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FOREWORD

This guide summarizes a market study conducted by Brandt Meio Ambiente Ltda. for the
Commercial Division of the Canadian Embassy in Brasilia.

The text aims the Canadian exporter who wishes to, consider growing market opportunities
in environmental control and recuperation, in the Brazilian mining sector. Although flot
exhaustive, this text provides a perspective of an economic activity that is growing, given
the relevance of mining and the pressures for environmental conservation in Brazil.

Further assistance and more details in the extensive version of the study can be obtained
by addressing requests directly to the Commercial Division of the Canadian Embassy in
Brasilia and to the Canadian Consulate General in Sao Paulo at the following addresses:

Commercial Division of
the Canadian Embassy
Caixa Postal 07-0961.
70.410 Brasilla D.F.
Brazil
phone: (011-55-61) 321-2171
fax: (011-55-61) 321-4529

Canadian Consulate General
Caîxa Postal 22002
01499 Sao Paulo SP
Brazil
phone: (011-55-11) 287-2122
fax: (011-55-11) 251-5057

The Embassy is responsible for the states of Rondônia, Acre, Amazonas, Roraima, Parà,
Amapà, Maranhào, Piaui, Cearé, Rio Grande do Norte, Parafba, Pernambuco, Alagoas,
Sergipe, Bahia, Minas Gerais, Esp[rito Santo, Goiés e Dîstrito Federal.

The Consulate General covers the states of Rio de Janeiro, Sào Paulo, Paranà, SantE
Catarina, Rio Grande do Sul, Mato Grosso do Sul and Mato Grosso.
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1. BACKGROUND ON MININO

The search for minerais was introduced in Brazil durir',g the colonial period, when the

Portuguese Crown decided to provide incentives for missions organized to quest for gold.
This practice innaugurated the "GoId Cycle" in Brazil, which was focused in the central
part of the present day Minas Gerais state.

Today's mineraI activities in Brazil result from a mix of resource endowment, chance and

scientific discoveries and public poticies adopted along this century. Most important
among these are:

- the discovery of sizable high grade iron ore deposits in Minas Gerais (1907/1909).
Later on this iron ore would be mined by a government owned enterprise founded
in 1942, "Companhia Vale do Rio Doce - CVRD" which is currently the largest iron
ore exporter in the world;

- the sanctioning of the Brazilian Minerai Code (1934) and the establishment of the
National Minerai Production Departmeflt-DN PM (1938);

- the expansion of large-scale siderurgy, with the founding of a state-owned steel
plant calted Companhia Siderurgica Nacional - CSN (1940s);

- the establishment of a national oil monopoly and the creation of "Petroleo Brasileiro
- S/A - PETROBRAS" (1953);

- the liberalization of regulations concerning foreigfl participation in the minerai
sector, following changes in the Minerai Code (1967);



Brazil has a broad mineral wealth which tends to concentrate in ten main substances.
Indeed, if oil and natural gas are excluded, the following minerals represent about 70%
of the MPV: iron (20.46%), gold (11.72%), granite (8.88%), limestone (5.98%), clay
(5.61%), bauxite (4.29%), cassiterite (3.68%), coal (3.68%), phosphate (3.59%), and sand
(2.11%).

2.2 Exports

Exports play an important role in Brazilian mineral economy. Between 1973 and 1988,
exports of mineral substances, excluding oil and gas, grew from US$ 447 million to as
much as US$ 2,240 million. At the same time, exports of industrialized products made
with mineral inputs plummeted from US$ 130 million to US$ 6,100 million, as indicated in
Table 1.

Table 1

Brazilian exports of products with minerai origin, 1973/88* - US$ million

Substances Downstreamn ProductsYear Total



83.4% of these imports.



4. MINING COMPAN&WS AND VRNMENTAL MEASURES

In view of the growing national and international coricern about the environment and of
governmental action ta restrict potentialty harmf ul activities, mining companies in Brazil
have started to invest in envirorimental conrl

This study gathers information about environmental action in the minerai sector, obtained
throuch a research~ based on a sample amn the main companies in each of the sub-
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esta'Uished environmentaI çquipment industries, serv/ice f
in Brazil, there is. rom for international produots
characteritics of the Canadian environmfefltai sector anc
issues places Canadian potential participation in the Brazi

5. OPPORTUN ITIES FOR CANADIAN COMPAN lES

ht is worth stressing the presence of a diversified r
environmefltal control area. Those wishirîg to enter ti
signifcant needs exist. In addition, the goveronmental effor

andmodrniation of production makes it easier for<
equipment, pçoducts and services to Brazil.
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1.2 Samplsrs and anatysers (isokinetic samplers, low-vol samplers, hi-vol apes

sequeritial samplers, fluoride gas samplers, suiphur dioxide samplers, flue dust analyzers,

electrical conductivity analyzers, electrochemical celi analyzers, oxygen analyzers with

paramgei cell, infrared gas analyzers, field kit analyzers):

Techriar Tec. do Ar Ltda
VDC Iristrumentos Cientificos Ltda

1.3 Services

1.3.1 Projects (feaslbllity studies, treatment specifications, proesse):

aiso adV of the co ling companies listed in Annex 4

4 O ~W1~ mtê ffItiriÉnv evalaion (of industrial pollution controt equipmeflt



?.1.2 Neutralization systemns, chemnical precîpitation systems, demlnt:rçî!zation and

Degremont San. e Trat. de Aguas Ltda
FÎisan Eqvipamento e Sistemas S/A
Proeco Equipamento Ettr. Ltda
Sanidro Trat. de Agua Ltda
Suizer do Brasil S/A

2.13 Biloogjlcal treatment systems:

Degremont San. E Trat. de Aguas Ltda
Maqbrit Com. e Ind. Maq. Ltda

2.1.4 Other (deaerators, mixers, oil/sand separators, cil skimmers, degasfication, cuttes,
chlorinaors and feeders and purnps):

Prod. Ltda



2.3.2 Stock Materlal (hoses, tilter cloth, fliter media,. activated carbon, special screens,
collectors, separators for suspende4 solids):

Aticarbo Ind. de Carvao Ativ. Ltda
Pak Industrial Ltda

2.4 Servces

2.4.1 Projeots (fesibîlit-y studies, treatment speificatiofls, processes):

ATAG-Metipe Equipameflto Proc. Ltda
Audîolab Sistamas Eletr. Ltda
Filsan Equipamento e Sistemas S/A
Ma rit Çom. e Ind. Maq. Ltda
SuIzer do Brasil S/A

plus conslsting. companies Iisted in Annex 4

2.4.2 Monitoring (surface water monitoring and groundwatr monitorng:

disc



32 Services

3.3.1 Solid waste classification:

corisulting companies in Annex 4

3.3.2 Procs optimization and waste recycling (industrial process optimization aimed
at lime reduction and reducjtion of residue hazard levels; development of waste recovery
processes; studies on toxic waste treatability):

consulting companies in Annex 4

3.. Reactive solid waste disposai:

Adcon Projetos e Repres. Ltda
Propex do Brasil Prod. Sint. Ltda

4. Noise Pollution Çontrol Equipment, Monitoring~ & Projects:

AAF Controte Ambientale Ltda

5. Impact Control i "Garimpos" (coricentrators, retorts and amalgamators):

Cimaq S/A Ind. e 0Cm.

Spimec- Ind. e 0Cm. de Equipamentos Ltda



ANNEX 2
MANUFACTURER$ AND REPRESENTATIVS 0F

ENVIRONMENTAI. GONTROL EQUIPMENT INTERESTED IN

DOING BUSINESS WITH CANADA

Ativ. ta

Maia Reggio

res. Utda.



Codistii S.A. Dedini
RQ>d. Rio Çlaro-Piracicaba, kmi. 26,3
Cruz Caiada
Piraçicaba - SP
13400 - Brazil
Contact: Mr. Celso B. Garcia
Tel: (0194) 21-3222
Fax: (0194) 21l3222
Tix. 19-1109CDDE

Degremont San.fTrat. de Aguas
Alameda Santos, 1827 - Cerqueira César
SAc, Paulo - SP
01419 - <razil
Contact: Mr- P. Pereira Neto.
Tel. (011) 283-1188
Fax: (011) 283-1537
TIx 11 -24993

Et luentes Cn./Equip. Prod.
Rua Ferreira de Araù,jo, 38
Sào Paulo - SP
05428 - Brazil
Contact: Ms. Terezinha Nuries
Tel:. (011) 813-7400

EngeuipeEng.Coin. Ltda.

$io Paulo - SP
01042 -Brazil

Tel:- (011) 255-1396

Glusiti & Cia. Ltda.
Rua ltàlia GiusIi, 324
Sâo Pauilo - S

Contact: Mr. Franisco A. de Souza
Tel: (011) 944-6755
Fax: (011) 205-6755
Tix: 11-62221 GIUS

lnbrés Equtp. para Mineraç*o Ltd4.
Rua Adoniran Barbosa, 71
Diadema - SP
09980 - Brazil
Contact: Mr. Carlos Roberto Meius
Tel: (011) 445-1177
Fax: (011) 456-6874
lix: 11-45218

itact: 1
(011)

Kenler



n.. e ind. Maq. Ltda.
), 1758 - Conj. 02

Proeco Equip. Eletr. Ltda.
Rua Bruno Hering, 716
Blunemau - SC
89.035 - Brazil
Contact: Mr. Rodrigues de Lima
Tel: (0473) 33-1735

Ferri Rencinai

Cristoni

s, 114

ressarotto
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Ternoplástco Belfano Ltda.
Av. Santa Catarina, 489
Diadema - SP

09930 - Brazil
Contact: Mr. J. Diesendruck
Tel (011) 456-2244
Fax: (011) 456-2735
Tix 11-44257 BELF

VDC Instrumentos Cientificos
Rua José Bonifácio, 458
Rio de Janeiro - RJ
20771 - Brazil
Contact: Mr. Luiz Carlos Nery
Tel: (021) 593-8223



ANNEX 3
MINING COMPANIES INTERESTED IN

DOING B~USINESS WITH CANADA

C. Brant Fliho



Companhia Pesq. e Lav. Minerais
COPELMI
Largo Visconde de Cairu, 12 - 2Q andar
Porto Alegre - RS
90030 - Brazil
Contact: Mr. Otelo Laurenti Jr.
Tel. (0512) 24-0722

Companhia Riograndense de Mineração - CRM
Rua Botafogo, 610
Porto Alegre - RS
90060 - Brazil
Contact- Mr. Nilo Antonio Rigotti
Tel: (053) 242-2033
Fax: (0512) 33-9828
Tix 51-1918 CRMI

Cimento Caué S.A.
Rod. MG-424, km. 18
Pedro Leopoldo - MG
33600 - Brazil
Contact: Mr. Eduardo Aguiar
Tel: (031) 661-1533

Empresa de Âguas São Lourenço
Parque das Aguas, 505
São Lourenço - MG
37470 - Brazil
Contact: Mr. Rene Simôes
Tel: (035) 331-1576
Tlx: 35-2174

Empresa de Caolim S.A.
Rua Hum, s/n9

Dis. Ind. Paulo Camilo Pena
Betim - MG
32650 - Brazil
Contact: Mr. Justino Faria Lemos Pil
Tel: (031) 591-1306

Ferteco Mineração S.A.
BR-040, km. 593
Conoonhas - MG

S.A.
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Mineração Serra Grande S.A.
Shopping Center Sul - sala 70
Setor Oeste
Golânia - GO
74120 - Brazil

ndeira Contact: Mr. José Maria Fleury



Rio Paracatu Mineração S.A.
Estrada do Machado, s/n#
Paracatu - MG
38600 - Brazil

Contact: Mr. Jeferson Rosa dos Santos
Tel: (061) 671-2929

S.A. lndústrias Votorantim
Praça Ramos de Azevedo, 254
São Paulo - SP
23992 - Brazil
Contact: Mr. José Antonio Branquinho
Tel: (011) 223-8211

S.A. Mineração da Trindade - SAMITRI
Fazenda da Alegria
Caixa Postal 16

Sociedade Mineira de Mineraçào Ltda.
Rua Duque de Caxias, s/nQ
Conselheiro Lafaiete - MG
36400 - Brazil
Contact: Mr. Tagides Ferreira Jr.
Tel: (031) 721-2022

Soeicom S.A.
Av. Portugal, 700
Vespasiano - MG
33200 - Brazil
Contact: Mr. Arnald
Tel: (031) 621-1144

ircellos

- SAMA



ANNEX 4
ý.RVICES CQIYPANIES IN ENVIRONMENTAL COt4TROL
TED IN DOING BUSINESS WITII CANADA

Const. La Cos e mrrendinrtOS Rec. Mii

de Oliveira



Energética - Ener. Ecco. e inf. Ltda.
Rua Inabu, 155
Rio de Janeiro - RJ
20971 - Brazil
Contact: Mr. Frandisi
Tel: (021) 241-1998

ENGE - Rio Engenharia e Consultoria S.A.
Rua México, 03 - 9Q andar
Rio de Janeiro - RJ
20031 - Brazil
Contact: Mr. Robertson Werner
TeL: (021) 272-1222

Hidroquimica Eng. de Lab. Ltda.
Rua Santa Alexandrina 535
Rio de Janeiro - RJ
20261 - Brazil
Contact: Mr. Robson de Oliveira Nogueira
Tel: 273-8140

Rua si
Rio de
20080

Iguatemi Cons. Serv. I
Rua Santos Soraiva, 17:
Florianôpolis - SC

de Almeida



Oikos - Pesquisa Aplic.da Ltda.
Av. Presidente Vargas, 446 - sala 503
Rio de Janeiro - RJ
20210 - Brazil
Contact: Mr. Edson Pitone
Tel. (021) 233-1194

Paulo Abib Engenharia S.A.
Rua Capitão Francisco Teixeira Nogueira, 180
São Paulo - SP
05307 - Brazil
Contact: Ms. Célia Manzoni de Souza
Tel: (011) 864-6922

Plenum - Assessoria e Cons. Ltda.
Av. do Contorno, 6.040 - 13Q andar
Belo Horizonte - MG
ini in - Prn7il

Semco Recursos Ambientais Ltda.
Rua Don Aguirre, 438
São Paulo - SP
04671 - Brazil
Contact: Mr. Rubens de Oliveira Júnior
Tel: (011) 523-0055

Serengo Serv. Eng. Cons. Ltda.
Rua Lamenha Lins, 62 - 49 andar
Curitiba - PR
80250 - Brazil
Contact: Mr. Paulo Roberto Wielewadsk
Tel: (041) 223-9519

.l, 940

30170 -



ANNEX 5
EQI1PMENT, IMPLEMENTS AND SERVICES USED FOR MITIGATION BY TYPE 0F

ENVIRONMENTAL IMPACT AND BY TYPE 0F ORE

IRON

Air pollution by solid particles

- equipment: water sprays
- implements: wettin9 chemicals
- services: sampling and air 9uality assessment, eolian barrier projects

Surface water pollution by solid particles

- equipment: hydrocyclones and thiokeners
- irpplernents: floculants and coagulants
- monitoring an projcs: drainiage, dikes, dams and waste rock piles

LIMESTONE

Air pollution. by sotid particles

- equipment: sprays, cyclones, air curtain, filters
- implements: wetting chemicais
- services: sampllng arnd quality assessment, eolian barrier projects

Surface water pollution bv soli particles

waste rock piles (durnps)



Surface water pollution by solid particles

- projects: drainage, dikes and waste rock piles (pumps)

Noise

- equipment and project

GOLD

Air pollution by gases

- equipment: coils and retorts

Surface water pollution by solid particles

the river



GOAL

Surface water pollution by solid particles

-equipmeflt: filters and clarifiers
implements: wetting chemicals

-projects: filtering dikes, clarifiers and dams

Surface water pollution by dissotved species

-chemical neutralization on systems (suiphide bearing water)

Underground water pollution

- imperviqus lining of dams

ALUMINLJM

Air pollution by solid particles

- equipment: water sprays
- implements: wetting chemicals
- services: sampling and air 9uaity ass sment, eolian baruier proi

Surface water polIlution by solid particles

- equipment: hyddrocyclones and thickeners
- irnplemertts: floculants and coagulants
- monitoring/projects: drainage, dikes, dams and waste rock piles
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SAND

Surface water pollution by solid particles

- equipment: fiters and clarifiers

- proleots: filtering and decanting dikes

KAOLIN



Surface water pollution by diz-solved species

- aeration systems in dams
- studies for eutrophication inhibition and correction

GEMS

Su~race water pollution by solid particles

- projects: drainiage, dikes and waste rock piles

Notes:

For both mines in operation and new undertakings, p
areas are required by law. These reclamation projecthe enterprise and mitigation systems to be adoptei
started environmental zoning, aiming to minimize ner>atural endowment. Senitive environments such aForest, river margin forests, and other spectal areas 1
For iron, g-old, copper and pllQspate: impacts caus

is a clepar necessity.



FACT SHEET - BRA2IL

Area: 8.512,000 km, Poultin 5 millon (90

Capital, Bradiua ,,System of Government: Demnocratic

Head of State: Femnando Collar de Mello Language: Portuguese

GDP: US$ 522 b (90) est. Cunrency: Cruzeiro (C$

Major Trading Partners (1989):

Exports : Rotal: US$ 34.4 b.) Imports (Total US$ 18.3 b.)

1. US . 26.0 1. USA 20.

2. Netherlands · 07.8 2 Germnany 0.4
3Japan 07.1 3 Japar 06-

4.rmarn 04.3 4. Argentina 04.

5ý United ÍGngdom 03.2 5. United Kingclom0.

Canadian Trade Statistics (C $ millions):

1987~~ gg0 19891 g (est.)

Exports 636 574950

Balace (14) 676) (601) .(299) 10

Major Cdn Exporte 190 (CS mdos) Major Cdn Importe 1990 (CS milons)

1. Turbines & parts 92.4 1. Fruit juices 81.4

2. Coal 68.2 2. Footwear 5.

3. heat 55.6 3. tron and steel 53.8

4. Potassium Chloride 43.8 4. Coffee and extracts 30.0

5. Copper ores 37Y 5. Niuminumi 29.4

Main Seltors.o potnyfrCnde uies

d.ygtvnoop tchnokg y prodUcI a nd voas

2 ndustrial qimn acapialgod

4. griultre nd wes prclutssqupmea an services

6. Environmental eqslinn and servics

Rsident Candes aBs. Royal M estal CISB S

Consul enbral (à Palo - flimC. c

epormn of ExenlAfieLT adé Conit Ruthi Zeisier, (613) 99-ff7
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