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Workshop na Colonia Z-3, Pelotas

Workshop na E.M. Dr. Rui Poester Peixoto, Vila Sao Miguel, Rio Grande
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Caminhada “Por uma melhor Qualidade de Vida”, Rio Grande
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Grande do Su

Pedido do governo
do Estado do Rio

1

A 4

Programa Mar de Dentro (em
estabelecimento)
Recuperagdo e Preservagao
do Meio ambiente (JICA)
Plano de <desenvolvimento
regional

Discussao entre

JICA (assinatura

Estado do Rio Grande do Sul e

Governo do

de S/W)

® Objetivo do estudo

® Regido objeto de estudo

® Principais itens de estudo

@ Assungao das despesas, fornecmen-
to de conveniéncias e facilidades,
transferéncia de tecnologia

A 4
Contrato entre JICA e
Consultoria
\ 4

® Método de estudo, quantificagéao
® Composicdo de Grupo de Estudo
® Cronograma de estudo

@ Custo de consignagdo de estudo

Realizagao do

Estudo

FIGURA 1 - PROCESSO ATE O ESTABELECIMENTO DO ESTUDO



Estudo do
Plano Diretor

@® Estabelecimento da Meta

@ Proposta de estratégia geral
para alcangar a meta

® Elaboracdo de menu de contra-
medidas compativeis entre si
(soft e hard).

@ Determinagdo da ordem de im-
plementagdo das contramedidas e
das areas a implementar

® Planejamento de elaboragao de
projetos para as contramedidas

e sua avaliagao

A 4
Estudo de viabilidade

® Estudo das condigdes de im-
plementagao dos projetos com
alta prioridade

® Estabelecimento do plano para
elaboragdo dos projetos, inclu-
indo a aquisigao dos recursos

humanos
, \ 4
Implementag¢ao dos
projetos

FIGURA 3 - POSICIONAMENTO DESTE ESTUDO E SEU TEMA



ESTUDOS RELATIVOS AS LAGOAS E A0S
BANHADOS

@® Monitoracdo das lagoas e dos rios

e Medigdo do volume da descarga
dos principais rios e analise
da qualidade de agua

e Medigdo da condigao de corrente
nas lagoas

¢ Analise de agua,
seres vivos da lagoa

sedimento e

® Elaboracdo do modelo de simulagéo
de contaminagdo da Lagoa dos Patos

e Modelo hidraulico
e Modelo da qualidade de agua

® Identificagiao do banhado e do seu
sistema ecologico

¢ Meio ambiente da periferia do
banhado

e Condigao do
vivos aquatico

e Sistema de preservagido e prote-
cao

habitat do seres

@ Estudo da demanda de utilizagdo da

ESTUDO DA BACIA HIDROGRAFICA

@® 1Identificacdo da

real

situagao
das fontes poluidoras

Tipos,
distribuigao
Tratamento de
dos efluentes

Lancamento de fertilizan-
tes e agrotoéxicos

quantificagao,

esgoto e

e Metais pesados e escoa-
mento do solo
@ Identificacdo da quantidade

de carga gerada por produgédo
de unidade

Principais substancias

poluentes
Geragdo por produgdo de
uma unidade

® 1Identificagdao do plano de
desenvolvimento

Aumento de fontes gerado-
ras

Alteracdo das substincias
poluentes

regido aquatica e do banhado

CAO DO MEIO AMBIENTE

ducdo da carga

e Instalagdes

controle legal,
te

tramedidas

ESTUDO RELATIVO AS CONTRAMEDIDAS PARA PRESERVA-

@® Proposta de um menu de contramedidas para re-

e Estabelecimento do padrido de meio ambiente,
educacido sobre meio ambien-

® Proposta do sistema de monitoragao

® Estabelecimento do plano de projetos das con-

FIGURA 4- COMPONENTES DO ESTUDO

1-3




ABC

JICA
Equipe de
estudo

SCP-RG

JICA Toéquio
JICA Sao Paulo

FURG
IPH
CEPEL
UFPEL
ETFPEL
TNISINOS
IBAMA
FEPAM
EMBRAPA
FEPAGRO
CORSAN
SANEP
DMAE
FZB
CEA
GEEPAA
Municipalidades

Comité
Executivo

Comiteée
Técnico

Contraparte

FIGURA 5 - ESTRUTURA DE IMPLEMENTAGAO DO ESTUDO

pessoal

Comiteé
Consultivo




(1) Meta do plano em anos

(2) Plano de preservagido e aproveita-

mento da regido aquatica e do banhado

(3)Nivel de preservagado da

regido aquatica e do banhado

(4) Carga langada tolerada da Lagoa
dos Patos

(5) Futura estrutura da bacia hidrogra-

fica e futuro volume de geragdo de carga

(6) Previsdo da alteragdo da regido aquatica e do

banhado, caso ndo se apliquem as contramedidas

(7) Volume meta de redugdo da
carga e proposta de sua distri-

buigao

(8) Contramedidas para re-

ducdo da carga

(9) Sistema de monitoragdo perma-

nente

(10) Contribuicao das medidas propostas na

melhoria do meio ambiente e seu custo

(11) Planejamento para ela-

boragao dos projetos

FIGURA 6 — ITENS INCLUIDOS NO PLANO DIRETOR



Desenvolvimento regional

FIGURA 7 - RELAGCAO DE
CAUSA-E-EFEITO ENTRE O Aumento da Aumento da Ampliagdo da
DESENVOLVIMENTO E A populacgio produgdo regiao rural
DETERIORAGCAO DO MEIO industrial
AMBIENTE
Substancias poluentes descarregadas*na regido aquatica e no banhado
- ) Substéncias
Sais nutrientes al s L. ]
(N B) organicas Agrotoxicos Terra e areia
' (DBO, DQO)
|
Deterioracao Aumento da reprodugio Concentragdo
. . 2 . Secagem do
da paisagem do fitopléancton [Flor ecoldébgica dos
] . . banhado
d’ agua (Water bloom) ] agrotoxicos

Deterioragao
dos recursos
aquaticos

4—| organicas produzidas in-

!

Extingdo do fitoplancton
(aumento das substancias

ternamente)

v

Doengas e extingado de

bentos, peixes e aves

Redugio das vegetagodes
aquaticas

v

Ocorréncia de
odor ofensivo

Aumento de substincias
organicas na agua e no
sedimento do fundo

I
v v

Redugdo de oxigé-
nio da agua

Aumento do lodo

¥ v

Influéncia a satde humana

Redugdo ou extingao dos
tipos de bentos e peixes

Turvamento
agua

de

l

!

Redugdo da capaci-
dade de despolui-

————»| ¢do natural

!

Redugao de locais
de crescimento de
aves aquaticos e
filhotes de peixe

v

Restrigdo na utilizagédo

—P da regido aquatica

Esgotamento dos re-
cursos objetos da
atividade pesqueira

*
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Pollution Natural Generation Load per Number of Pollution

Sources : Pollution Load Unit Production Sources

v

Generation Load

b Effluent Ratio

Effluent Load

Tributary River < Attenuation Ratio
River System >

Attenuation Load

Runoff Ratio

Transference Ratio

Main River

Runoff Load
l (Inflow Load)

Runoff Ratio = Attenuation Ratio X Transference Ratio

Fig.1 Runoff Mechanism of Pollution Load
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Pollution Sources

I

Point Sources

I

Households (g/capita/day)

Industry (number of employees)
Livestock barns (g/capita/day)

Sewage treatment plant (purification
rate efficiency (%))

Waste disposal plant

Non-Point Sources

Forest (kg/ha/year)

Cultivated lands (paddy fields, uplands):
(kg/ha/year)

Pasture (including livestock):
(kg/ha/year)

Urban area (kg/ha/year)

Precipitation (g/km?/year)

Fig. 3 Classification of Pollution Sources




Runoff Load influenced by Precipitati
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(Nonpoint Source) »~—f~<)_j}
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Runoif Load not infl
(Point Source)
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{
FQ/' }?%&Q Forest
. ,

/
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7
/

Agricultural Drainage

/

Factories

Domestic Wastbwater Sewerage System

/

/ /
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,;L & , —~ Sewage Treatmen
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Pond/SWamp of Model River

Monitoring Station

Fig.4 Definition of Load

uenced by Precipitation

I . Generation Load
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Ground water(0%)
Rain on lake{(9%) 1] |

Households PS(28%)

Forest NPS(17%)

Livestock PS(3%)

Ground water(4%)
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Fig.6 Pollution Load into Biwa Lake

(1990)
2—6



Table1 Generation Load per Unit Production(Existing Data)
(domestic wastewater)

Domestic Wastewater Generation Load per Unit Production (g/cu pita/day)
(liter/capita/day) BOD COD TN TP SS
Brazil 150 54* 164(COD(Cr))
Japan 240 57 28(COD(Mn)) 12.0 1.22 43
Germany - 54 : 12.8 2.25 -
(Imhott)

Source: *Value used by Germany to represent Saturday  generated load per unit production in 1950°s

Table  Typical values used in the pollution analysis in some
Japanese lakes.

COD[g/(capita day)] N{g/(capita day)] P[g/(capita day)]

Man 29.3 12 1.17
Cattle 530 290 50

Swine 130 40 25

COD[t/km?2/year] N[g/km?/year)] P[g/kmZ2/year]

Forest 1.36 0.365 0.22
Field 0.945 0.745 0.33
Paddy field 2.29 1.026 0.044
Urban area 3.65 0.986 0.55




3

100,000

90'000 B3 Discharge(x10m3/y)
80,000 BOD(t/y)

70,000

60,000 | OCcoD(t/y)

[

50,000
40,000}
30,000}

BOD(t/y)
Discharge(x10m3/y)

G-10 GRAVATA
G-20 SINO

G-40 TAQUAR!I ANTAS
G-50 ALTO/JACU
G-60 VACACAI
G-70/90 PRODO BAIXO JACU
G-80 GUAIBA
L-20 LITORAL MEDIO
L-30 CAMAOUA—PATOS"
L-40 PELOTAS

L-40 MIRIN SAO GONCALO

Fig.8 Effluent Load estimated by FEPAM(1997)




Table 2.5.-2 Runoff Load estimated by P. Baisch

Unit: 106t/yr

Basin Hydrologica|SPM*1 POC*2 PON*3 Pb Cu Zn
period (L061) {(%)| (1041) |(%)| (1061) |(%)] (1061) |(%)] (1061) (%)| (1061) |(%)
Guaiba  |Normal 4.00 83| 10.56| 85| 15.20f 91 319) 77 462| 65| 2,108] 92
Dry 3.30 8.56 12.73
Camaqua |Normal 0.801 17 1.82) 15 1.831 9 96| 23 2501 35 174} 8
Total 4,80{100| 12.38{100| 17.03]100 4151100 71211001 2,282{100

*1:Suspended particulate meterial,*2:Particulate organic carbon,*3:Particulate organic nitrogen

Source:P.Baisch et al"Flux of particulate organic matter components and heavy metals to the Patos lagoon(Brazil),
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Runoff Load influenced by Precipitation
] (Nonpoint Source)

Runoff Load not influenced by Precipitation

(Point Source)
S Non point Source
o) Runoff load
-_I e
= ==
e)
c
m e ':Z :»
Point Source | 60%—: - 330vday
Runoff load |
Time
(b)Separation method 2

Pollution source

Pollution load Effluent load

Point /Nonpoint
source

Effluent ratio Runoff ratio

Pollution runoff load mechanism(BOD load)
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A sound ecosystem

(Diversity of a living thing)

LAKE

Pollutant

Natural purification capability C

A excellent landscape

Agreeable water supplies

Eutrophication

Increase of the pollutant exceeding purification capability

Reduction of the amount of
living things

Sedimentation

Reduction of a fish catch

Reduction of a living thing
kind

Obstacle for water supplies

Aggravation of a view

W)



Positioning of the simulation analysis in master plan decision

Worth of lake, use, preservation

+ Ecosystem
- Use of water
- Recreation
- Scene

The preservation target of the water quality and sediment
of a lake

— - Zone classification , Index

<

Field Survey

- Lake
- Basin

Simulation

- Pointdata — Lake whole

+ Intermittent data
—Continuous or average data
- Quantification of a corruption factor

The necessity and the improvement target of measure

- The amount of inflow load curtailment

Simulation

+ Prediction of the water-quality
improvement effect

The measure technique and a scale

—  Step to an enforcement plan.
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seawater exchange

The outline of Patos lake
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(ug/1)

R-1 P-1 P-2 P-3 P-4 P-5 P-6 P-7 P-8 O-1
Station

{-—*—Calculatjon - - B - -Observatioﬂ

T-N

= 1
<
a0 :
E o5 |
0 i
R-t P-1 P-2 P-3 P-4 P-5 P-6 P-7 P-8 O-1
Station
—e— Calculation - - # - Observation
T-P

0.15
0.1
0.05

(mg/1)
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Station

{—-O—Calculation - - @ - -Observation .

Comparison with observation value and calculation value
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Enciosed Coastal Seas n Japan

The Three Laiygest Enclosed ’foastal Seas in Japan

E130° E135°

PACIFIG] OCEAM , \

I \
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Table 5 Examples of lower and upper limits of C values for the first

and the forth Areawide Total Polution Load Control System

1 st : 4 th

code industry Co Co G Cj

lower| upper | lower| upper| lower| upper| lower| upper

livestock farming (<1,000

2 Uday) 701 140 70| 120 70| 100{ 60| 90
6{dairy products ‘ 301 60| 30y 50 30| 50| 20( 40
18| soy source, amino acids 90| 120 70} 100 70} 90f 40 30
41| non-alcoholic drinks 201 120 20| 60| 20| 50| 20| 4o

- 57| fiber (linen) 100f 120 90| 110 90| 110y 90| 110

79 non-bleached chemical pulj . 210| 330} 140 170| 130} 170} 130 170

phosphorus & nitrogen 0] 120] 30| 90| 30| 70| 30| 60

fertilizer |
120 plastic products 30{ 50| 30 50y 30 50| 30| 50
147} oil refinery 20 60 20 50 20 40 20 40
149} coke oven 250{ 350( 180} 220| 130 200 90} 160
160| stone & gravel 20| 40| 20| 40| 20| 40| 20 40
209} sewage 301 110 20| 60| 20| 40| 20f 40

213| restaurants - 1. - -l 501 70| 40| 60] 30| 50
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TOTAL COD LOAD CONTROL
OF THE SETO INLAND SEA
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L=(CoQo + CiQi + CjQj)y x 10 -3
~1979 1980~1991 1992~
C o C 1 C 3j
Exp 1 (No.1272:Cake campany)
(mg/l)
~1998 1999~
Classification Co Ci (j Co Ci (G
No.1272 = |@ 40 @ 40 30
Household Water |fp 30 30 €@ 30 30
No.1272 Household Water
max100m3/d max10m3/d
Water Treatment Facility
\Ldischarge
~ave.COD 45mg/l
~1998 T-COD load 1999~
100x50=5000 100x45=4500 100x40=4000
10x70= 700 10x45= 450 10x70= 700
5700 g/d 4950 4700




Exp 2 (No.1293: Noodle industry)

(mg/)
~1998 1999~
Classification Co Ci (j Co C (G
No.1293 % 30 30 @ 30 30
Household Water ((® 30 30 Q@ 30 30
No.1293(Newly) |60 30 @O 50 30 @)
No0.1293 Household
Water
max100m3/d max10
Water treatmen
facility
ave.CO% 45mg/] W !
newly
installed Household
No0.1293 No.1293 Water
max100 max80 max10
Water treatent
facility
ave.COD 45mg/l
~1998 T-COD load 1999~
100x60=6000 100x45=4500 100x40=4000
10x70= 700 10x45= 450 10x70= 700
6700 g/d 4950 80x30=2400
80X30=2400 80x45=3600
9100 8550 8100
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Basin's number

Rio Guaiba basin

Mar de Dentro area

Water area

Atlantic type natural forest preservation area
High risky area for soil erosion

Urban area (10,000~20,000 in popuiation)
Urban area (20,000~50,000 in population)
Urban arca (more than 50,000 in population)

Monitoring site

Fig.1-1 Hydrographic Basin ot Patos and Mirim Lakes




Anos e nieis estabelecidos como meta

Nieis estabelecidos

Qualidade da dua Ecossistema das é&as thidas
como meta
Anos estabelecidos
como meta
Meta de mdio prazo Solué para contaminaé fecal 1. Promover a compreensa relativa as
[

(atingimento 2010) Atingir o ninero de grupos de coliforme valor das areas thidas

fecal determinado para cada tipo de gua | 2. Preservaa das areas thidas

rioritarias
(valor médio anual). prio

Meta a longo prazo Solué para eutrofizaé e 1. Promoé@ da compreensa quanto
(Atingimento em 2020) escoamento do solo ao valor das areas thidas.

Atingimento da concentraé de TP, 2. Preservaé e recuperaa de

determinada por tipo de é&a aqutica outras

(mdia anual) éeas midas.




Programa do Plano de Recuperacéao e Preservagao Ambiental da Area do Mar de Dentro (1)

Programa

Sub-programas

Projetos, Estudos

1. Programa de redugao

de carga das fonts
pontuais

1.1

Sub-programas de

contramedidas para redugéao

de cargas domeésticas

1.11

.Projeto de Implantacéo do sistema de coleta e
tratamento dos efluentes doméstlcos
(Pelotas, Rio Grande, Séo Lourengo do Sul,

~ Tapes, Camaqua)

1.2 Sub-programas de

contramedidas para
redugao de cargas
Industrias

1.2.1

Projeto de fortalecimento do monitoramento dos

 efluentes Industrials

1.2.2

Projeto de promogéo de producao limpa

2. Programa de redugao
de carga das fontes
difusas

2.1

Sub-programas de
contramedidas para
redugao de carga da area
urbana

2.1.1

Projeto de implantagéo de sistema de coleta e

- dlsposlqao dos resMuos sélidos domésticos

(Pelotas, Rio Grande, Siao Lourengo do Sul,

Tapes, Camaqua)

2.2

Sub-programas de
contramedidas para
reducao de carga da area
rural

2.2.1 __;',‘-."Pro]eto de promogao de agricultura orientada

  ? = para a preservaqao do melo ambiente

. (Area.de Canguqu)

2.2.2 -1'E;Projeto de contramedldas para prevencgao de

 erosio e escoamento do solo

(Rio Sutil e Arrolo Duro)




Programa do Plano de Recuperagao e Preservacao Ambiental da Area do Mar de Dentro (3)

Programa

Sub-programas

Projetos, Estudos

6. Programa de educacéo
ambiental e formagéao
de recursos humanos

6.1 Sub-programa de
promogao de educacao
ambiental

6.1.1

Projeto de disseminagao da educacao ambiental

6.1.2

Projeto de implantagao das instalagées para a
educagao ambiental

6.2 Sub-programa de formacgéo
de recursos humanos

6.2.1

Projeto de treinamento dos funcionéarios dos
6rgaos administrativos publicos

7. Programa de estudo e
de monitoramento

7.1 Sub-programa de estudo
basico

7.1.1

Estudo do volume,de carga gerada por unidade
de produgéao

7.1.2

'Estudo da situagao real de contaminagao por
agrotoxicos B |

713

Estudo através de monitoramento da Qualidade
de agua em toda a area aquatica da Laguna dos

. Patos

714

Estudo através de monitoramento da Qualidade

~de 4gua da 4rea aquatica da segéo sul da

' Laguna dos Patos

7.2 Sub-programa de
formulagao do plano

7.2.1

Estudo para formulagao do plano de
Gerenciamento da qualidade de agua da bacia
da Lagoa Mirim
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Soil erosion and soil runoff prevention project
(Sutil, Duro rivers area)

o TN YA bowes U N/

ytreatmcnt system construction project (Camaqua area) *\

treatment system construction project (Tapes area)
4meesuc solidwaste collection and
disposal system construction project (Tapes area)
H

v

Domestic solidwaste collection and
disposal system construction project (Camaqua area)
"/ .

Y e

. ¥
Project for the establishment of
an agricultural structuregeared towards
environmental conservation (Cangucu area)
/7 ! J SN T < L40-8
Domestic wastewater collection and&_
treatment system construction project (Pelotas area)
Domestic solidwaste collection and
disposal system construction project (Pelotas area).
s f_r} \—; Pirotind Riv. ~ Q"\"

S

Revmonmz
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e 7
) Wi , .
- Important wetland conservation project
(Camaqua riverine forest)

Domestic wastewater collection and

treatment system construction project (Sao Lourenco do Sul area)
Domestic solidwaste collection and

disposal system construction project (Sao Lourenco do Sul area)

Important wetland conservation project (Pequena Lake)

omestic wastewater collection and

treatment system construction project (Rio Grande area)
Domestic solidwaste collection and -

disposal system construction project (Rio Grande area)

Important wetland conservation project
(Sao Goncalo canal)
\ < /4 -

Mar de Dentro area

Domesutic load reduction project

N Soil erosion and soil runoff prevention project
(D%Re‘y wctlang)o_1

ol ,n_«;}
ALy

O0O

Important wetland conservation project

KOKUSAI KOGYO CO., LTD. / PACIFIC CONSULTANTS INTERNATIONAL

L 2 tooxn
THE STUDY ON THE ENVIRONMENTAL MANAGEMENT Fig. 13-1
OF THE HYDROGRAPHIC BASIN OF PATOS AND MIRIM LAKES
IN THE FEDERATIVE REPUBLIC OF BRAZIL Implementation Area
for the Project with
JAPAN INTERNATIONAL COOPERATION AGENCY Facilities
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! Trad. 617-11/00

Comité de Assuntos

Politicos
% Comité das Bacias
SEMA
SCP
COREDE-SUL et. Al
Apresentagao ? Aprovagio do plano
do plano
Apresentagéao SCP Forneclrhento
Comité de Assuntos da proposta de : das Comité de Assuntos
) orcamento Y informagoes, Técnico
Financeliros :
> SEPMD <
Secretaria da Fazenda » (Secretaria de Projeto) - > * FEPAM
Secretaria de 3 Consignacéo da Outros setores RS
Coordenagio e Aprovagao pesquisa Municipalidades
Planejamento do Depto. de Projeto Universidades
orgamento E ial ONGs
specia
A P p
(Captagéao e aplicagao do recurso) ,
) Custo de Asslisténcla
Requisicao Envio dos investigagio técnica
da membros
despesa Gerenciamento
do custo
\ 4 \ 4
moeda local . moeda strangelra -
Secretaria da > Fundo PRO-MAR P PP Agéncias externas |
Fazenda de assisténcia

Sistema de Execugao do




SEMA
SCP

Policy-making Committee

* Basin Committee

COREDE-SUL et. Al

A

to propose the plan

to approve the plan

information
technical support

to consign research

Technical Committee

* FEPAM
Other sectors of RS
Municipality
University
NGOs

A

investigation cost technical

support

.SCP
Financial Committee to propose the budget v
* SF < SEPMD <
scp p|  (Secretariat of the Project)
to approve the budget
Dep. of Special Project
(Management of the fund)
to require to dispatch members management
expenditure management cost
A 4 local currency y I
SF

> PRO-MAR Fund

foreign currency

Fig. 11-1 Executing Organization of the Project

‘l-lllllllll.lllllllll.ll‘i Foreign aid agencies




Situacao atual das
areas aquaticas e das
areas Umidas

Estabelecimento da meta
de preservacao

areas aquaticas e bacias

Plano de Utilizagao e

Desenvolvimento das

y

v

Contramedidas para
melhoramento da qualidade
de agua

Contramedidas para preserva-
cao do Ecossistema das areas
Uumidas

\ 4

Continuidade do

monitoramento e de

estudos basicos

i

Cooperagao com

asUniversidades, Orgéaos de

Pesquisa, adm.autonoma
local e ONGs

Atingimento das
metas de
preservacao

Cooperacao das
comunidades e ONG’s

A 4

Trad. 617-4/00

Fortalecimento da
Organizagao e uso

comum das informacgoes

I

Educacgao ambiental

Capacitagao do
recurso humano

Estabelecimento para realizacao das metas de Conservacao




‘Tratamento de res dus no Jap o

Jiro EIHO




Classifica o dos res duos
Res duos Res duos dom sticos
Res duos Industrials (19)
Cinza‘i, Sedimento, Res duoc de leo, Res duo cido, Res duc alkalino,
Res duo de pl sticos, Res duo de pap is, Lascas de madeiras,
' Res duo de fibras, Res duo de animais e plantas, Res duo de borracha,
Res duo de matais, Res duo de vidros e cer micas, Esc rias,
Res duos de constru o, Excremento de animais dom sticos,
Esqueleto de animais dom sticos, Poeira,

Itens processados para disposi o dos, res duos industriais mencionados




Res duos

industrials

dom sticos

Volume de carga garada e tratamento

50

100

150

200 250
1.000.000 t/ano(1995)

300

350

400

450

'O Aterro

M Incinera o
Oreduzido
DOreciclado
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Estrutura do local final de disposi o

muros de arrimo e barragens,

po o de obferva o // Cerco

/
Instala o de tratamento
do 1 quido de lixivia o
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EX SN

7
i

61—-¢

E ! Dispositivo de gua subterr neg
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: , i '

i dispositivo de coleta de 1 quido de li:ivia o

reservat rio de regulagem
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Medidas de preservacao do
amblente aquatlco no Japao

Medlda de preservacao da qualidade de
agua do Lago Biwa, como exemplo

1A )




Utilizacao de agua do Lago Biwa

@ Fonte para canalizacao
de agua

@ Pesca
& Agua para agricultura

Jr e

T

® Agua para industria
@ Turismo e lazer

Base para suportar a vida dos
habitantes e as atividades industriais




|

Situacao atual do ambiente aquatico do
Lago Biwa e seus problemas

- @ Transformacae do Ecossistema (eutroficacio)

Qecorréncia de maré vermelha de agua

doce e da. flor de sgua(water bloom)
- @ Aciumulo dos materiais orginicos

Tendéncia de aumento de DQO

@ Nao atingimento do parametro de controle do
ambiente
Parametro de controle do ambiente: Padréio relativo as condi¢ées ambientais

desejaveis para proteger a satide do ser humano e preservar a qualidade
ambiental necessaria para o cotidiano(valor da meta)




Sistema de Leis e Regulamentos relativos a preservagao

da qualidade ambiental aquatica do Japao

L L O

Leis basicas do meio ambiente
Pais . i . . .

Lei de prevencdo da poluigdo de qualidade de agua
Medidas especiais sobre preservacgao de lagos e pantanos

.

/ Regulamentos bésicos relativos ao meio ambiente \

érgéo Regulamentos adicionais mediante especificacdo da lei de

autonomo prevencdo de polui¢do da qualidade de agua
local

Instrucdo determinada pela medida especial sobre
\ preservacio de lagos e pantanos /

A execucio do trabalho ¢ responsabilidade e

ﬂg,h;ﬁ‘ﬁgg"fa(;ﬁ() do g(ﬂggm‘)n(5,0_5? do or gﬁ_() autonomo local




I

Sistema de regulamentos basicos do
meio ambiente da provincia de Shiga

[ bb]étzvo ] Obtencido e garantia do ambiente
| saudédvel e de alta qualidade

Filosofia bdsica | l

(D Obtencdo e garantia do delicado equilibrio do ecossistema

w
) @ Direitos e obrigacdes com relagio ao meio ambiente

@ Preservacgdo do meio ambiente do globo terrestre

Diretriz bésica|| Filosofia que prioriza o Participagéo dos
| | | meio ambiente moradores locais

v

Planejamento integrado de meio ambiente




Sistema de plano de preservacao da
qualidade de agua do lago Biwa

Plano de preservacao da
qualidade de agua do lago Biwa

1. Projetos de preservacao da
qualidade de agua

2. Regulamentos

3. Pesquisas e estudos, educacao




&® @

1. Projetos de preservacao da
qualidade de agua
Preparacéb e manutencéio de galerias de

esgoto

Preparacao e manutencio da instalacéo de
drenagem das habitac¢oes rurais e tanques
sépticos de tratamento combinado
Preparacido e manutencéo das instalagées de ,"’f 20
tratamento de residuos
Preparacédo e manutencéo das instalagoes de
tratamento de excrementos de animais
domésticos

Despoluigdo de lagos e pantanos

Despoluigdo dos rios descarregadores




2. Regulamentos

- @ Medidas para efluentes
industriais e empresas
@ Medidas de drenagem dos
. ~ efluentes domésticos
> 4 Medidas para induastria

pecuaria
4 Medidas para piscicultura

¥ Medidas para fontes difusas

@ Protecéio de ambiente

entorno do lago




3. Pesquisas e estudos,
educacao

4 Monitoramento da qualidade de Agua

@ Implementacéo de pesquisas e
estudos

- @ Educacdo ambiental, divulgagéo e

esclarecimento
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Reflexao ampla das

opinioes dos moradores
locais e dos intelectuais

Execucdo, avaliacdo feita
por terceiros

Identifica¢do do andamento
dos planos e das mediadas e
do resultado




Microcystis ok

Eutrophication

Recreation
Fishery
Irrigation
Aquatic Life

-y

I3
FE )
¢
k4

* Use
* Preservation

Permissible Inflow Load

Target Reduction Load
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I N
Chl-a:8.64 g/
] T-P :0.076mg/l
i T
Central Area
- Mesotrophic
Patos

] Chl-a:2.66 1 g/l
s _— T-P :0.038mg/l

/ ¥| Southern Area P
Mesotrophic ~ . .
Eutrophic ey s

Chl-a:2.63 1 g/l

I T-P :0.044mg/l —

Trophic Level in Patos Lake
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DAY = 83 HOLR = @

Case Name

Present
Annual mean

OQutput Time

Average for eight days

¥ind Condition

Model Pattern

] " Velocity : 5m/s
Direction: SW,NE
! Period : 8days
Amount of River | Annual mean
Flow

Weather -
s Conditions

Remarks Average of summer

and Winter

L i n L

i

0.200
0.150
0.100
0. 080
0.060
0.040
0.020
0.010
0 20 g 0.005

. 000
I l UNIT:m/]

i A i L

5 10 15 20

2% 30 LH 40

o

0 [H) 10 7%

Calculated T-P Distribution (Present : Annual Mean)
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Fig. 8.2-2  Proposed Water Area Classification in Patos Lake
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Y = 83 HO(R =0

-“ ]
Case Name Present
Annual mean (Prov.) J f
Output Time Average for eight days -
¥ind Condition | Model Pattern .
Velocily : 5m/s %,
Direction: SW,NE
Period : B8days
Amount of River| Annuval mean
Flow .
Weather - /
Conditions /
Remarks Average of summer
and Winter A
|
|
Vi
/
r—J‘
-_-‘“
vd

Over the Target

Under the Target

LNiT:a/1

0 20 ks

——

! L i I i i i L i i

11 5 n

5 i 35 40 s 50 113 L] [ 1 %

Comparison between Present Concentration

and Provisional Target (T-P)
4 -8




we I

35 [

Camaqua

Guaiba Lake

Central Area

Guaiba
Camagqua

Others
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(Tapes )

(Sao Loupepcp) -

N

Allowable Inflow Load and Target Reduction Rate
T-P
Discharge Reduction
RIVER NAME Present Rate Inflow Load
(m3/s) (t/day) (%) (Vday)

Guaiba Lake 1841.3 28.6 20 22.9
Porto Alegre 13.4 3.6 20 2.8
P-7 53 1.7 20 1.4
Rio Camaqua 397.6 8.4 20 6.7
P-5 7.1 2.3 | 50 1.1
P-6 3.9 1.2 50 0.6
Canal do Sao 539.6 7.6 20 6.1

Goncalo !
Rio Grande 2.5 0.8 | 50 0.4
M-7 4.7 14 20 1.1
Pelotas 7.5 2.4 50 1.2
Total 2823.0 58.0 23.5 44.4
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Case Name

Case-3
Annual mean (Prov.)

Output Time

Average for eight days

¥ind Condition

Model Pattern

Amount of River
Flow

Annual mean

Weather
Conditions

Remarks

Average of summer
and Winter

L

N
Velocity : 5m/s 5
Direction: SW,NE
Period : 8dav

am {

Over the Target

+

Under the Target

L

0

20 ks

——

ENTT:mg/1

( Reduction Rate : Main Rivers 20% Others 50% )
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Comparison
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Case Name Present-Cased
Annual mean J /
] Output Time Average for eight days ©

¥ind Condition | Model Pattern
Velocity : 5m/s M
Direction: SW,NE
Period : 8days

Amount of River | Annual mean
Flow "

Veather - /
Conditions a,
Remarks Average of summer i

and Winter

0. 000
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Summer ‘ -
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N ¥ind Condition | Model! Pattern : ;I
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Direction: SW,NE T
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Average for eight days

¥ind Condition

Model Pattern

- Velocity : 5m/s
Direction: SW,NE
! Period : 8days
Amount of River | Annual mean
s Flow
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Conditions
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! L L
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L L . )

L
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e
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(Inflow Load:Present Rate of Diatoms : 0.2)
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0. 000
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DAY = 83 HO(R =0

¥ind Condition

Model Pattern
Velocity : 5m/s =
Direction: SW,NE
Period : 8days
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Flow
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Conditions

Summer
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W/
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OQutput Time Average for eight days S
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COMPONEN T (1)
JATERG

Topics: R S
o Calculation Results of Runoff Load flowing into Patos Lake
o Preparation of Water Quality Management Plan




Generation Load %
per Unit Production L Number of Generation Load § Number of
(N.P.S) Pollution g per Unit Pollution  f§
Sources (N.P.S) i | Production (P.S) Sources (P.S) &
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Fig. 2.1-1 Definition of Load
(Generation Load, Effluent Load and Runoff Load)
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Runoff Load Inflow Mechanism to Patos Lake
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THE STUDY ON THE ENVIRONMENTAL MANAGEMENT
OF THE HYDROGRAPHIC BASIN OF PATOS AND MIRIM LAKES
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Runoff Load from
the Sub-basins
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Basic Po ‘:..C]

- TOPICS -~ - POLICIES ©

Promotion of existing plan
—1 focusing on point source load
measures

* Reduction of fecal pollution

* Promotion ol domestic wastew ater
treatment measures

* Promotion of indusinal wastewater
ncasures “

i+ Promotion of mdustnal load
reduction measurcs

* Promotion of mcaswes m the

) : — | prionty arcas

Understanding the conditions of L e —

. . . !
[ * Reduction of organic pollution l

* Prevention of eutrophication

nesticidle nollintinn

measures

* Reinforcement of monitoring of
industrial nollution snnrees

- Reduction of agnicultural load
* Reduction of urban load

Further improvement of treatment
— standards and measures to stimulate
the natural punfication process

09 @0 Q@6

Bosicyvievepoint onwarer graline memagzenent
= Farther rediction of 1301 mmtrogen aned
phosphonis
Flhimnmation of freshys aner red tide ond
swater -bloom

© Phoedation of seater polluhion mechanism of

Patos | ake and daardad rmderstandig of

pollinaon sources

Improsement of natiral puntication process
through conseryation and restoration of wetlands

I stabbshoient of mionsiorig <usten, 8- Descrbed in subsequent chapters
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<MEASURES >

Measures on
generation sources

[Measures on

inflowing rivers

Measures on the lake

Flow improvement

Wetland conservation

Domestic effluent
Measures on Eoint
: Industrial effluent
Measures on
_nonpoint sources_ Urban areas
River bank protection Farmland
Reservoir protection Forests
Lake shore protection
Removal of bottom
sediments




Table 5-2 Comparative Evaluation among Load Reduction Measures

Object Method Load Reduction Rate (%) Evaluation Items Comprehensive
(wastewater) BOD TN TP TSS Load Cost Quickness Local Technical Impact Evaluation
reduction | effective in effect suitability ease on
effect ness Environment
Domestic w.w. Oxidation ditch+wetland 90 90 80 90 [¢) @) O O O O O
Stabilization pond 90 90 O (@) O O (@) O ©
Activation sludge method 90 90 ®) A O O O O O
Combined type private 65 65 A | O O n O A
sewerage system
Industrial w.w. Wastewater treatment O A O O O O O
Plant
Adequate treatment of O A O O O O O
Sludge
Cleaner production O O O n O O O
Urban w.w. Retardation pond 10-90 | 10-90 | 10-90 [ 50-90 O @) O O O O O
Artificial wet pond 20-80 | 0-40 { 0-80 | 50-90 [@) @) O O O O O
Improvement of 20-28 3.6 1.7 25-40 O O A O O O O
solid waste collection rate
Agricultural w.w. | Reduced Tillage system 55 45 75 O O O O O O O
(Field) Diversion System 10 30 35 O A A O O O O
Terrace System 20 70 85 O A A A @) O O
Tilter Strip 70 70 65 O O O O O O O
Fertilization control 15 35 - O O O O O O O
Riparian buffer strip 4.0 28.5 61 (@) O O O O @) O
(Width:4.1m)
Riparian buffer strip 227 242 | 746 (@) O @) O O O O
(Width:9.2m)
Agricultural w.w. | Controlled Drainage 45 47 25 O O O O O (@) O
(Paddy)
Note:©:Excellent,O:Fair,A:Good, B :Poor, U:Unknown, Source:

Load reduction rate was quated from the {ollowing materials

1) IDI-Japan(1993) : Technical guidelines for the treatment of urban wastewater and sewage in developing countries

2) EPA(19992) : Guideline specifying management measures for source of nonpoint pollution in coastal waters
3) North Carolina State University(1997) : Selecied agricultural besi management practive to control nitrogen in Nuese river basin




RIPARIAN MANAGEMENT
SYSTEM (RiMS)

Model of a Riparian Management System

A four—year old multi-species buffer strip.

Results
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Table 5.3-4

Scope of k. asures to Reduce TP Inflow Lo\.. by 20%

Target Method Scope
Point Domestic e Sewerage treatment Establishment of sewer systems
source wastewater covering the whole urban area
(target population: 620,000)
In addition to existing wastewater
treatment plants, establishment of
wet ponds for N and P removal
Establishment of sewerage treatment
plants in § cities, including Pelotas.
Implementation of leachate
countermeasures at waste disposal
: sites (2 sites)
Industrial o Construction of wastewater Reinforcement of monitoring for the
wastewater treatment plants factories located in the Mar de
e Regulations on factory wastewater Dentro district
o Reinforcement of monitoring
Nonpoint | Urban area Establishment of retardation ponds Implementation of countermeasures
source to 50% of the urban land area
-
Paddy/pasture | ¢ Dissemination of appropriate water Implementation of countermeasures
' management techniques to 50% of the paddy/pasture land
e Establishment/dissemination of area
riparian buffer strip e Model area (AUD area)
Pasture Establishment/dissemination of riparian | ® Implementation of countermeasures
buffer strip to 50% of the pasture land area
———
Upland crop | Dissemination of tillage system Implementation ¢of countermeasures
/pasture to 50% of the upland crop/pasture
land area
Model area for soil conservation
measures (Sutil, Duro, Cangucu
areas)
Note: It is assumed that no countermeasures will be applied to forests, wetlands,

seashore/bare land and water areas.




COMPONENT(2): SEWAGE TREATMENT PLAN

Basic Policy
(1) Service Population

e The domestic wastewater from the 5 municipalities will

be fully (100%) treated by 2010

(2) Sewage Collection Method “and Sewage

Targeted for Treatment
e Separate type sewerage system

e Domestic wastewater (night soil + wastewater).

(Rainwater and industrial wastewater are not collected).
(3) Treatment Method
o Oxidation ditch + wetland treatment method
(4) Number and Scale of Treatment Plants
e Distributed treatment

e Units and scale of the oxidation ditch

5—13
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THE STUDY ON THE ENVIRONMENTAL MANAGEMENT
OF THE HYDROGRAPHIC BASIN OF PATOS AND MIRIM LAKES
IN THE FEDERATIVE REPUBLIC OF BRAZIL

Fig. 6-1

Treatment System by
JAPAN INTERNATIONAL COOPERATION AGENCY Combination of Oxidation
KOKUSAI KOGYO CO., LTD. / PACIFIC CONSULTANTS INTERNATIONAL Ditch and Wetland

Schematic View of a Sewage
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Sewage Facilities] prepared and printed by JAPAN Sewage Association 1n 1994.

THE STUDY ON THE ENVIRONMENTAL MANAGEMENT Fig. 6-2

OF THE HYDROGRAPHIC BASIN OF PATOS AND MIRIM LAKES
IN THE FEDERATIVE REPUBLIC OF BRAZIL '

Schematic Structural View

of an Oxidation Ditch

JAPAN INTERNATIONAL COOPERATION AGENCY
KOKUSAI KOGYO CO., LTD./ PACIFIC CONSULTANTS INTERNATIONAL
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COMPONENT(3) : SOLID WASTE MANAGEMENT
PLAN

~Basic Policy

(1) Development of a Sanitary Landfill Site
(2) Reduction of Disposal Amount

e Recycling and composting of organic waste.
(3) Management of Medical Waste

(4) Improvement of the Collection System

(5) Beneficiaries’ Share in the Operation and

Maintenance Cost

(6) Resident Participation Management

(6
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THE STUDY ON THE ENVIRONMENTAL MANAGEMENT Fig. 7-3
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THESTUDY ON THE ENVIRONMENTAL MANAGEMENT
OF THE HYDROGRAPHIC BASIN OF PATOS AND MIRIM LAKES
IN THE FEDERATIVE REPUBLIC OF BRAZIL

Fig. 7-1

JAPAN INTERNATIONAL COOPERATION AGENCY
KOKUSAI KOGYO CO., LTD./ PACIFIC CONSULTANTS IN FERNATIONAL

General View of
a Solid Waste
Sanitary Landfill
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THE STUDY ON THE ENVIRONMENTAL MANAGEMENT Fig. 7-2
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IN THE FEDERATIVE REPUBLIC OF BRAZIL
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Mitigation Measures for the
Rio Grande Disposal Site
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terras cultivaveis ap
S80 as areas planas

terras aptas para agricultura que exigem trabalho de conservagao;
s&o os terrenos pouco inclinados

terras cultivavéis com grande exigéncias de conservagao,
sédo terrenos inclinados

terras muito inclinadas cultivades apenas ocasionalmente, exigindo
grande trabalho de conservagao; sdo as encostas ingremes

terras cultivavéis apenas em casos especiais e com culturas parmanentes,
as quais, uma ves estabelecidas, exigem pouco trabalho de conservagao,

| como é o caso dos reflorestamento ou pastagens
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_ Mapa de Perigo Proposto para Erosdo de Solos -y

! !

Area de Alto Risco
Area de Medio Risco
Area de Baixo Risco

Area de Sem Risco

Source: JICA Study Team

THE STUDY ON THE ENVIRONMENTAL MANAGEMENT
OF THE HYDROGRAPHIC BASIN OF PATOS AND MIRIM LAKES

Fig. 6.2-1

IN THE FEDERATIVE REPUBLIC OF BRAZIL

JAPAN INTERNATIONAL COOPERATION AGENCY
KOKUSAI KOGYO CO., LTD. / PACIFIC CONSULTANTS INTERNATIONAL

Hazardous Map
for Soll Erosion
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Preparation for Terracing (at BR-290)
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Insuficlencla Funclonal das
Organizacoes Governamentais
(Comite de Gerenciamento de Bacias)
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(Capitulo 11)
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tem 3:32“; | uﬁm’o (Sé'f,f,‘,’,) 2002 | 2003 | 2004 2005 2006 | 2007 | 2008
' (us$_ | | |
| | =" Estudode Viabildade
e | 0000 | asna | o ||
plartio | 20000na | 758ha | 1.500|
;a:ta;;gt; r;:‘ara 20,000ha "‘40$Ihé gk 800
gf:;‘:;ﬁ: 1,200km | 4,000skm | 4800| |
r:::::r:icos 40,000ha | “°95t'ma§a° G
Total .

| ltem ito

Terra cultivavel com terrago (ha) 43363 3,363| 40,000 | 1) 8ustentaqéo de
T tagem com terrago (ha) 20000, 0| 20,000, produtividade |
“Total de solo perdido(ano) 7.7X10¢|14X10%| 6.3Xx10¢| agricola ol
Erosdo na terra cultivavel (ano) 17| 1224 114.7 | 2) Melhoramento da 2
Erosdo na pastagem(tiano) 399 876 g3.7| qualidade de dgua b
Perda de nutriente de TN (kg/hdlano) _ 0] 200 20.0 | 3) Redugdodocusto |
Perda de nutriente de K(kglhélano) 0 23] 23] d P"?d"95° |

Fonte
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OHP14
Projeto de Prevengdo da Eroséo e Escoamento do Solo

das Bacias do Rios Sutil e Duro

ect Area
Project

\ é\(’ ';“‘3")~"> ‘-3\.1."'"

{1k
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Projeto de Prevencéo da Eroséo e Escoamento de Solo da
Bacias do Rios Sutil e Duro

. ContramedndaseCustos STt
item Quant:- Custo | Custo i
dades | unitirio | (US$mil) 2004 2005 2004 | 2005 | 2006 | 2007 | 2008
(US$) e
R | Estudo|de Viabilidade
| Terrago 10,000ha| 408ha | 400
| Plantio | 1 '
| direto 4,000ha| 75¢/ha | 300
itradas e ’ " ann
| drenagem 200km 4,0008ha | 800
Reflorestamento | 2,000ha| 300$/ha 600
| Metodos | L
| agronémicos 4,000ha no estimagio
Total , 2,100

itens 1 EfeltoIBeneﬁcio
el | projeto | projeto |
Terra cultivavel com terraco (ha) 8,713 713|  8,000/1) Sustentagéo de L
-tagemcomterragoha) 2,000 0 2,000 produtividade
Total de solo perdido(t/ano) 27X108| 4X10%| 1.3x108| agricola SR
Erosdo na terra cultivavel (tano) » 91| 1440 1154 2) Melhoramentoda
Erosdo na pastagem(tiano) 54| 1208 1154| <qualidade de 4gua
Perda de nutriente de TN (kg/h/ano) 0]  200]  20.0|3) Redugdo docusto
Perda de nutriente de K(kg!hélano) 0 2.3 23| deprodugio
Area de reﬂorestamento (ha) 8820 6,820 2,000

Rura depa““‘né (SEAB, 1980)
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Planejamento Participativo e Plano Integrado de Gerenciamento da Tarra

FEDERAL/MAR DE DENTRO/SCP
1. Estabelecimento de Responsabilidades Comite Federal
2. Plano Diretor e Estudo de Viabilidade

3. Selecao das Areas Prioritarias

REGIONAL/COMITE REGIAO HIDROGRAFICA
4. Estabelemento de Comite de Coordenacao e
Disseminacao de Concepcoes Novas
5. Diagnostico Regional e Suporte Tecnico
6. Objetivos e Estruturacao do Programa
(+Financiamento)
7. Selecao da Area Alvo

BRI RN

MICRO-BACIAS/AGRIC. INDIVIDUAL (MUNICIPIO) |
8. Formacao do Comite Municipal
9. Selecao das Micro-Bacias
10. Planejamento Participativo para Micro-Bacias
11. Planejamento Propriedades Agricolas Indiviuais
12. Execucao das Atividades
- Micro-Bacias (atividades comunitarias)
- Propriedade Agricola (atividades individuais)
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Itens Principais do Estudo de Viabilidade

1. Preparagéo do Mapa Computadorizado
(1:50.000) para Anélise Mais Detalhada

2. Implementagao de Analise Mais Detalhada de
Uso do Solo por Imagem LANDSAT

3. Workshops com Agricultores sobre Método
Participativo na Selegdo da Area do Projeto

4. Implementagao de Estudo Econémico-Social
Mais Detalhado




Plano de Conservacgéo de
Areas Umidas



after “Wetlands of South America”™ (1998) by Wetlands International

. Lakes and Wetlands

Ramsar sites:

1. Reentrancias Maranhenses
2. Mamirau

3. ltha do Banenal

4. Pantanal Matogrossense
5. L.agoa do Peixe

THE STUDY ON THE ENVIRONMENTAL MANAGEMENT Fig. 5.1-2
OF THE HYDROGRAPHIC BASIN OF PATOS AND MIRIM LAKES
IN THE FEDERATIVE REPUBLIC OF BRAZIL

Wetlands and Ramsar
Sites in Brazil

JAPAN INTERNATIONAL COOPERATION AGENCY
KOKUSAI KOGYO CO., LTD./ PACIFIC CONSULTANTS INTERNATIONAL
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after “Wetlands of South Ainerica” (1998) by Wetlands International

m : Lakes and Wetlands

Ramsar sites:

1. Reentrancias Maranhenses
2. Mamirau

3. llha do Banenal

4. Pantanal Matogrossense
5. Lagoa do Peixe

THE STUDY ON THE ENVIRONMENTAL MANAGEMENT Fig_ 51-2
OF THE HYDROGRAPHIC BASIN OF PATOS AND MIRIM LAKES
IN THE FEDERATIVE REPUBLIC OF BRAZIL

Wetlands and Ramsar
Sites in Brazil

JAPAN INTERNATIONAL COOPERATION AGENCY
KOKUSAI KOGYO CO,, LTD./ PACIFIC CONSULTANTS INTERNATIONAL
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(after “Conheca o Pantanal” by Nicia Wendel de Magalhaws. Sao Paulo, Terragraph. 1992))

1. Amazonian forest
2. Savannah
3. Pantanal

4. Scrub savannah

5. Atlantic forest

6. Pine (Araucaria angustifolia) wood
7. Treeless savannah

8. Wet meadow

THE STUDY ON THE ENVIRONMENTAL MANAGEMENT F|g_ 5.1-1

OF THE HYDROGRAPHIC BASIN OF PATOS AND MIRIM LAKES

IN THE FEDERATIVE REPUBLIC OF BRAZIL
Natural Vegetation

JAPAN INTERMATIONAL COOPERATION AGENCY Type of Brazil
KL OKUSAI KOGYO CO., LTD./ PACIFIC CONSULTANTS INTERNATIONAL
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Cattleya

Aechmea

Biodiversidade em banhados

Macrofitas
emergentes
(Scirpus etc.)

Macrofitas
flutuantes
(Salvinia etc.)



(

Priority areas for conservation projects

Current status Current status
p : P
Sub- , 5 8 g kS -—S Qé &5)* Sub- S g S ke ‘5 2 g
No. j Wetland Areas “Sh 8§ » s 8196 & No. . Wetland Areas = 8§15 w 5 = 8 4]
basin SE| O Zl T2 0 basin oL 0 FleT| 9w
sS85 2I55 &E calf”|ERI&E
oy El35 08 o 5 @0 E|l35 A Ylg g
3 5= 3 g 2
Z. Z
1 | L30-3 {Rio Camaqua riverside O @) 29 1 L40-1 |Dcl Rei wetland system (&) () ) )
2 { L30-4 {Parque Estadual do Camaqud 0 9] @ (@] 30 | L40-1 {Banhado dos Afogados ) )
3 | L30-5 | Agricultural reservoirs ncar Arambaré O 31 | L40-1 [Rice paddy 1 near BR-471 Q - O ()
4 | L30-5 {Wetland system near Lagoa do Cerro 32 | L40-1 |Banahdo de Sio Miguel O
5 | L30-5 {Lagoa Formosa (ncar Tapes) 33 | L40-1.2{Barra Falsa welland system @) ()
6 | L30-3 |Arroio Velhaco ) 34 | L40-3 |Lagoa Mangucira . O )
7 | L30-6 {Banhado do Caipira O 35 {L40-2,3|Banhados between Taim and Quinta O
= | 8 | L30-6 jArroio Grandc in L30-6 O £ .36 | L40-3 |Estagio Ecoldgica do Taim © O ®
g 9 | L40-8 {Lagos Pequena S 9 © © é‘) 37 | L40-3 |Arroio Pastoreio O
2 1 10| L20 {Parque Estadual de Itapui © 0 e % 38 | L40-3 |Coast between Rio Grande and Chui O
§ 11| L20 }Lagoa dos Barros ”é 39 | L40-3 | Arroio Juncal ) .
§ 12 { L20 |Lagoa Capivary O £ {40 | £40-4 |Rio Jaguarao Q
& 31 L20 |Lagoa dos Gateados O <1 41 | L40-5 {Banhado Mundo Novo O O
14 { L20 |Banhado Grandc in L20 - - - - 42 | L40-5 |Banhado Mato Grande @) Q
151 L20 |Banhado das Casimbas - - - - 43 [ra0-1.5.6,4Canal de Sdo Gongalo and Lagoa Formosa (8] (077 ) i)
16 L20 jLagoa da Reserva ] 44 { L40-6 |Rio Piratim © O ) ()
{1 17| L20 {Lagoado Rinciio 9] 45 | L40-7 |Arroio Pelotas O (] )
18 | L20 [Lagoa do Sumidouro O 46 | L40-5 |Lagoa Mirim western (L40-3) side ]
19| L20 {Banhado Claudinho O 37 | L40-1 {Lagoa Mirim north-eastern (L40-1) side )
20 | L20 jCoaslal lakes north of Peixe National Park 48 | L40-1 |Lagoa Mirim south-castern (L40-1) side .
21| L20 {Lagoa do Peixc National Park )] ) S o
22 | L20 |Coast between Peixe N.P. and Rio Grande O
23 | L40-2 |Lagoa da Turncra
24| L20 |Lagoa dos Patos castern (1.20) side O
25 [L30-5.6}Lagoa dos Patos western (L30-3.L30-6) side O
26 | L40-2 {Lagoa dos Patos estuarine (L40-2) pant D 9 & o
27 | L40-2 {liha da Torotama O O
28 | L40-2 |Saco do Mangueira ] &

Notes: ©. High

. O, applicable: @. Conscrvation plan alrcady cxists: -, No information.
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LEGENDA

7ONA NUCLEO - Unidades de Conservagdo e Areas de Pre
ZONA DE AMORTECIMENTO

ZONA DE TRANSICAO '

RESERVAS INDIGENAS

AREA TOMBADA: Zona Nucleo e Zona de Amortecimento
— LIMITE DA AREA DE MATA ATLANTICA IMUNE AO CORTE
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Area toda

Trabalhos Necessarios e Guia de Conservacio

3 K Lt

08
i

No net loss

Maintain ecologically sound levels at

Espécies outros

Areas i : , -
Umidas Nivel de adqua important wetlands
Qualidade aquatica Prevent inflow of harmful substances. -
Mata Riparia Maintain present areas and biodiversity Increase the area
Restinga Research on the past status Restore disappeared vegetation
Plantas : : : :
Espécies em perigo Status survey Take specific protection measures
¢ . Prohibit cutting trees older than 200 years
Arvores antigo s : -
regardless of their location
- . R '
Espécies em perigo Status survey estore already QIsappeared
population
Mamiferos|  Espécies outros Status survey -
: ; Protection through ren
Espécies marinho Status survey otection through awareness and
water quality improvement
Aves aquatica Register Del Rei wetland as Ramsar site. -
Aves

Status survey

Protection by habitat conservation |

Peixes

Status survey

Secure nursery and spawning




' .S o
59 &g &g  Custos Custos de
. .t - 5 E ;-g g . . . ~
Projeto ‘é ‘é’ 50 5 5 S Iniciais Operagdo e
o = o 5k
S e, = g (R$) Manutengao

1 Projeto de Capacitacio para ,
" Consmentlzac;ao sobre Areas ) 12.362.000 575.000

> ~ Umidas
= 2. Projeto Conservagdo da Mata
~ Riparia do Camaqua
3. Projeto de Conservagio do
~ Banhado Del Rei
4. Projeto de Rehabilitagdo da
~ Restinga
5 Projeto de Uso Inteligente/
Racional de Areas Umldas
* *. Média anual entre 2001 € 2020

® 11.926.000 266.000
® 4.863.000 238.000
2.597.000 229.000

1.456.000 107.000



SEMA

Organizacdo Implemento

Organizacdo Colaborativo

Projetos

...................................... . Organizacﬁo Coordenado

- Faunal restoration

DIVISAO ; (Pro. 1) Capacitacio e <+—SE
PEQUENO PARA ,__> Consgientizgcﬁo sobre . Escolas
CONSCIENTIZAC Areas Umidas <4 ONGs
AQ AMBIENTAL
(NOVO)
- Coordinator (Pro. 2) Conservacio
- SCP Camaqua
- SEM'A' .
. gz:ﬁ:ﬁildade - Parque Estadual <4— FUNAI
- FUNAI
CAPA e RPBN <— ONGs
DRNR
(Pro. 3) Conservacio <+ IBAMA
Del Rei t: Municipalidade
/ - APAeRPPN B ONGs
FEPAM (Pro. 5) Uso Inteligente 4 Indistria
> de Areas Umidas “4— ONGs
- Wetland monitoring < EMBRAPA
- Lowland agriculture <— Univ.
- Artificial wetlands <4 IBAMA
- Agquatic functions
IFZB (Pro. 4) Rehabilitacao < EMBRAPA
> da Restinga <—— Univ.
....... < ONGs
- Floral restoration . IBAMA

<4 Zooldgico

Secretaria Mar-de-Dentro

Comité das Areas Umidas do RS (Novo)

7—11
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A )

Comité das Areas Umidas

Assuntos a decidir:
® Scrve as Steering Committee of respective projects
® Give technical advice to wetland-related policies of RS State
® Monitor wetland status

® Make coordination with national level wetland policies

Membros (Regular e Ad hoc):
® SCP, SEMA, IBAMA, Water Resources, Agriculture, Fishery
® Universities, NGOs Industrial associations,

® Municipalities



ET—-12

Projeto de Capacitacao para Conscientizagao sobre
Areas Umidas e Ecossystema

1. Viagem de Campo
Atingir a situacdo em que pelo menos uma(01) pessoa da tamilia da area
considerada para o estudo tenha visitado a area imida (Atingimento em 2020)

2. Treinamentos / Cursos / Seminarios
Capacitate government officers to a level that they can give one-day lecture
on sustainable resource use
® ‘[raining for Administration Tools for Wise Use of Wetlands
® Training for Wetland Ecosystems and their Biological Diversity
® Training for Environmental leadership
Material
® Wise Use Tool Kits (by the Ramsar Bureau)

3. Troca Internacional
Convene two international conferences on lakes and wetlands
® (Conference on MAR-DE-DENTROs of the World
® World Lake Conference




P1-1L4

1. Viagem de campo

Conceitos
® Oportunidade igual para toda
® Qualidade (nos guias de visita de campo)
® Eficiéncea (programacio anual)
® N3io-passivo

Alvo (em 10 anos)
® Estudentes 150.000
® Grupos nucleal 10.000
(Governo, Professores, ONGs)

Componentes major
® Onibus
® Acomodacgcdo em Camaqui e Taim
® Secretaria
® Grupos colabiracdo (ONGs)

“Programa de Escola Flutante” em Shiga Prefeitura (populagfo 1.2 mithio) Japdo .......... 12.000 estudentes /ano
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Itapua State Park
Lami Biological Reserve

State Zoo

FURG Eco-Museum

UFPEL Natural History Museum
UFPEL Permanent Preservation
Forest

Barra de Rio Grande

Lagoa do Peixe National Park
Taim Ecological Station

N &

B

&
v

h

LR & H

THE STUDY ON THE ENVIRONMENTAL MANAGEMENT Fig 7.2-1
OF THE HYDROGRAPHIC BASIN OF PATOS AND MIRIM LAKES

IN THE FEDERATIVE REPUBLIC OF BRAZIL Facilities and areas

' relevant to wetland
JAPAN INTERNATIONAL COOPERATION AGENCY awarcness and capacity

KOKUSAI KOGYO CO., LTD. / PACIFIC CONSULTANTS INTERNATIONAL building
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{/ __ Universidades, ONGs nicleal
/ e \
v v

Professores ONGs povo Governo
Ensino Médio comum __ (Tomadores de Decisao,

91-12

Estudantes Comunitdade Local | | Setores de Negocios

Cooperagdo das ONGs

Fundo de Conservagdo das
areas imidas
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Zonamento Apropria
b i LA L L

PARNA (National Parks)

EE (Ecological Stations)

REBIO (Biological Reserves)

FLONA (National Forest)

APA (Areas for Environmental Protection)
ARIE (Areas of Relevant Ecological Interest)
RPPN (Private Reserves of Natural Patrimony)

RPPN Estadual (novo)

Sim

Nao

Niao

Sim

Sim

Sim




Projeto Conservacdo da Mata Riparia
do Camaqué

1. Protecer a area por meis de uma
unidade conservac¢do como Pargue
Estadual, APA ou RPPN. (FUNAI)

2. Aquisi¢do de Terra p/o Parque
Estadual de Camaqua

3. “Centro Camaqud”
® /. comodagdo para visitantes em
grupo

® Centro por nibus

4. Facilidades em campo
® Facilidades de balsa
® Barcos para observacao
ecossystema do Rio Camaqua
® Trilhas para observagio

5. Pesquisa
® Reabilitacao elas florestas
® Influencia de inundagdo

7—19
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e

1

1. Camaqua Field Learning Base
2. Nature trail (8 places)

3. Boat mooring/landing place (8)  Maria” SANTO £

4. Ferry boat facility (2) £, Pedra 56

5. Camping site (2) “
ARAGA >
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THE STUDY ON THE ENVIRONMENTAL MANAGEMENT
OF THE HYDROGRAPHIC BASIN OF PATOS AND MIRIM LAKES
IN THE FEDERATIVE REPUBLIC OF BRAZIL

Fig. 7.4-1

JAPAN INTERNATIONAL COOPERATION AGENCY

KOKUSAI KOGYO CQ,, LTD. / PACIFIC CONSULTANTS INTERNATIONAL

Proposed area and
facilitics for Camaqué
Riparian Forest
Conscrvation
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Projeto de Conservagao do
Banhado Del Rei

1.Protecer areas imidas do Banhado Del
Rei por meio de RPPN

2.Designar o Banhado Del Rei como

sitio Ramsar
3.Uso de irrigacio sustentavel

4 .“Centro Ramsar em Taim / Del Ret”
® Acomodagdo para visitantes em
grupo
® Instalacdo para visita no Taim e
Banhato Del Rei
® Informacdo a respeito da
Convencdo de Ramsar

5.Facilidades em Banhado Del Re1

® Acesso por rodovia ou barco
® Instalacio para observagao




[:] Proposed conservation area

1. Del Rei / Taim Ramsar Center

2. Access road to Del Rei wetland
3. Boat mooring/landing place (2)

4. Observation tower (2)

5. Bird observation hide (5)

6. Camping site (1)

2

IN THE FEDERATIVE REPUBLIC OF BRAZIL

THE STUDY ON THE ENVIRONMENTAL MANAGEMENT .‘ig 7.4-2
OF THE HYDROGRAPHIC BASIN OF PATOS AND MIRIM LAKES

Proposed area and

facilities for Del Rei

JAPAN INTERNATIONAL COOPERATION AGENCY Wetland Conservation
KOKUSAI KOGYO CO., ETD./ PACIFIC CONSULTANTS INTERNATIONAL

7—-23




7T—24

Uso da agua do Banhado Del Rey para Irrigacao




Projeto de Rehabilitacdo da Restinga

1.Protecer areas imidas no entorno do
enal de §30 Goncalo por meio de
ADA e BDPPN

AL.LA‘LV

“Centro de Reabilitacdo da Res
para visitantes

(!Q

® Gardim Botanico da Restinga

® RPPN da EMBRAPA |

® Area Florestal de Preservacio
Permanente da UFPEL

3.Estudos na rezbilitacio da restinga

® Reabilitacdo da vegetacgdo litoral
® Re-introdugdo das espécies
animais ja desaperecidas




\‘ 4

Vila Central"

[ ] Proposed conservation area

1. Restinga Rehabilitation Center
2. Restinga botanical garden
3. Boat landing/mooring place

THE STUDY ON THE ENVIRONMENTAL MANAGEMENT Fig. 7.4-3
OF THE HYDROGRAPHIC BASIN OF PATOS AND MIRIM LAKES
IN THE FEDERATIVE REPUBLIC OF BRAZIL Pl'Op()SCd conscrvation
area and facilities at
JAPAN INTERNATIONAL COOPERATION AGENCY Canal de Sio Gongalo
KOKUSAL KOGYO CO., LTD./ PACIFIC CONSULTANTS INT ERNATIONAL
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Projeto de Uso Inteligente/Racional

de Areas Umidas

|

.Protecer areas imidas no entorno

da i.agoa Pequena pela eriagdo de
APA e RPPN

2.“Centro de Uso Inteligente das Areas

‘l

3. Estudos para uso inteligente

Umidas / Lagoa” em Z3

® Observacdo na Lagoa Pequena
via barco

@® Treinamento de pescadores

® Ensuno do uso sustentavel via
manajo de Pesca

® Pecuaria sustentabel nos areas
umidas

® Uso das areas umidas no
tratamentos de esgoto

® Funcdo das areas umidas em
relacdo a pesca
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THE STUDY ON THE ENVIRONMENTAL MANAGEMENT
OF THE HYDROGRAPIIIC BASIN OF PATOS AND MIRIM LAKES
IN THE FEDERATIVE REPUBLIC OF BRAZIL

Proposcd conscervation
arca and facilitics at

JAPAN INTERNATIONAL COOPERATION AGENCY
KOKUSAI KOGYO CO., LTD./ PACIFIC CONSULTANTS INTERNATIONAL

Lagoa Pequena
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WATER QUALITY AND HYDROLOGICAL MONITORING PLAN

PLANO DE MONITORAMENTO
DA QUALIDADE DE AGUA E HIDROLOGICO



Beneficial Uses

Classification of Patos Lake

Waste Dilution OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
Navigation O O O O O O O O O O O
Industrial Supply [O|O O < < 44 <
8 | Animal q
“.m Breeding
£ | migaionof | glo 000 O 44 44 i 44 4 4d q
m Other Crops .
Irrigation of
g | imiga < d<dd <
o Species for
& g| Human O O 00 00O 000 00 O 000 0000
2 w Consumption \
m.m Natural :
< ™ Aquatic A_A_OOOOA_OOOOOOOOOOOOOOOOOOOOOOOOOOOO
Life
Aesthetic OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
g Secondary O O O O O O
‘2 | Contact
w Primary
% | Contact < O O <

Table 4.5-1

Public Water Supply

1234567890123456789012345678901234
o 1111111111222222222233333
o e~ o
N a
acmL g . .
] ol © =] o
[ V]
2 e Z\|Z Z 4
o | (] [+
|5 2 g

S
N

A - used depending on the water quality

O :inuse

(Note)
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THE STUDY ON THE ENVIRONMENTAL MANAGEMENT Fig. 4.5-1

OF THE HYDROGRAPHIC BASIN OF PATOS AND MIRIM LAKES

IN THE FEDERATIVE REPUBLIC OF BRAZIL
Division of the Patos Lake

JAPAN INTERNATIONAL COOPERATION AGENCY Water Area

KOKUSAI KOGYO CO., LTD. / PACIFIC CONSULTANTS INTERNATIONAL

8—3



Table 4.5-2

Resources in Patos Lake

Proposed Classifications and Beneficial Uses of Water

Class

Water Area Utilization

Remarks

1) Recreation (Primary contact)

2) Fishery (Natural and/or intensive breeding
of species for human consumption)
3) Irrigation (Crops)

4) Aquatic Life Protection (Natural Aquatic Life) -

5) Use listed in Class C

Brackish
water

1) Recreation (Secondary contact)

2) Fishery (Natural breeding of species for human
consumption)

3) Irrigation (Green vegetables)

4) Aquatic Life Protection (Natural Aquatic Life)

5) Use listed in Class D

Freshwater

1) Recreation (Secondary contact)

2) Fishery (Natural breeding of species for human
consumption)

3) Aquatic Life Protection

(Environmental conservation)

4) Navigation ’

5) Aesthetic

6) Industrial Water

7) Waste Dilution and Circulation

Brackish
water

1) Aquatic Life Protection
(Environmental conservation)

2) Navigation
3) Aesthetic
4) Waste Dilution and Circulation

Freshwater
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Classification in Patos Lake
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Table 4.5-3 Proposed Monitoring Indices for Water Quality
(related to the Living Environment)

Item | Monitoring Indices

Water Quality Parameter pH, BOD, COD(Cr), DO,
(Principal Index) T-N, T-P,

No. of Coliform Groups (fecal) .
Environmental Management Index Transparency, Turbidity
(Supplementary Index) Oil film, Floatage

Color, Odor

Biotic community




Table 4.5-4 ( Targets for Patos Lake waf . Quality
(related to the Living Environment)

Principal Index

Biochemical Chemical No. of

Oxygen Oxygen Dissolved Total Total Coliform

Class pH Nitrogen Phosphorus

Demand Demand Oxygen (DO) (T-N) (T-P) Groups
(BOD) (COD(Cr)) (Fecal)

6.5 3 mg/l 10 mg/l 6.0 mg/l 0.2 mg/l 0.02mg/1 250 MPN
Special | or less or less or more or less or less /100ml
8.5 or less

6.5 5 mg/l 20 mg/l - 5.0 mg/l 0.3 mg/l 0.03mg/1 1000 MPN
A | or less or less or more or less or less /100ml
8.5 or less

6.0 10 mg/1 30 mg/l 4.0 mg/l 0.6 mg/l 0.05mg/1 1000 MPN
B | or less or less or more or less or less /100ml
9.0 or less

50 10 mg/1 30 mg/l 3.0 mg/l 0.6 mg/l 0.05mg/1 1000 MPN
C | or less or less or more or less or less /100ml
9.0 or less

6.0 2.0 mg/l 1.0 mg/l 0.09mg/1 4000 MPN
‘D I — — or more or less or less /100ml
9.0 or less

[Note] 1. Values givenin DO are target values in bottom layers.

With regard to the Number of Coliform Groups for Recreation (primary contact),Fecal

Coliforms shall be less than 250 MPN/100ml.

With regard to the Number of Coliform Groups for Recreation (secondary contact),Fecal

Coliforms shall be less than 500 MPN/100ml.




( (
Supplementary Index
Class Trans- Turbidity Oil Film Floatage Color Odor Biotic )
parency Community
Special 4m 10 NTU Not Not “ Greenish Not Diverse
or more observed | observed (not Brownish) smelt species
A 3m 25 NTU Not Not Greenish Not Diverse
or more observed | observed (not Brownish) smelt species
2m 50 NTU Not Not — Not Existence of
B or more observed | observed smelt benthonic
organisms
2m 50 NTU Not Not — Not Existence of
C or more commonly | commonly smelt benthonic
observed | observed organisms
D 1m 100 NTU — — — — —
or more




Table 10.2-1  Prioritization of Monitoring Parameters
Priority Monitoring Items Parameters
Water Quality Transparency, Color,
Temperature, Salinity, pH,
A BOD, COD, DO, T-N, NH,-N, NO>-N,
(High Priority) NO;-N, T-P, PO,-P, Chl-a, Coliform
Meteorological and Temperature, Precipitation,
Hydrological Conditions Wind (velocity & direction),
Water level
Water Quality Odor, Oil Film, Floatage,
Conductivity, Turbidity,
B T-S, Cd, Pb, Cr®, Cu, Ni, Zn, Hg, As, CN
Bottom Materials Color, Odor, pH, ORP,
COD, T-S, T-N, T-P, Ig-loss
Aquatic Lives Biotic community, Phytoplanktons
Water Quality Agricultural chemicals
Bottom Materials Cd, Pb, Cr*®, Cu, Ni, Zn, Hg, As, CN,
Agricultural chemicals
C —
Aquatic Lives Benthos
Meteorological and Amount of insolation
Hydrological Conditions
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JAPAN INTERNATIONAL COOPERATION AGENCY
(Case 1)

KOKUSAI KOGYO CO., LTD./ PACIFIC CONSULTANTS INTERNATIONAL
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Table 10.2-2 Proposed Monitoring Stations in Patos Lake (Case 1)

Station Location Remarks
1 Guaiba Lake: Rio Guaiba Inflow quality
2 Northern Area:  Lagoa do Casmeto Irrigation
3 Central part (north)

4 Saco de Tapes Inner Bay

5 Central part (south)

6 Coastal part (east) Coastal area
7 Central Area: Offshore area of Arambare Coastal area
8 Central part (north) ,

9 Estuary of Rio Camaqua Coastal area
10 Central part (center)

11 Offshore area of S.Lourenco Recreation
12 Central part (south)

13 Southern Area: Lagoa do Pequena Fishery

14 Central part (north)

15 Central part (center)

16 Saco do Rincao Recreation
17 Offshore area of Laranjal Recreation
18 Estuarine part (north)

19 Saco do Arraial Aquatic life
20 South of Ilha dos Marinheiros Aquatic life
21 Saco da Mangueira Aquatic life

Canal de Rio Grande
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Table 10.2-3 Proposed Monitoring Stations in Patos Lake (Case 2)

Station Location Remarks
1 Guaiba Lake: Rio Guaiba Inflow quality
2 Northern Area:  Central part Representative station
3 Saco de Tapes Recreation
4 Central Area: Offshore area of Arambare Representative station
5 Offshore area of S.Lourenco Recreation
6 Central part (south) Representative station
7 Southern Area:  Offshore area of Laranjal Recreation
8 Estuarine part Representative station
9 Saco do Arraial Aquatic life
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JAPAN INTERNATIONAL COOPERATION AGENCY
KOKUSAI KOGYO CO., LTD./ PACIFIC CONSULTANTS INTERNATIONAL

Main Hydrological Monitoring
Points in the Coastal Area of
Patos Lake
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Monitoring Frequency

(1) Water Quality

4 times a year (once in every season):
Transparency, Color, Temperature, Salinity, pH, BOD,
COD, DO, T-N, NH,-N, NOx-N, NOs-N, T-P, PO,-P, Chl-a,
Coliform, Odor, Oil film, Floatage, Conductivity, Turbidity

once a year (summer): T-S, Cd, Pb, Cr+6, Cu, Ni, Zn,; Hg, As, CN
every 2 years: Agricultural chemicals

(2) Bottom Materials

once a year (summer): Color, Odor, pH, ORP, COD, T-S, T-N, T-P, Ig-loss, Cd,
Pb, Cr+6, Cu, Ni, Zn, Hg, As, CN

every 2 years: Agricultural chemicals
(3) Aquatic Lives

once a year (summer): Biotic community, Phytoplankton, Benthos

(4) Meteorological and Hydrological Conditions

every hour: Temperature, Precipitation, Wind (velocity & direction),
Amount of insolation, Water level
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SEMA |

[ FEPam | FURG. DMAE etc.

Technical Committee for Monitoring j<—————

Study and Creation of a Technical Manual Formulation of an Implementation plan

1. Manual for Monitoring and Sampling 1. Monitoring implementation plan

2.Personnel training plan

2.Manual for Analysis Work

3.Equipment and materials procurement plan

~ 4.Data management plan
Provision of Equipment Establishment of
< for Surveying and Facilities for Analysis >
Monitoring

Technical Training for Agencies

Transfer of Technology to Relevant
involved in Analysis

Agencies
(Municipalities, NGO etc.)
(Standardization * unification of surveying
and monitoring techniques)

(Standardization and unification of
techniques for analysis)

Regular Monitoring
1. Patos Lake
2. Inflow Rivers
3. Factories and Enterprises

Data Management

THE STUDY ON THE ENVIRONMENTAL MANAGEMENT Fig. 10.5-1

OF THE HYDROGRAPHIC BASIN OF PATOS AND MIRIM LAKES

IN THE FEDERATIVE REPUBLIC OF BRAZIL
Implementation System

for Monitoring Activities

JAPAN INTERNATIONAL COOPERATION AGENCY
KOKUSAI KOGYO CO., LTD. / PACIFIC CONSULTANTS INTERNATIONAL
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da Bacia Hidrografica das Lagoa dos Patos e Mirim "

PLANEJAMENTO DO PROJETO
&

" Estudo de Gerenciamento Ambiental J

apresentado por BOGO ABE
responsavel pelo Estudo da Socio-Economia / Avaliagéo de Projeto

R
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1. Procura por Novos Projetos

1997

I &
1998 2. Formulagao de Projetos

l &
2000 3. Estudo para um Plano Diretor

]
2001 ? 4. Estudo: Viabilidade
5. Preparacoes Financeiras

I &

2002 ? 6. Projeto Basico x Projeto Executivo
7. Processo Licitatorio

2003 ? 8. Execugiao do Projeto

I &

Il &

l &

Termos de Referéncia

Escopo dos Trabalhos

Relatodrio(s) Final(is)
dos Estudos de Viabilidade

Comprometimento Oficial

Documentos para Licitagio

Selegao da Construtora
Selegdo da Consultora

Conclusio do Projeto

Relatério Final do
Plano Diretor

Negociacoes para
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Situacao Presente do Meio Ambiente Aquatico na Area de Estudo

OH-3

PSSz |
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Principais Fatores

itens que causam Impactos Negativos

Residuos Soélidos Domésticos / Excrementos Humanos

Aglomeragdes

®

Esgoto Doméstico despejado no(s) Lago(s)

©

Residuos Sélidos Industriais

Esgoto Industrial despejado no(s) Lago(s)

Minerais despejados no(s) Lago(s)

Tz ) ——

Minerag3o

®

il

Solos Escavados despejados no(s) Lago(s)

X

@ Agricultura

Agro-téxicos despejados no(s) Lago(s)

i

Agro-téxicos despejados no(s) Lago(s)

Impactos Negativos para o
Meio Ambiente Aquatico

e

Poluigo das Aguas

Destruicio dos Recursos Marinhos

) Exaustio do Eco-Sistema

Prejuizos aos Recursos Turisticos ao redor
dos Lagos

" Erosdo do Solo

" Sedimentagio formada no(s) Lago(s)

JJ |
h—b

Bloqueio da Rota de

Navegacao
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Do Estudo do Plano Diretor até a Formulagao dos Pro;etos Prioritarios !

OH-4

Contetido do Estudo do
Plano Diretor

Critérios para os Projetos
Prioritarios
(Objetivos dos Projetos)

Projetos Prioritarios do
Plano Diretor

8.

9.

Condig8es Naturais

Condigdes Socio-Econdmicas
Manejo das Bacias

Fisiografia Oceanografica

Fontes Poluentes

Andlise da Qualidade das Aguas
Simulagio da Qualidade das Aguas

Condig¢des do Sistema de Tratamento de Esgdtos

Condigdes do Sistema de Manejo dos Residuos Sélidos

10. Ecosistema

11. Manejo dos Banhados

12. Educagdo Ambiental

o

Questdes Ambientais a Serem Resolvidas

1. Extingao dos Recursos Pesqueiros

1. Monitoramento da Qualidade das Aguas

2. Consjervaiséo‘da Bacia

2. Sedimentagio na Rota de Navegagio

3. Tratamento de Esgotos’

<

3. Poluigéo das Praias

4, Tratameniq dé Resl&uoé Soélidos

4, Degradacdo do Ecosistema

5. Educago Ambiental

8. Conservasao dos Banhados

5. Condigbes Sanitarias do Meio Ambiente

7. Informagbes sobre Manejo
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Custos Iniciais dos 7 Projetos Prioritarios

I

il

OH-5

Estudos e

Aquisicdo de

Projeto Prioritério Projetos Terra Obras Civis | Equipamentos | Custo Inicial
(US$ 000) (US$ 000) (US$ 000) (US$ 000) (US$ 000)

. | 1,339.59

1.59 : . . !
Monitoramento das Aguas 371.5 0.00 0.00 968.00 (2.03%)
_ 12,040.00

100.00 240.00 | 10,900. . ’
Conservasao da Bacia ' 00 800.00 (18.23%)
30,470.00

. .0 .00 6,240. . !
Tratamento de Esgé6tos 0.00 505.0 ,240.00 23,725.00 (46.14%)
Tratamento de Residuos Sélidos 208.87 25113 | 6,032.66 | 2,303.07 8,795.73
(13.32%)
13,262.00

.00 ,400.00 6,815. 217. ’
Conservasdo dos Banhados 830 2 00 3,217.00 (20.08%)
92.65

i 0.00 0.00 0. i

Educagdo Ambiental 00 92.65 (0.15%)
Informagao sobre Manejo 0.00 0.00 0.00 35.00 35.00
. (0.05%)
TOTAL 1,510.46 3,396.13 | 29,987.66 31,140.72 66,034.97
' (2.29%) (5.14%) (45.41%) (47.16%) (100%)
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Estimativa de Custos Anuais de Operagio e Manutengdo dos 7 Projetos Prioritarios ||

Projeto Prioritario

Custo Anual de
Operagédo e
Manutengao

(US$ 000)

Observagoes

1 Monitoramento das Aguas

2 Conservasao da Bacia

3 Tratamento de Esgdtos

4 Tratamento de Residuos Soélidos

5 Conservasio dos Banhados

6 Educagao Ambiental

7 Informagéo sobre Manejo

207.65
(3.14%)

496.00
(7.5%)

2,468.00

(37.28%)

2,200.00
(33.23%)

948.60
(14.33%)
150.00
(2.26%)
150.00
(2.26%)

Para 6 programas de monitoramento

Calculado como sendo 3% do Custo Inicial etc.

Para 5 Municipios

Para 5 Municipios

Para 6 programas de conservagéo

Para um pessoal composto por 4 pessoas

Para um pessoal composto por 4 pessoas

Custo Anual Total de Operagdo e Manutengao

6,620.25
(100%)
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Estimativa dos Beneficios Econémicos dos 7 Projetos Prioritarios i
Beneficio com| Beneficio com |Beneficlo com Beneficio com Beneficio com a| Beneficio com a| Beneficlo com a
Projeto Prioritario os Recursos | Nova Terra a Recreagio Eco-Turismo Reducao de Reducao de Reducio da | Remark/ Total
Pesqueiros (Fazenda) nas Praias RTTCEIN SN PIN Custo de Saude | Sedimentaglio
1 Monitoramento das Aguas Indlrecto Indirecto Indirecto Indlrecto Indirecto Indirecto Indirecto
2 Conservaséé da‘ Bacia DIRECTO | VIVDIRECTO 1 DIRECTO | DIRECTO Indlrect.ow | Ind]recto DIRECTO 5 DIRECTOS
3 Tratamento de Esgétos DIRECTO‘ . DIRECTb » DIRECTO DIRECTOV DIRiECTO Indlrecto 5 DIRECTOS
4 Tratamento de Residuos Sélidos DIRECTO A DIRE(;';'b ‘DIRECThO“ | Indlrecto DIRECTO lndlrecto 4 DIRECTOS
5 Manejo dos Banhados DIRECTO B | D|RECTO DIREC;O | bDIRECTO Indirecto rlndvrecto | 4 DIRECTOS
6 ;rogra;na de Educagéo Ambiental Indirecto | Indlir‘e::toﬁ lndlrecto | Indlrecto -V Indirecto lndlrecto In.dire_ct;" _ -
7‘ Sistema de Informagéo sobre Manejo Indirecto -lndlrec;;-‘ | Indlrec;c: . Indlreck:t: “ ‘ir;(*iiﬁre&ct‘o_ | Indlrecto Indirecto “
Beneficios Econdmicos de 30 Anos (i US$ '000) 348,750 209,250 186,000 93,000 46,500 55,800 ! 13,950 953,250
Percentagem ( % ) (36.58%) (21.95%)| (19.52%) (9.75%) (4.88%) (5.85%) (1.47%) (100%)
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AVALIAQAO DO PROJETO
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/JUSTIFICATIVAS DO PROJETO

e NECESSIDADES LOCAIS DE MANEJO AMBIENTAL

e MELHORIA DAS CONDIGOES SOCIO-ECONOMICAS LOCAIS

e RECUPERACAO DA QUALIDADE DAS AGUAS E DO MEIO AMBIENTE
>> Para Melhorar Recursos Marinhos + Eco-turism + Recreacoa Balnearia

~

OH-8

k >> Para Ofecerer um Bom Ambiente para o Desenvolvimeto Regional /
o A
(L AVALIACAO ECONOMICA
{ CASO BASICO} TIR: 13.10% { TIR : Taxa Interna de Retorno }
B/IC: 1.31 { B/C : Proporcao de Beneficios/Custos }
Taxa de Desconto : 10 % VPL: 31.74 mil. US$  { Valor Presente Liquido }
AVALIACAO ECONOMICA
{CASO COMRISCO } CASO 1(Custo10% ¥ ) CASO 2 (Benificio 10 %y ) CASO 3 (Custo 10 % ¥ + Benificio 10 %% )
TIR: 11.99 % TIR: 11.88 % TIR: 10.80 %
B/C: 1.19 B/C: 1.18 B/C: 1.07

-

VPL: 21.58 mil. US$ VPL: 18.41 mil. US$

VPL: 8.26 mil. US$

~

J
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Propostas de Fontes de Financiamento para a Implementacao de Projetos Prioritarios £
Estimativas de Propostas de Fontes de Financ.
Projetos Prioritarios
Custo Inicial (US$ 000) | Custo de O&M (US$ 000) Custo Inicial Custo de O&M
Uniao > RS Uniao > RS
. Monitoramento das Aguas 1,339.59 20765? | (FURG + Municipios) (FURG + Municipios)
. Conservasao da Bacna 12,040.00 496.00 RS + Propnetanos RS + Proprietarios
. Tratamento de Esgotos 30 470 00 2,468.00 Mumcnp + Umao Municipios
. Tratamento de Re3|duos Séhdos 8 792 73 2,200.00 Mun|c1p + Unlao Municipios
. Educaqéo Ambnental 92.65 150.00 FEPAM + Mumcup. FEPAM + Mumcnp
. Conservasao dos Banhados 13 262 00 948.60 SEMA SEMA
. Informacoes sobre Manejo 35 00 150.00 Mar de Dentro Mar de Dentro




e Envidar todos os esforgos para a recuperagao do Meio Ambiente Aquatico nas

Lagoas dos Patos e Mirim
R D

-M"{‘d e",‘ﬂ,
m b ‘x"v

e Intensificar os usos dessas areas aquaticas com objetivos econdmicos
(Atividades Pesqueiras, Aquicultura, Turismo, etc.)
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* Proceder aos Estudos de Viabilidade dos Projetos Prioritarios e as Preparagbes
Financeiras baseados na Delimitagéo dos Projetos a Niveis Federal e Local
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