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Appendix 1-1

ABC/DAOC-TI/ 1 JETEC-BRAS-JAPA

¢ Ministério das Relagdes Exteriores cumprimenta a

Embaixada do Japdo e, en aditamento 4 Nota Verbal ABC/DAOCC-
ii/os, ‘de 06 de*janeifo de 1994, tem a honra de encaminhar, en

" anexo, a seguinte proposta de Estudo para o Desenvolvinmento,

pafara'Proqrama¢5o de 1994:

ENERGIA
- Tftulo: Avaliagdo da Qualidade Ambiental nas Regides de
Influéncia dos Pdlos de Térmeletricidadé a Carvio Mineral

Executor: Ministério das Minas e Energia - MME.

2. OlﬁiniStério'das Relagdes Exteriores agradeceria &
meaifada do Japdo -verificar a ‘possibilidade de atender a
Soliéitaéio en aprego, no dmbito do Acordo Bisico de Cooperagdo
Técnica Brasil-Japdo.

f o :
® "

ot de ééi}oﬁxJLﬁ/ " de 1994

Brasf{lia, enmn X
' Y

TALI:



SOLIGCITACAO DE COQPERAGAQ TECNICA
: Fonte Externa: JAPAQ

1 7iTULO DO PROJETO

‘Avaliagdo da Qualidade Ambiental nas Regides de Influéncia dos Poloes
de Termeletricidade a Carvao Mineral.

2. OBJETIVOS DO PROJETO
2.1 Objetive Superior

- .. Formar recursos humanos e materiais, quanto a qualidade
ambiental ‘nas Regides de influgncia dos polos de texmeletricidade a
caxvao mineral,  necessirios ‘& proposicdo de diretrizes para a
implantacdo das futuras usinas termelétricas a carvao.

2.2 Objetivos Imediatos N @

- Projetarx, implantar e opéerar redes de monitoramento com a
finalidade de avaliar a_qUalidade’ambiental“nas'éreasfde’Lnrluengla
dos polos de termeletricidade a carvdo nos estados de Santa Catarina
e Rio Grands do Sul;

-~ Treinamento de equipes técnicas para gerenciamento ‘e
execucdo de atividades de monitoramento ambiental e desenvolvimento

de modelos de simulagio; _ .

. - Elaboragdo de diagnéstico ambiental das regides com
vocagdo para a termeletricidade a .carvao;

. - Elaboracdo de prognésticos ambientdis a partir dos planos
de expansdo da termeletricidade a carvao no sul do Brasil.

®

o A énfase neste projeto serd dada nodos aspectos relativos "a
poluicdo atmosférica e grau de pH das chuvas, 'COmplementarmgnte
‘deverdo ser aboxrdadas, na medida do nécessirio, as questdes relativas
3 contaminagdo de 4guas superficiais e subterrineas, bem como 0S
aspectos referentes a disposicdo de residuos sélidos.

Al-
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3 RESULTARQS INDICADORES PRAZOS

1) Duas Equipes“[txeinadés 1) Existéncia das equipes 12 meses
.. para a concepgdo, planeja- = treinadas
mento implantagdo = ¢ '

operacio de projetos de
monitoramento da qualida-
de ambiental.

2) bDiagnéstico ambiental 2) Realizacdo do diagnés- 33 meses
.das seis regides  in-. ticos
fluenciadas pelos polos '
termelétricos,

3) Prognésticos ambjientais 3) Realizacdo dos prog- 36 meses
para .as regides ‘influ- nésticos
enciadas pelos  polos '
termelétricos.

4) Documento ‘de  projeto 4) Relatdrio final do pro- 36 meses
consolidado por rxelaté- jeto com os xesultados
rios conclusivos e dirxe- das diversas ‘atividades
trizes ambientais enfo- desenvolvidas.

~cando a . expansdo da
termeletricidade a carvao.

Al-3



4. STIFICATIVA

o A revisido da Matriz Energética HNacional, elaborada em
atendimento ao Decreto Presidencial n® 99.503, - de 02.09.90, e
aprovada -pelo Presidente da Repiblica em 19.11.91, deéfine expressiva
expansdo do consumo de carvdo mineral para as préximas décadas.

0 principal vetor para este crescimento € o resultado dos
estudos de planejamento do setor elétrico que, 'a partir 'da
constatagdo do gradativo esgotamento ‘dos potenciais “hidréulicos
competitivos, indicaram o carvdo mineral como a- alternativa mais
econdmica piara o atendimento 2 expans3o nas regides sul/sudeste do

Mantidas as expectativas de crescimento da economia, o
saumento da participagdo da termeletricidade a carvdo na produgdo de
energia elevar& o consumo deste mineral de, aproximadameénte. trés
milhdes de toneladas (1990), para cerca de vinte e cinco milhdes de
toneladas (2010), decorrente de um aumento na capacidade ‘instalada de
1050 MW para 7150 MW. : | ST o

“

Esta significativa elevacdo da participagdo do carvédo tem
‘sido -objeto de preocupacdo das entidades de protegdo e controle
ambjiental, bem como ‘das comunidades cientfficas e  politicas
envolvidas com as = questdes . relativas & = compatibilizagado do
desenvolvimento com as necessidades de preservacado do ambiente
natural. : ' -

Este cenadrio sugere um aprofundamento ~hos = assuntos
referentes ao monitoramento ambiental, notadamente quanto & gqualidade
do ar ‘e das chuvas, a partir de um diagndstico das regides com
‘vocagio termelétrica e de  produgdo de carvdo. Tendo .em ~vista a0
estabelecimento dos critérios e tecnologias a serem empregados. para
permitir 6 aproveitamentc energético do carvio de forma alternativa,
mantendo~se a qualidade ambiental em niveis adequados, ou seja, de
forma harménica com os ecossistemas das &reas de influéncia dos polos
termelétricos e compativel com as necessidades das populacdes
habitantes destas é&reas. :

Considerando gque.o.Japdo possui larga experiéncia: no gque
tange controle e monitoramento ambiental, assim como o fato de usar
o carvido mineral, como energético para geracdo de energia, julgamos
ser de vital importdncia a cooperacio tecnolégica desse pais, para
a consecuc¢do desse projeto. ) . S

- Aid




5. PRAZO DE EXECUCRO

'O presente Projeto tem como prazo uotal uma prevlsao de 36
meses para sua execucdo, porem a etapa que aqui propomos refere-se
aos primeiros-24 meses.

€. RECURSOS HECESSARIOS E CUSTOS ESTIMADOS

6.1 Cooperagdo Solicitada
a) Consultoria Especializada de Curto Prazo pasa:

- Conceltuacao e deflnlcao dos ‘limites (escopo} do pro;eto,
- Treinanento de equipe de cooxdenagdo/gerenciamento;
- PlanQJamento detalhado do projeto.

b} Consultoria Espec1allzada de Longo Pxazo para:

Treinamento de équipes técnicas;
- Execuc&@o do projeto; -
Compxlacao de dados;

Desenvolvimente de modelos para simulagao.

:c)”éQuipAmeﬁtos Cientificos:

- Amostradoras-

~ Analisadoras de gases,
- Computadores; :
~ Cromatégrafo;

-~ Espectrofotdmetro;

- etc..

"6.1.1 - PERITOS PARA PRESTAGAO DE CONSULTORIA

a) DE" LONGO PRAZO:

.Perfil Profissional: Especxallzacao em modelagem de
dispersao de poluentes atmosféricos.

'1.Duracao da Missdo: 10 meses
.Infclo Previsto " ‘Dez/94:
.Valor Uss 100,000

Pro;eto de redes de’ monltoramenuo da
S L - _qualldade do ar e das precipitacées.
.Duracdo da Hissdo: 10 heses _ _
.Inicio Previsto: = Jul/9%4

«Valor: - USs 100,000

_.Perfil Profissional:

.Perfil Profissional: Medicio e Controle de Emissdes
' ' ' Gasosas em Chaminés

.Duracdo da Missio: 5 meses
.Inicio Previsto: Jan/95

.Valbrr:3- Uss 50,000

A5



.Perfi) Profissional: Monhitoramento da’qualidade de &gueas
‘da superficie e subsalo

.Duragdo da Missio: 5. meses
.Infclo Pxevisto - Jan/9%
.Valor: . 'Us$ 50,000

.Perfil Profisslional: Disposigdo e/ou aproveitamento de
residuos da combustao :

.Duragio da Missio: 10 meses

.Infcio Previsto: Jul/9s

.Valor: Uss 100,000
b) DE CURTO PRAZO (6 MESES)

.Perfil Profiésiénalsfnnéllse'Ins;:umentalﬁ
.buracdo da Missido: - 3 meses

.Inficio Previsto: © Jul/94

.Valor: . US$ 30,000

.Perfil Profissional: Planejamento Ambiental <
.Duracido da Missdo: -3 meses

.Inicio Previsto: Jan/%4

.Valer: uss 30,000

.Perfil Profissional: Processo de Limpeéza de gases de

‘combustio ) :

.Duracdao da Missao: 2,5 meses

.Inicio Previsto: AgQ/94 '

.Valor: uss 25,000

6.1.2 -~ TREINAMENTO

1)

2)

3)

-

a) No Japao

Clientela: Equipe de Coordenagdo

_Duracgdo: = de 15 a 30 dias
Quantidade: 10 homens/més
Valor: -Uss$ 30.000,00
Natureza:

Famxlxarlzacao com ‘.. OS aspectos ‘de  planejamento e

gerenciamento de atividades de dxagnést;cos ambientais;

Atualizacao do estado- da arte das técnxcas em monltoramento
da qualldade do - ar; : '

Atualizagdo do estado-da-arte. na -geragdo termelétrica
a carvao. o -

CALG



b) No Brasil

.
)

Clieritela: Equipes Técnicas do Projeto (On 'Job Trainning);

Técnicos e Cientistas de Qutras Entidades:

- Universidades

- Centros de Pesquisas _

- 0rg&os Oficiais de Controle Ambiental

= Outros Interessados

Duragdo: Variada em funcdo da natureza (base 40 - 80
horas) C _ o L

Natureza: Diversa (aproveitamento da presenga dos
consultores), com assuntos relacionados 2s especialidades
e/ou equipamentos cientificos a seren utilizados pelo
projeto. :

Quantidade: 33 homens/més

1/3 - nivel superior, sendo:
- engenheiros;

~ quimicos;

-~ bidlogos,

2/3 -~ Nivel médio, sendo:

- técnicos em quimica;

= técnicos em-biologia;

~ laboratoristas.
- _

o 6:1.3 = EQUIPAMENTOS

“a)

by

e

e

Analisadores de gases em chdminés e/ou dutos SOx, NOx, CO,
€Oy, HC's.

Aparelhos de Amostragem/Anilise do ar Atmosférico SOx, NOx,
€0, COy  Particulas, etc.

‘Amoét;adores'dé“PrecipitagaesﬂSétas e Chuvas

‘Equipamentos . para Andlise Instrumental cromatdgraios,
‘@spectrofotdmetros, etc. (laboratério e campo) :

ﬁmoéfradbresz' e jahalisado:es para 4guas superii
subsolo e pluviais pH, DBO, DQO, Sélidos suspensos,
Dissolvidos, etc.

a
C

ciais,
Metais



f) Infra-estrutura de apoio em informética
.computadores
.impressoras
."scannexs”
."plotters”

6.1.4 Valores Solicitados

Perito: US$ 485,000.00
Treinamento: US$ 129,000.00 o .
Equipamentos: USS$ 650,000.00 - R

€.2 - Contrapartida Oferecida.

§.2.1 - Pessoal

Todo o efetivo de pessoal necessério & - composicdo das
equipes de gérenciamento e execucdo do projeto. -

$.2.2 - Treinamento

Toda a infra-estrutura administrativa.de apoio necessério 2
oxganizag¢do, divulgacdo, meios didaticos e instalagdo dos cursos a
.serem ministrados no Brasil. - =

6.2.3 - Material Permanente
. D

. " Mobiliério e facilidades para a 1nstalacao das equipes  de
projeto, equipamentos de transporte terrestre & fluvxal equxpamentosé%
de laboratdério. : .

6.2.4 - Instalagdes

Salas de trabalho para consultores estranqelros e equloes
de projeto, bem como laboratérios de anilise quimicas.

§.2.5 - Diversos



Contratagdo - de transportes

especiais,

bam

CORo

andlise quimicas e fisico-quimicas que .ndo possam ser realizedas nos

laboratérios das empresas, :

6.2.5 ~ Valores de contrapartida

- Pessoal:

- Servigo de Terceiros:
- Material de Consumo:
-~ Material Permdnente:
- Instalagdo:

- Passagens Didrias:

AlLD

USS 569,000,

Uss 50,000.
UsSs  41,000.
Uss 54,000.
Uss  57,000.

Uss 238,000.



7., ENTIDADES PARTICIPANTES:

‘Ministério de Minas e Energia MME |
Centrais Elétricas do Sul do Brasil $/A ELETROSUL

Companhia Estadual de Energia Elétrica CEEE

7.1 Credenciais Téchicas da Instituicao Cobrdenadofé ¢ Executoxra
Coordenagdo

Ministério de Minas e Enexrgia ~ MME
Secretaria Executiva

' Esplanada dos Ministérios Bloco U - 72 Andar
Brasilia DF :

Titular: William S. Penido Vale - Secretdxio Executivo do MME
Ivonice Aires Campos - Coordenadora de Tecnologia e
Meio Ambiente do MME
Telefone com prefixo :55 61 225-4072
218-5708

Fax :595 61 322-3615

'Execugédo

. A execugdo deste projeto estd a cargo da ELETROSUL E CEEE

ELETROSUL & uma das quatro empresas regionais da tho{diHG”
ELETROBRAS, voltada principalmente para 'geragdo e transmissaoc de
energia elétrica, atuando com termelétricas -a carvdo mineral e
hidralétricas na xegiio sul do Brasil e no Mato Grosso do Sul, sendo
vetor de integra¢do energética dos paises do Cone Sul.

. 3 2%
o CEEEZ é um empresa estadual, coligada a ELETROBRAS, cabendgga
ao Estado do Rio Grande do Sul a participacgdo majoritéria no. seu
‘capital social, e estd voltada principalmente na geragado €.
distribuig¢do de energia elstrica, atuando também com termelétrica a .
carvido mineral. o
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CURRICULUM VITAE

1. Nome 2. Nacionalidade, naturalidade, data de nascimento

3. Graduagdo 4. P6s graduagdo 5. Principais trabalhos realizados

JOSE CARLOS CARVALHO OA CUNHA - ELETROSUL

" Nacionalidade: Brasileira

Naturalidade: Sdo Gabriel/RS

‘Data de Nascimento: 29.11.49

Engenheiro Quimico o o _ _ _
Especializagio em combustdo de carvio e tecnologias limpas
para © uso energético do caxvao. -

Principais Trabalhos Realizados: _ . _
~-Desenvolvimento de tecnologia de combustdo e gaseificacao

- de carvao ‘en reatores de leito fluidizado;

~-Professor do Curso de especializdgdo em carvéo mineral
(MME~-CAEES/PLANFAP); - ' ' i

-Projeto de caldeiras e fdérnalhas com gqueima de carvac em
leitto fluido;

-Estudos de atualizagdo do estado-da-arte da .
termeletricidade com base na queima de carvdo em caldeiras
de leito fluidizado;

-Elaboracdo de projetos ambientais para a recuperagao da
regido carbonifera do sul catarinense - Projeto Provida;

-Estudos preliminares de ‘viabilidade para ‘usina

termelétrica baseadas nas chamas tecnologias limpas para o

carvao;
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Al. CURRICULUM VITAE

1. Nome : Nac10na1idade, natural;dade, ‘data de nascimento
3. Graduacao 4. Pés graduacao 5. Prlnczpals trabalhos realizados

SERGIO TADEU LADNIUK - CEEE

Nacionalidade: brasileira

Naturalidade: Porto Alegre - RS

Data de Nascimento: 09.04.57

Engenheiro Quimico. ' '

Especializagido em Ecologia Humana e Gerenc;amenuo

Ambiental - : :

rPanCLPais Trabalhos Reallzados-._t.' o

- Coordenagio EIA/RIMA da Usina Termelétrlca Candiota III

- Programa de- Monitoramento Ambiental de Candiota.

- Partxcxpaqao no Projeto de Equ;pamentos anti-poluentes
para usinas termelétricas. L
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Appendix 1-2

- SCOPE OF WORK
FOR
THE STUDY
- ON
EVALUATION OF ENVIRONMENTAL QUALITY
IN REGIONS UNDER INFLUENCE OF COAL STEAM POWER PLANTS
L IN
THE FEDERATIVE REPUBLIC OF BRAZIL

' AGREED UPON AMONG

CENTRAIS ELETRICAS DO SUL DO BRASIL S/A,

COMPANHIA ESTADUAL, DE ENERGIA ELETRICA
- AND

JAPAN INTERNATIONAL COOPERATION AGENCY

' BRASILIA, JANUARY 26, 1995
— -—— ) ' : . - N 3 . .
_ T T v ._&?_;@_f@ =
Mr. Claudio Avila da &{flva Mr. Nobuyuki Yamaura
President _ _ . Leader of Preparatory study
Centrais Elétricas do Sul do | . Team
Brasil S/A Japan International

‘Cooperation Agency

épanhla Estadual de Energia
trica

Mr. Sergio de Souza Fontes Arruda

~ Director
Agéncla Brasileira de Cooperaqao




1. INTRODUCTION

In response to the reguest of the Government of the
Federative Republic of Brazil (hereinafter referred to as “"the
Government of Brazil®), the Government of Japan decided to
conduct the Study on_Evaluation of Environmental Quality in
'Regions under Influence of Coa) Steam Power Plants (hereinafter
referred to as “the Study ") together with the Government of
Brazil, in accordance with the Basic Agreement on Technical
Cooperation between the Government of Japan and the Government of
Brazil, signed in Brasilia on September 22, 1970 (hereinafter
referred to as "the Basic Agreement™}.

" Accordingly, the.Japan International Cooperation Agency
(hereinafter referread to as "JICA"), the official agency
responsible for the implementation of the technical cooperation
programs of'thE'GovernMehtiqfﬂjapan,_Aggncia Brasileira de
Cooperagdo (hereinafter referred to as "ABC") as legal
intervenient agency on behalf of the Government of Brazil,
centrais Elétricas do Sul do Brasil S/A (hereinafter referred to
as PELETROSUL"), and Companhia Estadual de Energia Elétrica
(nereinafter referred to as "CEEE"), the exeduting agencies
responsible for the implementation of the technical cooperation

for the Study, will undertake the Study in close cooperation with
the other Brazilian authorities concerned.

The pr§sent document sets#forth'the'Scope‘of'work with
regard to the Study.

11. OBJECTIVES OF THE STUDY

The Objecfives~of?the Study are to evaluate en#irohméntal
gquality of air in regions under influence of coal steanm power

plants- and to contribute to the planning for development of coal
steam power plants. B
The study areas are around the follohiﬁg”thrééipOWe?ﬁplants.
a) Jorge Lacerda '

b) Charqueadas
¢) Candiota

11I. SCOPE OF THE STUDY

In order;xo aéhieve'the objectives.méntioned above,:the
Study shall ¢dver following itenms: - '

AL
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1. Reviéew 6f existing data and information
(1)-Soc1o economxc cond1t1ons and econoaic development
- policy :
‘(2) National policy and present situation of the electrlc
power sector
(3) ?fesent situation and future plan-of c¢oal steam power
plants. '
(4) Laws -and regulations for air pollution control
-(S) Spec;flcatzon of ob;ectxve power plants (fac111t1es, fuel,
‘stack) :
(6) Future plans of air pollution COntrol
@% - A7) Collection and review of exlstlng data concerning air
pollutlon (ambient air quality and stationary socurce)

2. Survey of present status of air pollutants

(1) Measurement of ambient conditions at each coal steam’ power

plant o _
802, NOx, TSP, Acid rain, Wind direction and Velocity,

gpolar radidation
(2) Measurement of flue gas of each coal steam.power plant

$0x, NOx, Dust, ‘Heavy metals,'Others (exhaust gas
' temperature and gas volume)

3. Assessment of env1ronmental impact by pollutants from each
coal steam power plant

(1) Assessment of present environmental 1mpact (hourly
average, ‘daily average and annual average}

impact after

(2) Assessment of “the ‘future environmental
daily

completing ‘the reinforcement plan {hourly average,
average and annual average)

4.3Formu1atxon of approprlate monltorlng system for both
amb1ent a1r quallty andg em1531on from each coal steam power

plant

(1) Plannlng o 'amblent air- mon1tor1nq system surround1ng of
each\coa steam power ‘plant

Al15



(2)

(3}

Planning of ‘inspecting system for emxssxon of pollutants
from each coal steam power plant
Recommendation of suitable organization and its
responsibility

5. Trainihg

personnel,

(1)

(2)
(3

In order to transfer technologies to Brazilian counterpart
training on following items shall be held.

planning of environmental monitoring and maintenance of
the monitoring systen '
Measurement of emission gases from sources

Estimation of the effects of each power plant by
numerical simulation model '

1v. STUDY SCHEDULE

"The Study will be carried out in accordance ‘with the
attached tentative work schedule, as shown in Appendlx I.

V. REPORT

JICA shall prepare the following report in Engllsh

which

will be ‘submitted by JICA to the Government of ‘Brazil:

1.

Twenty (20) copies: wlthxn twenty four (24) months

. F1na1 Report and its- Summary Report _
Within two (2) months after recéeiving t

Inception Report

Twenty (20) copies at the beglnnang of,the Studytin Brazil;

. Interim Report

Twenty (20) copies within twelve (12) ‘months after

‘commencenent of the Study

praft Final Report ‘and its Summary Report o,
after

commencement of the Study

he wrltten comments'

on the Draft Final Report from the Government of Brazil.

These comments shall be submxtted to JICA by ‘the
Government 'of Brazil within ‘four- (4) ‘weeks after_
expla tion of the Draft Final Report by the Japanese Study

’I‘eam S
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vI. DIVISIOH OF TECHHICAL UHDERTAKINGS

. .- The . dzvxszon of technzcal undeértaking conducted by
ELETROSUL CEFE and JICA for ‘the Study are shown in Appendix 1I.

.VII.'ﬁNDERTAKING'OF THE GOVERNMENT OF BRAZIL

1. The Government of Brazil shall accoxrd privileges,
immunities and other benefits to the Japanese Study Team in
accordance with the Basic Agreement on Technical Cooperation
between the Government of -Japan and the Government of Brazil,

- as- follows.

(1) to ensure the safety of the Japanese Study Team,

to permlt the members of the Japanese ‘Study Team to enter
leave and stay in Braz11 for the duratzon of their
asslgnment theréin, .  and exempt them from forelgn
registration requ1rements and consular feeS'

(2)

to exempt the menmbers of the Japanese Study Team from
taxes , duties, and any other charges on equipment,

machinéry and other materials brought inte Brazil and out
" for the conduct of the Study:

(3}

to exempt the members of the Japanese Study Team £rom
income tax and’ other charges of any kind imposed on or in
connection with any emoluments oOr allowances paid to the
members of the Japanese Study Team for their serxvices in
connection with the implementation of the Study;

(4)

{(5) to prov1de necessary fac111t1es to the Japanese Study Team
1for remxttance as well as utilization of the funds
introduced into Brazil from Japan in connection w;th the

1mp1ementat10n of the Study,

(6}fto ensure perm1351on for entry “into prlvate propertxes or
restricted areas for the ‘implementation ‘of the Study
within the  laws and regulations in force in the Federative

_Republ1c of- Brazil;

f'(?jfto ensure. perm1331on for the Japanese Study Team to take
‘necessary data and documents (1nclud1ng maps, photOgraphs)
related to the Study Qut of Brazil to Japan;

medical services as needed. Its expenses will
tudv Team.

(8) to prov1d
be charg “ble to the members of the Japanese S
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2. The Government of Brazil shall bear claims, if any arises,
against the members of the Japanese Study Teéam resulting
from, occurring in the course of, or otherwise connected
‘with, the discharge of their dutles in the 1mp1ementation of
the Study, except when such claxms arise from gross
negligence or willful misconduct on the part of the members

of the Japanese Study Team

3. ELETROSUL and CEEE shall act as counterpart agency to the
Japanese Study Team and also as coordinating body in relation
with other governmental and non-governmental organizations
concerned for the: smooth 1mplementat10n of the Study.

4. ELETROSUL and CEEE shall at its own expense,'prov1de the
Japanese’ Study Team with the followrng,_in coOperatlon with
other relevant organlzatlons ‘conicerned: }

(1) available data and information related to the Study,

(2} counterpart personnel ;

(3) suitable offrce space with' necessary equlpment
(4) c¢redentials or “jdentification carxds;

(5) approprrate number of vehicles with drlvers

VIII. UNDERTAKING OF JICA
For the implementation of the Study, JICA shall ‘take the
following measures:
(1) to dispatch, at its own expense, the Japanese Study Teams
to Brazil; o o : A
(2) to pursue technology transfer to the Brazilian Counterpart
personnel in the course of the Study.

I1X. OTHERS

JICA, ELETROSUL and CEEE: 'shall consult with each other in
respect_of ny matter that may arxse from or in c0nnect10n with

the Stud

RSN
N%ro

(57
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HMINUTES OF MEETING
" FOR
- THE STUDY
ON
EVALUATION OF ENVIRONMENTAL QUALITY
IN REGIONS ONDER INFLUENCE OF COAL STEAM POWER PLANTS
N . )
THE FEDERATIVE REPUBLIC OF BRAZIL

The Preparatory Study Tean tthe 1eam) organizea by the Jaoan
In;ernatzonal Cooperation Agency (JICA) of the Government of
Japan, headed by Mr. Nobuyuki . Yamau;a, Leadef'of the Tean,
_vzslted the Federaglve Republic of Brazil. from Jenuary 17 to 27,

1995 ior the ouroos= of dlscussxng on the Scooe 6f Work 6% the
. Study on Evalvation of Environmental Qualxhy' in Regzons uvndex
Influence of Coal Steam Power Planis in the Fede:at1va Reaub11¢

of Brazil {the Study).

The Team made a series of discussion with the authoriyées
‘concerned of Centrais Eletricas do Sul do Brasil S/A (EL;TROSUL)
and Companhia Estadual de Energia Eletr:ca (CCEE) :

The salient result of the discussions hutUally'confirmed are as
follows: ’

1. The study area of Chargueadas power plant also covers'the'area
of prospective Jacui power plant.

2. Measurement methods are genera‘ly based on the Jaoanese
Industrial Standard (J1IS) method.

3, Brazilian side requested to_enélyze'Co. C;(VI), Pb, 'As, Be,
Ni, F and Cl in suspended particulates and emiSsion dusts,

4, Brazilian <ide requested to perform chemical énélysisVOf
anionic components (S04, NO3, Gl and F) in —xain.

S. Brazilian side requested that technical training in Japan

shall be provided to counterbart_ perSanei"inf the’
Team stated to convey the

imMplementation of thg-project} The
regquest to JICA head office;é;?
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6. Workshop shall bz held when Draft Final Report Team comes to

Brazil.

7. Brazilian side requested to the Team ;that the equipmeni shall
be ‘supblied for the 1molemenLaL10n of the study, and the Team
stated to convey theé reguest to the authorities concernad.,

‘8. Vehicles provided do not serve for commutation of Study Teams.

precise discussion shall pe-

9. When IC/R Team comes to Brazil,
“the feam in charge of

~held. with regard to the schedule  of
1nsta11a;10n and instruction of the measuremﬂnt ‘equivments.

10. TherPérticipaﬁts accorded with the items of the scope of
work. ELETROSUL and CEEE will periorm the nacessary internal

proceduress and will sign the S$/W as ‘soon as possible.

PORTO ALEGRE, JANUARY 25, 1995

/47/ DY A P ‘(’?‘é ________

Mr: puilio B{ﬁlz ie Figquegl Mr. Nobuyuki Yamaura

Gerente do Departament Leader of Preparatory Study
Planejamento da’ Expansdo Team _

'Centrals Elétricas do Sul do Japan International Cooparation

Arasil S/A - " Agancy

Mr. Seggﬁo Tadeu\uadnluk ' Mr. Oswaldo Bauvmgarten
Coordenddor de Meio Ambiente Diretor Adjunto do- DeoarLamonto
Comoanhza Estadual de Energia ‘Nacional de Desenvo'vxmen;o

- Elétrica Energetlco do
Ministério de Minas e Enargia



Attendants of the Meeting

Nelson de Oliveira .  3BC / MRE
‘Raimunds Alves-de Lima Filho ABC / MRE
 Oswaldo Baumgarten MME
"Duilio Diniz de Figueiredo ELETROSUL

Jose de M. Ramos Filho ELETROSUL

Edison Pereira de Lima ELETROSUL
Fernando Yutak Takasugi. ELETROSUL

Joss Lourival Magri  ELETROSUL

Mario Rache Freitas ELETROSUL

Sergio Ladniuk CEEE

Luiz Henrique Mengatto CEEE

Plinio Slomp CEEE

Antonid Carlos Rossato CEEE

Nobuyuki YAMAURA JICA

Tomoyuki OKUMURA Jica

Tsuyoshi ISHIXAWA JICA

Mitsuru FUJIMURA Jica

Haruo ONO JICA

Ihterpreter”

Jorge NINOMIYA -
4
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Appendix 1-3

List of Existing Equipment availabls for the JICA Study

Jorge Lacerda Power Station
Power Plant's Laboratory

Power Plant's Mete. Observatory

Capivari Air Monitoring Station

V'il:.a Moera Air Monit. Station

Sao Bemardo'Air'Moni_t... S_taiitm

‘:Charqueadas Power Plant
Power Plant’s Laboratory

Jaqui Air Monitoring Station

Arranca Toco Air Monit. Station

" DEPRC Air Monitoring Station

Candiota Power Plant
~ Power Plant’s Laboratory

- Airport Air Menitoring Station

Candiota IH_ Air Monit. Station

Lago Air Monitoring Station

Electric Oven, Desiccator, pH mieter,
Electro-conductivity meter, and others

‘ Anemoscope (AH120/5: 0 - 540°)

Anemometer (AH-110/5; 0 - 30 m/s).

‘Pyranometer (RH-6010: 0 - 1330 W/m)
- Rain Guage (PH-310P: 0 - 330 mni/h)

High Volume Sampler of TSP
Low Volunie Sampler of SPM 15 » m
Shelter & Accessories for JICA Equip.

- High Volume Sampler of TSP.
“Shelter & Accessories for JICA Equip.
‘High Volume Samplmg of TSP

Shelter & Accessories for JICA Equip.

Room & Furniture for JICA Lab.
Electric Oven, Desiccator and others
Anemoscope

Anemometer

.Pyranometer
Raia Gauge

High Volume Sampler of TSP
Shelter & Accessories for JICA Equip.

‘High Volume Sampler of TSP

Shelter & Accessories for JICA Equip.
Shelter & Accessories for JICA Equip.

 Electric Oven, Desiceator, pH eter

Electro-conductivity meter, and others

 Anemoscope

Anemometer

- Pyranometer

Rain Guage
Bigh Volume Sampler of TSP
Shelter & Accessories for JICA Equip.

- High Volunie Sampler of TSP

Shelter & Accéssories for JICA Equip.
Shelter & Accessories for JICA Equip.
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Appendix 1-4
JICA Equipment Specification _
. S - _as of April 15, 1996

iTEM | SPECIFICATION No.of Req'd
Ambient Air Monitoring - B : s : .
1-1-1  [Automatic NO:«. Analyzer : HORIBA Co., APNA- 360 | o  3sets
Method: Chemllummescence ' ' o
Range:0 - 0.1/0.2/0.5/1 Oppm (changeable automatically & manua]ly)
Detectable lent 0.5ppb o
Zero Pomt Adjustment Automatlc _
Zero Drift: £ 1.0% of full scale!24hrs or *2.0% of full scalehv eek
‘ISpan Drift: ditto
Analogue Output:; Selectable 0-1 V(DC), 0-10 V(DC), 4-20 mA(DC}
- ITwo Outputs Current and summatwn {or average) values
Data Storage:1 hr summation value iOOO data (eqmv tol. 5month<=)
Sensu.mt). Zero drift free, 0.1 ppm sensitivity, High stability _
Power: Supply 100 VAC, 60 He; Cons'umﬁtion less than 200 VA .
Consumable and Spare Par(s
| Name | Code
1. PPD Capillary  US01200600 © Bsets
2. Air Filter - H443672-02 3 sets
3. DO Unit | U801164200 3 sets
4. Filter Element 021484400 3sets
5. O-Ring | F020223700 3 sets
6. F-Packing -~ H457606-02 " 3sets
7. UV Lamp Unit U800952700 3 sets
8. UV Liner 'H533781-01 Bsets
9. CAT Pipe Unit |UB00694300 .  3sets
10. Diaphragm - 9022002800 6 sets
11. Sitica Gel F022298500 l 8sets
12. Pump Unit (100V, 601{3) . U801145900 Ssets -
13. Solencid Valve © U801163300 _ 9sets
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ITEM | SPECIFICATION _ - No.of Req'd|
[1-1-2 |Automatic SOz Anatyzer - HORIBA APSA-360 9 sets
Method: Uliraviolet Fluorimeter |
Range: 0-0.05/0.1/0.2/0.5 ppm {changeable automatically & manually)
Détection Limit: 0.5 ppb
Zexo Drift: = 1. 0 ppb/24hrs or 2.0 ppbiweek
Span drift: *1.0% of full scale/24hrs or £2.0% of full scale/week
Analogue output' Selectable of 0-1 V(DC), 0-10 VOOC), or 4-20 mADC)
Two Qutputs: Current and summation (or average) values

" Connectable to RS-232C (deci-chain)
Data Memory: 1000 data of 1 hr valaé (equiv. to 1.5 months data)
Light source: Long life xenon lamp
"~ |Power: Suﬁply- 100 VAC, GOHi, Consumption-150 VA

[Automatic Voltage Reguiatoi‘ {SVC-1030-A) _ " 9sets
Input : single phase 220 VAC, 48Hz-62Hz
Input Variation: * 15% (187 - 253 V)
Qutput . {100 VAC, Accuracy (1.0 - 1.5Y%
- Capacity ‘3. 0KvVA :
Response Speed : within 1.0 sec to 10% of abrupt change of input
voltage - _ |
- |Lightaing Arrester (®P-200, Mfg No. 59920804M) ' : - Osets ’
' Input : single phase 220 VAC
QOutput : single phase 220 VAC -
Capacity 3KVA
%’% ' Including double coils, case cover and connectors
Earth rod: Length more than 30 cm/set .- - 9sets
Earthing Line: total 150 m o 150 m
1V more than 5.5 mm¢ or better grade than UL-AWG-No. 10
File Conversion CPU Soft: total 1 unit/9 sets Lset
Possible to convert binary file of data floppy to text file
Consumablé and Spare .Pa'r'ts

_ Name : Code _Req'd No./set

T Filter Element T F621434400 4 38 sets
2. Diaphragm ' 9022002900 . | © -t " Dsets

3. HC Cutter o 9022003700 1 O sets’
4, Xenon Lamp ' 9022003800 1 " Ysels

5. Aor Filter . ~o]s -H443672-02 1 L Osets
|6 Filter Element - .| F021565700 1 9 sets
2, |7. CAT Pipe Unit - - 801145600 1 9sets
18, O-ring U801150900 1 9 sets
9. Pump_Umt (110 V, 60 Hz) 9022003400 1 O sets
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SPECIFICATION

No.of Req'd

113~

NOx Span Gas Generator HOR]BA SGGU 514
Blank Gas: Aix to be purxﬁed in the generator
Purity - NO less than 0. 001 ppim
 H:0 saturation at 0°C
Stabilized within 5 min
NO Gas: Packed in cylinder, 90 ppm in nitrogen gas

Span Gas: NO gas dilution with purified air by regulatéd flow ratio 3

Dilution Ratio Indication: £5%; Accuracy & 2% of indicated ditution

_ Span Gas Concént.ration: 0.09 ppm'foi' NGO in putiﬁed_ air

Span Gas Flow Rate: 2.5 Umin (overflow at 500 mUiin)
Span Gas Pressure: 10 mmAq Gauge

Span Gas Stabilization: within 10 min

Power: AC 100 VAC, 60 Hz, Consumption- 100 VA

Consumable and Spare Parts
" Name Code - 1 Require No./set
1. Silicagel - 1 F021100500 '
2. Chareoal ©F021100600
3. Purifier Unit - F02191100
4, Filter Element ‘H435126-01
5. Gas Filter - FO21100400

W B e B OO

| 24 pes

3setst

24 pe's
12 pes

" 3pcs

12pes

SO: Span Gas Generator - HORIBA SGGU-514
Blank Gas: Air to be purified in the génerator
Purity - SOz less than 0.01 ppm
H:O saturation at 0C -+
Stabilized withiﬁ 5 min
SOz Gas: Packed in eylinder, 45 ppm in mtrogen gas

'{Span Gas: SO; gas dilution with purified air by regu[ated ﬂow ratio
Dilution Ratio Indication: :£5%; Aceuracy ‘= 2% of indicated dilution

Span Gas Conceritratioh 0.045 ppm of SO; in purified air -
Span Gas Flow Rate: 2.5 Umin {overﬂow at 500 mllmm)

Span Gas Pressure: 10 mmAq Gauge

Span Gas Stabilization: wzthm 10 min

‘IPower: AC 100_ VAC, 60 Hz, Co_i'is'uaf‘ﬁptién-IOO YA

‘3 seis
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[FEM | SPECIFICATION | _ [No.of Req'd

: 114 ConSurhable and Spare Parts

“|eontd |___Name Code _ Require No./sel

" |1. Silicagel - F021100500

" 12. Charcoal _ FO21100600 -

3. Purifier Unit F(2191100

~ {4, Filter Element " H435126-01

5. Gas Filter ___FO021100400

- 11-1:5 " [Data Logger - HORIBA DL-360 ‘9sets -

- |No. of Channel: 8 ' '

Analogue Input: Selectable of 0-1 V(DC), 0-10 V(DC), 0-16 mV,
or 4-20 mA(DC)

_ Resolutxon 12 bits

- {Accuracy: 0. 5% or mthm 1 digit, to be isolated

' |Data File: 3.5 inches floppy :

Recordable - Hourly data for more than 1 month/floppy

24 pe's
12 pe's
 3pcs
“12pc’s:

m.hl-n-b-m

24 pc's

Record Frequency - every hour on the hour

Data: binary , b .

Watch: year to second (autoca_le_hde'r) ‘with power failure compensation

Memory Back-up: When power failure, set values and data to be backed
up with automatic recovery system upon power supply

Pawer Supply: 100 VAC, 50 - 60 Hz

Consumable and Spare Parts for 24 months operation

|1:1.6 |6 Points Recorder - YOKOGAWA 1 R-1800 - 9 sets
5 Input Signal: DC 0-100 mV,0-1V

. |Recording Paper Speed: 1 - 10 mm/hr (1 mm/hr step)
 |Effective Paper Width: 180 mm

. Power 100 VAC, 60 Hz, Consumption 22VA
Consumable and Spare Parts

| Rnbbon Casgsette . - Bpcslset . 27 pc’s
_ 12 Recordmg Paper 25 volumesfset . . . . | 230 vols
117 Cyiindér'(}"ases'
1. 90 ppm of NO in nitrogen - 10 liter cylinder 1cylinder/set .| - 3eyldrs
12. 45 ppm ofSOam mtrogen Co T ditto - 3 cylinders/set 9 cyldrs
3. f[‘\w Stage Pressu_re Controlle’r S dpdslset 12 pc's
Inlet 250 ké?cniﬁ Secondary Stage 5 kglem? . :
Outlet Jmnt RC 11'4 T joint (for Teﬂon tube)
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- .. Né.pf Reﬁ'&

SPECIFICATION
i-1-8 . |Miscellaneous for ITEM 1-1-
{1-1-8-1 [Equipment Support Rack 9 sets
Cy:h'ndér Rack: for 3 cylinder g 3 Set’é_ 5
for 2 eylinder G sets
- |Cables and Pipings _ - 9sels
1-1-8-2 |Sampling Fittings for NOx and SO: _
|1 Tefon Tube: 6 % 8 mm 150m
2._?01)'pr0pylene Funnel 22 pe's
3. Silicon Tube: 7 x 12 mm L 10m
1-1-8-3 |Cable: GVV 5.5 mm?._100 m/coil 1eoil
1-2:1 " |Automatic Rain Sampler - OGASAWARA US-410 “SUMPLER" " 4sets |
IRain Fall: Receiver - 200 mm diameter; made with stainless and coated
‘with Teflon ; :
Filter - membrane; 0.8 ¢ m, 47 mm diameter
Water Tank - 20 liter polyethylene tank
ADry Deposmon Collector: Receiver - 200 mm diameter; made with |
" stainless and coated with 'I‘eﬂon
Power: 100 VAC, 60 Hz, 125 VA for 3 sets (M. No. 51247 - 9).
125 VAC, 60 Hz, 125 VA for 1set (M. No. 51246)
- |Consumable and Spare Paris
1. Deposit gage 1 unit/set "4 units
2. Water tank 1unit/set 7 4 units
|3 Membrane fitter . - 100 sheetshunit .4 units
13 |Net Pyrradiometer - EIKO MF-11 T 3séts
-|Principle: Cu-Constantan bi- metal thermocouple -
Sensitivity: more than 25 mV/KW x m2, Shunt box sens:twaty 7 mV
WaveRange 03-30 ¢ m C : P
Power: 100 VAC, 60 Hz
_ Includmg Supports, Shunt box(SS 1), 2 boxes of Polyethylene domes
‘ Summater (MP- 200) Output-— 10 mV DC Cable (50 m)
Silicagel (500 g) Scale; eachfset .
- |Messenger Cable 5 mm diameter . 50 n in totaU3 sots . -550 m
_\\’Eé Clips .- 080 pd's in totaV3 sets .

CAL30
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-~ [ITEM "SPECIFICATION No.of Req'd
1.4 |Ambient Air Simple Monitor - NIGORIKAWA |
Shelter: NG-KN-SH 110 pe's
Sampler Case: NG-KN-S 340 pe's
Case Stem: PVC 26 mmOD x 20 mmID x 18{}0 mm(length) 110 pe's
Support Metal Rod: Length 80 ean, OD 20 mm 110 pe's
Sampler Transporter: Wooden, containable 20 samplers  6pcs
Filter Paper: 26 mm rowtd, cellulose fibers, 100 sheéts " 24 boxes
Metal Wire: 1 mm in diameter 200 m
1-5 " [Tools and Miscellaneoiis Parts: _
1. Tool Kit, HOZAN $-45 3sets
2. Adjustable Wrench for Gas Cylinder 4 pes
3. Wire Bindér, 100 mm, IOO pcé.i case 3 cases.
* |4. Wire Binder, 340 mm, ditto "3 cases.
5. Wire Binder, 180 mm, ditto 3 cases
6. Gum Tape, 50mmx 25 m __ 9 pcs
7. Vinyl ’I‘ape 19'mm x 10 m 30 pes
8. Teflon Seal Tape, 0.1 mm x 13 mm x 15 m 15 pes
9. Instant Bond, ARON-ALFA, 2 g, 5 tubes / box 3 boxes
10, Bond, Two Chemicals Type, 30 g 3 sets
111 Saw 1 pes
12. Saw Blade 16 pes
c 13. Portablé Electnc Drﬂi , 3pes
i DrﬂlBlade,12345678910mmd13meter 3sels
15. Silicon Sealmg Compound, White, 330 ml / pcs 6 pes |
- |16 Pipe Wrench, 300mm = .3pes
17. Elecmc Wirg Terminal Set 'I‘ 10 6 sets
|18: diteo, T-20 6sets
. 119 dit-to,_ T-30 6 sets
|20 Digital Tester . 3pes
|21, Wire Terminal Crimping Tool with Wire Stripper - 3 pes
122, Wire Terminal Crimping Tool _3pes
. 3 sets

23. Precision Screw Driver set
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SPECIFICATION

 |Stack Gas Measurement

No. of Re d

2-1

Automatic Infrared SO: Analyzer SH!MADZU SCA-7000

Prmc1ple Infra-red absorption (smgle light souice; Livo bundle
non-dispersion type) .

Range: 0-1000 ppm/2000 ppr/0.25%/0.5%

Re-producibility:  +0.5% of full scale

Zero__Dfift: +1.0% of full scale or * 1.5 ppm/day

_|Span Drift: 1.0%/day

Resp‘_onée_: within 3 min © o
' 2.0 liter/min (0.5 liter/min tocell) -
Pressure 100 to +100 mrﬁAq G
Dust less than 0.1 gINm?_
Contaminants CH less than 30% of SO:
'NHs less than = 3% of SOz
S0 less than 30 ppm '
HzO less than 10 wt%

Sample Gas: Flow rate

{Display: Liquid erystal (320 x 200 dots), 8 c'hsplays sunultaneOusly

Output: 0-1 VDC (2 channels and 1 spare channel)

Data: Memory card

Operation: within 5-407C

Power: AC 100V, 60 Hz

Carry Case! onefset | .

Cylinder Gas: SO: 200 ppm in nitrogen, and nitrogen blank, '
with each pressu're regulator, 3.4 litre c'ylin'd;et

-[Consumable and Spare Pakts

1. Teflon Tube 4mmiD x 6 mmOD x5m Uset’

2, Mist Absorbent R | U onet
18 S0z Absorbent . set
4. O-ring (5 units in box) 1 bowset
5. Polypropylene Cotton (100 g) ' 2 boxes/set
6. Ring Filter (40 pc’s in box) - 2 boxes/set |-
" 4 boxesfset |

[each 2

© 2sets

icyljn ders

' {2. pe’s
‘4 packs
4 pac)-is
g boxes'
g boxes |
4 boxes
8 boxes

1. Diaphragm
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SPECIFICA’I‘ION

No.of Réq’d

- |Automatic NOx-O¢ Analyzer - SHIMADZU NOA-7000

g Pljmmple: For NOx - atmospheric chemiluminesence

- O3 - Zirconia method

" |Range: NOx 0-25/50/250/500/1000/2600/4000 ppm -

02 0-5/10/25 vol%

- IRe-producibility: %0.5% of full seale

Zero Drift: & 1.5% of full scale in 5C -
Span Drift: ditto

Lﬁierabiljty: 2% of full scale
Response: NOXx - 20/30/60 sec changeable

O3z - 30/60 sec changeable
Sample Gas: Flow rate 2.0 liter/min, :
" Pressuré  -100 to +100 mmAq G
Dust iless than 0.1 g/Nm?
Contammants CO less than 500 ppm
802 less than 1000 ppm -
NO: less than 300 ppm
NHj less than 20 ppm
© COz less than 30 vol%
503 less than 50 ppm
H:0 less than 10 wt%
CHj less than 1000 ppm

IDisplay: Liquid erystal (320 x 200 dots), 3 djspla)s sunultaneously '

Output 0-1VDC (3 channels)
Data: Memory card ‘

: Operanon. within 5-37°C

Power: AC 100 V, 60 Hz

Cé_r‘r‘y_Ca_Sef onéfs_et -

Cylinder Gas: 250 ppm NO in nitcogen, 0.5% Oz in nitrogen, 9.0% Oz
in nitregen, and nitrogen blank gas, each 3.4 liter cyimder

“{Recorder: - ' US-211, 100 ram width

Pressure Regulator TUS-1090

- |Pressure Regulator: ~ TU-1085
_ Cy}jnder Support: for 4 'c}rlm’deifs' :

| pretreatment Unit - SHIMADZU CFP-301

Cooler Capa(:lty cool sample down to 1.5 - 3 5°C
Samplmg Rate max. 3 hter!mm

2 sets

2 sets
each3
eylinders
2 units
2 units
4 units
3 units

2 sets
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" |ITEM

SPECIFICATION

No.of Req‘d

2.2 [Consuinable and Sparé Parts L2 sets
contd| L Chart 344 2 boxes
- 2. Cartridge Ink Pad 2 in one pack | 2packs
3. Diaphragm for Sample Pump, Air Pufnp, arid Drain Pump : - . |each 2 sets
4: Converter Reaction ‘Tube with Catalyst - I sets -
5. NHs Absorbent - @pcsinonebox 4 boxes
6. SOz Absorbent 186 g packed - 4 packs
7. O-ring 5 pc's in one pack - - 2 packs
8. Polypropylene Cottori 100 g : 2_'p'ack§
9. Filter Membrane 50 sheets in one pack 2.pac'ks'
" 10. Ozone Killer Catalyst 300gin one pack 2 packs
11.Front Filter B 2'shé,_et:$ in ong pack : 2 packs
12.Rear Filter * 6 shéets in one pack' .' - 2 packs
13.Silicagel Case N L 2 cases
2-3 TSP Measurement
2.3-1 |Dynamic Balance Dust Sampler NIGORIKAWA NG-Z-2N,
Sampler Probé - NIGORIKAWA NG 74 2sets
Pitot Tube: Type 304 stainless steel, 6 mm in diameter wn‘,h a
- ¢ylindrical filter paper holder of 34 mm in dlal_neter,_each one] =
© piece of 2 and 4 m length/set; in Al cases
Accessories _ _
1. Gas Pump - NIGORIKAWA NG-178; Capamty 100 hter/mm ‘2 sets -
Equipped with mist oil separator, needle valve, and casters; in Al - .-
cases L o e e e |
2. Wet Gas Meter - NIGORIKAWA W-NK-2.54; 5 uter:revolut.ion;ljn 2 sols
- Ak case
3. Mist Separator - NIGORIKAWA NG-2- i9 SO» Remover 700 ml:. 2sets |
bottle; Dryer-500 ml bottle; each one bottlelset _
4. Gas Hose - 9 mmiD x 21 mm QD x 30 mLength rubber : 2 hoses
5. Timble Filter set cnL
- 5-1. Holder - Type G-23; Stainless 304 25 mmDiameter x 90 miit | 10 sets |
' 5-2, Suction Nozzle - NG-25; Stainless 304; 4,6,8,10 mm Diameter;| 2sets |
each 3 pieces/set | : 1 - _ .
5.3, Clamp - NG-28; Stainléss 304 12 pieces |
b-4. Case - NG-23B - 4sets
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ITEM

7. Cotton - 10 boxes/case

SPECIFICATION _ No.of Req'd
|2:3-1 |6. Flange - NG-30; 200 mm diameter x 3 mmThickness 2 pieces
cont'd |7. Cord Reel - AC100, 15A; 30 m coil 4 coils
8. Table Tap - 3 outlets 8 pieces
9. Tool Set 2sets
Consumable
1. Cylindrical Filter - 25 mmDiameter x 90 mm; 10 pieces/set; Silica 50 sets
2. Differential Pressure Tube - 4 colors; 6 mmID x 8mmOD x30mL 2 pieces
3. Pincette - IPT-05; 120 mm Length 6 pieces
4. Pincette - IPT-12; 165 mm Length 6 pieces
15. Glove - NT-100; 350°C heat resistance; 400 mmLength 20 pairs
| {6 Teflon Tube - 6 mmID x 8 mmOD x 30 mLength : 4'piece$
7. Silicon Tube - 8 mmID x 10 mmOD x 10 mLength 4 pieces
8. Silica Gel - 18 liter canned 2 cans
. 9. Container Case - Type 75H; 656 x 456 x 356 mm; 2/set
:12-3-2 - [Water Measurement Unit - NIGORIKAWA - . . 2 sets
1. Sucti‘o'n Tube - NG-11-H with regulator; with Case of Stainless 304
2. Flange - Stainless 304; 200 mmPiameter x 3 mmThickness
3. Gas Meter {wet) - W-NK-14: 1 liter/revolution; in Al case
4. Gas ?ump < NG-15-N; 15 liter/min; in a case
5. 802 Washer - NG-19; Bottle in a case
6. Cooling Water Box - NG-15; with a support stand and in a case
7. Blectronic Balance - PB303; Metler; 310 g; Sensitivity-1 mg; Dish| _
100mm Diameter
8. Dehumidifier - NG-12; Shefield 10 piece/set in a case
Accessory
1. Seal for Measurement Hole - SC cloth; 8 mmT x 50 mm x 30 mL 4 roles
2. Stopwatch - S.Sj018; with spare battery 4 sets
3. Gas Hose - 6 mmID x 15 mmOD x 30 m 2 hoses
Consumable
1. CaClz- 500 g 20 bottles
2. Rock Wool - 1 kg " 4 packs
3. Heat Resistance Adhesive Tape - 0.18 minT x 19 mmW x 10 mL 40 roles
14, Vinyl Tape - 0.2 mmT x 19 mmW x 10 mL 40 roles
5. Se_al Tape - 0.1 mmnT x 13 mmW x 5 mL 40 roles
6. Silicon Grease - 50 g 20 bottles

2 cases
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No.of Reqd|

ITEM SPECIFICA’I‘ION
[2-3:3  [Piiot Tube Velocity Meter - NIGORIKAWA NG-V-1 2sets
Dynamic Pressure Range ~ 99.9 mmAq
y-value Setting 0.3 - 1.8 kg/m?
1l’u:m=:s.sonr:Y | ‘
1. Pitot Tube : 4 mL in 4 case 2 pieces
2. Thermocouple - SK-1250MC; 0 - 1200°C; 1.6 mmD x 3 mL in a case 2 pieces
|Consumable ‘ ' ol "
1. Hydrogen Peroxide - 500 g 10 bottles
2. Kim Wipe - $-200; 72 boxes in a'case 2 cases
- -13. Rope - 30 m : " 4 coils
Safety Device . :
1. Mask - GM-76D; 10 sets/box * 2 boxes
2. Cartridge for Mask - CA-104-NZ; 20 pieces/box " 2 boxes
- 2 boxes

|8. Eyeglass - SP-66; 5 pairs/box
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ITEM SPECIFICATION SRR No.of Req'd
[Cheimical Analysis . g :
3-1 - IDigital hlecmc Conductivity Meter - TOA Electronies CM-40V 1set

|Display - Digital, Fluorescent _
Indication - Codductivit}':-0-199.9 it Sim, <1999 ni_S/m, -19.99 mS/m, -
199.9 mS/m, -1.999 S/m, ~19.99 S/m, -199.9 S/m
Resistivity; 0-1.999 Q m, -19.99 Q m, -199.9 Q m, -1.999k Q m, -
19.59K Q@ m, 199.9k @ m, -1.999M Q m
* Concentration; 0-1.999%, -19.99%, -199.9%
Températuré; 0-100°C
Range Selection - Automatic or Manual
B Temperature Compensation - 0-100°C
. Tempefaturé_Coe[ﬁcient . 0-10%!deg C
Staridard Température - 0-100°C variable
Measuring Wave Frequency - 80 Hz and 3 KHz
Qutput - 0-1 V full scale |

Acéessory _ _
s Conduetivity Cell - CT-54101B; including spares . 3cells
2. Plastic Beaker - 150 ml 1 pieces
3. Cell Holder - Free arm iset
4. Barthing wire, Cord, and AC adapter 1set

Power Supply - 220V and 60 Hz

% l3-2 Digital pH Meter - TOA Electronics HM-40V 1set

' " |indication - Digital; pH, mV, and tempefamre ' '

_ Temperature Compensation - Automatic 0-100C

“[Measuring Range - pH 1-14 (0.01pH), 0-% 1999 mV(l mV), 0-100°C
(0.1C) o - ' '

- _Output -pH £700 mV, mV 1 mV, Temp.0-1V

" |calibration - Automatic at pH 1, 4, 7, 9, 12

Standard Accessory o

- |1 Cell- GST-5421C; mc]udmg spare. - - | 3 cells -
e Standard Solutmn pH—4 01, 6.86, 9 18, and 3.3 molfhter KCi -
- each 500 ml o : éach 2 bttls
3. Plashc Beaker 150 ml. o L - 1set
14 Earthmg Wnre, Cord AC Adapter S : 1 1set
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EM. | SPECIFICATION o _ |NoofReqd]
33 {Glass Wares - . - o . ISR - 1set .
I. Graduated Cylinder, Stand Grade, w/Glass Stopper : % : L i 100 bés
2. Centriguge Tube, round Bottom, w/Stopper B o100 pcs
" 13. Support Stand for 50 Test Tubes . . 1 2pes
4. Pipette, 10 ml o e S 20pcs
5. Rubbér Bulb for 10 ml Pipette - . | 10pes
6. Macro-pipette Dispenser, 0.2 1.0 ml, accuracy £1% .~ | 2pes.
1. Support S.tand for 5 rhacfo—pipetiies . : A _1pes
8. 200 Tips for Macro- plpette!box . S L L 2 b’oxéjs
9. Micro-syringe, 250 1 lifre, Changable Needles . o 2pes
10. Needles, Type A, 50 mm, 5 pes / box ~ ' R N boxes
11, Pava-film, 4 inches x 125 fest | 2pes
34 [Chemicals ) - |
|1 Methan sulfonic acid - First Grade, 500g 1 2 bottles
2. Sodium carbonate - Extra Grade 500 g e bottles
3. Sodium bicarbonate - ditto _ 2 bottles
4. PTIO - TOKYO KASEI Reagent, 5 | 15 votutes
5. Acetone - Extra Grade, 500 ml - | 5 botates
" 18.30% Hydrogen peroxide - Extra Grade, 500 ml ' | 2 bottles
3-5 | fon Chromatograph; Puchased from ACATEC;Séb:Paqu
1) 43066 - DX-100 lon Chromatograph - two coluran set _. _ | dset
Power Supply: 110 V, 60 Ha o |
(Component Parts of ITEM 3-5'. - 1)). ‘ _
2 48117 - T$-2 Thermal Stabilizer - , s
3) 43174 - IONPAC ASIA-SC 4mm Column ______ B o e
4) 43175 - IONPAC AG4A- SC 4mm Guard Column _ ': . S 2 sets
5y . 143189 - ASRS 4mm Amqn Self Regeneratmg Suppreé:sor » e B l'Sel;:
6) 38018 - MMS/SRS Fxteinal Regen InstoMation Kit __ -~ . | 2sets
746073 . IONPAC CS-12A 4mm Analyticsl Column_ R T
8) . M6074 - IONPAC CG- 12A4mm Guard G§lumn . o0 et !
D - 43190 %RS 4mm Cation Self Regenerating Suppressor L ; | 1 set
10) 142132 . 4400 Iitogrator 115/230V 1 Channel with Exténded BASIC Lset
11) - [42819 - 4400 Startup th (Paper Rac‘-; Paper, Pnntheacl Cartndge) . lset 8
12) 46029 - AS40 Autornated Sampler with Starter Vial Kit (Bml) . o la sét' -
13) 43051 - DX100 Automation Cable, DX160 to fnteg’ra’atcr £oASM . . - Ek set |

M



TEM SPECIFICATION No.of Req'd
14) 43050 - DX100 Spare Parts Kit 1 set
'15)_[37157 - Combined Five Anion Stendard, 100mL, - 1set
18) 40187 - Combined Six Cation Standard-1, 50mL 1 set
1 Nit:rog‘en Cylinders (99.99%) TN 2bils
18) - |Pressure Re_g'ulator Stajniess Steel 1 set
' {Comsumable & Spare Parts, and Manuals of ITEM 3-5)
19) 35686 - Piston S¢al 4 sets
200 38599 - P_c'»rtface. CHA llG'séts
21) 142368 - Pressure Bolts (10-32 fitting) 4 sets
22) 143275 - Bolt, Double Cone F‘_é'rriﬂé Fitting(10-32 thread) 10 sets.
23) ' [37627 - Fitting, 8" | B sets
£4) 3(.}538' : Fitting Tes, Air Line 4 sets
95) " 30538 - Fitting Tes, Air Line 4 sets
_26). 43276 - Ferrule Double Cone(10-32 thread) 10 sets
2?) 39167 Qulck Dlsconnect for An' ’l"ubmg 2 sets
28) 142690 - Tube, PEEK, 100 m 1 set
29)':' 14157 Tubs, Teflon, Low Pressurs, 100 m 1 set
30) 35113 . Gasket_. Trénsducer 2 sets
31) 135777 - O:ring, 0.614 x 0.07 2 sets
32) 135014 - Spring, Piston for DX:100 Zsets
33) 36901 - Back-up Seel 2 sets
34) . 142955 - Bed Support 10 sets
35)__ 143146 - Inline Filter Kit 2 sets
36)  [43112 . Inline Filter Refills 2 gets
37 143945 - Pulse Damper for DX-100 1 set
38) 118174 - IONPAC AS4A-$C 4mm Analytical Column 1 set
_' 39) 143175 - IONPAC AG4A-SC ;ﬁam Guard Column 2 sets
40) . 43189 - ASRS 4min Anion Self Regeneratinig Suppressor 1 set
41) - |16073 - 1ONPAC CS-124 4mm Analytical Column 1 set
42) * |46074 - IONPAC CG-12A 4mm Guard Column 2 sets
43)". 43190 - CSRS 4ﬁ1m Cation Sell Regene'rating Suppressor 1 set-
49) 42821 - 4400.4460 Printhead @ packages) 2 boses
45)- H400 - Paper. 2500 sheets 4 boxes
46). 38141 Polmals ¢/Cap 5ml Dlonex (%Oea perpack) 50 bxes
47 Thermo-s;mnga (poly) 2.5 ml, (100 per pack) 5 boxes
48): ' Chmmato-dzsk 95A (100 per pack) 5 boxes
49) Manuals (Operation, Maintenance, etc.). 6 sels

: Al’-ss :



JereM

'SPECIFICATION

36 |WaterPro PS 9000:) Ultra-Pure Water Unit: Purchased from ACATEC

1)'7,

Power Supply 116V 60Hz

Punficatmn Systemn: Activated CarbOn + lonexchange Resin
. +UF Mem_brane Filter

Flow Rate: 2.0 Liter/Minute (Chén.geab'le)

Required Qualify: More Than 18M Q Lem

Raw Water Inlet Pressure: 0 to 1.0 kgfem?G

Operating Temperature: 10 to 35C

 Feature: Au‘tbinaﬁbally maintained water qu‘ality '

:Indlcatlons water flow rate. water temperature.

and change t:mmg of cartndge and ﬁna,l ﬁlter

Nq.of Req'd

B | set

Consumabla & Spare Parts of ITEM 3.6

: 2_) WaterPro PS 90474-01 & -03 - Purification Cartndges

Hsets

3 [WaterPro PS 90929 Final Filter -

5sets

'4). WaterPro P8 90764 - Water tank (15 hter) mth One tauch Connector

2 units

_B) - |WaterPro PS 90774 - Support Stand.

1 set

8} |Manuals (Operation, Maintenance, ete.)

AL40
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ITEM SPECIFICATION No.of Req'd

Computer System

- |4-1-1 |Computer
| CPU - COMPAQ DESKPRO 2000M5166/250
Extended Memory - 16MB EDO RAM
Extended Hard Disk - 2GB HD
External Memory Device - SCSI Controller + PD-CD Drive
Power Cord (Cable) ' '
| Keyboard (with connectmg cable to Deqktop)
Mouse (with oonnechng cable to DesktOp)

4-1-2  |Monitor - 171FS Color Mériitor (Connecting cable to main body)
" |Power ¢ord (Cable) for Monitor

4-1-3  [Printer - Hewlett Packard Laser Jet 51

Power Cord for Prmter
Pnnter (Parallel) Ca‘ule
Toner Cartndge (Spare)

p~
(=4

o 4-‘1'-47 Backup Media - PD disk |

4-1-5 Spare parts for future extension (I)rwe Bracket SCSI Cable Screw,| 1 set

. etc) .
' 416 Software - Windows 95 (Enghsh version) mstailed
Backup Disks 32FD
MS FORTRAN Power Station : _ 1set
e Editor - ' 1 set
Other Software FD: Floppy stk Dlskette (15 FD and 2 CD- ROM) 1set
417 Manuals in Enghsh | ‘ 4 1 set

Miscellaneous Local Supply

|Tyi-ethanol Amine: 500 cc - courtesy of ELETROSUL & CEEE _ _
Cylinder Gﬁs: 80: 2500 ppm in nitrogen’r - 5 litre cylinder with pressure|2 cylinders

regulator

Aldl



-Appendix 1-8

7.1

7.2

Technology Transfer

(Chapter 7 of Interim Repoit, June 1996) . ..

Preface

" Scope of Work for the Study has stategd as follows for tl}e technology transfer:

In order to transfer techno!ogzes to Brazd:an counterpart personne] trammg on

' J'b]iawmg jtems shall be held.

(1) Planning of enwmnmental monitoring and’ mamteuance of. tbe momtormg
system
(2) Measurement of emission gases fi'om sources, and

3 Estimation of the effects of each power plant by numenca! smm}atwn model

The Study is scheduled only for a little more than two years. and is evaluatihg only

the coal fired boilers. Poi]utmn issues must be ‘dealt w1th long and w1de ranged

actions. Air and stack gas qualltles have to be nionitored contmuously in ordez to

‘meet variations of weather and e'mlSSlOﬂ suurces And accordmgly, future quahhes

have to be predicted and countermeasures have to be planned.

The JICA Team planned and carried out classroom ]éc‘:'turé’s“-a-nd on- .tliné: job traihing

' durmg the Second Fleld Work to lmplement the statements of the Scope of Work.

Acquired technologles by Brazilian counterparts can be apphed not only for regions
mﬂuenced of coal boilers but any other reglons influenced of any air po!lutlon

sSources.
Classreoms

CEEE’s Training Center hosted three classrooms as follows:
a) Ambient Air Monitoring on February 8, 1996
b) Stack Gas Measurement on February 8, 1996
¢) Data Management on March 5,' 1996

Altogether 41 Brazilian audiences from FEPAM, two power company headquarters,

and three power plants had signéd up to the lectures on Februatﬁ,r 8. Texts had been

delivered to the two power companies ten copies each with guaranteed arrival of two

- AL42




weeks beforehand. The lectures were designed to impress the attdiences'practiéal
- aspects for principles, operation, maintenance; calibration, and trouble findings of
“the related JICA Equipment. They might have difficulties in digesting the details,
" because there was no real equiptent in hand to see. Besides, there was unavoidable
language barriers. Ho'&rever, the JICA Team evaluated the lectures were worth to
give the audiences general idea on the equipment and its opération and maintenance.
Parts of the lectures important for the field work were repeated in small classrooms
at-each site with seeing and touching the real equipment and with interpreters

~ gradually accustoried in technical te¥ms with repeated discussion.

The third ¢classroom at the CEEE Training Center was for pollutant diffusion in the
- air. Avound 15 people attended the class. For those who were specialized in air

pollution, the lecture _méy be worthy for reconfirmation of tne’s knowledge. However,

for starters or novices to the air pollution issug, it was the must to realize. It covered
~ factors affecting air diffusion,; data analyses, and diffusion simulation in general. The

JICA Feam will opén similar classes with advanced fopics.

In Charqueadas, a classroom was held for theoretical ‘and operational training
courses about ion-chromatography and pure-waler preparation given by a local
. representative of the equipment supplier. More than ten people from ELET_ROSUL ‘

‘had attended at the class.

7.3 On-The-Job Training

On-the-job training (0JT) is the most effective method to transfer technologies in

shorter period to a small group, bécause it is carried out person to person directly.

The JICA Team carried out OJT always when any new kind of the JICA Equipment
‘was mobilized to use primarily at the site. An expérieﬁéed mémber of the JICA Team
_showed his technology at first to his couriterpaits with explanation and subsequently

gléide_d the counterparts to follow the explanation repeatedly until the JICA member

" felt confident his trainees to be able to use by themselves the equipment without

. giving damages on it.

There is no othé'r_ method than the OJT to transfer stack gas monitoring technologies.
However it is very laborious because of noisy and dusty conditions around boilers. At
- least'twopeople is needed to carry out the monitoring, one at the sampling nozzle and
- the other at the analyzer. Both are usually se'p'arat.ed apart from each other: on top of
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the duét and on the ground. These were true in ail three power plants. Especially
" whete there was only one instrUctOr, the technology tréhsfe:r.by 0JT was '\?ery'difﬁcﬁlt.

The most troublesome part was for monitoring of TSP loadmg in stack gas The JICA

Pearn will continve OJT on TSP monitoring ‘at the 31tes streSSmg technologzes or
* know how as mentioned in Item 4.2, Chapter 4. -

The first OJT for the stack gas monitoring was at the Charquea&a"s' Plant. Because of
“the fitst, Ith_ere vere many people circled around the instructor and raised many
questions of the same kinds repeatedly. Progress was .slow,' probably partly because of
too many people having wide variety of vocational backgrounds, unbearable site
conditions, in-experience of interpretérs in teéchnical terms. Both sides were patient
“enough for the technology to be transferred finally to the satisfaction of the JICA

Team. However, the satisfaction is limited just in keeping’.:ﬁx_nctidns't)f analyzers

without damages. Among the first group, if named only two, Mr. Jose L. Magri and Ms
Christine R. Coelho had well acquiréd the t_échnplogies_.:T'hé_ JICA Team asked and
ELETROSUL kindly agreed to dispatch Mr. Magri to Candiota to assist the JICA
Team in transferring his knowledge to people in the Candiota Plant. Ms. Coelho

helped also in leading operators for under_standiﬁg technologies. _

~ OJT was carried out in many events for operation and ii]_aintenance instruction of the
fixed ambient air monitoring stations and of the chemical laboratory, also. From now
on, experiences will help accumulation of know-how in Brazilian Team member on
handling of the JICA Equipment. ' ' :

7.4 JICACourses

In its various acitivities, the JICA Headquaﬂers has two training courses for

- foreigners, namely the ‘project ‘counterpart course and the: group’’ course. The_se
courses aré'under separated account from an ordinary project such as this Sfudy As
the project counterpart in the fiscal year of 1995, Mr. Serglo Ladmuk was mvzted to
dapan in January 1996 to acquire facts on momtormg, control,; pubhc relatlon and so
on of air pollution at a power company, a stéel mill, and a typlcal local mumcnpahty of
Japan. By his understanding of Japanese conducts on“air pollutidn issue, both
Brazilian and Japanese Teams have been able to have common points of view in the -
Study.

Also, there were several engineers in Brazilian Teams ivho_héd_visite"d Japan in the

" group courses in relation to power plant operéticﬁ. Th'ey' were and would be very
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helpful for the duration of the Stﬁdy. and beyond for the future in Brazil.

(p1- 7 of Interim Report, June 1996)

-JICA dispatched an instrument expert, Hisao Sugidomari, for a month and a tocal ion-

chromztography specialist, Eduardo Alberto Giachero, for 5 days, together with the JICA
Team under separate contracts. Their contribution to installation, commissioning, and

téchnology transfer for ope_r’atioh, 'i:nspe'ctior_l and maintenance of the equipment was very

"much appteciated by Japanese and Brazilian Teams.

" (Addition, August 1897)
- JICA Courses

As the projeét counterpart course trainee in the fiscal year of 1996, Mr. Edison Pereira de

Lima was invited to Japan in September-October, 1996. His courses were almost the same
as those of Mr. Ladniuvk’s visit. By his study in Japan, both the Brazilian Teams were in

the same understanding of Japanese conducts on air pollution issues.

Mrs. Rita Tissot was invited as the last project counterpart trainee in July - August 1997.
Her course was mainly to acquire technologies on heavy metal analyses using the atomic
absorption method, and to improve the ion chromatography techmology in addition to |
those acquired during the Study. She brought samples of air borne TSP and stack gas fly
ash for her analyses. The results were reported in Appendix 4-12 and cited in Section
44.3.

{Addition, June 1997)

‘Numerical Simulation Model Transfer

" During the period of every Field Work, analyses of numerical data and air pollution

mechanism had been discussed. Fina.lly, ‘during the Fourth Field Work (March .1997), the
dispersion simulation system fabricated by the JICA Team was installed in the computer
of the JICA Equipment. Usage of thé system, function of each module composing the

systein; etc. were tfansferred to both Brazilian Teams in detail.
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jAddltlon 1997) .
Materfals Handed-over to Brazilian Side for Technology Transfer

a. - Class Rooni Text - Volunie A: Ambient Air Monitoring, :p.'p 71

b. Class Room Text : Volume B: Stack Gas Monitoring, pp 63 .
Venders Instruction Manuals - HORIBA, 'EKO, OGASAWARA - KEIKI,
NIGORIKAWA RIKAKOGYO TOA  Electronics, SHIMADJU Water Pro, and
DIONEX-USA . - '

d. 38 Handbook - Env:ronmental Technology, 1992 : -

e. Industrial Pollution Control Vol I, publlshed by Industrial Pol]ut:on Control

~ Association (Japan)
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Appendix 2.1

Coal Mines in Brazil: Production and Sulfur Contents

Source (#053)
‘State of Santa Catarina
ROMin 1993 | Recovery Major Products in 1993
~ Mine ~tons |'S% tons | tons S%-| kealkg | Name
Nova Prospera Miner, R N ' : :
4. Mina A - Sangao .. 804,714} 319 .~ 284,825 266,049 1.6 4,550{CE4500
Carb. Metropolotana R , R o .
‘. Bsperanca - = | 1,213,719] 4] 295,116] ' 242,018{ 2.22| 4,592|CE4500
~“Fontanella 66,3021 43 .
“[Carb. Criciuma 671,022 - nal 301,923 225,785] 1.8] 4,500{CE4500
Co: Carb, de Urussanga , 0 ‘ .
‘Santana | 201,083] 4.75) - 65,436] 40,649 2.5] 4,550|CE4500
Santa Agusta L | 365 50413 31,625 CE4500
" Sao Geraldo 1,093,827 4.2{ - 289,932] ' 131,5678! 2.57| 4,687|CE4500
IC: Treviso-Itanema M |-~ 573,000 - 106,930 87,405] 4.5 5,600|CPL
Massa Falida de CBCA~ R o » L
Miria 3-Verdin. - 584,072{ 3.1 219,274 102,820 1.9 -4,500105*.4500
_ 99,004] 2.0| 5,400[CE5400
Sao Simao 88,290 2.8 25,604 10,000} CE4500
L 12,955 (2.0/ 5,400/CE5400
Sao Pedro 91,762] 2.85 26,611 20,042] -|CE5400
Barro Branco, Mina 3G .| - 336,623 3.21 167,132}  151,094| 2.75] 4,510|CE4500
~ [Ibramil-Plano Legeado | . 80,8581 2.79] = ' 26,762] . 18,025 27] . [CE4500
C. Catarinense - Poco3 |~ 337,786] 35| 170,566] 92,993 1.4] 5460/CE5400
R R ' ' 28,506 |CE5800
o - 28,5801 2.5! 4,500/CE4500
|Coque Catar. - COCALIT| - N »
Rio Fiorita - Sideropolis | . 87,493 - 35,308 13,138 2.18] 4524|CE4500
Capivari =~ . . D INE . :
Rio Deserto 114,837] 4.47 - na ‘nal na na ,
C. Bélluno, Vila Irapua 22,0000 4.3 - 12,800] 12,800 3.5! 4500[CE4500
_91,762| 285 26,610 21,858 na nalCE5400

" IMiner. Perola, S. Pedro

Re’l‘er_ to attached figures for locations of mines. -
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State of Rio Grande do Sul-

“ROM in 1993

““Major Products in 1993

Note:

1) Mine name order:

Company Name - Mine Name - and indented mine names where coals are produced xf several

kinds of coals are processed at the mine {the name net indented).
2) ROM: Run of Mine, 3) CPL: ¢oal pre-washed

4) Long names are abbreviated and to be referred to the orlgmal source.

Recovery
Mine ._tons | S% |  tons _tons | S% | kealkg | Name
CRM-Mina Candiota 1,216,171] 1.58] 1,210,648| nal 1.58] 2,930/[ROM
' ~ 2,096] na|  na|CE3300
. N 1,239 0.9 4,605|CE4200
Mina Léao I 153,667) 09| 102613 . 53,101 0.7 4,250/CE4200 |
_Tagquara ~ 71,833] na|l - naj - 48,523; 0.65] 4,750[CE4700,
Cop'elmi Mineracao SRR T IR SR : N T R
Recreio ' 969,655 1.9 849,272 © 236,902 1.3[ 3,044/CE3100
. Butia- Leste 480,705] 2.3 | 7 323,640 1.9} . 3,750{CE3700
. - 240,135 0.8 ' 4,762|CE4700 |
Faxinal - 28,620 1.6 . 62,456] 1.3 3,044{CE3100
- Recréeio 87,476 - 47,950| 0.8] 4,762|CE4700
_Charqueadas : o e
Santa Heloisa . .0l S e L
CarbOnifera Palermo 253,259] . na 111,703| .- 62,908} 0.65| .4,195!CE4200
' : L] Co ) 39,067 0.38] 4,721|CE4700
Co. Nacwnal de Mmer. _ - S N
Candiota, Mina de Seival 46,7011 1.5 46,701]. . . 46,701| 1.5 3,200|ROM
' State of Parana
ROM in 1993 | Recovery Ma_por Products in 1993
= Mine _ tons = | S% tons 1 " tons | 8% | keaVke § Name
Carbonifera do Cambui’ B _
Amando Simoes 194,395 55 -94,816| 34| 6,050JCPL
Poco 115 ss 66,610] 6.5 23,612 3.5 6,000{Fino
© Frente 20 7,101 7.5 39170 | 4,880[ROM .
830 ss 5,205 7.5[Total | ' 14,880 ¥
o . ' 150,647 - -
Klabin do Parana Miner. 1o T NI R
Mina 2 7,118]13.23] - 4,505] 4,505] 9.46] '5,855/CE6000

5) C. or Carb.: Carbonifera, 6) Miner.: Mineracao, 7) Co Companh:a 8) na: not avallab!e

Refer to attached figures for locations of mines.
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Appendix 3-1 : Compsrison of Environmental Criteria of Afr Quality
K _ Brezil o Yorld Health
1 Pollutant valuation | Primary | Secondary Japan Yorld Bank Organizetion
time Criterla | Criteris (1B) - (TK0)
Total | Annual mean - 30 60 - - {0.04-0. O6ng/n’?
‘suspended . _ {40-6M0
particulate | 24 hours 240 156 - - 0.15-0. 23ng/0’
N Cugifm? ) _ . (150-230)
-| Smoke ‘Annual mean 60 - 40 - - -
( ug/m? )1 24 hours 150 100 - - -
Thoracic Annual nean 50 20 - - -
particies | 24 hours 150 150 0. lug/m’ - |- 0.01mg/w?
( wgim?* )| (100) (70}
1 hour - - 0. 2ug/m’ - -
. . _ (200)
Sulfur Annugl mean 80 - 40 - - -
‘dioxide 24 hours 365 109 0. Cdppn - 0. t5ag/n?
(pg/m?* )| (114) {150)
1 hour- - - 6. 1ppa - 0. 3508/’
. L ) (285 (3507
Carbon 24 hours - - |0ppa - -
monoxide _ (12,500} _
( ng/m?7) | 8 hours 10. 000 10. 000 20ppa - 102g/n?
o . (25,006 (10, 0607
! hour 40, 000 40, 000" - - 30ng/n’
. 1 . (30, 000)
Ozone Oxidant Oxidant
( pg/m? )| . 8 hours - - - - -
' : 1 hour 160 166 | 0. 06ppn 160 -
1 : (1282
Nitrogen . Nitrogen oxides
dioxide Annvsl wean 100 100 - 100 -
(pg/m? )| 24 hours - - | 0.04-0.08 - 0. 150g/m?
- 7 . (&2 - 123) (150)
I hour - 320 - 190 - - 0. 4ng/n’
: \otes :

1) Equivalent values which are converted into the unlts used in Brazilian criteris,

“ criteris of Brazil..

 _respectively

~ are given In parentheses.
?) These concentrations are measured at the condition of 25 C and 1 atm.
§B and ¥HD,  and at 15°C and 1 atm.

for the

for the Japanese,
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Appendix 4-1 Compilation Method of the Monitoring Data
A4.1.1 Monitoring data measured by JICA equipment

The data copied from the data logger to floppy disks are converted into text data of DOS
system with the program ‘APCONV.EXE. However, this prograni only converts the
binaiy data of thfe logger to text data, and some more processing is recessary for

compilation as hourl&’_ data base,

- (1) Abnormal Data Sereening

i (2) Unit Cohversion
(1) Abnormal Data Screening

Abnormal data should be excluded based on the information like ‘Value Code’ and
‘Device Alarm’ of text data (Fig. 1). The value code indicates ‘0’ for no data and ‘1’ for
hourly average vdlue. The eguipmeént installed in Brazil usually takes 3600 data for
one hour and average them to obtain the hourly average value. At present, the ‘Log
Alarm'’ is not uséd, and alarm information'{rom analyzer and measuring device is
stored as the device alarm information: The device alarm area takes 2 bytes (= 16bits)
and each bit is defined as Table 1 (Also included in Instruction Manual by HORIBA).

Table 1. Definition of Device Alarm Bits

Bit . |Meaning of Alarm
bit00  |Analyzer Alarm

bitd1 |Reserve (Don't Care)
o
Ibitrz.
[bit13  |Calibration Alarm

bitld - |Maintenance Alarm

‘bitis . |Power Failure

‘Only once alarm during one hour results in changing the bit value from 0 to 1. The

device'alarm'bit is converted in hexadecimal expression, and right side is lower bit.

CAdL



The algorithm to exclude abnormal data was defined as the folloivings:
Device Alarm=0; - _ - Normal
Device Alarm=1; . :
Value Code=0; | Abnormal

Value Code=1; :
1800 <= Valid Data<5400; ~ Normal.

Valid Data<1800 or 5400 <= Valid Data; Abnormal

Essentially, the monitoring staff should check the original data with editor based on

the above information to obtain certified values.

(2) Unit Conversion

~ The ‘value’ of the text data is shown to the fifth decimal place with the oiiginal uriit as
in Table 2, but the fifth or the fourth decimal is nonsense conmdermg the accuracy of
monitoring equipment. Moreover, the usual range of the items are known from the

experience. The units of the momtormg items are converted as in Table 2.

Table 2'..Unit Conversion

. ltems ° |Item Code | Before | . After :
802 -2 ppm- | ppbh
NOx 3 ppm - ppb
NO 4 | ppm | ppb_
NO2 ... B --'ppm'ﬁ - ppb .

Net Radiation| 135° | KIm2 | Wim?

When NOx value is not equal to the sup: of NO and NO: val'ueélbecauSe of rounding off,
NO; value is determined by subtracting NO value from NOx Va'!u'e to keep the equality.
This processing is Jushﬁed from the fact that NO: value i$ also calculated with NO and

NOxi in the momtormg eguipment.
- A4.1.2 Monitoring data measured by Brazilian equipment

Meteorological data"ex«:’épt net radiation aze rheasuréd by Braz’iliaﬂ side, "an’dlprovide'd"
‘to the JICA study team in ﬂoppy disks. The 1tems used in thls report are wind speed .
wind direction, solar radlatlon and ramfall amount Sxx of 10 mmutes average data for. "
wind speed and wind direction are recorded for every one hour, hourly mtegrated data :

are recorded for solar radiation and hourly accumulated data (rainfall total for each :

?A4j-2'




. hOur) are recorded for rainfall amount. Basically, unit conversion is not necessary for
solar radiation and rainfall amount but the solar radiation data during the nighttime

are assumed as zero for the convenience of the analysis.

For the data of wind speed and wind direction, the following processing are necessary.
) Av'e'raging from 10 minutes data to hourly data

(2) Unit conversion of wind direction data
(1) Averaginig to Hourly Data

Usually, six of 10 minutes values are averaged to one hourly value for wind speeds and
wind directions. There are two options for averaging wind data. One is vector averaging
method and another is scalar averaging method. For the purpose of this study, the
scalar averaging method should be used because the scalar value of wind speed is the

important parameter for dispersion simulation.

Algorithm to calculate the scalar average (AS) of wind direction is as the followings.

]

'ZD:‘(‘.)
AS=

N

Ifi=1,
D,() = A4,(1)
16 > 1,
DELTA = 4,(i)- D, (i-1)
KDELTA < -180, D,(i)=D(i -1+ DELTA + 360
IfDELTA < 180, D,(i) = D,(i-1) + DELTA
IfDELTA > 180, D,(i) = D,(i~1)+ DELTA-360

‘Here, Adi) is each 10 minutes value of wind direction in degrees from 0 to 360.

" Reference: On-site Meteorological Program Guidanee for Regulatory Modeling Applications,
U.S.EPA, 1987

(2) Unit conversion of wind direction

Wing direction data in degrees.will be converted into 16 wind direction to be uséd for
_ -the analysis and simulation systém of this study. The conversion is conducted as the
‘followings.

0SDS1126N 1125<DS3375NNE  33.75<D<66.25:NE
56.26<D<T8.7ENE ~ 78.75<D=10125E  101.25<DS123.75ESE

0 123/776<D<146.26:SE - 146.256<D=168.75:SSE  168.75<D=<191.25:8

. 191.25<D£213.75: ssw 213.75<D=236.25:SW ' 236.25<D=268.756:WSW
258.76<DX281.26:W  281.25<D=303,75:WNW 303.75 <D 5326.25:NW
326 25<D<348 75 NNW 348 75<D<360 N

A4:3



Appendix 4-2 Wind Rose by Month
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Fig. Wind Rose Diagram Year: 1996 (Mar. to Feb.)
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Appendix 4-3 Stability Classification

Table 1 Pasquill's Stability Classification

(Wind Speed, Solar Radiation, Net Radiation)

Wind Speed Solar Radiation(T) kW/m? Net Radiation(Q) kW/m?
- (Uym/s T20.60 [0.60>T .  [0.30>T 0.15>T (Q=-0.020 -0.020> -0.040>Q
- _3 2 - 20.15 Q=-0.040

. . 'lo.so , _ .
- U<2 A AB . B D b - G G
250U<3 A-B B C ) D E F
3ZU<4 | B B.C ¢ |7 D D E
1=ZU<6 [ CD | D B[ D D D
T 6=U C D D D D D D
Table2  Pasquill’s Stability Ciassification (Senshu, 1977)
. (Wind Speed, Net Radiation) '
_ Daytime ] . Nighttime
e Net radiation (v, caliem’/h)
Surface wind y |.30>y 15>y TS5y | Oy -1.8>y -3.6>y
Speed (m/sec) | >=30i >=15 | >=75 3= >=-1.§ >=-3.6
" U< A AB'{ B ~dD D G G
2<=U<3  |AB] B c a | oD E F
3<=U<4 B -B-C _ C daD nD nD E
4<=U<6 CcC { CD -dD aD aD nD E
6<=U C dD dD dD nD nD E

Ad.7 |




Appendix 4-4 Diurnal and Monthly Change of Meteorological Factors
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Appendix 4-5 Cumulative Distribution

CAPIYARI

N0 (PPB)

SNGLE 7550
WX ¢ HOURLY
DULY

90 (112 D)
b€ 1712 )

/A

asy

}Zﬁ,/f

rd

34

54 “’///.
/

DEPREC

i 30 53 i

NG (PPB)

SANFLE 5656
MAX T HOURLY
pAll

{81700
9.0 /18 )

98,

e

e

o

L~

43%

£
A

AERPORT

1 W0 10

NO (PPB)

SPLE 1973
MUY : HOLRLY

53 {5/ 2 16:00)

DALY

3 (
5 {50 )

89,

e

938%

-
/

84

[ 1] 50 1H

Jorge Lacerda Power Plant

 CAPIVARL N02 (PPB)
SORLE 159! T
NAX 3 ROURLY ~ 4% (1021 4:003
S DALY I { 5/1§ 1
. ' : /
935 . /
§
5 /-//
, j/ |

LU £ 5 100

~-
o

Charqueadas Power Plant

- DEPREC - - - NO2(PRR)
SAFLE B65 i
MUz HOURLY 37 { 8420 §8:06)
DALY

11 { /20 })

" %{/J
:;;

2 LI L I LU L)

Candiota Power Plant

AIRPORT N02 (PPB)
SAGLE 7977 o
NAY @ BOURLY 20 ( 7/18 18:20)
DALY 7 (3/i8 )

5. ’ 7
& /

T s 16 10 s 00

Cunulative Distribution

CA4-14

--Dally Average
—Hourly Average

CAPIVARI NOX (PPB)
SALE 1567 ,
XX ¢ BOUREY 196 (12412 160
DATLY. %7 (11 )
9. /
934 — : : / /'
» . 4
L] //
L~
. // //
]
v .
T s 18 20 50 100
DEPREC NOX (PPB)
SAFLE 8656 .
XA BOCREY T4 {8714 17:00)
DALY 15 (614 )
99,9 /
83 - //
/

/

NV
\\\\.

1 LI 10

AIRPORT

SOGLE 7911
WAX - EOURLY
DALY

NOX (PPRY

53 8/ 2 16:00
11 (1'/1‘9 [

g5 Pl /‘/
y

s.'/

B\

B 507100 -

" Year 1996 Mar to 1997 Feb




Jorge Lacerda Pover Plant

—Daily Average
—Hourly Average

16 200

T 5 10 -

5100 200 .

! [T T

CAPIVARI $02 (PPB) VILA MOEMA - So2(ppB) S40 BERNARDO 502(PPB)
SOGLE 634 SAPLE 6176 SANPLE ~ 5643 )
AT : HOLRLY 336 (12/12 11:00) T BOURLY 322 Q107 9 19:00) AL : BORLY © 436 ( B/ 6 14:00)

DALY . 35 (um ) CDAMY S O9A8 ) DY 63 (8/6 )

9 T 83, — ' 89, — 1=
%4y : ,,,Zf-’/ A // // g /;//
8 /:/ ,. L * V4 / | b 84— //A/

d— 7/ o //// ; /
. l/ ' Y At :¢ —
TS 10 w30 100 100 T 5T 20 50 100 2% R T TR T
’ S ‘Charqueadas Power Plaut
DEPREC | $02 (PPB) JACH SO2(PPB)Y ARRANEA . TOCO $02 (PPB)
C[seete mest . . L [SOE, At T ¥ SWPLE 7209 .
WAT ; HOURLY 130 3/ 1 13:00) S s BoURLY 168 € 4716 19:00) WAL BOCREY 173 {5/ 12:00)
oalLY 1 8/83 ) . DAIL 18 ( 4/16 ._\) -PAIL 3 U.N . )l
38— VA — 9, : : - ) —
b AT I ot = . //;f”f/
g L DI ; 5 =
8 f‘_/.-' B—T— ,r/ 8 /
. / . : 5 //// . /
A :
T ; : '
TSI 0 50 160 B I ST R TR VR T A TR TR RN TR
é%? R : _ _Candiota Power-Plant
CAIRPORT  C © 0 SOQ(PB) . . CANDIOTA I S02(RPB) TRES ‘LACOAS 502 (PFB)
A SOPLE (T o L w1 SAPLE 4483 . SAWPLE 6759 .
NAT; HOURLY 89 C10/36 11:00) NAR : BOLREY 113 ( 4/30 14:00) WX @ HOLRLY 128 € 9723 15:00)
ASNL TV R I 77T D A DAY 21(4/30 ) DAY 16 €1 L)
3.4~ I I N L Chiv — 1 8. '

QSJ V///’— L - (/ 935y ﬁ’/ ;

R . 1 ‘ 5 =7y 1
iz} 7 =z
- t = i
R !

1 56 160 700

51020 50

'4Cuﬁﬁlalivé'Disfribution

‘A5

*Year 1995 Mar 1o 1997 Fed




Appendix 4-6 TSP Concentration by High Volume Sampler (1t g/m3)

"Data taken by the Brazilian Team

Jorge Lacerda

~Date Vila Motma | . Capivai  fSs0 Benaido]
070196}~ 56.21 39981  24.4%
07/04/96 67.7111 13640 3543
07/09/96 | 5443| 63101 28.14
o7/t1/96]  82.44| - 213.26]
Jomiese] 119491 2%5120] 6177
07/18/96 | 199.05fF 18290 7446
0712396 |  4350] 11542  25.09
07/25/96 6646 102.350| . 6192
072996 123841 17598] 19728
073156 | 107351 22733f 6011
08/06/96 | 11928 2i8353] 4078
08/08/96| = 89.04| 13485]  63.62
08/15/96] 80.08| 14028)  63.24
0820961 167.65] 17460 10426
08/22/96| 12612f- 18L78]| 7815
0826/96 | 1991 | 2988 1474
08£29/96 123.54] 4829
09/06/96 31307 9470
09/12/96 20373 54.42
09/12/96 18640 5350
09/18/96 8750] 3354
09/24/96 13.39] 1103
Q09/26/96 18.46 11.56
10/01/56 _ 30.29
10708796 4640 31.29
16/10/96 51.48 f
10/15/95 ‘32,62
10/17/96 471 3242
102296 3283 4467| 2667
102496  29.83) © 4859 3000
10/29/96 4667 3180
1031196 | 4617) 3221
11/05/96 | 185.52| 232.68 '
110796 | 179.80 - 15258
11/19/96 299911 7517
11/27/96 T 11046
12/03/96 13338
12/05/96 7240
12710796 26,00
12/12/96 9410
1217196 |. - 9524] 13000
12/26/96 1 10273 109.20] 7284
“01402/97 900] 4612 .
01/06/97| 12047] 14401 - 11242
00897 | 10150} 14742 11692
011397 1846) 10211
01/16/97 39.21 7868 54.43
{ ovr20097 4669  68.08
0L/22/97 - el s
e il B 39.34| 6830

Sao

Date Vila Capivali | 8 ‘
) ~ ... § Moema Bernardo
03/04/96 | 22.93 18.45
03/11/96 | 38.32| 77.57 S
03/20/96 | 4322| 3221
03/27/96 | - 47.08] 63.98
04/03/96 | 56.27| 117.94] |-
04/10/96 | 22.12|  35.32 23.69
04/18/96 | 58.63| 106.37 47.66
04/23/96 | 96.91] 124.91 97.83
04/25/96 | 100.69] 79.20 44.08
05/02/96 | | 43.19 38.48
05/07/96 121.70 63.03
05/09/96 | 141.48| = 59.20
05/22/96 '49.43| - 18.98
05/27/196 _46.33| 45.93
06/04/96 3 69.73
| 08/50/96 | - 92.57 - 59.96
losri2mo6 | 11760} | 17917
06/17/96 | 39.65{ 42.74| 4766
06/26/96 | 27141 21,78 - 11.12
07/02/96 t 45.76 | © 91.48 54.72
02/03/91 .3362] 57.91
02/05/97 113.95 :
02/13/917 94.47
| 02/18/97 7526 |
02/20/97 211.13
02/26/97 - 69.38
03/06/97 § 43.83| 114.55 38.85
- 08711/97 | 66.15] 189.03| 78.65
03/18/97 | 43.31] 113.56]| 4633
10320197 | 7752} 133.82] .75.78
03/24/97 | 76.31] 207.13| °47.70
03/26/97 | 198.71

284.99

~'88.62

" Data Distribution (1/96-3/97)
. (No.ofData) -

it g/m® .

V.Moema | Capivari {S.Beinado | -
| S149 52 59 €0 |
150 - 239 5 14 1
=240 o] .3 0
Al 57 7% | 61

- Ad4-16




10/15/96

CHARQUEADAS

‘ Date

Arcznca Toco

‘Date - | Arranca Toco] - Jacui
ovoees| 0 T} 10/17/96 81
Jomoge| | 60] 10/22/96 10}
| ou12/96 ) 38p 10/24/96 25
] 61/18/96 P np 10/29/96 61
| 01/24/96 " 64 22 10/31/96 52
02/06/96 | - 47 11/05/96 118
02/08/96 - 33 11/07/96 67
02/11/96 26 13/12/96
02/18/96 27 13 | t113/96 69
02/23/96 87 41 -11/19/96 60
02/29/96 28] _ 11/21/96 78
04/05/96 3l 19 11/26/96 86
o4/11/96). 24 11/29/96 193
04/17/96 5] IERENY: v] RIEE 12/03/96 102
04/23/96 133 - 59 - 12/04/96
05/07/96 1T s 12/06/96 <80
05/11/96 129 0 52 - 12/10/96 139
05/18/96 109 33 1217/96 -30
05/23/96 |- 26 12/19/96 147
05/29/96 37 12/24/96
07/04/96 64 19 12/27/96 41
| 07110/96 S { 12/31/96 60
{ 07716/96 84 26 01/03/97 68
07/21/96 791 - 01/07/97 93
07/24/96 121 - - - 01/09/97 35
07/30/96 2 B 01/14/97 53
08/01/96 i) - . . ] 0116/97 39
08/07/96 40 perrec '] | 01/21/97 52
08/08/96 - 161 | 01/23/97 41
08/09/96 1 ) | 01728197 99
08/13/96 126 - 31 | 0214197 67|
08/15/96 55 ] ] o2nser 46
08/20/96 1 9] | 02720197 54
08/23/96 103f - | ] 02122497 44
08/27/96 8l - | | 022597 59
08/29/96 67| 3} | 0272797 ,
09/03/96 20] 7| | 02/28/97 32
09/05/96 g4l 1 03704797
09/10/96 60 . “25] | 03/06/97 39
09/12/96 86} Co o 030797 74
69/17/96 41f 4] | 0371297 60
09/19/96 9] ~} | 03115197 - .43]
09/24/96 | 34 - l{osngmer] . 60
o loseseel | 4] | 03720197 58
| 09727796 24| - |o3fser e
1001961 63] . R
wosws| - 4] o
10/08/96 139 ;
10/11/96 75 3
42 14 L
TA4a7

DEPREC

4

37

6
31
i3l

19

63

23
19

15

44

44

32
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30

10
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CHARQUEADAS - continued

CANDIOTA

" Candiotalil |

“Candiotalll |-

LAl

Date Arrsncd Toco | Jacui
03/02/96" ﬁ 26
03/06/96 a0 | 25
03/12/96 144 | 54
03/18/96 64 | 33
03/24/96 84 | 135
03/30/96 38|
04/29/96 94 | 28
06/04/96 TN
06/10/96 152
06/16/96 46
06/22/96 49
06/28/96 13 | 20
Data Distribution
“(No. of Data)
i g/m® | AvconcaToco | gt | DEPREC
296297 | 11967196 { 896397
<149 86 ] 21| 29
150 - 239 2| o 0
2240 3 0 0
All 88 | 21} 99

Data Distribution
(1/96-9/96) & (12/96-2/97)

(No, of Data)

qu glm3_

Candiota HI i

<149
150 - 239
2240

54
0
0

54

Ad18

- 21.85

.| Date . .
[o1/06/96 ] 48.30] | 02/05/57 8.91
jovi2e6 |- 1623 | [ 021197 54.08
Clo1asest - 7941 | 021797 1302
| 01724196 | © 21.44) | 02/2397) © 13.23
-1 01/30/96 | - 20.81 - B T
102/05/96]  64.30
02/11/96( 15.81
Jo21796 | 39.13
cjo223p6) " 4551 ).
| 02/29/96 | - -109.46
o326 4211
103/18/96| © 16.26
03724/961 - 20.54
103/30/96] © 11.43
JO411/96F  24.79
poa7/96| - 1553
J 04723796 - 17.83
"l ods29/96] 14.041
-[osms5/96 ] - 2690}
closrito6) 0 28.04
<l os/17/96 ) - 1720}
] 0523/9f  50.39
- 1105/29/96 | "~ 21.03
[06/04796 | 13.88
| os/10/96] 3139
1 06/16/961 1072
06/22/96{  14.05
06/28/96|  8.69
07/03/96 |~ 42.58
07/10/96 5.12
07/16/96| 17.88
jom2ie6| 16541
1 07/28/96] 3171
[ 68/03/96 | 67.64
‘| osr0996 | 11.00
- 108/15/96|  17.60
08/21/96 | ' 33.20
08/27/96 | 25.39
09/02/96| 1260
09/08/96 2.10
09/14/96|  16.77
09/20/96 | 58.27
09/26/96 682
12/13/96 | 34.25
12/19/96 |~ 38.40
01/06/97{ ~ 30.60
01/12/97) 2737
01/18/97| - 22.02
01724/97| 1931
01/30/97




Appendix 4-7 Monthly Change of SO,

Joige Lacerda Power Plant
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Appendix 4-8 Average Concentration by Wind Directions (SOg & NOY

Jorge Lacerda Power Plant
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