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The Environruental Mauageuent Program of the Coropanhia Vale do Rio
Doce - CVRD - for Ehe Carajas Iron Ore. ProjecE iu Brazilian Amazonia is
Presented' . ."..: ! I .-::,.-. .:,

C\IRD - a state and privately owned corporaEioo operaEing under
the jurisdiction of the Mtnistry of l(ines 'and'Energyr is the one of the
worldrs leading producers and exporters of iron ore. Created in 1942r_

CVRD has focused on the uines in the southern., more developed sEaE.e of
Minas Gerais as the source of virEually 611 producEioo to date. In L967,
a concentrated uineraL province with rich deposit,s of irou ore, esEiuaEed

18 billioo. Eons' 66.682 Fe, uanganese, nickel, tin, copper, gold, and

bauxige vas discovered in the northern remoEer less develgped stat-e of

ffi,-in the sitrr" iii:ctt"5"", ie

1 ABSTRACT

An iutensive survey prograB frou 1969 to L972 iuitiated
feasibilily studies for a major cooponenE of regional develoPmenE - the
Carajas Iron Ore Project - ao integrated complex coasisEing of opeu pif
.uinel railvay systeu and deep water PorE, wiEh two Eowusites and eigbE
housing divisions.

This ruajor developnent projecE in the regiou raises sensitive
questions about the ial eco 1 r in the peculiar but
relati uoknown zoIt Througb ts experieoce tn the south of

t as ome sensitized to the ecologieal issues of raining

early as L972 with Ehe coopletiou of more Ehan
related strudies, oostly by consulEants under th
responsible for environment,al uanagement,.

!)

("

4

\

projects atrd has developed expertiee in environmenEal assessruent aud
uanageuent prac tices. Study of the Carajas Irou Ore Project began as

twelve environmental and
e supervision of CVRD staff

In 1980, CVRD created an independenE advisory work grouP - GEAI'IAI'I

- 1'esporrsible for advising oo all euvironmental aspects of Coupany

activitiee asd for preparation of -an eorrironmental oauageuent ruanual. At
all project-aites, GVRD created iateroal eovironuental comissions - GII'lAs

- wtricU-eufoEce, monitor and coatrol the eavironmental aspects of project
iupleuentation aud operation. Trro Internal Envirotmeutal Comissious rrere

".i"t"A 
at the mine aod Port sites of the Carajas Iron Ore Projectr

coordinared by ecologisCs, Field Euviroumental Officers' who divide
responsibility for the environuenEal ruauageuent of the railway.

Witb the fo:cual designatioa of au Eavironmeutal Coordinator (t{ay

LgSz, and the contractiug of fulltime Eechnical assietance, the
Envirouoeotal UanageuenE Prograro bas beco,oe atrucEured aud strengEhened;
Uuaget requireruents and tiietables of activity iupleuentation are being.
prepared.1-

a

I

a



2

Ttre Prograu includes:

enalysie of Environmentat Conditiona
Research, Planutng and EstablishmenE of Management strategies
llouitoriog ana Coitrol of Iupacts: Prevention and ltitigatioo

. l{oaitoring and Control of Basic Serrrices ior Aria Inhabitants
-\- CoordinaElou wittr Governrqentalr.EnvironmenEal, Financial and

....i,." :::.,t "- i;.-: i_ :i :. -1,...- : -

,'

The agreegent aigned with FUNATi ttre Natiooal Foundatiou foi
Iodigeoous,populaEious, to provide assistbnce to the 14 Indian zeslervea

;;;" tt. i=L5.ct area ie described. Detaile of the'Programts Progress
;;;;" ;na aciivtEies ecbeduled for fuEure implementatiou a?e'preseuted'

t

i

a

t

-:J

I

:



a

-3-

2. BRAZIL A}ID THE @UPANITIA VATE DO RIO DOCE

Brazil is the second largest,iroo ore producer io the world; iu
.. :.

1980 it produced 87.4 nillion metric tons of ir6o ore - LO.4Z of total

world production. IEs iron ore reserves

are mainly locat,ed io two stat,es - llinas

developed part of the count,ry (427), and

less developed Aruazon region (55"/) .

Ihe princiPal Producer of Brazi

Vale do Rio Doce _(:\rRD) - a scat,e and pr

in 1942, uncler the jurisdiction of the Brazilian ltinistty of illinee and

gnergy. f/ Today one of the worldts leading producers and exporters of

iron ore, the Company also operates bauxite, gold, uranganese and titaniun

mines. Through its subsidiaries aad associated compaaies it is also

involved in geological prospecting and researcb, beneficat,ion in joinf

ventures with foreign associaEes t,o produce and sell iron ore pellets,

oetallurgy of aluuina and aluminum, uarketiog, shipping, reforestation and

cellulose productio n 2l ' (Figure 1) '

, estimat,ed at,'34.2 billioo tons,
.-:-,

Gerais in ttre Southern more

Para in the Northern reuote and

liau iron ore is the,Companhia

ivately owned corporatios founded

(

(

LI

2l

782 of its .shares are Seileral and 222 are held by the private sectotr'

GazzoLa, Eduard.o Alneida, rrPollutiou Problems in the'Ilining Industry
iu Brazil - The Perfortance of tbe Cia. Vale do Rio Docer', April L982'

t

t
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3.

edominant,ly grauulated characEeristig of the ore. However, with

producLion changes, boEh in terms of a greater scale and increased

proportion of uuch finer o.":.environment,al manageueoE became toore

difficult because of probleus caused by dust, noise and gas, aod liquid

and solid lraste pollution during the mining' Processing, handliug, loading

and transport,ing of the fine, ullrafiue and blue dusE iron ore in densely

opulated areas.

,.- ,fr." probleus faced were: -

In the state of Minas Gerais, the juxEaposition of a coaplex of

open pit, sErip uining iron ore operatrions and ghe unplanned

growEh of a huuau sett,lement, Itabira, where population iucreased

frou 5000 in 1942, Eo uore.Ehao 80'000 ia 1982'

Aloag the railway, the loss of iron ore dust to wind erosion,

which in a train of 160 rTagons would lose the ore weighE

eguivalenf of full ore wagon per trip, with au average of five to

Een such trains per daY.

j

i

(

(

l.

t..

2.

,.1

CVRDTg SOUTEERN SYSTE!{ E}IVIEQNI4ENTAL uAN qEMEt'llt

.t

3.i Xnvironmental Problerus

Virtually all iron ore productton to dat,e by CVRD has been frou

the southern llinas Gerais uines sith advaut,aSes of infrastrucEure,

location and proxiuity to urbau and iudusfrial centsers- Owned and

operated by CVRD siuce Lg4Z, tbe Southern Sysgem is a cooplex of iron ore .

oines in Itabira, tlinas Gerais, a 550-1tu-long railway and the port of

I\rbarao in Vitoria, Espirito Santo (figure 2). Fron 1942 to 1966, when

the porE of Tubarao $as inaugurat'ed, euvironueotal ptobl"t= '"='
aanageable, giveo the relagively sual1 scale of production aqd Ehe

i
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3.. In the atate of Espirito SaoEo, problems caused by the dominant,

winde blowing towards Ehe existing city of Vitoria from the PotE
1

and tbe huge earth uoving oPerat,ions during port construction

wfrictr required great, effort and expenditure for aite reclamation

aad initiated the necessary !o€a:SU!€e to control pollution at tts

P

>

.and landscaping.

llith heightening, coumunity protest in tbe decade of the 1970's

and increased awareness that trpreveutiou costa less than Curett, CVRD

becaue increasingly uore sensitized to tbe advantages of environmeuEal

prudeuce

sourc€.

3.2 Brazilian Environmen t,al'Progress

It is during chis period, soon afcer the United Nat'ions

..-.
Environmerrtal Conference held io Slockhokn in 1972 in which Brazil

t-

I

!

s-2 r----

ir

'i i

participat€d, thaC the C;overnmeot, aice'lerated efforts to ioprove
'1,

euviionmental uanagemert. . Eight years ago, ooly 6001000 hectares of

Brazilian land \rere seE aside for couservation under the roanagements of

IBDF - the Sraztlian Forestry Development lastiEuEe. Less than three

years ago, the total area preserved for ecological puryoses amounEed to

about 2.4 luillion hectares, eguivalent to 0.287. of the total area of
;r.:!.::i::,Jtr r. t., lr' t ,',

Aiazii.- Eorevir, under the auspices of SEMA (Special Secret,ary bf the
':. '' '- :.

Environmeut - }[inistry of the Iuterior, established October 30, 1973) and

.-.. '..r.^.: i: ..

tt.t oi DPN (IBDF!a Department, of Narioual Parks), Brazil expanded these

areas almost tiilfofa. By'the year end of 1981, Brazil bad officially set

aside'11 uillion hectares for ecological conservattou and research,

eguivaleut to 1.32 of its terriFory, including 23 National Parks, 11

I

(

I



Btologtcal Reserves and 11 Ecological Starions V' As of SePtember 1982'

IBDF is responsible for about 12 million hecEafes, and SEMA for 1'6

rntllion, whicb is due to be increased to 2.5 rnillion wirh the inclusion of

a gO0rOOO hecEare reserve present,ly beiug created ia the Amazot 2l '
" 'r 

rn lg2z, rhe GeEEy prize I .0" ]o.ruts foreuos! recognrlroo ot

environoental achievement - Iras anarded to Ehe Brazilian GovernuenE'rB

:,

leading .enviromenEalists: Dr. llarta Tereza Jorge Padua of IBDF and Dr'

Paulo Nogueira NeEo of SEMA, uoE only for being instruqental in the

eeiablishnent of National Parks, iuteasificaEion of conservation of fauua

and flora and esLablishuent of Ecological Stations, buL also in the

+ -6.938 of AugusE 31, 1981 esEablishing the comprehensive

National

3.3 Euvirourrsutal Solutions Implemented

In its Soufhern iysEeu, the Gompanhia Vale do Rio Doce initiated

Che 'f ollowi:rg ueasures t,o improve enviroumental uauageoent i
,:. : I

1. At Ehe ltabira Mines, the constructioa of reteoEion dams

(presently 5, with more scheduled'for construct.ion) and tailings
-i;. : t

loods and the controlled stockpiling of miniug wastes;

,.,,
passing of Law No.

?

2l

Ecological Stations, established by Lan No. 6902 in April 1981, are
reprefeutative areas of Brazilian ecosystems preserved for purposes of
ecological research and couservation educaLion. Ninety PerceuE of the
area of each ecological station is uaint,ained a3-an iutegral biotsic
pres€rve, where only research wbich would noE tupact or a]Eer-the
naCural ecosysten is peruitEed; the reoaiuing ten Percent,, ruainEained
as a partial- preserve, can be utiltzed for more ioteractive research,
such is studies which evaluat,e the iropacts of nulaerous activit,ies on

Ehe.ecosysteo. Brazil Preseutly uaintains 11 Ecological Stations.
perfil -.Edicao Especial, SEMA - tlinisterio do IBterior' IBDtr' -
Miuisterio da Agricult,ura.

As,stated by Dr. Paulo Nogueira Neto, Special Secretary of SEMA in au

inte:nriew oa October 5, 1982 iu Rio de Janeiro.

,
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2 To control dust pollution 8t the mtne, port and pelletiziog

ptants, the installatioo of water sPrays on belE conveyors,
-t-

. reclaimere,
. i* fto-.i.r.. .-

stockers and storege pilee, and specifically at the

uine, the aspiratiou of water by aix 45rOOQ-liter-taoks adapted

.to roadgradere Eo, dimiuish the dust, caused by the traffic of
' "-.i'::I: '' t"'' ' ' ':'

aod grouud cover also has been inttiated.
tlr' - '

3. At tbe pelletizing plauts, monitoring of dusE aoa noise pollution

sith the ueasureEent of dust indiceg (in euspension aad
,l-1 : :]

eediueatation), presence of gasea, the sulfui aioxiae coateut tn
]f11.n:i]:I(ii];l},!ii,L.|..'+"}.i;-J.lu....-ii|.,a...'J'j.-.','J.,...i1.--:

the air (due.to the buruing of fuel oils)f.FlZ9g iu the dusE,
i..i .., .,r.). ?;

noise, radiation, vibration and teupeiature indices wich. the

tectrnical support of CETESB since November 1980

or !'ater is used as an agglomeration agent' 2l to control wind )': : , '

eros.ion. To illustraEe the magnitude of the probleu of dust iu

tbe pelloEization plangs, there are 16 stopckpiles of superfine

ore, ,each 1outai1in9.?O,O9O 
rols of .ot"? in addition to Ehe

processed product stockpiles. Itre Coupany is PreseuEty

installing dusE-bag filters for the belt conveyers, etecErostattc

dust precipitators in the plant chimneys, aud applying rntlk of

lioe to other types of fines.

I

(

I
l!/. llilk of liue

Ll da Silva Feruandes, 'Rlosevelt, "Qualtdade do Ar de Vitoria/eS -
l.Ionitorauento Anbient.al da Area de Influencia do Tetminal l'larifiuo da
Companhia Vale .do Rio Docerr. l,tining in the SouEhern Hemisphere
Congress, Federal University of Rio de Janeiro, Decernber 1982.

zt da silva Feroandes, Roosevelt, rtContencao eolica eu pilhas de
estocagen de minerio fino e oPeracoes con pelotasrr. Internal tePort,
Operational Technical Services, DepartruenE of the. OperaEion Division
of the Cia. Vale do Rio Doce, Vicoria, Espirito Santo, L976.

(
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,/ lh4lt'\A !

4. Along rhe rail and at critical poiota of wind erosion, the

monit,oring of dusg pollution, the use of enclosed car dumpers and

jhe uee,gt chernigal aggloroerahts - glucose, dexErin or hydrat,ed

lime - which have since been patented by Ehe Company' 1/'

At the port, the develoPuent, and iuplementatiou of an exEensive

environmenEa.I uaster plan with. monitoring of environmental ..

iopacts both in Ehe industrial aud urban sect.ors, with the

technical assisEance of the Nippon SEeet Corporation of Japan

-)
since 1980. Itris master plan also iactudes a broad prograu of

- ,-i,..---. .'{^-. --i ....! I

sit,e reclauaEion and laudscaping.
t "; , '{r,, : :, ,r.. .,, :.: ..- .j l . I ; ,

At the Itabira minesr the collaboration of the Foundation for
:i.,1 ...-i 1i, :,: :-.1:i:. :. ...:':;. .r'

Research Development - FUNDEP - and the DepartuenE of Biology of
-,1

the Federal University of Minas Gerais since L974 to uonitor and

concrol disease vectors (flies, aod uollusk hosEs of

5

6.

7

("

.J "'v... . r_J

scbisEosooiasis), undertake limnological studies, develop

pisciculture, study the.tnflulnce of chemical flocculant,s used in

ore processing, a.1a t1ai1 Personnel,: 
,

For all c6ntrparry operaLions, the develoPnent of a cooprehensive
.ll.-.

coustructtoo of modera hospitals, equipped at levels superior to

Lt da Silva Fernandes, Roosevelt 'rArrasto eolico no tragsPorte e

deconteocao- L e2 TYINERACAOMETALURGIA-AnoXLl-u 389 e 390,
Aug. and sept. L977, and da Silva Fernandes, RoosevelE "EfeiEo da

abrasao causada pela poeira de rninerio de ferro uas locouotivas da

EFVMTT -'Internal Report - Operational Technical Services DeparEment of
the operatious Division of the cia. vale do Rio Doce, vitoria;
Espirito Sauto.

r

I
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Ehoge required by law !./r periodic uonitoring of employee

health, accident preveotion and safety control, and rouEine
(

monitoring of basie sanitatiou, induetrial and domestic eoltd
:,

wast,e, serrage, draining of the waEer reEention basin and water
:,

.trupoundingr treatuenE and supply.

CVRD rnatntaioe Ioteroal Accident Prevention Coruraissions - CIPAs,

aa atipulated by the MinisEry of 'Labor, 
whose rnembers are employees of the

CVRD operatioual areas, and operate under the coordiuat,ion of the Sector

of lodusErial Safety Eugineering. These CIPAIs alerE sEaff to Poteutial

oecupat,ioual safety problems, airange Preventive ueasures, uonitor
r..' i;-'j:l;-':", ;'i '- : "-' Iij-:l.:'i! J-' ;'r " "'* 

.';rc[']l-...: ;-.
accideii"erariiri"" "od 

p.o."t. aCctderit'freveatiou goals. --

3.4 C\IRD Reforestat ion and Forest Research
.,

In addttioo to its ieforestation programs' CVnDtis subsidiaty -
,, i

Floresta Rio Doce - FRD - ii actively involved in bot,anical research,

foresE exploration, agriculture, apiculture and cattle raising. FRI)

administers an area of about,350'OO0 ha in the staEes of,,Minas Gerais,

EsP irito Santo and ltaranhao. UP to 1981, FRD had reforesEed about,.125r0O0

ha witb the followi'ng sPec].es: Eucalyptus spp'98,000 ha: Pinus spp 24,000

J

,) -j -.ili:

ba; NaEive species 31000 ha. i

Itabira district which totals

Reforested area 10r000 ha;

area 5r500 ha.

Of the 171000 ba owned by CVRD in the

l3OrOOO ha, the land iise is as follows:

water and tailings ponds 1r500 ha; industrial

\

)

Ll By Braziliau law, for the 5OOO CVRD uiaing. euployees, a sraff of 3

plysicians, 1 nurse and 1 nursing assisEanE is mandated. CVRI)

.aiuc.ios a staff of 10 physiciansr 2 nurses and 4 nursing assistants
in its three field clinics at, the port of .Tubarao. Gazzola, Eduardo

Alueida, t'PolluEion Problems iu the mining Industry in Brazil: The

Perfotmance of Vale do Rio Docerr, 1982.

rl

I
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Along the vitoria-Mtnas Railway, FBD ie impleroent,ing a green belE

projeet Eo conserve and Protect the railroad and the surrounding

landscape. TwenEy-seven thousand seedlings of naEive species have already

been planted. AE the Port of Tubarao, another green belt ig beiug

iruplemented. In the 2 U2 year period since initiation, rnore than 801000

seedlings have been Planted

The FRD Forest Reserve in Linhares, Espirito Santo is an

especialLy not,eworEhy exauple of CVRDtg environuental coucern. Itrie

2O,0OO ha t,ract of land, purchased between 1955 and 1960, is one of the

tast reuains of the AtlanEic Forest in Brazil. Originally purchased for

raitway sleeper(ties) product,ion, the tract ts now sblely uanagid for

research in recognition of the value of the forest,, aud in 1981 was

declared a perilaneat federal reserve. Today it is one of Brazilts

principal centers of native species research.

- Arsong the many areas of sEudy are the following: Ecology -

forest Eanageoent, sustained yield production, introduction of species for

reforestation, production of phytogeographtc maps charactserizing the

diverse forest, types of the reserve and their urauageuent poteotial.

Ll See Moraes de Jesus, Renato et a1.
a) t,Ensaio de Producao SustenEadarr. , Brazilian Forestry Congress -

Belo llorizonte, llinas Gerais, May 1982.
b) ,tEstudo das Feno fases em Esseacias Florestais NaEivasrr
c) t,Enriquecimento eE matos degradadog e em formacao de rnenor

potencialtt - Forest Reserve of Linhares, Floresta Rio Docer'Cia
Vale do Rio Doce. Congress ou Native Species in 1982.

d) t'Floracao, Frutificacao e Denouinacao Couuto de LeguoiEosas
Arboreas das FloresEas no Norte do Espirito Santo. I Faboideaerr,
Boletiu Tecnico No. 2. universidade Federal de vicosa, vicosa,
Minas Gerais

i,

I
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foregt ma

orgauizaE,ioo of an internationally registered herbariun of all

terials 1/, proauction of aeeds 2/, greenhouse operation and

sEudy of forest fauua, bioclimatology and forest eociology.

t-

a The herbariuro is registered with
Arboretuu

the New York BoEanical Garden, CarY

Zl llore Ehan 5 tous of seeds were produced in'1981.
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4. THE CARAJA^S IRON ORE PROJECT

The discovery of the rich Carajas mineral province in 1967 gave

CVRD the opportunity Eo implemenE a mining, rail transPort and huoan

setglement componenE of a large scale.regional developuent plan iu the

Anazonian tropical rainforest. Until the utd 1960te only sporadic

geologtcal surveys were done in the Serra dos Carajas iu the sLate of

.Para. I{ith the discovery of oanganese iu the region in-L966, mineral

prospectiq on a cormercial basis lras spurred. This lled t,o an unexpected

f ind on Ju1y.31 ' L967 ' the 'f i-rst, day, bf prospec6ns:- 
, 
A Braziliau-

geologist, Breuo dos Sant,os, laoded his prospecting,helicopter bn a

nagural cleariug of 1ow, sparse vegetaEion and -irursediately ideuuified the

material uoderfoot .as t'cangatt, an irotr .ore uaterial'which blankeEs surface

iron ore deposits.. InEeuse exploration soou.revealgd 60'siuilar cleariogs

in the area, devoid of dense forest vegetation'du.9 to the canga. Thus,

inadvertently, the largest high grade iron ore deposit. in tfre world was

discovered (estimated 18 billion toos, 662 puie Ee) suffiiient'to satisfy

world deuand for centuries. lge to its Srain-size lad cherniqrl_..;..

characteristics, Garajas'iron ore'is suitable -for the prohuctioa of

stoter-feed, in great deuand io the world market. Further ProsPectiog by

CVRDts prospecting subsidtary DOCEGEO, led to the discovery ofttrich

deposits of uanganese, uickel, copper, bauxite, tin aod go1d, justifying

thedesignationoftheCarajasMinera1p'o,i.,"..,.:i,.:]..l

Ttre Carajas l{ineral Province (approxiuaEely 60 south latitude

and 50o west longitude) is located in the Municipalities of Maraba and
...:

Sao Felix do Xingu, in the state of Para, about, 550 I(m south of Beleu' the

sEate capitat, aud 780 tfu from Sao Luis, capieal of the state of Marauhao,

at an average altitude of about 650 rneters above sea level (Figure 3).

(

,

4.1 ProjecE Description

t,

(

t
-

l-
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The oearest town is Maraba (population 70r000) located 130 Ktu northeast of

carajas. Population denstty in the region is extremely low.

, The climaEe is tropical. with the annual temperature averaging

24o C. There are two distinct seasons: a dry seaaon frou June to

Septeober, and a raiuy aeason froo October to !lay, in wnich 902 of the

aanual precipitation occurs. The average annual raiufall, recorded over

an 11 year period, is 2r236tno. The vegeEatiou is characterized as

continuous equatorial rainforest excePt on LoP of Ehe plageaus where

cleariugs occurr. indicating outcroPPing ore fonnat,ious. l{ost of. the iroo

a

("

ore reaerv€s Are .ilocated io two sectora of the Serra dos Carajas - Serra

and Serra Sut - about 35 Itu aparE (figure 4).

from 1969 to L972 inEensive studies, indusCrial in nature, were

carried out for an iut,egrated couPlex of mine, inland t,ranspbrtation

syste6 aod shipping port. Ultinage1y' a system coosisting of a port site

in the s-tate of llaranhao and a railroad line frou mine Eo Port was

justified given the single transhipment of ore required and the deep-rater

stable-access channel characteristics of the fort (rigures 5 ,'6 and 7).

porta da lladeira, about 10 kn frou Sao tuis, the state capital, was

selected for the deepwaEer Port site as it is geooorphologically suitable

to accorsmoilate rrery large bulk carriers of up to 2801000 deadweight tons

rithout dredging. The 890 kn, siugle track Carajas railway will link the

raiue aite to the shippiag Po=:. Mining oPerations are scheduled to 8Ear,t

in 1985 with an initial exPort production of 15 oillion tous Per year

(tpy), attaining 35 uillion tpy in 1987.

As the project will creaEe emplolruen t to this sparsely iahabited

regiou, 1/ two E,orrnsiEes and eight housing divisions will be built to

lt Ttre total labor force requirement for the projecE is 41539 for 15

million rpy, 5,260 for 25 oillion tpy, aod 5,683 for 35 million Epy.

(7
l.

I

(
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Provide for the basic of ject personnel and dependent,s and the

m ant on attracted to this new deve lopuent po1e, including
.:

housing, basic sanitation services, and"facilities for health care'

educatioo, leisure and recreaEiou at the mine and porE sites and along the

railroad.

-

Ttre two townsites - Carajas ind Parauapebas - are tree, settl'euent,a

whose population will range Jrou 10r000 to 201000 intrabitants, and eieht

housing divisions will be integrated with existing Eorms rrith populat,iou

iricreases ranging frou two to five thousand inhabitants (Figure 8).
]i

Ttre total cost of the Carajas Iron Ore ProjecE is estimaEed at

Us$4,527 milliou (.luty tg82) tncluding the finaocing required. Including

allowances for physical contingencies, US$680 rnillion (L9.57") is for the

uine, uS$1872 ruillion $37.) for €tre railroad, US$251 .iition (ZZ) fo" tt.

port, US$206 ,oilllion (6"A) f.or the townsites in Carajas and Parauapebas,

Us$4S1 uillion (L47.) for project Banageoent,, inspection services,

engineering aad insurance and US$14 uillion (0.57") for the A,rnerindian

program for a total of US$3,50 billion. As of Septeuber 30, 1982, CVRD

had invested us$I ,047,863. 
' :.' : I

The manlgement of the Carajas project is the responsibility of

twodirectors3th.D@duringtheconstrucEionphaseaod

Ehe Production Direct,or after the start of operation. After the mergiug

of AIIZA with CVRD in 1981, Ehe Carajas Project ImpleuenEation

Superintendency (SUCAR) was established to assume'AMZA's fuuction. The

Preoperation Superintendency (SUnOn) was organized to maoage the

preoperatiou phase and to constitute the nucleus of the staff which will

operate the Project after 1985.

a

a

a

.a
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The carajas Iroo Ore Project is viewed by Ehe Government as a

vital means for Eimu lating development,,of a region encooPassing the

sgates of Goias, Para and l'larauhao north of 80 south laEitude, and

between the Arnazou, Xingu and Parnaiba rivers, au erea abouE 1000 Kn x 800

Ito. Recoguizing the sbundant uineral deposits as welL as the possible

agricultural opportunities, tbe Government, has decreed an Interministerial

Couucil - Prograura Grande Carajas - to oversee and Eanage all poteaEial

loprrueut .prograus' in the. Graade Ca as re ion. 'The Carajas iron ore

project will undoubtedly have 1 uajor iop"acE on opening the area to fuEure

developmeot Ehrough tlre establtshruent, of.a basiq transPort systeu and

^ 
iupleuentation of the 10 serviced to'*nsites aud housiog divisions. I/ IE

I

t

a

{
therefore carries a heaqy respoosibility f,or eusuring adequaEe

environmeut,al uanageuent and raises a series of seusitive questious abouE

the balance which must, be sought between developuen t of rich natura

resources aad the conservation of natrire.

lications of e'Seale Pro ects in Ariazonia

uanganese
f rt e Dlineral

4.2 Enviro.nmental

Brazil has.witne.i"sed a.ormber of larg.e scale projects aLtetopting

to develop tbe riqtural.resources".of-Aoazonia, with mau-1r sufferiag severe
, .-

financial tosses and causing irreparable enyirggrueotal dauage, dte to

inadequate arralyst 1-ong range planning and governoeutal cont,rol.

Schubart !/ iodicates that the environmenEal consegueuces of

indiscriminate, uncontrolled large scale developoeut of Anazoni.a could

Ll On September 21, L982, CVRD was auEhorized to rnine the
deposiEs at Carajas - Ehe secood developuent project o

?rovince.

?t Schubart, HerberE Otto Roger. rrEcologia e DesenvoLviment.o na Area de
. Influeucia do Prograua Grande Carajasrt National Instit.ute of Aurazon

Resejrch (IMA/CNP*) National Council of Research and Developuent
CNP2r tlanaus, Aruazonas, November 1981, pages 1-5-

t
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briog the following consequences: a) destrucEion of genet,ic sEocks !;

radical modtfication of soil structure; c) alt.erat.ion of clirnate and

hydrological cycles and d) introduction of Pest,s and disease.

Ttre stion of Anazonian soil fertility is particularly

illustrative. The long held popular noEion Ehat the luxurious green

'vdgeEation of the &oazon forest, is indicative of high soil fertility ie

deuied by research Zl. It has been found, that uosE of the nutrients in

tropical raiu forest are stored in the vegeEation, raEher than in the

"oil. Of Ebe nutrients stored in the soil under rain forest., most is

found in the top 30 ceatimeters. Ttrus, this ecosyst,en is far uore

Busceptible to disrupEion. InhiscriminaEe forest clearing and reuoval of

the nutrient- rich biooass in a climate with over 2000 mm annually of warm

,:
Goodland arotes that afEer about three harvest.s, practically all

.,t'

non-tree forest.replaceuenE crops on all but the most, fertile soils fail

wiEhout continual use of chemical inpuEs such as fertilizers and biocides,

an option too expensive for ruost people in this. region_ so distanE frou

urbanized cenEers. 'After crops fail, the wtrole area becomes ruiuate

caEtle:pasture or'is abandoued, at'the'cost, jof the loss:of a

11oo-renersable and quickly disappearing zesource -'Ehe virgin Anazonian
'!

forest. *r",: 
:na:" I."ource 

is be.ing'exploited as 
;anital, 

rather thau

the interest on this capital being rnanaged.on a sustsainable basis 3/.

lt Cbaotic forest clearing threatens the extinction of thousands of
species planEs and animals, many of which toay not even be kuown to
ruan. See Schubart, 1981, Moran, 1982 aod C'oodlaud, 1975.

Morau, Euilio F. ttEcological, Anthropological and Agronouic Research
in the Amazon Basint', Lat.in A,raerican Research Review 1982, pages 6-9.
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1t Goodland, R.J.A. ttBrazil!s Esvironoental Progress in Amazonian
Development" Invited paper presenEed aE the Change in the Arnazon Basin
Slmposiuro of the Royal Geographtcal SocieEy. Manchester, Euglaud,
September 1982.
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4.3 CVRDTs Environmental Special SEudtes

Senstrized by Ehe environme,rail,issues which arose iu Itabira,

Minas Gerais and Vit,oria, Espirifo Santo.in the sout,h of Braail, and iu

view of the poorly understood environmeuE of the Carajas Iron Ore Project

area, a series of etudies cooplementary to industrial operations were

contracted from L972 to 1981 to consultaots under the supervision of fhe

C\IRD staff responsible for Eownsit,e design and iuplemenEaLion and

I environmental manageoent. These studies have helped foru Ehe besis of the
,

l Proiectts eovironuental planning and urban design !1.t-

Lt Ttre special studies already. coupleted are:
. iAllZa, 1980. The Carajas Townsite. Rio, CVRD (DEPEK) 59 P.

*A},IZA, 1980-81. ProjeEo Ferro CarajasS Noroas ... de higiene'
uedicina, aeguranca de.trabalho .-.. Para Preservacao de fauna e

flora. Rio, C\IRD, DEPEK:v.P.
. *AIIBIENTAL S/C LEda, L979. Aoalise .das Condicoes climaEicas e

Recomendacoes applicaveis as edificacoea Para a regiao
iatravessada pela ferrovia Carajas-Sao.Luis. S. Paulo-

*AMBIENTAI S/C Ltda, L979- Projeto Carajas; Conforto
temico-diret,rizes para ocupacao urbana e edificacoes - S.
Paulo.

*Barbosa Tomassini, H,.C. L976. Eealth study. Carajas Rio, EIIZA

contract 36.
-*Cliua Paisagisuo Ltda, 1981. ProjetoCarajas: Levantaueutos do
meio
fistco-biologico: .solos, vegetacao, ,.f lora "e -fauna. Rio.

*C\IRD, 1981. Tratatoento do eflueute do laboratorio de Carajas:
preuissas basicas. Rio, CIIRDT Departameuto tde }liaeracao.

*EDAP - Projeto Carajas: Educational SLudy- Educacao,
Assessoria e Planejameoto.

*Guedes, Joaquim e Assoc. 1973. Carajas: Nucleos Urbanos -
infraestrutura, equiparoeat,os,estudos/fase A viabilidade. S.
Paulo, Arq. Joaguitu Guedes.

*Hidrobrasileira, L977. ProjeEo Carajas - Food Supply St,udy,
(Coutinued next page).

!
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Phvatca ees included cliuaEology, ecology, botany,

environment,al comfort and appropriate construcEion techaologies. Social

analyses included educat,ion, health and supply of foodsBuffs.

Itrrstitrrtional analyses included Ehe study of adminisErative and legal

uechanisrns for the implqoentaEion of the townsites and housing divisions;
'

The oethodology of these studies included a diagnosis of Ehe projecE area'

analysis of daEa and proposals - physical, social and iustitutioual - for

the 890 km along the railway right-of-way. Studies were also underEakeu

of the areats infrastrucEure: rrater, energy, transportation, seEtlementa'

and sources of maEerials to be used in Ehe project-

fre physical analy,ses contributed towards a betEe.r understandiug

of environment,al conditions. For example, after 
3ne Year of

clioatological research in sir,u, iE was possible to identify within this

equatorial region, the four rrclimaqological zonest' Present: t,he oceanic

at the port site, the suboceanic at Santa Ines, the equatorial continental

in the region of Imperatriz and Maraba half way along the railway, and the

uoungainous at Carajas. The elements analyzed in this climaEological study

:tKnowlesr O.H. 1981. - Assessoramento Ecologico ao Projeco Carajas, Rio,
GVRD/DEPEK 9p.

*Kliassr Rosa Grena, Correa Lima e l4ayerhofer, 1979- I'Nucleo

Habitacioual da Serra dos Carajas - Diretrizes de Paisagismott, Rio.
'kllayerhofer, l'larcos R. Ordeu InsEituciooal, Rio CVRD-
*Murca Pires J., L973. Aspectos da flora da regiao Serra dos Carajas e

*Serra Freire E.M; L979. Estudo Ecologico para IuplanEacao do Nucleo
HabiEacional de Carajas, Rio de Janeiro-'-

*Tarifa, Jose. Roberto., 1980- Bases clirnaticas para edificacoes'e
nucleos urbanos - Ferrovia sao Luis-carajas, Rio de Janeiro.
*Tarifa, Jose Roberto, 1980. Caracterizacao Climatica de

SLZ/Inperatriz e Maraba: preliminary report.
*Tarifa, Jose Roberto, 1980. O Clima da Serra dos Carajas - Final
ReporE.
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lrere3 winds, rainfall, insolation and temperature, and their relattooship

with the regionrs iregetation and topography.

Parameters for the urban.and'architectural design of the

townsites and housing divisions were derived frou the environment,al

coufort recommendat,ions for each climaEic zoae identifted and were applied

io the process of choosing appropriate construction materials,

di.rnensioning spacer. siting and layout.
n* 

. Ttre_!::.i:_"tudy involved a'p1gliruiaary invenEory of flora and

fauai of the Carajas Regioo, to provide aupport for the urban design to be

iuplemented as well as to indicate areas requiring moie detailed study.

Others aspects such as health and the collection, treatEent and disposal

of solid eraste, se\rage and st.oro lrater were sEudied by the ecologists at

Ehis period.

The social analyses indicated that Ehe area is based ou incipient

l:colony, sLrongty characterized by priuary activities by a population sith

unuet needs in Ehe health and educat,ion sec.Eors.

Ite regional population demonsErat.es the uosology charact,eristics

of a 1ow income population, marked by malnutrit,ion, malaria, cutaneous

leishmaniasis, schisEosouiasis, yellow fever, tuberculosis and other

diseases. Ihe supply of educaEional and health services is very low, boEh

io guantity and quality. For the provision of foodstuffs, the regioa has

a weak iuEeraal systen of disEribution and is totally dependent oo

production frou the south of Brazil.. 
:

The two alternative policies for administering the t.ownsiEe were

studied - "coopany Eownrr versus "open cityt' - and the laEEet was preferred

with the administration of urban and public services, coultrerce eEc., in

the hands of the 1ocal governnenE aud Ehe private secEor.

I
I
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4.4 CVRD 's EnvironmenE.a l al for the Cara as Iron Ore Pro ect

In order co be effeccive, ah: environmental oaoagemenE for such a

large scale project presuPPoses not only the analysis of existing

conditions, but. also t,he monit,oring of project implement,at,ion and Ehe

correct operation of the definitive system.

To monicor t.he environmentally adequate implementat,ion of the

project by the dozens of conEractors involved, I Eanual I/ was prepared,

establishing environmenE,al norms to prot,ect the regional btota and to

ensure basic health prot.ection for the sorkers.

These norus r." i.,"raed in al1 project job contracts. They

outline company policy as regards forest clearing, topsotl stockpiling,

erosion control, vegeEation regeneration, no hunt/no capture of fauna, and

basic saniralion. They have proven effecEive noE only iu heightening.

ecological awareness, but, also in prevent,ing paEhology, parEicularly of

diseiases caused by vectors, conLaminat.ed drinking waEer, inadequate se$rage

and solid wasEe disposal and inadeguaEe diec.

4.5 GEAMAM: The Environmental Study and Advisory G

In December 1980, CVRD creit,ed an independent environmental group

- GEAllAlt - Environment,al SEudy and Advisory Group - Eo advise on all

environmenEal aspects of the Company act.iviEies and particularly t,o

" .,oversee accivities at Carajas. The group is composed of nine senior

scientists/A,rnazon expercs, chatred by an execut,ive secreEary who is

technical advieer to the President of CVRD 2/.

L/ ConcremdE, t'Normas para Preservacao da Fauna e da Flora", 1981.

2/ GEAMAM merubers of 1982 are: Angelo Camargo (climatology), Aziz
Ab'Saber (Geonorryhology), Paulo Alvim (Agronomy), IEalo Falesi
(soils), Frazao Medetros de Lina (Developoent), Joao }lurca Pires
(notany), Josc Candtdo de Carvalho (Conservarion), Warwick Kerr
(aiology) and Agripino Abranches Viana (ctrairman, Special Adviser t,o
rhe CVRD Prcsldeney).
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Together'wiCh cvRD staff responsible for environmental

EanagemenE, GEAI'IAM PrePared an environmenEal uanual, with mandac'ory

guidelines for all aspects of contractors acEiviEies as they affecl

wildlife, forest clearing, fire preveogion, erosion, atrea6 crossing, etc'

" GEAI,IAM will carry out, site inspection of the Carajas mine,

railway and port sites aE least, t,wice every year through l9B5 when the

project is scheduled Eo initiate operaEions and aE least once annually

Jbrough Lggl. After each visit, a rePort will be submitted for review

uith commenEs by CVRD on each recouuendation and a descfiption of any

action r.o be taken as a conseiquence of GEAI{AII findingi.

4.6 CIMA - Internal Env ironuenta I Coruruiss ion

In June 1981 , CVRD creaEed a Petmanent, on-sit'e Internal

Environmental Coumission (crue) at ghe carajas mine, couposed of cllRD

employies and confracEors, coordinated by an ecologisf/fuIl ttue

environmeotal officer, to monitor and cont,rol project iroplementation and

operations with respect Eo GovernrnenE and CVRD environmental guidelines

and to implement the Carajas Environruental Manageoen:, Progral[: aE Ehe field

level 1/. WiEh the engaging of another ecologist/full. time environmental

officer in July 1982, a second CIM.A was established at Ehe porE eice 21.

Lt The Ecologist/field EnvironmenEal Officer at, the Serra NorEe Mine Sice
is geologisE Eduardo Rocha Porto.

?/ The Ecologisr/rield EnvironmenEat Officer aE the Sao Luis Porc Sire is
forestry eugiueer Luis Fernando praga Neto.

a
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. Responstbility for the environmental oanageEenE of the'railway is

divided bet,ween Ehe two CIl,IAs. The rnine CIIIA.is responsible for the 150

ku between Serra Norte Carajas to llaraba (an area of dense tropical

forest, sparsely iohabited, but uore likely receive greater developoenE

impacts). The port cIIrA is responsible for the 740 krn between Maraba and

sao Luis (an area characterized by secondary vegetation and l*ongstanding

huuau occupatiou).

In May 1982, to strenSthen the environmental uanagement,

organization, SUCAB formally designated the Townsit,es Design DeparLmeoE

Manager who had been tacitly responsible for the environmental,

architect,ural and urban des Iectors'of th6 project since L972 as

overall EnvironuenEal'Coordinator.l/ With the contracEing of fuIl time

technical assistanc e !1, the core environoental staff was engaged and the

Carajas environmeot.f ...tige*ent Progralg strucEured (see Figure 9) '

., C1ose. "off"Uoration 
is being fostered beLw6eu GEAI'{AI"I aud the

;

cll"lAs orgariized by'CI{RD ar all Coupany project, sites' to ensure the

eof
I

Coupany expertise gained in the Southern SysEeu E'o the
.1.'-..* :',i\i.'., -

environmeoEal Eauagement of the NorEhern System'

r l9R?- a r.reek L held in ltabirar'Minas' In JulY 1982, a week long seminar was
.:

Gerais of all CVRD CII{As and GEA},IAM meobers to exchange iuformation about

envirorroent.al activities at the different project sites' As a result

(

LI

a
ArchitecE Maria de Lourdes Daviris de Freitas'

c;eographer-Landscape ArchiEec t chris tiue l'1. srnyrski-shluger.
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of this meeting, the first inspection visit of the Carajas mine, railroad

and port by a group of cll{A technicians of the so.uthern sysLem,

accompanied by Ehe staff of the Carajas EnvironruenEal llauagenoenE Prograu -

sucAR and suNoR - to evaluate PresenE and potenEial euvironmenEal iupact's

and Eo develop guideltnes and recommendations for Ehetr prevenEion and

control . ll 21. Follow up studies on sPecific issues observed and

additional meetings are prograrsmed for the interim period before the Bext

field visit. In 1iarch 1983, another meeEing of the CIMA technicians from

both Northern and Southern 
_systems 

Eogether uith GEAI'IAI'I members, is

prograsmed jo b.e held iu Vitoria, Espililo Sauto'
1)

/

a CIMA SUCAR Coupaahia Vale do Rio Doce - t'Relatorio de Viageru ao
projeto Ferro Carajas" - Equipe CIIIAs de SUNOR, SUMIN' SUEST, SUPOT'

SITPEL and SUCAR, JulY 26-31 L992.

?t GIMA SUCAR Companhta Vale do Rio Doce - "Relat,orio de Programa de lleio

I
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5 CAB.A*IAS IRON ORE PROJECT E}IVIRONI,IENTAL !,IANAGEMENT PROGRA}T

5.1 General PresentaEion
-2

Ttre EnvironmeuEal llanagemeut ,Program of the Carajae Iron Ore

Project includes the following activities:

I STUDY AND ANALYSIS OF E}WIRONMENTAL CONDIIIONS

1. Ecological zonation.of the region.
T.'' 2.' SelecEtou of areas foi envirbnmental coniervatioo-'

II RESEARCTI, PI.AIINING A}TD ESTASLISHMENT OF MANAGEMENT STRATEGIES

(Agreements signed with exEernal agencies)
..:

1. CNp - Natiooal Council for Scientific aud'Tichnicel Researchr'
q

and rADESP - Foundatioa for Research Support and Developuent,

Ehrough the Euilio Goeldi lluseum iu 3e1em, Parq.

stablishuent of a physical base for research in the Sierre dos

Carajas. and inventory of flora, fauua and archaeological siEes.

2. FT NAI - Natioaal Indian FoundaEion

Provide socio-econouic support to 14 Auerindian cournunities

virhia the project' sphere of influence.

IT,I MONITORING A}ID CONTROL OF E}WIRONUENTAL IMPACTS - PREVEMION At{I)

SOLUIIONS '

1. Flora: landscaping, trurseries, control of fires and forest

cleating, utilization of cut' tiuber, topsoil .stockpiling,

. vegeEatioa regeneration and erosion control plauting.

2. Fauoa: prot,ection :of .wildlife'inil-'c<iarrd1' of -iloaestic auiuals.
. ' :'r : ; 

. 
,.. :

3. Cliuate: rireteorological st-atioo.

4. soils, air, wat,er: engiaeering polluEion conErol at uine,

railway and port sites- t::, 
,

5. Historical, archaeological and scenic sites

(.

a.-

t

(

I



-33-

MNVTRONMENTAL EDUCAT TgN

1. EnvironmenEal education Progr.am'

2. CulEural and leisure activit'ies'

3. Counmemorations related to environment''

4. PublicitY.

V UONITORING AND CONTROL OT BASIC SERVICES FOR AREA INHABITANTS

1. Health.

2. Basic SauitaEion.

3. Security ., .1 :

vI @oR.DINATTON WITH @IIERNI{ENTAL, E}MRONMENTAL, TINANCIAL AI'ID RESEARCH
.,.. 

,, .:,-, 
':1,.

The Field EnvironmenEal Offices are staffed with additional

personnel to fulfill the activities of the above ProSrau- As aeed arises,
'.:

additional technical support is provided through secEor.clnsultangs t'ho

are conEracted on a sPecial studies basis. CurrenEly'on contract are

three anrhropologists and a physician Eo assist in therflerindlan

coruponenE of the Prograu, as well as a -sanit-ation.eagineer' a
'... ... r( .- ..," :,.. .-i .:,-i.,-\' .i; - r-,, l - 'j,.

cltmatologist and oue forest engineer specialized in forest fire

preventrion and conlrol. .P" fill:"il? :::ri:"t the:P1osr"',,"otrooents:

5.2 Ana is of EovironmenEal Conditions

5.2.L Environmental Zonation'

.For the Pur?ose. of a complehelsiye 
lverview 

of the existing

euvironmental, socio-economic and institytional condiEions of the

projectts region of influence, the SUCAR EnvironmenEal Unit has prepared a

series of maps at 1311000,000 which are being used for the developroeut of

a

(

/

a

,
(

lys

t



-34-

environment,al zonation and manageuent guidelines foi opEimal reaource

utilizatiou. The region under srudy is. cooposed of a strip forty

kiloneters wide of both sides of the iailroad (8g0 tcro long) I frou Ehe uiue

to che'port site. The maps anatyze the 'following data:

Phys ical Inventor.tr: topography, cliuat,e, gedmorphology, vegeEaEion,

geology and uineral resources, soils, hydrology, potenEial land use'

biotit endeoic areas and areas of potentiaL scenic value.

Social-Econouic and-lnst,itutiona I InventorT:

political and adoinistraEive divtsioos, Arnerindiau populations, population

density by uunicipaltty, .existing 1""1 t"u, ?T-!1finr--treaIth, CI/RD

t,ownsites aad housing divisions and econornic development projects.

I{ith the analysis and overlay of these EaPs, it will be possible

to evaluate.the regioual re:gurce capacity, degree of vulnerability to

impacEs caused by int,eusive use activities (such as industry, mining,

transport) aad/or at,tract,iveness for other uses (such as areas for

enviroomental conservat,ion, agriculture), 9s well as the PoEential of

areas for conflict (invasion of Auerindian lands, illegal'-prospecttng,

sguaEters).

Members of GEAI,AM are direcrly inv6lrria'to the data analysis; Dr-
': ...- .. ; :

ly;iz lrbtSaber has already coumenEed oo the relative degrees of fragility

of the geomorphological, geological aod hydrological compouent'a of the

inventory. Dr. Joao Murca Pires .and Dr. Italo' Falesi are consulting on

) : .. -. -

the vegetation and eoils comPonents resPectively'

I
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5.2.2 Ecological Starions and Conservatton Tracts

Contact has been esEablished. with the appropriate governmental
:

agencies - SEMA, IBDF, GETAT, INCRA and otbers - to decenmine procedures

and strategies for Ehe implementat,ion of laud use guidelines derived from

the Environmental ZonaEionr. and to obEaiu technical assistance in diverse

environmental act,ivities.such as biotic inventory, selection of

conservation tracEs, prograu developoent and other environmenEal

acEivities.

SEMA, the Special Environmental Secretary (Secretaria Especial do

Meio Arnbiente) coordiuat,es and oversees Ehe environmental aspects of aL1

major projects in Brazil. Upon C\IRDs request, SEMA has nouinated an

agency represeat,ative to act as liaison in all cvRD/sElta collaborative

efforts. An environmental impact assessment reporE is currenEly being

prepared by CVRD for presentation to SEMA for approval tn 1983.' SEMA is

also providing assistance in the select,ion.of areas to be preserved as

ecological stations 1/ and in the development of an ecologically orient.ed

educational prograu for the Carajas Corrmunity.

IBDF - Ttre Brazilian Forestry Developoent Institute is

responsible for all aspects related Eo forestry (forest cleartng,

protected tracts, rare and eudangered species, national parks). Also upon

GVRD request, IBDF has nominated ao agency represenEative for liaison.

IBDF is providiag assist,ance by Eraining the Carajas ProjecE forest

rangers and esEablishing penuanent conlrol posts at, sEraEegic locations.

IBDF is also hetping to'identify habitats of endangered species which

should be protected as Nat.ional Parks or Biological Reserves.

LI For a description of Brazilian Ecological SEations, see footenote No.
2 on page 7 of this paper.
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C\;RD is purchastng traccs of virgin forest to be uaintained for

Ehe purposes of experiuent,atiori, research and cons€rvation of naEive

,,;-- species. The purchase of 10r000 hecEares aE BuriticuPu on the upper

\--?

",, Pindare River is currently being negotiaEed, where foresE ecology research

will be conducEed there with the assistance of EL1BRAPA and CMq. .

5.3 Research Planni and EsEablishment of E Stra ES

5.31 InvenEory of Flora, Fauna and Archaeological Sites. .,
NatioualAn agreemen! I,a8 signed in June 1982 with CNPq - Ehe l

Council of Scientific and Technological Development - to fomalize

Eechnical-scientific exchange and establish a physical base for activitiee

at Serra Norte which would facilitate systematic research projecEs'. .Such

research would be of Particular value in cout,ribuEing Eo the general

knowledge of.this relatively unknown regioa and would be applied in the

desision rnaking procesi for the use aud EaoaSeuent of existing regional

resources, not only mineral, but also flora, fauaa aua 
51t3na1 ].a1d 

use'-

under Ehe teros of the aS,reeEent, cvRD has access to all research findings

aod Ehe right to solicit specific researcb of its own inEeresE, witlin the

capacity.of the::iesearch,teaus in che field' 
'

. Terios are presen-Ely being negoEiated with TADESP - Foundation for

Research support aod DeveloPuent and wich the lluseu Paraense.Emilio Goeldi

of Beleo for the initiation,a five year research project, -on Ehe botany,

land vertebrates, fores! and medicinal entomololyr,,ichthyology and

archaeological sites aE the mine and, port sites and,11oug the railroad'
,:

ltis research, prograured over a five year'period aE ao oPeraEing cost of

Cr$30 uillion (US$t60,000 in 1982) for 1983, will be utilized for the

ecological zoning, selection of conservation areas and ecological stagions

and to develop furEher management straEegies' It is

!
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believed that in the Serra dos Carajas, in parficular, nrr:rDerous planE and

animal species, either rare, threatene.d by extinction or DeeI to science

will be found. :

5.3.2 Socio-Economic Support' for Amerindians'

one of the uost imporEant, etemenEs of the carajas Iron ore

ProjecE EnvironmenEal Management Prograo is the socio-ecouomic support for

the Amerindian populations of the region. An estimated 4'535 Anerindians'

live in the area of influence of Ehe projecE, defined as a radius ofjgo

km,f,rom Ehe uine and along the railway Lt (Figures 10 and 11).

FTNAI - the governmenE aSeucy respoosible sioce 1967 for

Amerindian policy iuplemenEation, uainEains !!--J-e-gerves and Posts iu the

area with a totat of 38 villages. ''The land of uost of these areas is not

yeL officially demarcated and registered. I'lith the excepEion of one grouP

(the Cuaja Anerindians) all A,roeriudian grouPs are io Peruanent or t t6
%inEemittent contact with the surrounding society and some are in advanced

st.ages of acculEuraEion.

Four reserves are most irurnediately affecred by Ehe project: the

Catete rese::\re (population 263) adjacent west of the roining concession,

and the 1lae Maria reserve (population 170), the Ceru reserve (populatiou

162) and the Pindare reserve (population 369) along the railway ?1. An

)
,r

Lt Current research by Ehe Braziliao AssociaEion of Anthropolog
' ..,," -' indicates the possibility of uore than 8.000 Aruerindians iu

Y )r
r-sEs ''
this area.

2l The population statistics are taken from the rePorts of the four
=' 

""it,i'"i.fogists 
based on field work with the Arnerindian coonunities

during July to September 1982. See their rePorts, footnote on page 42

of this rePort

,

lr



ii

o roo 200 loo 300 xra

TCALE

Alrirvrrc
Os

" 4tt

BELEII i a

i
/ o.-ro

a

sao

'(

PARd
j

SA{IA

panaxaHf'%
(

)
t

(

\

UAE TORTO
aD

ADOR

crnl.l(s
-, . PROI/|NCE

)

LEGEND

clRr.ds cortcEssrox lREl

%
------ CARATAS RAILR9AD

o CITY

3TATE EOUNDARY I

INDIAN RESERVATIONS WITHIN PROJECT AREA OF INFLUENCE

rl9I?. lO

a

i

u{Es

I

soRoRdt/i
-

UARANHAO

l (

.il

!NOlAX RESEavAtlotltl

t



:39-

Ieserre Stetc

Crtalc ?are (2e)

Acrltrdtaa
- Grouo ?opulatlon Aria Slzc

-G)-
f,uaber of
V1llazes

263 43e,!50

Area Ptatust/ tstrnlclpalltl
a

Peodlng/ '
Zalltal.

Haraba

Dccree Iteraba

Tucurul,Decrce*
Portarla

Dcctee *
Dortarl,e

Haraba

Dacree*
Dortarla

Honcao

DecEee +
Portarl,a

Acaraate

1

Xae lterta

?rrrtaoa

rirarlbol.a

Caagdal

Cstu

GoaJa

CorerDador

. Xrttal,l

?are (2r)

Prrr (2a)

x.ersnhao (64)

Itarsnhao (5a)

ltranh:o (5a)

Ithrta/
Iatapo

Gavho

Paratrne

Urubu-
Ieapor i

GueJaJara
(Tcaetehara)

GuaJaJara

GuaJaJara

CuaJiJara
rnd GuaJa

GuaJa

62rO0O

27Or0OO

170

123

2

2

I

4

2

5

I
I

Sororo fers (2a) Surul

Alto Turlacu Haraohao (6a)

logtco Torto Hareoheo (6e)

69 26.257

312 530,52(

1,084 41.3,589

5

8

s69

434.

16&

297

t_v
tbl

Decree *
!dl.ta1

' DGcrcG +
- . tortetta

Agarante

AEarant,e

Ba Jardlo

Carurapera
& Noocao

Uontca Altos 1

:
(

170,000

.. 111643.

llaraabao . ;' _ :.

Heraahao (6a) Ceztao

', 
" 

; ' :' i

Haraohao. (6a) xrthatt ul6,0o0 Derce *
tortarta

Dccrec *
?orterla

. B.l,o Ptndarc llerethao (6rr) GrraJaJarr 369 131425 Dccrcc * Hoocao &
Boq Jardla: Eilttrl

. AptnaJc ,Cd.rr (7e) fplnaJe . r 117 lOlrOOO - ToceotlnoPolls

totel l^535 . 2.203.588#

urcG: EUXAI

All rrear lack regleter rrtth thc 'scrrtco'do Patrl'noolo ds llolao-'
:

Uokaovo.
Poralbly tucludcd to Anglco Torto Decace; data bclag verlfled'
pooulation fiqures for the reserves nq 1;2,9 and 13 are derived from the recent cvRD

cohtra.cJed-fi61d work in these communities on ABA anthropo'logists-

2

2

,7.

a

,

(

. ttgrrra Tl ' r -..rnda.,, "tttt"t "' 
t}t 

^ttt 
o' 

""""""" 
o' tn; 

""t"""
Iron Ore Proiecs

:t
c,l



x

_+
A

-40-

addirional approximaEely i55 Cua5a Aruerindians live in the vicintty of the

Carajas railway, close to and within the Caru reaerve.

Of these four reserves, the litter three are located east of the

uining complex and have become acculturated. One, the Gavioes, is
-/ \_ -\'

iotegrat,ed with the monetary economy. The economies of these three

reserves are based on the harveaEing and uarkeEing of Brazil nuts and

eubsisEence agriculture. The Catete reserve beloaging to Ehe

Xicriu-Kayapor west of the ruiue stte, is virtually untouched and

isolated. Ibis group is of particular concern due to vulnerability to

.Ihe llae Ma.j a reserve has already been iupacted by a large scale

i

I

,

econouic developuent, projecE. Iu 1980, the power line of the Tucurui

hydro-eleqtric pro5""t traversed the reserve requiring the relocation of

the village. Ttr-e Coumuntty€jegSenil_i"9 !y the Power coupbny for the

',...

trarisraission line tLgt,f-ot-$ray. ' The funds sere used by the comnunity in

parcjto build brick-hous,e; which stil1 laclt basic sanitation services.

No reseEtlembnt of A,roerindians will be required as a result of

X

the Caraj?..: If"o O19 frojectr,thoygh the railway traverse.s a corner of the
i!r.-. : r' , .:, .1,

Mae trlaria Reserve for'whicb the cotsounity received iudemnification by

CIIRD. Neverthelessr"protectioo of Aoerindian lands from illegal invasion

yithin the project region remaios a crit,ical issue.
-, 

+44

' To uiniuize the iupacts of aceelerated ecooooic develoPmeut, as e

^-.-'-' 
-.t- '*f*- Hii-

resulg of the Carajas Iron Ore Project, FITNAI proposed a Carajas

Aoerindian subproject to C1IRD Eo upgrade services io the area over a five

yearleriod frou 1982 to 1986 (rUNAI: ItProjeEo Ferro Carajas: Apoio as

Co,ounidades Indigenas. Janeiro de 1982) '

a
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On June 25, 1982 CIIRD eigned an agreeoent with FUNAI to fund and execute

the aubproject (total cost of US$13,5951400 Dec. 1981 rate of exchaoge)

whose objecEtve is to take adequaEe preventive measures and to create Eore

viable conditions within the reserru", Uy l) protecting Anerindian lands,

2) irnproving health care, 3) upgrading FUNAI sraff , comnunicat,ions and

transport, at the Aoeriudian PosEs, 4) providing t,echnical assisEancer

equipuent, and funding for economic developurent projects and 5) improving

educational services.

The restructuring and sErengthening of the FUNAI Delegatioo in

Maranhao and its regional units is necessary in order Eo improve the

qualtty of services provided by J'UNAI'to the aumerous Aneriodiaa reserves

throughout the State, uany of which suffer.severe .probleus of illegal land

iuvasion. Measures are also proposed to sErengEhen Ehe outreach

operations of FINAIrs Regional Delegations in llaraba, Para and Sao Luis,
I

[-llaranhao :

In the first year, ,the subprojecE .will concentraEe on the four

reserves imrnediaLely affected - CaEete, t'Iae [laria, Caru and Pindare' On

Septeuber 1, 1982-the:firsE disburseuenE of US$Ir396r000 rvas made, about

l0Z of total funds. , $_e requtpuent -reguired for the first .year subproject
.;' '-

impleoentatiou is already being procured by CVRD.

With particular respect to the-protection of A,rnerindian lands - a

(

-
eritical issue, the.subproject iucludes .ueasures such as 1) evictioo of
Li .. ..

squatter: and illegat trespassers frgo amelfnaian laod;; 2) safeguards

againsE trespass, i.e. field level demarcat,ion, clear uarkiog of reserve

borders and regular surveillance; 3) the redefinitiou, decree aod

demarcation of Guaja and Parakana Amerindiao lands; 4) the seEtleoent of

cases under litigation of contested reserve borders aud of pending

lawsuiEs, and 5) the fomal register of all reserves with fhe Servico do

Patriruonio da Untao.

\
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The CVRD-SUCAR Environrnlntal llanagement, Prograu contracEed three

eminent anthropologists and one physietan, specialized ia these Amerindian

groups and recournended by the Braziliau Association of AnEhropology to

Ir-oli* qdv19-acf plnning supporE to the Anerindian grouPs, aod Eo ensure

..that 
all eleueuts of the subplojec,F servg their best inEerests 1/. After

fhe subproject was signed, they visited the reaerves, analyzed the

adequa.cy of the Beasures proposed by FUNAI, s.ubruitted wriEten rePorEs to

CVRD aud FUIIAI, and are mopit,oriag modifications of Che subproject

5.4 Monitoring and Control o! Environuental :Impacts

Field personnel'routinely tnspect the following items to conErol

andlprevent euviroumental impacts'and -to'implement correcti.ve measures.

t

,

5.4.1 FLora

5.4-1.1 Green Belt - Buffer Zones

GEAUN,I strotrgly recoomended the creation of

negative impact of the project on adjacent. areas. As iroa ore deposits
"Dfer z to miarurze auy

1,t The Anthropologists .are: . Lux Vidal for .the .CateEe, llara Ferraz for

Botelho Vieira Filho for.the health component of -alllfourreserveg.
Ttre reports which they suboitted are:
1. Botelho Vieira FiLbo, Dr. Joao Paulo I'RelrospecEiva e AEualidade

da Saude dos Indios Xicrins e Gaviao. Necessidades presentes e

fuEuras frente ao'Projeto Carajas". Departoent of Medicina,
Paulista School of Medicine, Sao Paulo, SP, July 1982'

'2. Ferraz, Iara rr0s Indios Ga'rrioes! Observacoes sobre.uma sit'uacao
critica". Departuenc of Anthqopology, Uaiversity of Sao Paulo.

6t" de Janeir6,'u, July 1982J
3. pereira Goues, tlercio, ttA Probleruatica Indigena do llaranhao,

especificaruenEe nas areas de influencia ioediata da Ferrovia
Carajas: Reserva Turiacu, Reserva Caru e Reserva Pindare'r.
Campinas, Sao Paulo, SP, September L982.

4. vid;1, Lux, ltlevanEamenEo da sttuacao atual dos indios Xicria do
pI GateEe - Recooendacoes iniciais frente ao ?rojeto Carajastt.
DepartmenE of Anthropology, University of sao Paulo, sP, July
L982.

.,/

t (
(
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-) 
SI!:_"g to Ehe periueter of the 4291000 hecEare mining concession, CVRD has

requested.exp.ansion of the concession area Eo allow ior the est'ablishuent
-.- a \..- ....

of a buffer zone around the rotning ,.i". Siuilar buffer zones si1I be

established along the railway and at Ehe port.

At the mine site, a planEing scheme is being designed for the

protection of the foresE edge cleared for the Carajas Eownsite, airport

and access highway; a grading plan and a replanEing schedule will be.

developed for the reclamation of the uining sites after strip mining.

5.4.L.2 Nursery .i- ::

A nursery has been eonstructed at Serra Norri and anotber,is

scheduled for constructiou in Sao Luis as principal support facilities

providing plant uat,eriSls -. trees, shrubs, ornamegt,als, f lowers, ground

cover - for landscapping'the existiug campsites and offices and for

impleoenring the landscape design developed..by pIIRDt! 9o.ls.uftant landscaPe

architecgs for the mine and port sites. The Serra Nort,e nursery located

adjacenE Eo Ehe AirporL has been operaEing since October 1982 complete

with a greenhouse, seed beds, shade frgues, propagating bench.:r sheds for

the preparation antl uixEure of sotl and ferEilizers, officeg, uligteoaoce

shops, and garage for r.Tlc.ks ,Il9. .-!yip-.o.!:,. I,1..1y: jp..r.1:1,,seeds are i

being locally collected, ge:minated and propagated.. S;eds and seedlings

are also being provided by cvRD's owrt IgrestrY Div_is.i1n and by

goverilBental agencies such as $"IBRAPA - prrazllian. Aeency o.f .Agricultural

Research of tshe MinisEry of Agriculture..

5.4.1.3 Research on Veget.atiou Regenerat'ion

Under a two year contract signed in }larch L982, the Agricultural

Research Insgituce - IRI - will study and recoumend optimuu plant,ing

techniques for the uine, railroad and porE sites to cont.rol erosion and
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rehabilitate earth. rrrorked.areas. Pilot experimenEg have been etarEed at

Serra NorEe with fhe planting of diverse species of grasses, tegumes and

grouud cov€!.

5.4.L.4 Eroeion control Planting

Access roads, rail cuttings and embankment,s of all project sit,es

are being graded and stabilized with topsoil that is replacement seeded to

grass and monitored by environmeot'a1 staff.

5.4.1.5 ConErol of Forest CLearing

Forest cteariug at the uine site is being closely supervised ou a

routine basis by the eavironmental staff Eo ensure;ttria undesired or

iaadvertent clearing by Lh"-"o.,rracto'is employees'is kipt to a uioiur.m.

The company lstablished 'a poltby to Pay the co'st of clearing only the

areas specif,ied by the job contract; auy addicional aieai cleared would be

at, conLracEors cost (or rather, los's). : " :1 ri :' ' :

' as of l{ay, 1982, 902 cf the area required for construction in

iarajas had already beeu cleared - the eguivalenE of approiirnately 2'000

hectares, Iess than 17 of, the 429r000 hect,are coocession.

5.4.1.6 Topsoil Stockpiling : '' ' ': " r' ;'" r ' rr' ' I:''

Soue contracEors are reguired" to si..rfpe "itre 'top "t5 -ciir' of *topsoil

- :.. l

froo the arealr cteared for cbnstructioo, and to'trCnsport'and-stockpile
:

thie topsoil to be.used for site reclamatioa 'and replenting.

5.4.L-7 PrevenEion and Control of ForesE Fires

A forest engineer of the Federal University of Parana rras.

contracted in April 1982 as a consultaot, to devetoP a Program and

educattonal caopaign at Ehe Carajas mine site to Preventr Congrol aud

I

I
(

)

{
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I

i
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fight forest, fires ]/ IVo lookout, tolrers are being builtr necessary

eguipmeot is being procured and the forest rangers have already been

trained by IBDF !/. '

5.4.1.8 LandscaPing

tandscape architecEs have been cont,racted Eo develop landscape

designs for the uine and Port, siEes, boEh t,o ameliorate the living

conditions of Ehe coununity resident,s and to reclaim the areas affected by

coustruction earthworks and to landscape townsites now under construction.

5.4.1.9 Utilization of Timbe.r'

The bulk timber aE serra NorEe available, already cut, afEer

forest cleariug for construct,ion was isveaEoried by a technical teao frou

I.P.T., Ehe InsEituEe of Technological Research of the Stat,e of Sao

pau1o. The voltrme and quality of the Eiober at the airport and along the

transoission line which could be utilized for construction at Serra Nort.e

or.fbr other purposes, was estimated. A preliuinary esEimate indicated a

volume of 191500 o3: 6000 n3 stockpiled at the existing saw.mi11,

2
10r000 mJ at the airport, townsite, transuission line and borrow pits,

with an additional 35OO n3 still to be cut for the consErucEion of rhe

Esteri.l Norte ret,ention dau and for the townsit,e expausion

5.4.2 Fauna

.The regional fauna is very rich iu numler of species, but

'couprisiag relaEively few iadividuals- Ttre Coupany policy of qo hunt/no

capture of wild aniruats in the Carajas area is being enforced according to

lt Soares, Ronaldo Viana. t'Plano de Implantacao de um SisEema de
prevencao e Controle de Incendios Fltrestais para a Serra dos Carajasrr
CVRD - Curitiba 1982.

Zl See page 35 of this rePorE '
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Article No. 1 of the Federal Law No. 5197 of January 3, L967, which

prohibits the utilization, pursuit,, destruction, hunE or caPture of wild

aniuals. DomesEic aniuals at the mine site are also prohibited.

5.4.3 Climate

A climatologist, professor of the University of Sao Paulo who had

done the climatological research on the project region, supervised the

asseobling of the meteorological sEat,ion at Serra Norte I/ Enviionmeutal

staff take readings tbree tires a day of raiufall, direcEion and velocity

of winds, relaEive hrruidity of the air, teoPeraEure, rate of flow and

water level of the Gelado River. Siutlar staEions ,iif asseobled along

the railroad and aE ihe port sit,e. Meteorological daEa froo existing

aource€ .are uttlized for a comParative anal5zsis of the'regional

uicroclimat.es-

5.4-4 SotI, Air End Wat,er

CI/IID envirouoental experience acquired in the Southern Systerr

operatiou of the Tubarao porE, IEabira uines and.550 ko of conuecting

railroad is being directly applied to planning polluEion control for the

Carajas Project. In general, pollution problens are expected to be less

6evere in the north than in the souEh for several reasons: (i) Carajas

ore is sintser feed, aud less dusty thau the fines, ultra fines and blue

dust in the south; (ii) Carajas sinter feed will be tucire huruid (shipped

wetter) thau ltabira products; and (iii) the prevailing winds at Sao Luis

are frou port to sea, unlike Tubaraolwhere winds blow frou the ore port

towards the cttY.

Iu September 1982, C\IRD coatracted the Promon Engineering Coupany

to design aod implement the Ponta da Madeira port Eeruinal and Co

Lt See Tarifa, Jose Robert,o, reference footnoEe on page 25.

6
a.

\
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undertake a l2aonth cooprehensive port sEudy to develop an oPtlmuu

pollution prevention system. 1/ The p.rograu includes: a) preparatioo of a

I

pollution control ruasEer plan, b) destgn and impleuentation of an

environmental monitoring system, c) identification and irupletoentation of

rhe priority projecE norns and operational procedures, and d) a landscaPe

architecture design subcontract.

The preliminary reporE after a site visit by Promon Eechnicians

presegts observations about the'condiEions of sto:m lrater runoffr erosion

control on the site embankmenLs, solid waste disposalr Protectioo of

aangrove stElmps and exi.sting vegetated tracts, and isiues relat,ed to the

low incooe sett,temenEs adjacent to Ehe Port, Teroinal siEe.

ll prouon Engineering, ttTerminal da Ponta da Madeira - Est.udos e Projetos

t,Relatorio de viagem ao terminal de Ponta da Madeira da CVRD:

Engeoharia Ambiental.tr November 1982-

t

i

t

I

!
I
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AE the nine all overburden dump sites and tailings will have

carefully designed reEenEton dams and.settltng ponds /. Currently, there

exiat two provieional ret,ention dams, one, Gabiao for the reEenEion of

rnioiag ftnes carried by rains, and the oEher, for the ietention of

indusErial wastes froo the pilot beneficiation plant. The permanent dau -

Esteril Sul - which will be uEilized for the reEeatton of fines frou the

uiners,south overburdeu duupsit,e, is preseot,ly being used as a source of

driutcing rrater. Trfo addittoiral darqs will be coust,ructed, one, Rejeito

Norte, for the retest,ion of Ehe wastes from the definitive beneficiation

plaaE-and as a 6ource of industrial process t at,er, and the other, Esteril

Norte, for the ret,ention of fines from the. miners north overburden

drrmpsite-

Mining process trater will discharged inEo settling ponds filtered

through specially permeable daus and recycled back to ebe plant 1/.

Another dau and settliog pond - Rejeito Nort,e - is under consEruction; the

possible need for addiEional dams is being studied. The uine FiCe is

irrigated during the dry season to reduce dust, for the benefit of the

both humans and uachinet1ro The behavior of the uoist ore during the

jouruey of 890 km froo nine io port will be uonitored.

Lt The fol,lowing informat,ion was confinoed by Mozart Litwinski, SUNOR

ltine Superintendency, AssistanE for OperaEions CoordinaEion: The

veter rlcycling system of the pilot plant, currenEly uses a special
classifiei which reooves the heavier fraction, before the wat,er flows
into a thickening tank - with the additioo of flocculant po.lyoer
ttsuper floc A-120" - which effectively floculates the colIoids. Abour
952 of the water is recyeled back into che hret screening system. The

fines thickening tank is emptied by a front loader to a daru about, once
a week.

{
i
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5.4.5 Eistoric, Archaeological and Scenic Sites

- the Nrttoorf Inst,it,ute of HisEoric and Arristic PaErinonyIPHAN - the Nat,tonal r' Elc aus ArLruL

- is being contracted through the Musdu Goeldi-CVRD AgreemenE.to carry ouE

an archaeological search and salvage invenEory of valuable siEes within

the project, region. A museum at Serra Norte will be established to

docuoent, and safeguard Ehe history of this projectts developmenE and Eo

house specimens of typical flora, fauua and archaeologicat art'ifacts'

Belvederes are being consEructed at atrat,egic points of panorauic

views. has been established aE Ehe guesE house, with the construction

of a gazebo and an elevated platfor-B at the Plateau edge, connected by an

interpretive trail windtng.through the forest. An additional two sites

along the access highway PA-275 have been selected'

5.5 Environmental Education

A prograo of EnvironmenEal Education. is being developed with the

tech-nica1 assistance of SEMA - The Special SecreEary of the Environueot,

whose objective is to foster a dynamic, cont,inuous Process of educaEing

the Serra Norte coruounity, lbout the equilibriuo of nature and the role of

people in maintai::rt or re-esEablishing thac equilibriuu. The prograu

includes training 3f i:acfrers, preParatioB aud utilization of ecologically

oriented materials, aod Ehe diffusion of this inforroatiou at all levels of

the coqmu"i"Y.

. The educational and administrative staff of the comuunity school

already is closeLy co.llaborating with the Environrnental Staff by

incorporating ecology io all school projects, lessons, and activiEies

possible." Appropriale uaterials are being solicited and provided by

Brazilian environmental agencies. Gultural and leisure activities are

being encouraged, such as the creation of scout clubs, camPs out, garden

clubs with cont,esEs and classes, etc.

a

(
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EnvironmenEally relevant events, such as the InEernational Day of

the EnvironmeoE, and .the National t{eek. of the Tree, have been cormueuorateil
:

wiit ,elt-long prograus of special film presentations, lectures by iovited

guest epeakers from GEAIIAM and Universities, contests, exhibits of art by

.school children, distribution of T-shircs and information pamphleEs, with

greet success and communiEy participation

Throughout Ehe urbao and industrial sectors of the uine,

environmental signs are posted to reoind the residenE worker cosuuuity of
' '. 

1

their responsibility for environmentally sound behavior. Educationdl

cirp"igo" are being elaborated by the Field Environmeitrl Officer, the
.. .: "t.,' .l ! :public UealEh Physiciau and the Occuiational Safety Engineer which focus

':
oa issues such as [agure conservation, polluCion coat,rol, hunL alld caPture

of rrild animals, fire preveatioo and contrdl; health, hygiene, worker

eafety, etc.

5.6 Basic .services Delivery

The deltvery of basic services for the Serra NorEe Community are

beiug oonttored on a rout,iue basis by the four inspectors of the CII'IA

Mtne staff accompanied by'Lhe techniciairs of Occupational SafeEy
tJL::..r.: -:: - ' :. i'::.i-i:. :, -' t:', I'l . i".r': I i :

n"rgto"e"tog, S"ctaf Assiitauce,' fublic llealth and SanitaE,ion.
, l:',- ' - ..1 *,. ..: i:i.:'. .' . : . ,i ..

5.6.1 Health

An agreement was signed tn April 1982 with Fundacao SESP - Pub1ic

Health'C"rric"s Fouodation of the Ministry of Eealth, to provide cechnical
:;

assistance in risearch for 12 rnonths, through the Evandro Chagas Inetitute
i..

of Beleu on the tropical diseases which could affecE the regionts

population. 'The research aims to ccntiol and or eradicate leishuaniasis,

arboviral diseases, leptospirosis, Cttagas disease, hepatitis'and

becterto-enteritic infecEioos.
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At, present, Ehe possible collaboraEion of Fundircao SESP in

delivery of basic health services for the regional population through its

existing health units and Ehose being construcEed by CVRIT (two hospitals

aE the Carajas and Parauapebas townsites and. two health uniEs aE the

Acailandia and Nova Vida housing diviqions) is being sEudied. .

UNICEF - The United Nations Childrents Fund also has been

conEacted to exauine possible interface in the areas of pritoary heal.th

care, uutriEion monitoring, basic sanitation, incoue generat,ion and

education for the regional populatiou.

5.6-2 Basic Sanitation

A sanitation engineer was contracted as cousulEant. iu August L982

to develop, during a .9-nonth period' a conPrehensive, phased prograu of

basic sanitaEion services for Serra Norte, which includes recournendations

for an improved sysEeE of domestic solid \raste collection, transPort aud

'disposal 1/ and organizatiou of operational norms as well es a coumunity

educaEion componeuE.

5.6.3 Security

The total 4291000 hecuare area of the c\iRD miniug concessiou at

It
Y'
a

l

docuuented at a scale of 1:201000 for the purpose of uore accurate area

delimitation, facilitating border protection and cont,rol of illegal

trespass.

Iu October 1982, a two ,""r,agreement was signed wiEh GETAT - the

Executive Group for the Araguaia - Tocantins area for the purpose of

fostering uutual collaboraEion in the analysis of and policy

recouruendations for the resolution of land conflicts in the Carajas Iron

Ore Project area of influence.

Lt Costa Leite, Luis Edtuundo I1.B. 'rsisteua de Limpeza Urbana AcampaoenEo

N5 - Serra Norte" Rio de Janeiro, October 1982'

a

.' (:C l': '. " -' :.-1 : . 1

Serra Norte is presentfy tet"g surveyea and ierophotogiarmetrically'
, .:._.. ..
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A corps of ten forest rangers and inspectors have being Erained

by ISDF'- the Brazilian Forestry DevelogoenE Institute t'o enforce federal

and coupany policies on the ProEection of'flora and fauna, illega1

invasion and miueral prospecting aod fire surveillance. Glose

collaboration is mainEained wiEh appropriaEe federal and loca! securiEy

agent.s.

5.7 Coordination with GovernmenEal, EuvironmenEal and Financial

and Re iearch Inst,itutions

contact is uainEained with the following institutions for the

development, and itoplementation of prograru activities:

Re.seach CenEers:

I

3

a tl
:('

I

cNPq

I}IPA

INPE

I?HAN

IBGE

ABA

UFMA

UFPA

Conselho Nacioual de DesenvolvirnenEo Cientifico e

Tecuologico
:.'"'t - .-. ..,:l;'.... '..:.r':r...'..

InsEttuto Nacional de Pesquisa da Anazonta
,

IustituEo Nacional de Pesquisa Espacial

InstiEuto do Patrioonio llistorico e Artistico Nacional

thrseu Paraenze Erni].io Goeldi
rl

InsEituto Brasileiro de Geografia e Esratistica
' .. :. ; '- .::. . i.: " ' ,.,'

Associacao Brastleira de Antropologia

Uqiversidade Federal do llarauhao

Universidade Federal do Para

Public. and Private:EnvironoenEa1 encies,

SE},IA

IBDF

FBCN

SER}I T

SOPREN

SecreEaria Especial U9. *09. Anbienge 
., .., ; .. ,,.,

InsEttuto Brasileiro de DesenvolvimenEo Fl0resta1

Fundacao Brastleira de Conservacao da NaEureza

Secretaria de Recursos Naturats, Tecnologia e l'leio 4obiente

Sociedade a. p."".rracao de Recursos NaEurais da Arnazonia

,i
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Governmental Institut l()ns:

FUNAI

GETAT

Fuudacao Nacional do Indio
.

Grupo Executivo das Terras do Araguaia_Tocantins

Instituto Nacional de Colonizacao e Reforoa Agraria

'r

INCRA

EMBRAPA

sucAu

SUDAM

SupertnEeodencia de Campauhas de Saude

Superintendencia de Desenvolviment.o da Arqazonia

SEPI.A,N

Secretaria De

Secretaria De

Secretaria de pLanejaoento

Saude, Belem do para
i

Agricultura, Belem do para

t

Fundacao De Servicos De Saude publica

Fioancia I Agencies:

-l
-)
.-)

J

EEC

World Bank

BNDEiS

Kft^I

Europeao Ecoirooic Comruunity

Banco Nacional

KrediEans ta1 t

de Desenvolvimeuto Social

fur Wiederaufbau

It
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6. Challenge for the Future

The decade of the 1970rs. witnessed heighfened worldwide interesE

in conserving aud uanaging environmeoEal resources. Frou 1970 to 1980 i' 
.,,,1

about twice as uany new projected areas were created as had beeo ' 1

established in the preceding 100 years: there are nor' 21511 conservaEiou

areas in 124 counEries on the united Nations List of National Parks and

Equivalent Reserves. Altogether, the conservation areas on the U'N' list

total aluost 4 nittion square kilooeters U. At the beginning of the last

decade, conaervation prograus were regarded as au iupedimenE t,o econouic

development, especially in the developing countries; now it is. widely

recognized thaE the failure to conserve natural resources rnakes sustained

econouic grolrth imPossible.

TogeEher with this change, has come another shift in viewpoint,

frou the o1d uotion that conservation meaos the fenciug in of uature and

leaving it aloue, to a more active view (as expressed in the InEernaEional

Union for the Conservation of NaEurefs 1980 lforld Conservation StraEegy)

that conservation is t'Ehe manageaenL of the human use of the biosphere so

that it uay yield the greatest sustainable benefiE to Present generaiions

while maintaintng its PoEeutial to EeeE the deuands aad aspiraCious of

.f ,.
t.
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Prograu for the

s the Llenge ced by Ehe Environmental ManagemenE

Project - Ehe imPleuentaEion andjas Iron Ore

operatiqo of iron ore strip mtning and industrial acCivitids, rail

transporc, deep -reter shipptng,and housiBg con0PonenE of a large scale

regtooal developnent plan in the virgin aroazonian forest.

Lt Royal Ssedish .{cademy of science, "aYBIO - A Journal of the Human

Enriroo..ot,tr Vo1ume XI, Number 5 Pergamon Press' NY' 1982'
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