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1. JICA

JCA

2. CEDAE

CEDAE

2020

1994

JCA 1994
CEDAE
CEDAE
2000 2010
3 2

32 1

32 16

16

PDBG
2000



- JCA
-  CEDAE PDBG
CEDAE
- BOD10mg/l
CONAMA
CONAMA
1
1
2010
BOD10mg/I
BOD5mg/l 2020
CONAMA DZ105 BOD5mg/l
4.
CEDAE 16 PDBG 4
12 2
2
(ha) 2020 (I/sec)
(I/sec) (km)
1. Pavuna-Meriti* 17,800 | 1,577,500 3,944 2 4,100 23 1,890
2. Sarapui* 13,200 993,700 2,480 2 2,685 14 1,320
3. Bangu 3,300 403,600 1,009 1 1,000 1 255
4. Bota 39,200 | 1,274,400 3,154 5 3,210 0 4,114
5. Iguacgu 18,100 300,400 631 2 640 3 1,826
6. Estrela 35,100 450,500 1,076 4 1,100 1 3,564
7. Roncador 57,100 202,400 287 3 300 2 3,817
8.Macacu 65,600 400,000 845 8 870 3 6,501
9.Guaxindiba 7,100 252,400 554 3 570 2 737
10.Alcatara 10,600 499,500 928 3 940 4 1,290
11.Imboassu 5,900 336,700 869 2 875 3 810
12.Niteroi* 4000 404,000 1,064 2 1,482 6 600
277,000 | 7,095,100 16,841 37 17,772 62 26,724




CEDAE

3 15 4,800
3
1,257,247
7,881
62,862
125,725
125,725
1,579,440
:1000
CEDAE
FIRR 108
EIRR 10.0
4
4
(ha) () (ha)
1.Pavuna 3,660 1,500 -
2.Acari 3,100 1,100 -
3.Sarapui 640 1,000 -
4.Bangu 1,870 1,000 6.5
Total 9,270 4,600 6.5




1,833 km 6

5
Pavuna 695,000 7,170 15,642 - 717,812
Acari 558,000 7,690 16,148 1,010 582,848
Sarapui 96,000 2,090 4,660 - 102,750
Bangu 411,000 5,770 12,910 - 429,680
1,760,000 22,720 49,360 1,010 1,833,090
( m
6
6
(L/s)
BOD/SS (mg/L) BOD/SS (mg/L)

Pavuna 1,500 1,500 230/250 20/20

Acari - 1,100 230/250 20/20

Sarapui 1,500 1,000 230/250 20/20

Bangu - 1,000 230/250 20/20
3 9400 7 1,050

7
: 1000

14,852 299,567 314,419
(Bangu ) - 650 650
(5%) - 15,722 15,722
(10%) - 31,443 31,443
(10%) - 31,443 31,443
14,852 378,825 393,677




BOD 10 mg/l
2006 2,000 2007 2009 400
30 25 30 55
FIRR 9.7
EIRR 129
4.
SEMADUR
WQSM
WQSM
DSS
3
CEDAE



11
12
13
14
15
16

2.1
2.2
2.3
24
25

JCA

31

3.2

33 JCA
34 JCA
35

3.6

CEDAE
41
4.2
4.3
4.4
45
4.6
4.7

51
52

(WQSM)

(DSS)



53
54
55

6.1
6.2
6.3
6.4
6.5

7.1
7.2



21
31
3.2

3.3
34
4.1

4.2
4.3
51
52
6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8

JCA
JCA

CEADE

2010

2000

2020

BOD, TN & TP

S-9
S-11

S-12
S-12
S-14

S-16
S-16
S-17
S-21
S-22
S-24
S-25
S-25
S-26
S-26
S-29
S-29
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12
13
21
22
23
31
4.1
51
52
6.1
6.2
6.3
6.4
6.5
6.6

PDBG
CEADE

BOD( )
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S-2
S-2
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S-27
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ABC

ABNT

AFB
BC

BID

BIRD

BNDES

CECA

CEDAE

CEF

CEHAB

CET-Rio

CIDE

CODIN

CODEC

COFIEX

COMLURB

CONTROL

CPI
CMN

CONAMA

1. ORGANIZATIONS

AgénciaBrasileira de Cooperagéo

(Brazilian Cooperation Agency)

Associasdo Brasileirade Normas Técnicas

(Brazilian Association of Technical Standards)

Agéncia Financeirada Bacia (Basin Financial Agency)
Banco Central

(Central Bank of Brazil)

Banco I nteramericano de Desenvolvimento
(Inter-American Development Bank - IDB)

Banco Internacional de Reconstrucéo e Desenvolvimento
(International Bank for Reconstruction and Development - IBRD)
Banco Nacional de Desenvolvimento Econdmico e Social
(National Bank for Economic and Social Devel opment)
Comisséo Estadual de Controle Ambiental

(State Commission for Environmental Control)
Companhia Estadual de Aguas e Esgoto

(State Company of Water and Sewages)

Caixa Econdmica Federal

(Federa Savings Bank)

Companhia Estadual de Habitac&o

(State Company of Housing)

Companhia de Engenharia de Trafego do Rio de Janeiro
(Traffic Engineering Corporation of Rio de Janeiro)
Centro de Informagdes e Dados do Rio de Janeiro

(Rio de Janeiro Data and Information Center)
Companhia Distristos Industriais

(Industrial District Companies) (Industrial Districts Company)

Comissdo Coordenadora para Execucdo do Programa de Despoluicdoda

Baia de Guanabara

(Coordinating Commission for Pollution Control of Guanabara Bay

Program)

Comissao de Financiamentos Externos

(Externa Financial Commission)

Companhia Municipal de Limpeza Urbana

(Municipal Company of Urban Cleaning)

Secretaria de Estado de Plangjamento, Controle e Gestéo
(State Secretariat of Planning, Control and Management)
Consumer Price Incex

Conselho Monetério Nacional

(National Monetary Council)

Conselho Naciona de Meilo Ambiente

(National Environmental Council)



DCON

DER

DHN

DILAB

DRM-RJ

DSGME

EMBASA
EMOP

FECAM

FECP

FEEMA

GEDEG

GERSOL

GOB

GOJ

IBRD

IBAMA

IBGE

IDB

IEF

IMF
IPE INPE

INMET

INMETRO

INPH

IPEA

Divisdo de Controle de Industriais (da FEEMA)

(Division of Industry Control)

Departamento de Estradas de Rodagem

(Department of Roads and Highways)

Diretoria de Hidrografia e Navegao (da Marinha do Brasil)
(Hydrographic and Navigation Board (Brazilian Navy))

Divisdo de Laboratdrios (da FEEMA)

(FEEMA's Laboratory Division)

Departamento de Recursos Mineirais

(Department of Mineral Resources)

Diretoria de Servigo Geografico do Ministerio do Exército
(Geographical Services Board, Army Ministry)

Empresa Baiana de Aguas e Saneamento SA

Empresa de Obras Publico do Estado do Rio de Janeiro

(Rio de Janeiro State Company of Public Buildings)

Fundo Especial para o Controle Ambiental

(Specia Fund for Environmental Control)

Fundo Estadual de Combate a Pobreza e as Desigualdades Sociais
State Fund for Combat to Poverty and Social |nequality

Fundagdo Estadual para Engenhariado Meio Ambiente

(State Foundation for Environmental Engineering)

Grupo Executivo de Despoluicdo da Baia de Guanabara

(Executive Group for Pollution Control of Guanabara Bay)

Grupo Executivo de Residuos Solidos

(Executive Group for Solid Residues)

Government of Brazil

Government of Japan

International Bank for Reconstruction and Devel opment

Instituto Brasileiro do Meio Ambiente e Recursos Naturais Renovaveis
(Brazilian Institute of Environment, Natural and Renewable Resources)
Instituto Brasileiro de Geografia e Estatistica

(Brazilian Institute of Geography and Statistic)

Inter-American Development Bank

(Banco Interamericano de Desenvolvimento - BID)

Fundagdo Estadual de Florestas

(State Foundation of Forests)

International Monetary Fund

Instituto de Pesquisas Espaciais

(Institute of Space Research) (Space Research Institute)

Instituto Naciona de Meteorologia

(Meteorologic National Institute)

Instituto Nacional de Metrologia, Normalizacgo e Qualidade Industrial
(National Institute of Metrology, Standardization and Industrial Quality)
Instituto de Pesquisas Hidroviérias

(Institute of Hydro-routes Research) (Hydro-routes Research I nstitute)
Fundag&o Instituto de Pesquisa Econdmica Aplicada

(Institute of Applied Economics Research)



|PEM Instituto de Pesos e Medidas
(Institute of Weights and Measures)
IPLANRIO Instituto de Plangjamento Municipal
(Institute of Municipa Planning) (Municipal Planning Institute)
IPP Instituto Municipal de Urbanismo Pereira Passos
(Pereira Passos Municipal Institute of Urbanism)
JBIC Japan Bank for International Cooperation
JCA Japan International Cooperation Agency
JSWA Japan Sewage Works Association
MMA Ministério do Meio Ambiente
(Ministry of the Environment)
MPO Ministério do Planejamento, Orcamento e Gestao
(Ministry of Planning, Budget and Management)
MRE Ministério das Relagdes Exteriores
(Ministry of Foreign Affairs)
NGO Non-Governmental Organization
OECF Overseas Economic Cooperation Fund
OIM Organizacdo Internacional Maritima
(International Maritime Organization)
ONG Organizacéo N&o Governamental
(Non-Governmental Organization)
SABESP Companhia de Sacamento Bésico do Estado de Sao Paulo
SEDUR Secretaria de Estado do Desenvolvimento Urbano
(State Secretariat of Urban Devel opment)
SEF Secretaria de Estado de Fazenda
(State Secretariat of Finance)
SEF Secretaria de Estado de Finangas
(State Secretariat of Finance)
SEMADUR  Secretariade Estado de Meio Ambiente e Desenvolvimento Urbano
(State Secretariat of Environment and Urban Development)
SEMAN Secretariade Meio Ambiente
(State Secretariat of Environment)
SEMAMPE  Secretaria Estadual de Meio Ambiente e Projetos Especiais
(State Secretariat of Environment and Special Projects)
SEPDET Secretaria de Estado de Plangjamento, Desenvolvimento Econdmico e
Turismo
(State Secretariat of Planning, Economical Development and Tourism)
SEPURB Secretaria de Politica Urbana - Ministério do Plangjamento, Orcamento e
Gestéo
(Secretariat of Urban Policy - Ministry of Planning, Budget and
Management)
SERLA Fundagdo Superintendéncia Estadual de Rios e Lagoas
(State Authority for Rivers and Lagoons)
SESRH Secretaria de Saniamento e Recursos Hidricos
(State Secretariat of Sanitation and Water Resources)
SINS Sisitema Nacional de Informagdes sobre Saneamento

(National Information System on Sanitation)



SMH

UERJ

UFRJ

WB

Secretaria Municipal de Habitac&o da Cidade do Rio de Janeiro
(Municipal Secretariat of Housing of Rio de Janeiro City)
Subsecretaria Superintendéncia de Plangjamento
(Undersecretariat of Urban Planning)

Universidade Estadual do Rio de Janeiro

(State University of Rio de Janeiro)

Universidade Federa do Rio de Janeiro

(Federal University of Rio de Janeiro)

World Bank

TERMINOALOGY

AD
As
APM

BOD (5)

Cd
CDL
Chl-a
CIF

CI

CN’
COD
Coliform
Cr (6+)
Cu
DBOD
DC
D/D
DHWL
DO
DLWL
EC
EIA
EIRR
EL

EU

FC

F. coli
FIRR
FM
F/S
GIS
GDP
GRDP

Advection Dispersion Model
Arsenic

Area de Protec&o de Mananciais
(Water Catchment Protection Area)
Biochemical Oxygen Demand, (5-day, 20°C)
Carbon

Cadmium

Chart Datum Level

Chlorophyll-a

Cost, Insurance and Freight
Chlorine lon

Cyanide lon

Chemical Oxygen Demand
Coliform Group Bacteria
Chromium Sexavalent

Copper

Dissolved Biochemical Oxygen Demand
Detritus Carbon

Detailed Design

Design High Water Level
Dissolved Oxygen

Design Low Water Level
Electrical Conductivity
Environmental |mpact Assessment
Economic Internal Rate of Return
Elevation

Eutrophication Model

Foreign Currency

Fecal Coliform Bacteria

Financia Interna Rate of Return
Food-to-Microorganisms Ratio
Feasibility Study

Geographic Information System
Gross Domestic Product

Gross Regional Domestic Product



HD
H,S
Hg
HHW
HW
IL
ICMS

INPC

K

Leop

L~

Lt

Lros

Lo
Lrorac
Lmon
Lwwre-is
LPOP. WITHOUT SEWER
L

Lwm
I-AF{EAL
Lriver
LC

LLW

LW
MBAS
MHWN
MHWS
MIKE 21
MLSS
MLWN
MLWS
MPN
MSL
MW

N

NAM
NH4- N
NH>-N
NOs-N
NPV
NTU

OM or O/M
P

PAR

Hydrodynamic Model

Hydrogen Sulfide

Mercury

Highest High Water

High Water

Ignition Loss

Imposto sobre Circulago de Mercadorias
(Value Added Taxes on Sales and Services)
indice Nacional de Pregos ao Consumidor
(National Consumer Price Index)
Mineralization Constant, 1/day

Specific BOD load, kg/km?/day

Specific TN load, kg/km?/day

Specific TP load, kg/km?/day

Specific PO,-P load, kg/km?/day

Specific DIN load, kg/km?/day

Total pollution before self purification, ton/day
Monitored load to Bay, ton/day

Load from WWTP, ton/day

Load from population without sewer, ton/day
Load from large industries, ton/day

Load from small scale treatment units, ton/day
Natural background load, ton/day

Load to river, ton/day

Local Currency

Lowest Low Water

Low Water

Methylene Blue Active Substance

Mean High Water Neaps

Mean High Water Spring

Modd System from DHI Water and Environment
Mixed Liquor Suspended Solids

Mean Low water Neaps

Mean Low Water

Most Probable Number

Mean Sea Level

Minimum Wage

Nitrogen

Precipitation Run-off Model

Ammonia Nitrogen

Nitrite Nitrogen

Nitrate Nitrogen

Net Present Value

Nephelometric Turbidity Units

Operation and Maintenance

Phosphorus

Photosynthetic Active Radiation



Pb
PC
PCB

PDBG

pH
PIS
PLANASA

PMSS

PNB

PO, P
PPA

PROSANEAR

PVC
Qs
SRT
ss
Ss(IL)
sus

TDP
TDH
THg
TIN
TIP
TN
TNK
TOC
TON
TOP
P
TR(IL)
TS
Turb.
VTS
TSS
uv
VSS
VTS

Lead

Phytoplankton Carbon

Polychlorinated Biphenyls

Progama de Despoluicéo da Baia de Guanabara
(Guanabara Bay Pollution Abatement Program)

The Reciproca of the Logarithm of the Hydrogen-ion Concentration
(potential of hydrogen ion)

Programa de I ntegragéo Social

(Employees’ Profit Participatio Program)

Plano Nacional de Saneamento

(National Plan of Sanitation)

Plano de Modernizacdo do Setor de Saneamento(do Ministério do
Planejamento)

(Modernization Plan for the Sanitation Sector [of the Ministry of Planning)
Programa Nova Baixada

(Nova Baixada Program)

Phosphate Phosphorus

Programa Plurianual

(4-year Plan)

Programa de Saneamento para a Populacéo de Baixa Renda
(Sanitation Program for the Low Income Population)
Polyvinyl Chloride

Specific Discharge, I/km?/sec

Solids Retention Time

Suspended Solids

Ignition Loss of Suspended Solids

Sistema Unico de Satide

(Unified Health System)

Total Dissolved Phosphorus

Total Dynamic Head

Total Mercury

Total Inorganic Nitrogen

Tota Inorganic Phosphorus

Total Nitrogen

Total Kjeldahl Nitrogen

Tota Organic Carbon

Tota Organic Nitrogen

Total Organic Phosphorus

Total Phosphorous

Ignition Loss of Total Residue

Total Solids

Turbidity

Volatile Total Solids

Total Suspended Solids

UltraViolet

Volatile Suspended Solids

Volatile Total Solids

Vi



WTP Willingness to Pay

WWTP Wastewater Treatment Plant
wWQ Water Quality Model
Zn Zinc
UNITS
cm centimeter
cm? square centimeter
g gram
g/m® gram per cubic meter
ha hectare
km? Square kilometer
kg kilogram
ka/d kilogram per day
km kilometer
kW Kilowatt
L liter
L/d liter per day
Lpcd liter per capita per day
L/s liter per second
L/km?/sec liter per square kilometer per second
m? square meter
m’ cubic meter
m’/d cubic meter per day
m/h cubic meter per hour
m’/m cubic meter per minute
m/s cubic meter per second
mm? square millimeter
m*/m?/d cubic meter per square meter per day
m meter
mg milligram
mg/L milligram per liter
mi milliliter
mm millimeter
m/s meter per second
second
t ton (1,000 kg)
W watt
R$ Brazilian Currency, Real
¥ Japanese Currency, Yen
Uss United States Currency, Dollar
% Percent

Currency exchange rate adopted is the two digits half currency adjust of monthly average
exchange rate in July, 2002, when actual cost estimates work started.

R$2.9 = US$1 =120 Yen

Vil
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2000
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2002 3
2002 5

1.2

JCA 1994 JCA
CEDAE
CEDAE PDBG
IDB JBIC OECF

PDBG 2003
CEDAE
FIS
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F/S
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2003 1

Rafael Carvalho Oliveira Santos PDBG, CEDAE
Féatima de Freitas Lopes Soares DEP ( ), FEEMA
Elisabeth Lima DEP ( ), FEEMA
André Pinhel SERLA
Marcos Antonio Coimbra do
2 Nascimento DRO ( ), CEDAE
Sérgio Pinheiro de Almeida PDBG, CEDAE
Marcos Vinicios M. Fagundes DRO ( ), CEDAE
Vera Lucia de Souza Pinheiro PDBG, CEDAE
. A DECON (Non Industrial
Isabel Hirsch de Alcantara Activities Division ), FEEMA
/ Dioné Maria Saldanha Marinho PAC SSA-PA / SEMADUR
José Maria de Mesquita Jr. SSA-PA / SEMADUR
Under Secretary of Environment
SEMADUR Alexandre Augusto Furlanetto Assistant, SEMADUR
. Under Secretary of Environment
SEMADUR Alberto José Mendes Gomes SEMADUR
CEDAE Breno Marinho Junqueira PDBG, CEDAE
2002 12
Luis Edmundo Cascéo Silva PDBG, CEDAE
Celso Bredariol DEP ( ), FEEMA
Elisabeth Lima DEP ( ), FEEMA
Monica Miranda Falcdo SERLA
> Ciro Lacerda CorreiaFillho DRO ( ), CEDAE
Rafael Santos PDBG, CEDAE
Marcos Vinicios M. Fagundes DRO ( )JCEDAE
VeraPinheiro PDBG, CEDAE

José M. Mesquita Jr.

DECON (Non Industrial
Activities Division ), FEEMA

José Stelberto Porto Soares

SEPDET

Gladstone de Castro

SESRH




2 1 Basin Load Water Quality
Model Simulation Model
ettt e e — e — e — s — e — -
4 I I I MIKE 21 ]
B Basic . .
2 1 Information . I
I Runoff Watershed I Hydrodynamic
Ny " '
. Analysis Discharge ' Module
- I Natural ' I I
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Condition I .
0 0
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' Socio- '
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| Decision Supporting System (DDS) |

Database
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- 9 131 183 m’/
2000 113 m?/
- 29 23 m’
22%, 17% 61%

35%, 22%, 8% 7%

2.3
2000 2010 2020
1)
- 549gBOD/ / ,10gTN/ [/ ,259gTP/
/
- FEEMA
- FEEMA
- FEEMA SERLA
(2
Lriver = I—WWII*P-Dis + L pop-without sewerage T L1+ Lt + Larear
Leay =Lrver *€ ‘
Lriver;
Lwwre-pis:
L POP-without sewerage;
Li;
Lni;
L arear;
t;
K;
2000 2010 2020 2.1



®3)
PDBG

2.4

(1)

MIKE21
(AD)

()

®3)

21

(WQSM)

MIKE21
(HD)

(WQ)
(EV)
22

(DX)

(DT)

(C,N,P)

*Fluvial discharge
+Outlet discharge
+Precipitation/evaporation

*Water levels at boundaries
*Water fluxes at boundaries

!

Local wind

+Diffuse sources
+Atmospheric deposition

1 water levels and :

Hydrodynamics (HD)
«Point sources 1 Simulated ! | «Initial concentrations

+Boundary concen-
fluxes ' trations

I

Advection-Dispersion (AD)

F-=—=——%T===n
K ) H
e empeatLre | Smuaed
«Salinity 1 :
«Solar radiation 1 concentrations :
Il

e

Water Quality and Eutrophication (WQ/EU)

Effects on:

+Dissolved oxygen, BOD, nutrients, bacteria (WQ), and

+Algae, chlorophyll, detritus, nutrients, dissolved oxygen, benthic macroalgae (EU)

(C,N, P),

2.2

23°00'S; 43°19' W
33.1x 39.8 km?
330m

101 x 121

80

(C,N, P),
P




7 BOD N P

BOD 2.3
2.5 (DSS)
2
Arcview
DSS
- GUI
- MIKE21



2.1 BOD, TN & TP
BOD ™ TP BOD | TN TP
/ / / / / /
Year 2000 474.8 93.9 220| 2754| 720| 184 8290200 | 2,058,900
Year 2000 80% BOD,
TN 0o 474.8 93.9 29| 640| 527 96| 8290200
Year 2000 90% BOD,
3N B0 P 474.8 93.9 29| 359 491 41| 8290200
Year 2000 90% BOD,
5095, 800 1P 474.8 93.9 29| 359| 164 41| 8290200
Year 2010 5203 |  103.9 252| 3006| 787| 202| 9,013,000 2165300
Year 2010 80% BOD,
AN S0 1o 5203| 1039 52| 691| 574| 105| 9,013,000
Year 2010 90% BOD,
3N B0 P 5203 | 1039 52| 385| 535 45| 9,013,000
Year 2020 557.9 112.0 271| 3212| 840| 216| 9,619,500 | 2,262,100
Year 2020 90% BOD,
N 80 1o 557.9 112.0 271| 406| 570 47| 9,619,500
Year 2000,
80% BOD. 30 % TN, 474.8 93.9 29| 2534| 703| 17.8| 8290200
50 %TP
Year 2000,
80% BOD, 30 % TN, 4748 93.9 29| 2538| 693| 178| 8290200
50 %TP
Year 2000,
sector 80% BOD, 4748 93.9 29| 2323| 679| 168| 8290200
30% TN, 50 %TP
Year 2000,
80% BOD. 30 % TN, 474.8 93.9 29| 1555| 624| 147/ 8290200
50 %TP
PDBG1
Year 2000 PDBGL 4748 93.9 20| 2143| 699| 17.8| 8290200 3,488,600
Year 2010 PDBG1 5203 |  103.9 252| 2383| 763| 195| 9,013,000 | 3,627,700
Year 2020 PDBGL 557.9 112.0 271| 2578| 814| 209| 9,619,500 | 3,752,400
Fs
;‘f‘éyzow Feasibility 5203 | 1039 252| 1043| 738| 183| 9,013,000 | 5003900
Year 2010 Feasibility
Study, 90% BOD, 5203 | 1039 252| 1813| 729| 172| 9,013,000 | 5003900
30% TN, 50% TP
\F(I‘fr: 2020 Sirategy 557.9 112.0 271| 1828| 769| 203| 9,619,500 | 6,700,200
Year 2035 Strategy
Plan, population 557.9 112.0 271| 1253| 792| 207| 9,619,500 | 7,914,000
year 2020
Year 2035 Strategy
Plan, 90% BOD, 30%|  557.9 112.0 271| 1253| 760| 108| 9,619,500 | 7,914,000
TN, 80% TP
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3 JICA

3.1
1994
3.2
1991 JICA 2000
JICA 2000 8,290,300 4 2010 9,013,026
6
JICA
2011 2017 15
3.3 JICA
1)
JICA
2000
2010
CONAMA
31
3.1 JICA
1) ’ 3
(tonyear) (tonlyear) (=)
2000 2010 2000 2010
BOD 2320 37539 | 41533 | 14339 | 18333
T-p 13.2 23.25 25.69 10.05 12.49
Note. 1) 2) JCAMP 3) =2)-1)
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)

3.2
PDBG
3.2 JICA 2010
>
>
>
>
>
>
>
>
>
>
JCA M/P
JICA 3
3 2
3.4 JICA
JICA PDBG
PDBG
PDBG
PDBG
31
3.3
9 (BOD mg/l) JICA M/P (BOD mg/l)
GN-064 43 3
GN-022 5.6 5
GN-043 12.7 10
GN-040 22.8 10
GN-020 19.3 8
GN-042 13.7 8
GN-000 76 5
GN-026 5.9 5
1)FEEMA 2000

S-12



3.5

1)
JcA

()

CEDAE
CEDAE

®3)

(4)

1 B0D lumal, Ferbriany year 2000
=

e L T T

i, el
i

a8

T L

f.“:"."'."."i".':':'"?

CEDAE

3.4
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3.4

2010

BOD10mg/I
BOD5mg/I 2020
DZ105 BOD5mg/I
3.6
JCA
- JCA
- 3 1
2
- PDBG
PDBG JCA
- JCA
- CEDAE PDBG
CEDAE
- BOD10mg/I
CONAMA
CONAMA
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4  CEDAE

CEDAE
CEDAE
16
CEDAE 2035 20
2020
4.1
16 41

e A n-’qmr.r'-:.- Ocean Scale
41 CEADE
4.2
1)
CEDAE / 1991 2035
90 2000 2020
2000 41
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4.1 CEADE 2000
2000 2020 2035
CEDAE M/P (1994) 7,367,923 | 8,371,675 9,695,403 90
2000 ® 7,290,000 | 8,477,370
Note: ()
CEDAE 2000
(2
CEADE 5
1 80
CEDAE 200
0.05~1.0L/ /km
BOD SS
4.2
BOD SS
(mglL) (mg/L)
WWTP 220 200
25 30
4.3
1.8 4.3
2020
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4.3 (2020 )
()
(Lcd) (L9 (Lcd) (L9
Alegria Alegria 1,304,400 300 4,529 524 7,911
Penha Penha 580,800 235 1,580 407 2,736
Pavuna- Meriti Pavuna 1,029,600 240 2,860 416 4,957
Acari 390,200 240 1,084 416 1,879
Sub-Tota 1,419,800 3,944 6,836
Sarapui Gramacho 68,400 235 186 407 322
Sarapui 825,900 240 2,294 416 3,977
Sub-Tota 894,300 2,480 4,299
Bangu Bangu 363,200 240 1,009 416 1,749
Bota Iguagu 02 126,000 240 350 416 607
Madame 11,400 240 32 416 55
Velhos 35,600 250 103 434 179
Bota 801,500 255 2,366 443 4,110
Joinville 119,100 220 303 380 524
Others -
Sub-Totd 1,093,600 3,154 5,475
lguagu Xerém 10,500 220 27 380 46
Campos
eliseos 237,200 220 604 380 1,043
Others -
Sub-Totd 247,700 631 1,089
Estrela 1 88,600 245 251 425 436
2 135,100 250 391 434 679
3 108,400 250 314 434 545
4 42,200 245 120 425 208
Others -
Sub-Tota 374,300 1,076 1,868
Roncador 1 17,900 220 46 380 79
2 72,800 225 190 389 328
3 20,100 220 51 380 88
Others -
Sub-Tota 110,800 287 495
Macacu 1 80,600 225 210 389 363
2 61,100 225 159 389 275
3 31,100 225 81 389 140
4 26,200 225 68 389 118
5 36,000 225 94 389 162
6 44,100 225 115 389 199
7 19,000 225 49 389 86
8 26,600 225 69 389 120
Others -
Sub-Tota 324,700 845 1,463
Guaxin- Diba 1 162,500 225 423 389 732
2 38,000 225 99 389 171
3 12,600 220 32 380 55
Others -
Sub-Tota 213,100 554 958
Alcantara Trindade 156,900 220 400 380 690
Alcantara 91,400 220 233 380 402
Jardim Nazaré 114,700 220 292 380 504
Others -
Sub-Tota 363,000 925 1,596
Imboassu Sao Gongalo 235,000 280 762 488 1,327
Bomba 40,200 230 107 398 185
Others -
Sub-Totd 275,200 869 1,512
Niteroi Togue Togque 182,000 250 527 434 914
Icaral 182,000 255 537 443 933
Sub-Tota 364,000 1,064 1,847
llhado llhado
Governador Governador 203,000 220 517 380 893
Pagueta Pagueta 3,300 705 27 1,253 48
Others -
Total 8,135,200 23,491 40,775
Note: 2000
CEDAE M/P
2020
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4.4

CEDAE 2035
2020
75
4.5
CEDAE us
CEDAE
2002 / /
US$1=R$29=¥120
5
1)
CEDAE 50
70
Cs=USS$ 28,000/ha Cs uss

)
70

®3)

C =260 Q 0.7229

C= 1,000US$
Q= (L/s)
(4)

A - 1, 855Q04864

A= (mP)
Q= (L/s)
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3 12 US$
US$15/m? US$10/m?

4.6

CEDAE

4.7

- CEDAE

- CEDAE

- CEDAE

- CEDAE
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