrigues Ferreira Neto
Elizabeth Cristina da Rocha Lima
Kikue Higashi

Anselmo Frederico Neto

Ilma Conde Perez

Tania Muniz

Maria Regina Fonseca :

Marcio Henrique Krause de Almeida

Walter Yoshihiko Aibe

Sergio Sahlit

Elza Aparecida Baezzo Moreira
(INPH) .

Berenice Mota Vargas

Theo Agostinho Masson

Paule Cesar Maiorano

Marcos Dourado

lals Carlos Puccl
{COPPE/UFRJ}

Renato Parkinson Martins

Isabel Marcia Gonsalves do N.

Gurguel

Lucia Vercosa Carvalheira
(IEF) ‘

Axel Schmidt Grael
(SERLA)

Weber Figueiredo da Silva

Chairman of Technical Sub-Committee
Coordinator (until August, 1992}
Coordinator (from Sept., 1992)
Water Quality Conservation Plan
Water and SedIment Quality Analysis
Ecosystem

Hydrology and Hydraulics

Poliution Source .

Land Use and Socio-Economy
Pollution Mechanism

Pollution Runoff Mechanism
Hydrodynamic Model

Pollution Source

Laws and Regulations

Hydrodynamic Model
Current Measurement
Current Measurement

“1Current Measurement

Current Measurement

Hydrodynamic Model

Land Use
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Current Use of Coast and Water Arvea of the Guanabara Bay
Uso Atual da Costeira ¢ da Hspelho da Agus da Baia de Guanabara.

..H i (

2

N

(legends)  {iagsoda)

Airpoet Area
Area d2 Aecoporte
Pact Facilitles Area
Area do Porto Marttime
Anchorage Arez
Area da Ancoragem
Central Fainway
Canal Centrat
Ferrybeat Routs
Rota de Ferryboat
Fishing Poet
Patto do Pescs
Yacht Harbor
Parto e late
Sea Bathing Beach
Praia de Bachg
arine Resart Area
Frea da Lazer Maitimo
" Distibution Arza of Fishing Fance
Area de Distribugdo de Pesca com Armatithas
G Facilities Ares
Instafacdy de Refinarfa e Depdsite de Peticieo
Gas Pipz Line
Gasoduto
Sewage Pipe g
Rede Celatora de Esgoto

' E e Sfxge Disposal Site
it Ponto ds disposigin
@ Mangrove Forest
i Fioresta de Manguezal
s 1:100.000 © voveon [: = l Area Rechimed sice 1962
- i Area Atarrada desde 1952

M 7-1 7y FNIEoMAIKER

18






N, EEEEEEEEE AN R BV Yy e -va Yy EEEGESE
OBFLLTHENCAHI R TWS (B 7-1),

Ty FNSEREOER AN BEEE - Iy k7S TORES,T00AE MR LTH
BUE? Yy —  HEOHBICEEL, S<OANLEBREROPHL LIORBOBEYR
FRBLCBD, KHE2EBT 3L CLDABSBMER L EEMNEAATES LK
RHILERIALTV S, |

EHBGRCY 47V v 3 4 0 MBS 1990 K12 Ko TH 5 15 0 BILAH I A B
MYHaKD, ARCHBEESOREC LY 7 P NIBOBHEREN L LEVW PO
TuveZ bBEKESTND,

8. WM ORI L PEh AR

AN EBERHREBADS RS N EiEH L A7 R0 A 3HXBODT R 383ton/day T %
3, BLEOMBERRBBBVCLP R THHAHRS ZACBEWEFH AR B, W
DS, FEEBMANE =% U Y7/ LTw311To LE o il aa & o &5 3 BOD T 80ton/day
THB, LEMoT, BOITHA L ELROH AN BELEROW%EETH 55 (1Y

8-1) . COD(Mn)CH B LBO%BRFEIER S,

MR R B L. PTESHIK (Sub-basin No.19~24) RIKMA KO LG R RE AN B (BOD)
D18%. ERRHUATEOIS% 2 HD, JLFHBES (Sub-basin Ro.15~18) K Eh L h
0% L2T% R DD, ERABLEAHRBOASIREBEAN LAY T, WERRBEE (
K85 75 Sub-basin No.5) iz, HFEILME MM (F & L TSub-basin No.17-1) o rh L
Twnwb,

WM M TR A (CEDAB) OB TS 5 FALABBARES55 (K 8-1), Thb
OB G X h 3 FROERIZN224,400n% /day. BofAkic & 2BODE A X5, 2ton/day
TH B, FRLEBIHEALTWIEERABEKOBRLENRH O LD, £ilE0 F KLY
AORFERBIBEHT A I LBTERNVWH, 100 AMT (BEEAESAODIZ%ELT) LiEE
Eh 3.

19






WEOBEBYTEEEFLY ¥ BT I IREE X008 -8 K

go8 J
Lopsuct Ol

L1

[O1ENEIT
Jusawog

20






18377 BUITHITAL

AL
4o3IQ UOTIEPIXO : {0

poysay 33PNTS DIIRATIOV : KSY

poyasl 3usWIRaI]

"Jod UT paqTIossp ale PROT JUenTIJe pur o71Bl TRAOMSI ‘£3T7Tenb Ialmy

1By 15T

TRII3SnpuI
2uTy3CH b & 3uTyloyN 2utyloy AuTyiog 3uryaoy FuyyaoN Jo moTuj
DYOEWELD  jusmlEaly a3pnTs
smnTop 43pnTs
TI80¥ Y TIBoy¥ "y g BIRgRUERNS g mumnmmm:u ‘g BlizqeUEny *g BIRQRURNG g BIRQRURLRY .m. BIRQRUENY Apog SUTATSD9Y
pgLeeg S¥L6 0z6'ceg L¥0'¥ PR PT 88852 B8TP €0T 0L 5T *dog TeIdTjousg
08 L2 £89°T 08 T0Z s08 669 ¥ev'z {£ep/3%) peoy "1I3F
o8 S8 8 LL LL LL 6% 16 (%) o718y TeAOWaY
L § ¥4 0s ¥e 8L 9z . 0T : - (1/3m) pejEsyy
191 6LT 152 ;184 ‘vee Sve t-44 L12 (T/3m) pasoTJul
_ (q0g)£3TTR0d J9ievy
OFe 1T 8967 B0V 09 200°T T0v2 8S6'¢ L1822 9pL 22T {48D/U01} HOTH AV
NSY AL Wsy qo HSY 4L sy AL+UEV POIYSY 3USEIRALY
ELiich Bcyircn] avqad QUIVHANT O¥AVYANT avqIo IvVaId Ivaao soudpusjuitedng
Z-61 Z-6T £'z 52 sz 4 szZ . 0z o ulsed-qng
VoY QoNdTIvVEY IVaY0l YOAL-4vLld rITY-¥vid 9413 BIRICH YHNIS Uy
§-d1S L-d1S S-dl18 S-dIs ¥-dLS £-dls Z2-d1S © T-d1S "ON

HEUNLL OFWOMBBRCN £ L4 T-8 ¥

21



9. WMErIrLOMMANRE

AT 199246 ~ 199344 O, BH L. BE26FNOWE L KEEHM Lk,
HROKXRWNOKERTIEI Y VIIEBRWTEHELSEL, FIBTBODM20mg/1 1k,
DOMENE/ILL FCH D, WHEMBRTRB L. AV FIL ¥5 74 HEE G L WIINE
200 I L ARWH AN REDIO~BLELHDTWS (K 9-1),

WO LHRARESNBRL 2 KD TF AW >0, B KEOBMER D 5 It
WHEHREEB Lk, REZOREEHAWT., AODBRLERBENIA-FETE5H
HEHRIEETF M EER U, Sub-basinZ L MR HAHRABRB LHEB G T
B L k.

CORRIC & DL, BHUETEORWIEN SO TR FIH A B IZBODT351ton/day T, TS
# 3% (Sub-basin No.19~24) A%45~50%. LPGEB% 1K (Sub-basin No.15~18) A5 30% &
HEH®D B, LBEEE (Sub-basin No.T~14) W EHETH0%. MILARTIE% S 53
EBRb BT, RHANRTIRI~IB% R D2 BT R W,

Er. BRMSLWMEABCHGTHS L, 199246 05 & k4 1 277 B 0 R150% 4 5 % 15
CHRHLTWT, HECHRT 2QWONENRKZ W L UL .

10, BoKBEFHOEDOREYI2V—YavyEFTN

%ﬁ%ﬁmﬁ%ém&mﬁﬁ&%iﬁwafabh.\ BYEF N MMEF N - BEBR{LEF
W BPBEETAVREAL &,

MR ERRT RO Ky 7V RAEF A CRECA Y V2 EFMRRA LR, %
e, BEEENOKENEHEEETASE AR TV LEERLT. LEEFLT
R 2BEFNVERMALE, X6, BRNTORYTS Vo F VOREMMELL. 20
REEMARER WL ARGEALOBRUENES 20T, BRBEETVARA L

11, YIalb—-vavEFLoORE

CRBOEFNEAABCMATIIATCHERERAM L EENS £ — Y 2R L. =

22



(Average ralue)

. m am CACEIER (13 70)
Dschargo 0w (3 58 =
1A (L, 20 ——=
RN AL W 1
Bl CURPRXIRILYE (70, &%)
SAARUL (2.30) {: H ]
I |
ESTRELA (12 75}
1Ay (18, 1)
Civerege valwe)
. {THERS (& 2¥) e CACERERY (R 12}
BOD Load T Y A B cunnnm
F. =

[EUTRORYY

_7,' 1CUACY {5, 5%)

i

¥
i

SUAPUE {1¢£.9%)
COD{Mn) Load _
: - Chrerage vl
OTERS (1. (%)
CLWGLE (1. 71) CACERERY (15, T0)
OMu (515
EATS ). T%D
o CUPTAINILIC 5. 41
NIRET] (19 §%} _I
li ,Ii
i
H ESTRELA (10.7%)
. 4
s (L2
e (1269
(.h;n:e vlve} h ]
OTHERS (4.6 CJ‘IEEE‘F
TH Load LA (5. 80) ﬂg (¢ ¥:4]

c.ovens (1o, 1) SRR

1ok 3 6v) [

HE SHUPVT (23 9%)

M 9-1 FIEFNOFRBRTRBEHBOIE (1992458 ~ 19934 47)

23



FUFEHKREBHAHE (FHNPHE) 25X CRBAORR L REERR L &,

FABEBNOEDBEE KHSKSEXTWAIBENAREWI DS, HERWILEE
OWTH o, FFEMKBEHEBMEMEIREERE-BL R,

12. HEBROBWROHBEHR7 V—4

YELOY Y AL EEMEY F) A CH T, BROND - BEORHEY -V A - &
HFEHETFWL R, V7 FPNASBABRNOMAEREOADRMAY -V 4D R
L. M ABEBER 20004 L2010 EFD AR FHIL 2,

13. HNREPEBLEZVWBAOBOMXRAKA

W GBS 0 B S ) & T MR h 20004 K 020104 D AL R 2 X,
Sub-basinZ b IS KM AR R (BOD) WM Uk, TOMMICLB L, 200 BYB
WA BRI EAED13.6% M, 2010612 K 25.5% 38 & & B,

YIab—VaVEFVREBNYF YA THEL ERHANRESRA T, HREEMRL
ROBAORKOENABEFH LY Z 5, HO PHBODEE (FVHMH) 2H200064C i
0.3mg/1 (10.2%) . 20104 ik 0.6ng/1 (19.5%) LR $ 5, HOILRFEBODRIED LR
BAROE <. WABRIETE (¥ 13-1), |

14.v7%b:7547®ﬁ%®ﬁﬁ&ﬁ%ﬁ

UﬁT/?%4UMLBUéV7F¢x &47%*%&%ﬁ% ThbbBHORE .
BEHENHT2RBOREY AT b (FFH ﬁ% R RESOME) oKL EES
kBAEL .

VATV A1 OMCRBEER2CHAPDITRMBECEMEBHAR KT TIt+5
BERIN TN, CHRPNEBFLELLIMBFOREMNAIR LTINS, £k, KENSE
CHBHIUVERAEDERMBENLAMRERZT2L3 288 (RESGEMVY AT L, HXK
WEMBORBE NI 2EARPELY) 2RHILIILIMLETHD,

24



|

RI10 DE JANEIRO <} 2

SR

221

i
e

unit:mg l 0 -
WHOLE THE BAY
of =5
. EI:' 0 | | 1 ,‘Ok m

B13-1 MHROBEDOT 7 F NI EOFHKKE (BOD)

25







15. N—~F22P ¥4 7OH oL Y1 — LG

BRENEKDPOERYRERET X AOHEE (ERUBEW) £ THNA—FY
FYATONKLIY, BheREOVCEHE - B - G- EREEBHLES X T
RN EBWIRAOBEAMEE R L =

RBHOMERCI T RO TALHEB TR >R oEEBREMZHI L TY M, Al
RREODIMATCH. BRIAINEIHBBLEOBE R R EMBOBRLBHRR LS
WA F T B B, |

ERRHFROUBERRE LTRAFLRERNBERNTH S, Y7 FNSERRCINT
ZaIi%_GD GCHBROENRNEBOTRCH 5. LMo T MR E 25 Hig&k
MEFLHEEREBHEULATBEBENRLT. ChooTHIMEREENR T IR
ANBEIEIZIENHEELNY,

HRAHEHETH2HELLTRBEK TIORELR VAT LOWRE. #HAH, A9 -
WAKBENPRN TS, BR2FEHKBEOAINAH LB 23T Ch BtKE#
WRicd R B,

Fh, WIPHCHBLTIWIHBRORE. ABOHE - WELAR*NBLTEEN
BAETIEWIETHENS D, EEL. BROBHZIREENELSRETEIE2WEEHE
MTHENBBRT 5,

TRKOBABBRIERBET TR, RREM NIFVTREGHERTAHIENTES

o, BHOKERUETIMRBEDTASWETFHIALN, BHAOEBOLEER
CRETHEE L CHNE FAREER T SLENS 3,

26



16, YAY—T SV
16.1 Yy rNSHEORBELOREBFENREGR

IS AR AR, 77 F NS BEE RS AD - EESER L, LHANBArRES R
EMEOHLNRML =, COBE Yy FASHBLEORBMORMBEL U TOMEN
BEFET2L b BENBCET ERASEENICHENL2H S, M16.1-1 HZD LD
RTPFNASEBEEBROBEBRELOLEERNMEBERLEDD TS B,

16,2 Zy FNRSBEOKEREND 5T

Ty INRSBOKEEELVERE R TWIHABRFHREESEET . ABOKENR
BN L THARENERSMTZ e NTE S, RI6.2-1BIOEHENME - ¥
LESODOTH %,

HREOREYVRL2MNB LR EOBELERITIN LEVWHAERET A XATEHRTRSD
A, HHMECEZPEABRLVWRBENRELEBEOREGRE. TOFEMNDBLED
TRGOREFTFMIRD THL W,

ABETHKEUBER S Lo THAM V7Y 2~y avoiBolm LHEEo LR
BEHOMMOBIZ 20 TVictor Coelho KD IR L NEROBRFNFME2HA . ZOH
B, OBAMUVIZYZ—VavoBOREEERUS$2,000,000, Tk o LR EUS$L,
700,000,000, ¥ & o 80 £ R US$400, 0000 {E A b BT L EF I Mk,

16.3 A &L MR D HE

Ty INSEOKEERB LABRR AT IO CRSIFORANBBECHEM 20
RAVWOHEL2EHS LN LHRERE LR, 220, AWETCHOLAEEEOT —
SizbLTnT, BEEEENCRIT RS E LT, @lnfluential Sub-basin; BH
ORHAHBNLE WK, @Potentially Critical Sub-basin; EFE O AN - LA
AELEPBRTSBBHATRYEMT 2 T84 0EwWHE. @Inportant Beach and
Water Area; KEMPBINLIPECHONBHLRN - RFN R U LW BN 52 EEMNK
FWKBEREL 2, MI6.3-1R A0 REEREERL T3,
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16.4 BEEX

T AL~ 3 yoHBERE, GNNEHE I LT 20004, IR 2 LT 2010
gy L, BWMIMEIC LT E KD 2w, 20006 Y 7 Y v 24 AR L
IDB/ORCF Bt ¥ iz & b %M X h %' The Basic Sanitation Program of the Guana_b'ara Bay
Basin® (! F. IDB/OECF Programi ¥ ) o Stage 100 B K —B L. 2010 AT

145 M Stage2® B RE XL W,

16.5 HIFEAKE

EMFHEOHROKRE 77 F XS BARO ERENEBE B XS BV <N TRDS,
KEOECERROELME LS ED IR RI960ERFE L VBB O LRV THY,
BERCEBOTREWEBESHORANDETH 5,

SRCHUTHEEO BEKER. Yy FRSBOMAREESSHEBE L. ho,
BEGKEL VD5 HT00FETCRBRT S ENFTAETERVEFLLAB LA
VTHB, Ei-. EYFEOEBEKEREARRYEICLD2000FEETIRRBRT B L
MNEFELWLRVE LI,

EEKEE KRR ENICE D RE2 %, V7 F RS BORERTIROMMEN L BRK
DR - KEATIE D LT VCTHBOKEE 42 TR L (£16.5-1) . MOKHEHE
BSED 7 A (CONAMA No.20) 2f-> TAMT X o ARIAKEE ED R, MMRU HEE
BV LABMBEEARRIS.6-1c, KEMNZ L 0 BEAHREIS.5-2CRT,

KEOEHIEFIL, CONAMA No.20TED LR TV B HIMERBRLOMBROBEHEMR
T. pH-BOD- DO . T—'H cT-P- B{HPE A B - 9S- N-Hexan extracts® 8THHE & L 7=,
SO%b. BODRARMWBROBEL UTRFE L2 WA TOCOWEHARIC RS & TH
EWEERT230LTH, 2oftic, ~BARVE= Y v 7 NERB 5B - B -
TR oKt - WO S HE R HEEECEE L L,

16.86 HEHKHEAHE

RHABELLEBREFT VI OBEREWEHEROKES B EO HEKE 2 LET
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F16.5-1 7 F NI BORIBIHY

Class Purpose of Water Use
Fishery (Class 1)
A Recreation (Primary Contact)
Uses listed in Class 5 - 6
Fishery (Class 2)
B Recreation (Secondary. Contact)
Conservation of Natural Environment
Uses listed in Class 6
. Commexrcial Navigation
C Industrial Water
Conservation of Environment
bl Waste Dilution and Circulation

F16,5-2 'y F NS EOKIE

AR HEKE

Principal Index
Blological| Disgolved | Total Total Number of |Suspendid| N-Hexane
Class | pH Oxygen Oxygen Nitrogen|Phospho~| Coliform Solids Extracts
Demand (DO} (F-N) rus Groups (58}
(BOD) {T-P) {Fecal)
A 7.8 3 mg/1 7.0 mg/) |0.3 mg/l 0.03 1,000 MPN{ 10 mg/l Not
| or less {4.5 mg/l)| or less mg/1 /100ml or less |[Detectable
8.3 or more or less or less
B 7.0] - 5 mg/1 6.0 mg/1 |0.6 mg/L| 0.05 1,000 MPN | 25 mg/l Not
l. or less {(3.5 mg/l)| or less mg/1l /100mL or less |detectable
8.5 or mwore or less oy less
c 6.5 8 mg/1 4.0 mg/1 [1.0 mg/}{ ©.09 |4,000 MPN | 50 mg/1l
] or less (2.5 mg/1)]| or less mg/1 /100ml or less -
8.5 i . Or more or less or less
. 10 mg/1 | 2.0 mg/l {1.5 mg/l 0.13 50 mg/}t
D [ or less (1.5 mg/1)| or less mg/l - or less -
8.5] - LOor more or less
[Note] 1. Vaiues given in parentheses for DO are target water qualities
in the bottom layers. ) o
2. With regard to the number of coliform . groups for recreation
(primary contact), fecal coliforms shall be less than 250 MPN/
100 mi, | . ’ .
3. With regard to the number of coliform groups for recreation
(secondary contact), fecal coliforms shall be less than
500 MPN/100 ml.
Supplementary lpdex
" Class |Transparency] 0il Film | Floatage ﬁater Colour Biotic
Comunity
A 5 m Not Not " Graenish Diverse
or more Obsarved Obgerved |{Not Brownish) Species
B . 3m Not Not Greenish - Existence
or more CObserved Obsexrved |(Not Brewnish) of
Ordinarily|Ordinarily HBenthonic
lives
c 1.5 m
or moxre - - = -
D 1m
or more - - - =
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o, HIB6-1ImT X3 RKEHP T TIABAKEERATWS, BEKEEERT S
DI FEKE (BODEE) 2 C Y uy 7 ¢1.6mg/l, By vy 7 ¢i.ong/l, HY
vy 7 e0.2me/ IR B LRI AR S W,

RER[RTTNTORBEN RO HEKE (B0D) 2R TCESRIHERO L WIRH AN
MBBROEDITiE2RITHEAN RO EL A, LRS- HE Ko BE IR
HHHOWHMHEFEER (BODL0P) ik AHB LR hE oW L NHM 2 - &,

TOT L, BES R EMEEOEEAKH (B0D) ERELES LT 6E BROR
HEAHROO%BEN Yy F NS HBOBMBBRCH I LERKLT WS, LENST,

ERAEEER T2 CSRBRLR2IRER R WANRR, FhoBcsBo AD
CEEEDORMICES HHANRORMA R MA LEE 25,

BADKE (BOD) £HRELTWHEEREH KM - LHEE - vk - Wiko 4 KBH 5
DEARW, BEIGOBL. WHEETHBIN E70v7ROWIChbBROFY
REEHLEZLIA WHEENPO0%E 5D, BHEB%STH - (K16.6-2) , L&
MoTl, BNOERFBHLRS T2 ROCRNBEEOREL 25 RBEHOYIB MR
RTCH 5.,

FCC, ALVEE - THER - HEO KWK CH MY (BODLOP) LM AREIEN (T-P) 2: %
KEROO%BIR/UEL 25, BLEOTEAE (B0D) i20.3~0.5mg/1 (10% %) &
HBANT,

16.7 BHETHRLENKLEFOHE

Ty FNRSBOKBRECESF LI BHEL LT, IDB/OECFOEEE o & 2 FAME E TAL
HIBOBEHENS D, < OMB 19944 ICBIME & he Stage 1 (EEE4E: 20009 ) A58
T2L, HRO6HODO FTRKAHMIBTCHBIFARDO TR RKAMEX h 5, Stage 2 (HHE
f#£: 20074 ) TRIALDOTFTKAHB 2 ROUBHERMNERINDITFELR>TW BN
BB EE AT B,

LMo T, 22 Ci. 19%44F iz % 5 IDB/OECF Program® Stage 13 EH X h 5 H, Fh
PRBBHEEELENENRVWEWIHIR T, EEHKOXELRE L,
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F16.7-11 Influential Sub-basin®XMEFEHR L LI L OLEBLO T, BV 7 NI BEBEA
OWHEMERFULASHESRO NS, HEOEK « T30S BHRE. HBHOM
MEDWHEE LTHAMENSE2ERLCHENRIOLZHEEL .

iﬁﬁwmﬁﬁabrm‘ﬁﬁ%%mﬂuﬂm\mhmmwﬁﬁﬁﬁ%mmﬁfﬁﬁﬁm
e, VrR=—FALOEWRBECH7 ¥y R— I D EKLEE. B ENRIRTEBN
BAREE U, BERPAHEL LR HHRMNEETICIRDOEZIY VIO
M4t mx T, %@@HLiﬁﬂ%mbrm&ﬁﬁrﬁﬁﬁ%ﬂﬁﬁm&ﬁ%h%bm
k., MEAWSEE UCRARESL. FHAEEM. T3 AR L&, WK
ﬁ%ﬁ%abfﬁﬁ*ﬁ&kﬁxvmwﬁm@mmﬁ\ﬁﬁ%%@b@&ﬁo&%%bm

Important Beaches and Water Arealc ¥t U T i, Jkiﬁﬁuﬁﬁﬁ)ﬁ‘?‘%ﬁ%k L’Cﬁsﬁélﬁﬁ“
ODLYAED, MHBLBOLDOKBOIEE %, %ﬁ@ﬁﬁkﬁﬁ?éﬁ%ttrmﬂm
ntial Sub-bainTRE LA DD L ERRNNEREL .

Potentially Critical Sub-basin{cx L Tik. 4B ORE - HHHAFTROBMIEE LT T
KOHBOREPEHMAAREEE LR 28, ChooRBIc®RET 5 FANEIEIR
HELHMOBLBLIARN L5 0NBENTEE L,

DB/ORCE Prograndd i i #IF MMM R E RO L0 1. MMHARILEF V£ T B
BEXCBT2ERBOMIMAMBEE M L, Stage 1T 1 HAIE MR A G i i3 D 5 L
5B R EN ZOOOfﬁk%H%E*{S&’Eiﬁﬁ\BOJmiﬂﬁﬁﬁﬁiBOD‘Ciﬁ?ﬂotUlB/ﬁJx‘ [N PO4-PT
HB%IMMT 5. & Stage 27T 2 HOLTR HE RN R E D S U B A 2010442 B
H%E%ﬁﬁmemﬁmﬁﬁﬁmmmrﬁﬂi0%?&??6ﬁ POs-PTIXS% I INT 5 (
#£16.7-2) , ‘ ' '

ww%ﬁPmumkxa$$mﬂﬁﬁ®ﬁ%k&orm@mﬂ %mmwr %ﬁﬁrﬁ
5L, Stage 2MET LT b, ﬁwﬁﬁﬁmﬁwummrﬁﬁ®54uagib PmP@ﬁ
W23% bWhit z,

HEABM Y RAF AOWRUBTBMRYRE R LD, AERBORZ23 >0 — 242
DVT00FOFHAHBENE L, BHRB TR, NHEBEMEDS P\ Case 3T,
MHA B IEBI & DBODT2T%. PO-PTI8% WA L. WHMREIHKHES 5\ Case 1T I,
B & DBODTI6%, PO-PTI3%M|A T2 (X16.7-3) ,
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#16.7-1 Influential Sub-basin i@ 8 T HE %o o 8

Sub-Basin Measure for Reduction | Measure for Reduction | Measure for Reduction Measure to Rivers
No. of Pomestic BEffluent of Industrial of Effluent Load flowing into the Bay
(River Name) Load Effluent Load from Non-Point Sources
19 #Construction of vg%é?rﬁlo
(Meriti) Pavuna STP forantdlin the
{Population:410, 000) Pera Branca State
2000 : primary Park
treatment
(2010 : secondary
treatment)

.Capacity-up of
existing Acari
_& Realengo STP

AWidening of river
{including removal
of Favelas)

AConstruction of

; flood-control dam
sADradgingstErrairirams

17-6 *Ccnstruction of
{Sarapul) Sarapui STP
{Population:430, 000)
2000 : primary

. treatment
(2010 : secondary
treataent)

21 ¥Construction of iConstruction of .Olmprovement of. .. .. | ARemoval screen of
{Cunha) Alegria STP - joint treatment garbage
{Population:1,530,000) | plant for food & collection |
2000 : primary beverage - ftreatment system
treatment © factories in ¥Favela = -0 -
2010 : secondary {High concentrated {(Reforest around
organic Favela

substances)

*Construction of .Construction of . .} oUmprevement of .~

17-1.5
{Iguacu) Bota STP jolnt, treatment .1 . parbage ..
{2010 : primary . plant! for "cal;ection/—-‘
treatment ) petrochemical o fféatment’sfstéh
factories i in Nova Iguacu
(Refractory R
organic
substances) Iguacu
20 *Improvement of OImprovement. of . .-
{Iraja) existing Penha - -garbage - .
STP v EE] collection/
(Population:700,000; - 7]’ trestment system
secondary ; An Faveln . . .
treatment) [Reforest around
i g Favela

CveEausy

ATV treathenti oy

23 *Construction of
(Mangue ) Alegria STP
2000 ;- primary _ € 23 1O, mprovemant of.
treatment B " garbage
{2010 : secondary “collection/
.treatment system

treatment) i
n Favela

B8 *Construction of

(Alcantara) S-Y11,iV.V STP
. (2010 : primary
treatment) 4 )
4.5.6 *Construction of .Construction of:
{ ¥mboassu) Sao Goncalo STP joint treatment
: ) |- plant! for food
" factories
2000 : primary {processing of sea
treatment products)
{2010 ; secondary {high concentrated
,treatment) organic
ij] FLER substances)
© : plan by COMLURB A : under practice by SERLA with World Bank loan

STP : Sewage Treatmenty Plant

[Note] *
u]
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BOD

$16.7-2 IDB/OECF Program O 3 H4 €% 8§l 320 W

unit ¢ ton/day
' . _ Runoff Load
Name IDB/OECF . Reduction
of Program : Load
Basin (lst 1991 2000 2010 {2010-~1991)
Stage) IDB/OECF .| IDB/OECF
(Present)| Program - Program
(Primary) | (Secondary)
Hastern . Tcaral 40.1 t/d| 35.6 t/a | 31.9 t/a - 8.2 t/a
Basin Togue Togquel (100 %) (88.8%) ( 79.6%) {- 20.4%)
S-I1 o o
Northeastern 44,1 t/d} 55.6 t/d | 64.5 t/d | + 20.4 t/d
Basin (100 %) (126.1%):| (145.3%) (+ 46.3%)
Northwestern [Sarapui 98.6 t/d{107.0:t/d| 118.5 t/d | + 19.9 t/d
Basin {100 %) ;élOB.S%)' (120.2%) (+ 20.2%)
|western Alegria  [164.2 t/d[135.8 t/d| 117.4 t/d. | - 46.8 t/a.
Basin Pavuna (100 %) [ { 82.7%) |: ( 71.5%) ° {- 2B.5%)
Islands ' | 7.8 t/a:|. 6.6 t/d} 5.8:¢t/d | - 2.0 t/d
: : {100 %) ( 84.6%) ( 74.4%) (- 25.6%)
TOTAL 354.8 t/4]340.6 t/d{ 338.1 t/a | - 16.6 t/d
(100 %) (96.0%) - (95.3%) (- 4.7%)
PO,-P unit i ton/day
Runoff Load
Name IDB/OECF Reducticn
. of Program - - Load
Basin {1lst 1991 2000 2010 (2010-1991)
: : Stage) : IDB/OECF | IDB/OECF
' {Present)|  Program Program :
S (Primary) |{Secondary} y
Eastern Icaral 0.56° t/d{ 0.65 t/d 0.71 t/4 + 0.15 t/d
Basin Togue Toguel (100 %) (116.1%) {(126.8%) {+ 26.8%)
) - S-1I1 - i o ! . .
' |Northeastern ' 1.01 v/d} 1,28 t/d | 1.49 t/d | + 0.48 t/d
: Basin {100 %) (126.7%) (147.5%) (+ 47.5%)

! INorthwestern Sarapul 2.22 t/d| . 2:60 t/a 3.03 t/d .| + 0.8B1 t/d
‘Basin : {100 %)- (117.1%) (136.5%) (+ 36.5%)
Western Alegria 4.16 t/d| 4.38 t/a | 4.54 t/a | + 0.38 t/a
Basin Pavuna {100 %) (105.3%) - (109.1%) (+ 9.1%)

- Hislands 0.19 t/d] 0.20 t/al 0.22 t/a | + 0.03 t/a
. (100 %) {105.3%) {115.8%) {(+ 15.8%)

. {'TOTAL 18.14 t/d| 9.11 t/4 9.99 t/d + 1.85 t/d

B {100 %) (111.9%) {122.7%) (+ 22.7%)
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FL6.7-3 WA Y A7 L OFRHEH BB MR

BQD unit : ton/day
Runoff Load Reduction Load

NZ?E 1991 2010 1991 | 1991 1991
Basin (Present) | Case 1 |Case 2 [Case 3 | cage’ 1 [ Case 2 Case 3
Eastern 1 40.1 33.8 33.8 | 35.6 |- 6.3]- 6.3| - 4.5
Basin (100%) | (84.3) | (B4.3) | (88.8) {(~15.5)[(-15.5)| (~11.2)
Northeastern|  44.1 64.5 | 64.5 | 64.5 |+ 20.4 |+ 20.4 + 20.4
Basin (100%) |(146.3)[(146.3)](146.3)|(+46.3)](+46.3)| (+46.3)
Northwestern 98.6 123.9 | 123.9 | 123.9 | + 25.3 | + 25.3 { + 25.3
Basin (1002) |c125.7)(125.7){(125.7) | (+25.7) [ (+25.7) ] (+25.7)
Western 164.2 | 104.7 | 111.5 | 119.2 |~ 59.5 |- 52.7 | - 45.0
Basin (100%) | (63.8) | (67.9) | (72.6) {(-36.2)[(~32.3)] (-27.4)
Islands 7.8 6.8 6.8 | 6.8 |- 1.0[- 1.0} - 1.0
(100%) | (87.2) [ (87.2) |.(87.2) [(-12.8)|(-12.8)] (-12.8)

TOTAL 354.8 | 333.7 | 340.5 | 350.0 |- 21.1|- 14.3 | - 4.8
(100%) | (94.1) | (96.0) | (98.6) |(~ 5.9)](- 4.0)| (- 1.4)
2Q,~P unit : ton/day

Runoff Load Heduction Load

sze 1991 2010 1991 | 1991 1991
Basi ) S 1l -7 - A . - :

ag B (Present)| Case 1 [Case 2 |Case 3 | cage 1 | Case 2] Case 3
|Eastern 0.56 | 0.5 [ 0.53 | 0.61 |~-.0.03[-0,03]| + 0.05
Basin {100%) |( 94.6)| (84.6) [(108,9)}|(~ 5.4)|(- 5.4)] (+ 8.9)
Northeastern|  1.01 | 1.49 | 1.49 | ‘1,49 |+ 0.48 |+ 0.48 | + 0.48"
Basin (100%) |(147.5)}(147.5)|(147.5) | (+47:5)](+47.5)] (+47.5)
Northwestern 2.22| 3.04 | 3.04 | 3.04 |+ 0.82|+ 0820+ 0,82
Basin (100%) {(136.9)[(136.9)](136.9)](+36.9){(+36.9)] (+36.9)
Western a.16 | 2.77 | 3.00 | '3.42 |- 1.39 |- 1,07 - 0.74
Basin (100%) {( 66.6)[( 74.3)[( 82.2)((-33.4){(-25.7)] (-17.8)
Islands 0.19 | 0.22 | 0.22 | 0.22 |+ 0.03 |+ 0.03| + 0.03
(100%) |(115.8)|(115.8)|(215.8)|(+15.8)}(+15.8)| (+15.8)

TOTAL 8.14 | 8.05 8.37 8.78 | - 0.00 |+ 0.23 | + 0.64
(100%) [( 98.9)|(102.8){(107.9)|(- 1.29}(+ 2.8)] (+ 7.9)
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HEABE, 7IVNEBEIChEFCORMIICL DL, HREEMNI0E0BA. BODETT
0)_90%&%‘:’%‘3‘«5: EMTCEDZ, YIS T4 AT PANOTFHFIC. 200FEOHMEAOD
8O EZUMMAO LY 2 REMERELLBSOHNEANRERSE U k.

HEERENI0~20mO O JIAKETFR TSN TEIHARAMEZRBSECHE L LB
ORISR (BOD) oMM RO HEBE LR, HINMAHRIE I0ton/yrBE ¢, 08
BOBEBRTRIREIBEDT/HhE WS 2 NHIRL &,

ERABRBECOWTR, EETEHCEA WA KARERCHT IR LWEHELRT-
Twhnfzdie, RESCHETR2BERaFRERBI LR TERY, EE L. 1991
FRAES S NI MRMDI205-REK K, ) & BT R HEH A7 Bt (BOD) % 35 {E670% M
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