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ABSTRACT

The proposed Cotingo Damin Brazil's far northern state of
Roraima is examned wth the objective of drawi ng | essons for
Brazil's system of evaluating environnental, social and financial
consequences of devel opnent decisions. The Cotingo Dam
illustrates the difficulty of translating into practice the
princi ples of econom ¢ and environnental assessnment. Exam nation
of the financial argunments for the Cotingo Dam i ndi cates that
justifications in this sphere are insufficient to explain why the
project is favored over other alternatives and points to
political factors as the best explanation of the project's high
priority. Strong pressure frompolitical and entrepreneuria
I nterest groups al nost invariably dom nates decision-naking in
Amazoni a. The analysis indicates the inherent tendency of the
present systemto produce decisions in favor of |arge
construction projects at the expense of the environnment and | ocal
peoples. The requirenents intended to assure proper weight for
t hese concerns, such as the Report on Environnental I|npacts
(RIFMA) and the Public Hearing, fail to serve this role. Cotingo
al so provides a test case for constitutional protections
restricting construction of danms in |Indigenous |ands.

KEYWORDS: Hydroel ectric Dans, Amazonia, |ndigenous Peopl es,
Brazil, Roraim



l.) COTI NGO AS A TEST OF DEVELOPMENT DECI SI ONS

Brazil, |ike many other countries, has a regulatory system
governi ng the eval uation and approval of proposed devel opnent
projects. This systemis conposed of a series of decrees, |aws
and constitutional provisions, and is designed to assure that
wi se devel opnent choi ces are made, such that 1.) public funds are
not wasted on projects that are econom cally unattractive, and
2.) limts on environnmental and social inpacts are respected,

i ncluding i mpacts on indi genous peoples. G&Goss discrepancies

bet ween the safeguards that exist in theory and the decision-
maki ng that takes place in practice would indicate, anong other
things, that the confidence of agencies that finance Amazoni an
devel opnents is msplaced when it is assuned that funds will not
be used to the detrinent of the environnent and indi genous
peoples. This is especially inportant for sector |oans; in the
case of the World Bank, for exanple, dans or other public works
financed t hrough sector | oans escape fromthe case-by-case revi ew
process that applies to project |oans (see Fearnside 1989).

How Brazil's regul atory system functions, the degree of
protection it provides and how it mght be inproved cannot be
ascertained fromthe text of the various regulatory neasures, but
only by observing how the system functions in practice. Mbst
revealing are situations where the systemis under stress--that
is, under pressure to approve a devel opnent project regardless of
what its conparative benefits and i npacts m ght be. The case of
t he proposed Cotingo Dam provi des such a test.

The Cotingo Dam has been proposed for construction in the
Raposa/ Serra do Sol |ndigenous Area, located in Brazil's far
northern state of Roraima (Figure 1). The main tribe in the area
is the Macuxi, with smaller contingents of Ingarikd and
Taur epang/ Wapi xana. The dam has beconme a test of the protections
that Brazil's 1988 constitution provides to the country's
i ndi genous peopl es. Although the probabl e environnental inpacts
of the dam are nodest by Amazoni an standards (the area is savanna
rather than rain forest), the developnents at Cotingo illustrate
serious problens in Brazil's incipient environmental review and
licensing systemthat make the systenis functioning in practice a
poor reflection of the protective guarantees that were iIntended
when it was |aunched in 1986 when the Environnmental |npact Study
(EI'A) and Environmental |npact Report (R MA) becane requirenents
for dams with over 10 nmegawatts (MAN of installed capacity.

These problens are common to the environnental approvals of |arge
publ i c works throughout the Brazilian Amazon and, indeed, to
simlar situations in many parts of the world.

The Cotingo Damalso illustrates the difficulties of |ong-
termplanning in the context of explosive growmh on the Amazon
frontier, and the strong inpedinents that exist to taking



deci si ons on devel opnent that give adequate wei ght to concerns
about the environnment and human rights. The normal assunption
when such concerns are overridden is that financial argunents
were nore conpelling to decision-makers. Examination of Cotingo,
however, reveals that the project cannot be justified on
financial rounds, making political considerations the nost
convi nci ng expl anation of the high priority the dam has assuned.
Under st andi ng how t he deci si on-maki ng process works in practice
is an essential prerequisite to identifying changes that woul d
protect the environment and indi genous peoples. The problens
illustrated by Cotingo are not unique to Brazil nor to
hydroel ectric projects. The political value of public works can
set in notion a sequence of events to circunvent the eval uation
and aut horization system The force for approval is pitted
agai nst not only environnental |icensing requirenents but also
agai nst the judicial systenlis vigilance over constitutional
protections. Each hurdle is tested to its limts in the process.
So far, only the judicial systemhas resisted the pressure
against it. Conplacency would be m spl aced, however, that
judicial defense of constitutional protections will be sufficient
in the long run. The future of Cotingo remains undefi ned.

(Figure 1 here)
[1.) HYDROELECTRI C PLANS FOR THE COTI NGO RI VER
A.) H STORY OF THE COTI NGO DAM

The proposed Cotingo Dam woul d be | ocated on the Cotingo
River (4°35' N, 60°20' W, in the state of Roraima. The Cotingo
is atributary to the Surumu River, which drains into the Tacutu
River, Rio Branco, Rio Negro, and finally the Amazon R ver. It
is thus a sixth-order stream but it has an average streanfl ow of
86 ni/sec at the damsite. The catchnment basin above the site is
a 3380-knf area bounded on the north by the continental divide
that forms the border of Brazil with Venezuel a and Guyana (CER
1994, p. 2-2).

The Cotingo River was first surveyed for hydroelectric
devel opnent in 1971, when El etrobras (the federal power
authority) undertook an inventory of potential hydroelectric
sites throughout the Brazilian Amazon region. In 1973,

El etronorte (fornmed in 1972 as the power nonopoly in northern
Brazil) contracted Monasa and Enge-Ri o to nake a detail ed
inventory of the river, and the revised inventory was made in
1975. Monasa, a Canadian firmbased in Mntreal, also did the
feasibility study for the Bal bina Damin the adjoining state of
Amazonas (see Fearnside 1989). Sites were located for a string
of five dans on the Cotingo River. 1In 1980 the governnment of the
t hen- Federal Territory of Roraim contracted Monasa to revise
studies for two of the five sites: Cotingo 123/113 and Coti ngo



55. The nunbers refer to the location in kilometers above the
confluence with the Surunu River. The Cotingo 123/113 site, with
the dam at km 123 and t he powerhouse at km 113, is the present
first priority for construction. Installed capacity at the five
sites would total 548.4 MW of which 274.2 MNwoul d be firm power
(CER 1994, p. 4-3).

In 1983 the territorial governnment had the Consércio
El etroprojetos (Projest) draw up plans for a different design for
a dam at the Cotingo 123 site The power house woul d have been
| ocated at the base of the damas is the case for nost
hydr oel ectri c danms (CER 1983).

The Cotingo 123 site is unusually favorable for a
hydroel ectric dam as it is perched at the top of a series of
rapids and falls. The current plan would draw water fromthe
side of the reservoir through a 4.2-kmlong tunnel (CER 1994, p.
2-3) to a point on the river 10 km downstream of the dam This
i s possible because the river, after passing through the narrow
poi nt where the damwould be built (km 123), |oops back al ong the
sout hern side of the ridge (the Arai Sill) that would formthe
sout hern bank of the reservoir (Figure 2). By tunneling through
the ridge, power generation would take advantage of an additi onal
240-mdrop in elevation in a river stretch that includes the
Tamanduéd Falls (CER 1994, p. 1-3).

(Figure 2 here)

Cotingo is expected to supply Boa Vista, Alto Al egre,
Micaj ai, Caracarai, Bonfim and Normandia with power. The 1993-
2002 "Decenni al Plan" of Eletrobras makes Cotingo a priority
(Brazil Eletrobréas 1992, p. 38), with conpletion of the first
phase schedul ed for 1999. However, delays are commonpl ace with
hydr oel ectric projects, and the begi nning of construction
schedul ed for 1994 had not yet begun by February 1996. Coti ngo
woul d have an installed capacity of 68 MVin its first phase, and
136 MNVin a second phase (CER 1992, p. 8-9). Cotingo only becane
a priority in 1991, at the initiative of the governnent of
Roraima (CIR and CPI/SP 1993, p. 29). Cotingo is conspicuously
absent fromthe 1990-1999 Decennial Plan (Brazil Eletrobréas 1989,
p. 44), which announced the suspension of plans for the Paredao
Dam pendi ng conpari sons with thernoelectric alternatives.

Coti ngo began noving quickly to becoming a fait acconpli in
COct ober 1994, between the two rounds of the Brazilian el ections.
The Public Hearing (audi éncia publica) was held to debate the
EIA and RIMA on 7 Cctober 1994, and the Prelimnary License
(Licenca Prévia or LP) was granted by the state environnental
agency (SEMAIJUS) on 18 Cctober 1994. The shaky grounds of these
noves by the Rorai ma state governnent are recognized by the
nati onal power authority, Eletrobras, which, in the 23 Decenber




1994 neeting of its executive directors, resolved (resol ution No.
602/ 94) that the docunment analyzing the feasibility study of the
Cotingo Dam"is not yet in a condition that allows em ssion of a
favorabl e judgnment (parecer) with respect to its feasibility,
either in the area of socio-environnmental aspects or with respect
to econom c aspects, since the former could require investnents
in addition to those foreseen.” (Brazil Eletrobras 1994a).

Macuxi | ndians have one traditional naloca, or comunal
living area, (Caraparu Il) in the area to be flooded. As dam
construction approached, the tribe built an additional naloca,
naned Retiro do Tamandud, in the subnmergence area. Mlitary
police of the Roraim state governnent isolated the area and
tried to expel the Indians fromtheir owmn |and (Figure 3). The
vi ol ence of the police operations has drawn international
attention (e.g., Survival International 1995).

(Figure 3 here)

I mpl anti ng topographi ¢ markers was begun by U T. M
Topografia Ltda. in January 1995. The topographic survey in
Cotingo was ostensibly only to determ ne where the boundary of
the reservoir will be and to deternm ne whether any nal ocas wl|
be within the inpoundnent. The area of the reservoir (16 knf in
phase 1, increasing to 37 knf in phase 4) was cal cul ated from
aerial photographs (CER 1994, p. 5-6), which are not accurate
enough wi thout a ground survey. The ground survey that had been
done previously was only for the | ocation of the damitself, not
for the area to be fl ooded.

On 17 March 1995, Federal Judge Marcos Augusto de Sousa
(1995) issued a judicial decision (Limnar) ordering all work
with the exception of "research”" to be stopped and prohibiting
the Rorainma state government fromsending its Mlitary Police
into the area. The decision points out that it is not
demar cation that gives indi genous peoples the right to their
traditional lands. |If not overturned by an appeal reportedly
bei ng prepared by the state governnent (Folha de Boa Vista 24
March 1995), a final decision on dam construction would be made
by a vote of the National Congress. The governnent of Rorainma
asserts that the damcan be built w thout approval of the
Nati onal Congress on the basis of the area being "outside of
demar cat ed areas or reserves, but inside an area clained by the
Macuxi Indians for demarcation ... the legal situation is as an
identified area, which, in the jargon of FUNAI (the federa
I ndi an agency), is the starting point for the denmarcation
process"” (CER 1994, p. 10-15, enphasis in the original).

Al t hough Brazil's constitution makes clear that traditional

occupation, rather than demarcation, is the basis of protection
(Article 231, Paragraph 3), the possibility of events unfolding
differently is real. W shall explain this very inportant point




in greater detail |ater.

The 17 March 1995 judicial decision (de Souza 1995) is a
hopeful sign for the application of constitutional protections
for indigenous peoples. The decision does not all ow
general i zation regarding the i ndependence of the judiciary. It
is relevant to note that both the federal prosecutor who
formul ated the case against the Roraina state governnent and the
j udge who handed down the decision were substitutes on short-term
postings from Manaus, in the neighboring state of Amazonas,
rat her than residents of Roraima who woul d be subject to the ful
force of that state's political pressures.

On 8 January 1996 a new threat to the Raposa/ Serra do Sol
reserve arose when Federal Decree No. 1775 was issued, allow ng
nost i ndi genous areas in Amazonia to be chall enged retroactively
by ot her claimants, including state governnments. The Roraima
state government has appointed a comm ssion to prepare a case
agai nst demarcation of the area.

B.) FUTURE PLANS FOR THE COTI NGO RI VER

A string of five dans is planned for the Cotingo R ver, as
power denmand in the region increases to make use of this
potential (Figure 4). It is a conmon phenonenon for rivers to be
devel oped as a series of danms, thereby regulating the flow of
wat er through the system and increasing the total electrica
out put beyond what coul d be obtained as the sum of the dans
i ndi vidually. Such plans can cause severe probl ens when dans
followng the first one are nore damaging than the initial dam
that sets in notion the process of river devel opnent. The nopst
dramatic case of this is the series of planned dans on the Xi ngu
Ri ver, where the first dam (Belo Monte, fornmerly Kararad) woul d
provide the justification for later building five additiona
dams, including the 6140 knf Babaquara Dam that would fl ood
ext ensi ve areas of indigenous |and (dos Santos and Andrade 1990,
Cunmi ngs 1990) . ¥

(Figure 4 here)

The damagi ng potential of future danms is nuch lower in the
case of Cotingo than that of the Xingu River. Nevertheless, the
fact that the EIA and RIMA are restricted to the first damin the
series is part of a generic problemin inpact assessnent that
inevitably will lead to major problens. Al five dans in the
Cotingo basin would be in Macuxi or Ingariké territory.

[11.) ECONOM C RATI ONALE
A.) ECONOM CS | N DEVELOPMENT DECI SI ONS



Econom ¢ argunents are generally assunmed to explain
deci sions to inplant devel opnent projects despite damage to the
envi ronnment and to indi genous peoples. Econom c anal yses
normal | y do not account for environnental and human costs, and it
usual Iy assumed that decisions would be '"rational' fromthe
perspective of society's true interests if only these factors
were properly valued in the anal yses. Exam ning the economc
rationale for the Cotingo damis necessary if one is to
under stand how the decision to build it was nmade and what
barriers exist to protecting the environment and indi genous
peoples. If traditional economc justifications are insufficient
to explain the project, as the infornmation presented bel ow w ||
show, then one can have greater confidence in the deciding role
of other considerations, such as politics.

B.) PRQIECTI ONS OF PONER DENMAND

The rationale for building Cotingo is based on projections
of demand for electricity in Roraim (CER 1993, pp. 2-8 to 2-10)
whi ch are founded on studies by Eletronorte and the Energy
Conpany of Rorainma (CER) using a scenario assum ng trenendous
popul ati on growth in Roraima (approxi mately 10% per year over the
1991- 2001 period). Although the ElA stresses that the
proj ections were made "from extrapol ati ons of narket
configurations observed previously" (CER 1993, p. 2-9), no
correction factor was applied to break the trend of expl osive
expansi on that characterized the period on which the
extrapol ation is based, or that allows evaluating the likelihood
of a future boomin consunption. The three scenarios for energy
consunption in Roraim up to 2020 are not acconpani ed by any
i nformati on on how t he percentages of demand per "m cro-period"

were derived. It appears that these scenarios are nerely guesses
(optimstic guesses fromthe point of view of those building
dans) as to the future market for electricity. It is difficult

to justify large public expenditures w thout a reasonabl e basis
for believing that the amobunt of energy to be supplied wll
really be needed.

The EI A paints a sonber picture of the future of Roraima if
the damwere not built: "the environnental tendency in the region
is to maintain the condition of econom c and social stagnation in
a degraded environnent” (CER 1993, p. 8-1). This vision of the
future conflicts sharply with the consultants' own eval uation
that the econony of Roraim grew by a factor of seven from 1970
to 1985 (CER 1993, pp. 6-82 and 6-83). It is difficult to
i magi ne how this growth, which was achi eved w t hout hydroelectric
power, can be called econom c "stagnation.” One needs a scenario
for economc gromh w thout the dambut w th expansion of the
present diesel-powered system Scenarios with hydroelectric or
t hermoel ectric supply need to be evaluated in ternms of costs and
benefits. Such analyses nmust identify who will pay the greatest



costs and what strata of the population will be nost benefitted.

Demand projections after 2000 (the year when Cotingo is
expected to be operational) are based on the assunption that
demand has been repressed in the pre-Cotingo era (CER 1994, p.
2-2). Needless to say, this adds an additional inpulse to the
expl osi ve growm h of demand cal cul ated fromthe uncritical
extrapol ati on of Roraim's popul ati on grow h.

C.) PHYSICAL VI ABILITY OF THE DAM

A source of doubt about the physical viability of the
Cotingo Damis the magni tude of sedinentation that could be
caused by erosion from goldm ners (garinpeiros) in the catchnent
area upstream of the dam The presence of goldnminers is
recogni zed in the EIA (CER 1993, p. 6-29), but sedinent rates are
not cal cul at ed.

The ecol ogi cal -econom ¢ zoning for Roraim puts an
"organi zed gol dm ning area" and dam on the sane map. Jaine de
Agosti nho, who coordi nates the zoning, favors zoning the Quind
Ri ver area, upstream of Cotingo, as an "organi zed gari npo"
(personal communi cation 1995). This would make likely the
conti nuation and expansi on of the goldm ning activity that
produces sedi ment entering the Cotingo reservoir: zoning for both
the gol dm ning area and the damis inconsistent.

The EIA states that "with construction of the dam
conditions will be created for deposition of sedinents that are
transported, the volunes of which should, however, be of little
significance as conpared to the dead volunme of the reservoir”
(CER 1993, p. 6-19). The limology team however, had a
different interpretation. 1In the |limological section of the EIA
(CER 1993, p. 6-36), "sedinmentable solids" in the Cotingo River
are estimated to be 0.50 m/liter, a value much hi gher than those
found in the tributaries to the Cotingo (Lages and Lai md), which
have val ues of zero. This is explained in the EIA as being the
result of goldmning in both the Quind River (the main tributary
of the Cotingo) and in the Cotingo River itself (CER 1993, p. 6-
31). The ElI A describes this sedinent as a "small volume" (CER
1993, p. 6-31). However, one needs to know what the behavior of
these solids would be in the scenario with the dam and gol dmi ni ng
activity (CER 1993, p. 6-80).

The EI A nmentions the nodest dinensions of the reservoir and
the I oss of velocity of water entering it from upstream as
indicating that there could be significant siltation (CER 1993,
pp. 7-46 to 7-51). These statenents appear to conflict with the
di sm ssal of siltation as a major problem (CER 1993, p. 6-31).
The nodel used for estimating the volune of silt accunul ation
(CER 1993, p. 7-48) requires information on the type of solid



| oad and quantification of the volunes of sedinents fromthe
different tributaries. Obtaining this information would be a
W se precaution, given the inportance of sedinentation to
arriving at a decision on the technical feasibility of the dam

The ElI A indicates that the Cotingo River contains 45
ng/liter of hum c substances, a concentration 5.6 tines greater
than the results for two streans (Lajes and Lainmd) that are
tributaries of the Cotingo River with [ittle human di sturbance.
It would be wise for the governnent of Rorainma to obtain a nore
detailed interpretation of the nodeling results on siltation and
water quality, based on a greater anmount of field research
Scenari os shoul d be devel oped with and w thout the dam

The feasibility study states: "no record exists that any
field canpai gns have been undertaken with a view to obtaining
i nformation on solid discharges in the Cotingo River. The
validity of a sedinentol ogi cal study carried out w thout any
basis in data is questionable" (CER 1994, p. 7-9). The report
goes on to make a rough cal cul ati on taking the hi ghest sedinment
transport in rivers in the state of Sdo Paul o (420 t/knf of
catchment area) reported by Setzer (1982) and Bittencourt (1978),
and assuming a nean apparent specific gravity of 1.24 t/m and
100% retention in the reservoir. Under these assunptions, the
reservoir would take over 100 years to silt up. Using the sane
val ue for specific gravity, the 0.50 m/liter value for
sedi nentabl e solids given in the EIA for the Cotingo River (CER
1993, p. 6-36) is equivalent to 0.62 g/liter of water, a value
confirmed by a sanple taken in January 1995 (R |. Barbosa
personal observation). Gven the nmean streanfl ow of 86 nil sec
(CER 1993: 6-23), 1.4 nillion ni of solids would enter the
reservoir annually. |[If all of these solids were retained, the
139.7 million ni storage volune of the reservoir at the first
phase water |evel (CER 1994, p. 2-10) would be filled in 103
years.

Wiile this tinme period may appear long, it should be
remenbered both that the sedinent |oad could increase with nore
gol dm ning, and that half of the storage vol une woul d be | ost
over the 50-year "useful life" time horizon used in the CER
cal cul ati ons (CER apparently nmade no adjustnent for |oss of
storage volume in the calculations used in the feasibility study,
EIA and RIMA). The volunme of solids is large: as an
illustration, the annual volune entering the reservoir is nore
than the 1.2 million ni of "comon excavation" to be done in
constructing the dam (CER 1994, p. 14-4). At the US$4/mi cost of
excavation under terrestrial conditions (CER 1994, p. 14-14 ff),
removal woul d cost over US$5.4 nmillion annually.

The EI A report nentions that the open vegetation and
presence of gullies and ravines in the catchment area suggests "a
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not insignificant susceptibility to erosion,” and goes on to
observe that "the existence of mning activities upstream of the
damsite, in the headwaters of the Cotingo River, could result in
serious problens, due to these conditions of natural fragility"
(CER 1994, p. 10-10).

Soil in the reservoir and catchnment area is described as
"lithic dystrophic with presence of dystrophic hydronorphic
| aterite and rocky outcrops" and as "poorly devel oped and very
shal |l ow' (CER 1994, p. 10-10). This inplies that al nost all
rai nwater would run off over the surface, making the area prone
to erosion. Streanflow in the Cotingo River has a "rapid
response to precipitation” (CER 1994, p. 10-9).

D.) FI NANCI AL COSTS OF CONSTRUCTI ON

Esti mates of the financial costs of construction are given
in Table 1.

(Table 1 here)

Information on costs is sharply conflicting, as is common
for Amazoni an dans (see Fearnside and Barbosa nd). The
information gl eaned fromscattered statenments in the EIA totals
US$142.8 mllion (Table 1). The National Council of Legal
Amazoni a, a working group nmade up of representatives of
El etrobréas, Eletronorte, Petrobras and state electrica
conpani es, which was forned in 1994 to draft a coherent policy
for regional supply of energy, projected investnment needs over
the 1995-2000 period (the period during which the sanme study
foresees construction of Cotingo) to supply Boa Vista. These
investments total nore than twi ce as nuch: US$305.5 million
(Consel ho Naci onal da Anazo6nia Legal 1994, p. 63). |If discounted
at 12% per year, this investnent total has a net present val ue of
US$213.7 mllion.

E.) COVWARI SON W TH ALTERNATI VES
1.) Expansion of Thermal Generation

The 1993-2002 Decennial Plan states: "In 1999, with
operation of the Cotingo Dam (3 X 40 MW, there will be a
reduction in thermal generation by 318.9 GM, or al nost the total
demand for electricity forecast for that year. This inplies a
reduction in diesel consunption by 137.7 mllion liters (2336
BEP/ d), yielding a savings of about US$29 nillion yearly."
(Brazil Eletrobréas 1992, p. 38). As is frequent in such
conpari sons, the "savings" clained represents only the cost of
fuel, and assunes that the dam (and al so the thernoel ectric
plants) are built and maintained for free.
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A conparison with alternatives is a required itemin an EIA
(CONAMA Resol ution No. 001, Article 5, Incision | of 23 January
1986) . The EIA presents this "conparison" in a singularly
confused fashion, hardly what is inplied by the "clear |anguage"
specified in CONAMA' s requirenments for such reports ( CONAVA
Resol uti on No. 001, Article 9, Incision VIIl). Nunbers referring
to costs of different itens appear scattered throughout the text,
rat her than being presented in a table that allows the reader to
visual i ze the conparative advantages and di sadvant ages of the
di fferent choices. The nunbers presented disguise, or at the
| east make difficult to see, the true relationships anong the
options. Values nentioned for Cotingo and for alternatives are
not for the full costs: interested readers are obliged to |ocate
and sumthe various conponents of the project to nake the obvious
conpari son of the bottomline.

The val ues for costs presented in the ElI A have been
organi zed in Table 1. The conclusion that the nunbers indicate
when so organi zed is not necessarily the sane as that reached by
the I NTERTECH consultants. The ElIA states that "as can be seen,
the hydroelectric dam... allows energy to be supplied ... under
econom ¢ conditions clearly better than those that correspond to
expansi on of the thermal park"” (CER 1993, p. 2-34). However,
adding up the different cost conponents fromthe EIA (Table 1)
gives a total cost of US$2100/ kW of installed capacity for
Cotingo in March 1992 values. Considering the 306,600 MM/ year
of expected generation (CER 1992, p. 16), the installation cost
per kW generated woul d be US$4082/ kW The installation cost of
expandi ng thernoel ectric generation capacity is estimted at
US$700/ kW ( CER 1993, p. 2-34).

The inplantati on cost of expanding the thernoelectric park
could be fairly small. CER estimates that, to be equivalent to
the 68 MWfirst phase of Cotingo, Boa Vista would need 102 MW of
installed thernoel ectric capacity, including a 50% margin for use
during mai ntenance (CER 1993, p. 2-34). Since Boa Vista already
has 83.26 MWof installed thernoelectric capacity (Consel ho
Naci onal da AmazOni a Legal 1994, p. 38), only 18.7 MNwoul d have
to be added to conpl ete the necessary configuration. At an
installation cost of US$700/ kW (CER 1993, p. 2-34), this would
cost only US$13.1 million, or less than one-tenth the cost of
buil ding the Cotingo Damand its transm ssion line (Table 1).
Even if one assunes a catastrophic situation in which all of the
thernmoel ectric facilities had to be replaced, since nuch of Boa
Vista's thernoel ectric equi pnent was bought used from Porto
Vel ho, Rondobnia, and is now in poor repair, the installation cost
woul d be US$71.4 million, or half the cost of Cotingo.

The aspect of thernpelectric generation that is inherently
nore expensive than hydroel ectric generation is in operating
expense, since fuel nust be purchased. The cost of fuel "saved"
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is invariably the major focus of argunents for this and other
hydroel ectric dans. 1In order to have a fair conparison, one mnust
treat these different types of costs in a consistent manner that
reflects the values of society. Wat appears to have been done
is to assune that the entire cost of dam construction would be
financed. The debt at the time operation begins is calcul ated,
consi dering the capital expenses plus the interest accunul ated up
to that point. Fromthen on, anortization is assuned to occur in
a straight-line fashion over 50 years, and interest at 10%is
cal cul ated on the rennining bal ance (e.g., CER 1994, p. 9-18).
The 50-year anortization inplies a 2% per year cost at the

begi nning of the period, naking the result with 10% i nt erest
approxi mately equivalent to the 12% per year discount rate
mentioned in the report in describing howthe "global" costs per
MW were derived (CER 1994, p. 2-6).

The costs calculated in this way indicate that the Cotingo
Dam i s cheaper than thernoel ectric generation (Table 1). Part of
the difference lies in the social decision as to whether the
governnent should nake a large initial investnent to be slowy
witten off over 50 years, or whether the costs should deferred
and paid over this period through oil purchases. |In practice,
the theoretical 100% | oan on which the cal cul ati ons are based
woul d not occur, and nost or all of the construction expense
woul d have to be paid by taxpayers at the outset. It is also
qui te possible that real |oans, such as those granted by
equi prent - suppl yi ng countries for Tucurui and Bal bi na, woul d be
on terns | ess favorable than those used in the calcul ation.

Per haps the biggest inpedinment to the thermal option, as
well as to inporting electricity fromthe Guri Damin Venezuel a,
is the low status that these fornms of energy supply have within
the culture of barrageiros. Barrageiros, or dam buil ders,
represent a distinct subculture in Brazilian society, which
exerts an influence on hydroel ectric devel opnment deci sions that
goes far beyond what their nunbers m ght suggest (see Fearnside
1989). This influence can al so go beyond what the economc
benefits of the hydroelectric danms m ght warrant. Building a dam
is a high-status pursuit, whereas installing and repairing
thernmoel ectric plants are activities that carry | ow soci al
status. A damlike Cotingo, which involves tunneling through
kil oneters of rock and erecting a wall of gleam ng concrete
(rather than the sinple earth-fill structures of many dans)
represents the kind of challenge that makes engi neers' eyes
tw nkl e.

CER staff are quick to point out the di sadvantages of
thermal generation--that the power plants are agi ng and
continually breaking dowmn. Boa Vista has the additional
di sadvant age of periods in the dry season when the Ri o Branco has
insufficient water to allow barges carrying diesel to nake the
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journey from Manaus. However, these |owwater periods are a
regul ar phenonmenon, and the frequency of blackouts could be
brought within acceptable limts by investing in sufficient
storage capacity to continue generation at normal |evels through
any but very rare |ong droughts.

A frequent touchstone in condemning thernoelectric
generation in Amazonian Brazil is the exanple of the bl ackouts
common in Bel ém before the 1984 inauguration of the Tucurui Dam

It must be renmenbered, however, that thernoelectric generation
is a straightforward technol ogy that has been in use for about a
century. There is no nystery to designing a routine of
mai nt enance and repl acenent, and to estimating the anmount of
spare generating capacity needed to ensure agai nst bl ackouts.
However, the tenptation would be strong to allow thernoel ectric
facilities to deteriorate when electrical authorities are
anticipating substitution of thernmal generators by hydroel ectric
projects, even if the danms in question still |ack key approvals
such as the assent of the National Congress for building a damin
an indigenous area. There is also the possibility of electrical
authorities not expanding thernoelectric capacity sufficiently
rapidly and allow ng thernoelectric plants to deteriorate as a
means of buil di ng popul ar support for the dam |In Boa Vista, for
exanpl e, people are likely to blanme each bl ackout on the Indians
and/ or environnental restrictions that stand in the way of
conpl eting the Cotingo Dam

The current thernoelectric capacity in Boa Vista is
substantially greater than denmand. The thernoel ectric capacity
installed in Boa Vista totals 83.26 MWV (Consel ho Naci onal da
Amazoni a Legal 1994, p. 38). CER regards only 42.0 MWof this to
be effective power, sonme of the units being expected to serve as
spares for use in case of breakdowns (CER 1994, p. 3-5). Even
wi t hout tapping the spare generators, the existing capacity
provides a confortable margin for Boa Vista's current size:
average denmand was projected at 22.74 MNfor 1994 and peak demand
at 36.60 MW (CER 1994, p. 3-7). Newy elected Governor Neudo
Campos inforned Brazilian President Fernando Henri que Cardoso of
this thernoelectric capacity and that Boa Vista's demand is
currently only 29 MW (Lima 1995). The nargi n between capacity
and denmand neans that the sudden increase in blackouts in Boa
Vista in late 1994 at the time that construction of Cotingo was
about to begin is difficult to explain on the basis of
i nsufficient generating capacity, as inplied by the frequent
rem nders that blackouts would cease with conpletion of the dam

Expandi ng t hernoel ectric capacity has the great advantage
that it can be done in small increnmental steps as the growth of
demand confirnms the need for nore power. The increnental nature
of expandi ng thernoel ectric generating capacity fits well with
the extraordinarily high uncertainty of popul ation projections in
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Rorai ma. Expl osive population growh in recent years has been
tied to events such as state governnent subsidy of inporting
voters in order to influence election results, and state

gover nnent hi ndrance of efforts to inhibit invasion of indigenous
| ands by gol dm ners (see review of these issues in Fearnside and
Barbosa nd). These are not the kinds of processes that
denographers are accustoned to projecting, such as popul ation
growt h through reproduction, or mgration to cities froma

defi nabl e pool of rural inhabitants.

Differences in the |l evel of uncertainty between the
di fferent options needs to be considered. Cost overruns are
comonpl ace in hydroelectric projects, such that the true cost
could be nmuch nore than what has been cal cul ated, whereas the
costs of thernoelectric generation are probably nore predictable
and less likely to be biased in a downward direction. The
Coti ngo Dam has the di sadvantage of high uncertainty for
electricity supply plans because of the unresol ved question of
i ndi genous rights. |f damconstruction were to go forward in
violation of constitutional and/or other restrictions, it mght
| ater be stopped by court order after considerable investnent had
been made. The financial advantage of US$50.9/ MM for Cotingo
versus US$124. 30/ MW for thernoel ectric generation cal cul ated by
CER (see Table 1) is msleading as a sunmary of the val ue of each
option for decision naking, as each "reward" needs to be
multiplied by the probability of actually obtaining it (Raiffa
1968) .

Conpari sons of thernoelectric and hydroel ectric options
shoul d i nclude gl obal considerations such as the finite nature of
fossil fuel reserves and the conparative inpact of these options
on greenhouse gas em ssions. |In general, these considerations
favor hydroel ectric solutions, although in the case of rain
forest areas (not the case for Cotingo) the gl obal warm ng
i npacts of hydroel ectric generation can exceed those of
t hermoel ectric plants (Fearnside 1995).

2.) O her Hydroelectric Sites

O her hydroel ectric dans have been considered for the role
now pl anned for the Cotingo Dam O ficial favor has hopped from
one proposed damto another with the succession of different
state governors. The Bem Querer Damon the mainstemof the R o
Branco (see Figure 1), was considered in 1975 by then- Governor
and Air Force Col onel Ranpbs Pereira. One of the published
speeches of this governor states that "El etronorte's project for
installation of a hydroelectric damon the Cotingo River ... does
not satisfy the strategic objectives, guidelines and prograns ...
of the Second National Devel opnent Plan" (Brazil Mnistério do
Interior 1975, p. 28). The Bem Querer Dam coul d eventual |y have
an installed capacity of over 600 MNand would allow | ocks to
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provi de year-round navigability to Boa Vista by subnmerging the
Bem Querer rapids that can render the R o Branco inpassible
during |l owwater periods (CER 1993, p. 2-2). A 1975 estinmate

pl aced the cost at US$235.7 million for an initial configuration
of 195 MW (Brazil Mnistério do Interior 1975).

The Pareddo Dam (see Figure 1) was proposed in a 1984
feasibility study (CER 1984), and considered seriously from 1985
to 1986 during the governorship of Getudlio Cruz. Pareddo is no
| onger a priority because other sources (thernoelectric
alternatives considered for this role in the El etrobras plans
publ i shed in the 1990-1991 period, and Cotingo beginning in 1992)
woul d be sufficient to supply all of the energy needs of Boa
Vista (see Brazil Eletrobras 1992, p. 38). Pareddao woul d have
only 27 MV of installed capacity at a cost of US$110 million (CER
1984), making it conpare poorly with Cotingo and non-
hydroel ectric alternatives. Because of snall storage capacity,
Pareddo woul d have only 9 MWof firm power (CER 1994, p. 4-2).

At its first phase water |evel, Cotingo would have 48.3 MN of
firmpower (CER 1994, p. 2-3). Both Pareddo and Bem Querer were
the subject of considerable political fanfare when they were
bei ng consi dered, but this has since been transferred to Cotingo.

3.) Power from Venezuela's Guri Dam

One possibility for supplying power to Boa Vista and to
Manaus woul d be to inport electricity from Venezuel a's 10, 000 MV
Guri Dam The prinmary objective of transmitting power from Guri
woul d be to supply Manaus: supply of Boa Vista being a relatively
m nor additional benefit. The transmssion line fromGQuri to
Manaus woul d be 1600 km I ong, 1000 km of which would be in

Brazil. Advances in transm ssion technol ogy have | owered costs
of long-distance lines such as those contenplated for |inking
Amazonia to industrial centers in southeastern Brazil: lines are

consi dered viable up to 2500 km for which the cost would be
US$16/ MM transmitted, including investment, operating costs,
mai nt enance and power | oss (Consel ho Naci onal da Amazoni a Legal
1994, p. 56). The proportional cost for transm ssion from Guri
to Manaus woul d be US$10/ MM transmitted.

The tariff to be charged for power from Guri has not yet
been settled, according to the report of an August 1994
El etrobras mssion to Venezuel a (Brazil Eletrobras 1994b).
According to one unofficial account, inported energy woul d have a
total cost of US$32/ MW, while the nmean cost of generation in
Amazonia i s US$100/ MM (I nstituto Soci oanbi ental 1994).
Consi deration of the Guri option continues.

A decision on inporting power fromthe Guri Dam nust be made
as part of a larger decision on the future of power supply to
Manaus. Manaus is at |east seven tines |arger than Boa Vista,
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maki ng the supply of power there a priority sufficient to justify
maj or investnents, such as the power line from Guri or from other
alternative sources. Transmtting power from Guri would be rnuch
too expensive if only Roraima were to be supplied, and buil ding
the line to Manaus woul d be unnecessary if that city were to get
its power fromthe proposed Cachoeira Porteira Dam from gas
fields in the UWucu River and Juruid River, or fromthe Tucurui
Dam

[V.) POLITI CAL CONTEXT

Because of its high visibility, Cotingo would be a mgjor
asset to any politician in Roraima who is able to claimcredit
for it. Former governor Otomar de Sousa Pinto (known as
"Qttomar™) is in a good position to do this, as he has been the
nost vol ubl e spokesperson for the damsince his first term as
governor (1979-1983), for exanple in his devel opnent plan for the
state (Brazil Mnistério do Interior 1980). During his second
termin office (1991-1994), Otomar's admnistration was able to
obt ai n environnental approval for Cotingo on 18 Cctober 1994
(between the first and second rounds of Brazilian elections, and
two nmont hs before the end of Otomar's termin office). The
political benefit of votes won by building Cotingo would be
especially valuable for Gtomar, as the major beneficiary of the
dam woul d be the city of Boa Vista, where 55% of Roraim's
popul ation lived as of the 1991 census. This is where Otomar
has the | east support: he got 49.3%of the valid votes in the
nuni ci pi o (county) of Boa Vista (including rural areas
surrounding the city) in the second round of the 1990
gubernatorial election (just behind his principal opponent with
50. 7%, but won the election by getting 61.5% of the valid votes
in the remai nder of the state)(see Fearnside and Barbosa nd).
Support in Boa Vista, when conbined with votes from sout hern
Rorai ma where Qttomar's popularity is already high, would make
himvirtually invincible in future el ections.

A consortium of two construction firnms (Paranapanena and
Andrade Cutierrez) and one state governnment agency (CODESAI MA)
has been proposed to build Cotingo (Folha de Boa Vista 4 January
1995). Construction contractors and conmercial suppliers of the
construction effort often provide a strong inpetus to overcone
bureaucratic and other inpedinents to major public works (see
Fear nsi de 1989).

V.) ENVI RONVENTAL | MPACTS
A.) | MPACTS ON TERRESTRI AL ECOSYSTEMS
The area fl ooded by the Cotingo Damis nodest conpared to

many exi sting and proposed projects. It is also one of the only
proposed hydroelectric sites in the Brazilian Amazon that has
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savanna vegetation, rather than tropical forest. The |oss of
forest and the problens of deconposing vegetation are therefore
much | ess severe than el sewhere.

The feasibility study enphasi zes what the consultants
consi dered the biological poverty of the area: "the fauna is very
poor, not being noted abundance of birds, insects, nollusks and
anphi bi ans” (CER 1994, p. 10-11). This leads to the concl usion
that "the fauna and flora are, therefore, alnost negligible" (CER
1994, p. 10-16). The Macuxi woul d di spute the worthl essness of
the area's biota, fromwhich the tribe has been able to support
itself for mllennia. Botanists would also reach a contrary
concl usion: the savannas of northern Rorainm, southern Venezuel a
and eastern Quyana constitute a nosaic of small patches of
different types, each with a great variety of endem c species
(Carneiro Filho 1991, Eden 1964, Huber 1982).

Changing the flood reginme of a river would have inpacts on
the riparian vegetati on downstream of the dam The EI A and RI MA
contain no information on oscillation of the river, and no
i nformati on on how the water will be budgeted to both maintain
power generation during the dry season, and maintain at |east 80%
of the minimumwater flow as required by the National Departnent
of Water and El ectrical Energy (DNAEE Norma 3, Portaria 125, see
CER 1993, p. 4-9).

The feasibility study includes power generation scenarios
with and without a sanitary di scharge (CER 1994, p. 9-4),
i nplying that CER m ght decide to operate the dam w t hout
mai nt ai ni ng downstream water flow. In fact, prior to the 1994
revision of the feasibility study, all cost cal cul ati ons had been
done under the assunption that no sanitary di scharge (m ni num
downstream fl ow) woul d be mai ntained (CER 1994, p. 1-2)! The
1994 revision of the feasibility study inplies that CER is
di sputing the size of the sanitary discharge: «calculations are
made of the years that different additions to the dam conpl ex
woul d be needed "in the case where the value of the sanitary
di scharge is confirmed" (CER 1994, p. 14-7).

At the first phase level, maintaining the sanitary discharge
i mplies foregoing 32% of the potential firmpower of the dam
The feasibility study always refers to the sanitary discharge as
an "energy loss" (e.g., CER 1994, p. 9-3), and enphasi zes that
maintaining it will nean raising the damtwo years earlier than
pl anned (CER 1994, p. 9-5). The tenptation to disobey the
requi rement of a sanitary discharge would stemfromthe | ow
streanfl ow of the Cotingo River during the dry season

The feasibility study, EIA and R MA appear to be
m srepresenting the "m ni num observed nonthly nean streanfl ow'
t hat DNAEE regul ati ons (DNAEE Norma 3, Portaria 125, see CER
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1993, p. 4-9) indicate as the criterion for determ ning the
sanitary discharge. Sanitary discharge nust be at |east 80% of
this value. The reports repeatedly cite a value of 8 m/sec (CER
1993, p. 6-2, 1994, p. 7-3), inplying that the 80% requirenent
woul d be for only 6.4 ni/sec. However, 8 mi/sec refers to the

m ni mum observed in a single nonth (April 1988), rather than a
nonthly nean for a series of at |east 10 years as required by the
DNAEE regul ation. The nonthly streanfl ow data presented in the
EIA (CER 1993, p. 6-25) for the 1950-1990 period indicate that
the lowest nonthly nean is 34 ni/sec (nean for February). The

m ni mum f | ow downstream woul d therefore have to be 80% of this,
or 27.2 m/sec, thereby decreasing the firmpower that can be
credited to the dam Each 34-MMcapacity turbine requires 14.6
m/ sec of water (CER 1994, p. 2-13). The mini mum needed to

mai nt ai n onen?enerator in operation would therefore be 27.2 +
14.6 = 41.8 m/sec, plus an unspecified anmount for evaporation in
the reservoir. The flow curve presented in the report (CER 1994,
p. 7-4) indicates that for about 25% of the year, on average, the
water flow would be |l ess than this anount.

B.) I MPACTS ON AQUATI C ECOSYSTEMS

The EIA and RIMA claimthat the Cotingo River is poor in
fish (CER 1992, p. 30, 1993, p. 6-4). It is not specified
whet her this poverty is natural or a result of the siltation from
goldm ning that the river has experienced in recent years. The
consultants can have little basis for claimng that inpact on the
i cht hyofauna will be | ow wi thout knowi ng what factors are
i nfluencing the alleged |low diversity. Introduction of exotic
fish species in the reservoir would be likely to cause further
i npact. The ElI A suggests introducing tilapia (CER 1993, p.
9-30), a species that is well-known for outconpeting native
species in many parts of the world.

The statenents on fish illustrate the problem of consulting
firnms generating |l engthy reports on the basis of little or no
fieldwork. 1In a technical opinion (parecer) on the EIA and Rl MA
de Carval ho and Barbosa (1994) ask a series of rhetorical
guesti ons:

Wth respect to the poverty of fish in the Cotingo
River, this statenent is conpromsing. |Is the poverty
with respect to the nunber of species or of
i ndi vi dual s? Wen were the collections nade? What was
the fishing effort? Wo collected the material? What
was the section of the Cotingo River where the
collections were carried out? Wo identified the
material collected? Wthout these basic data, and
especially without the collected naterial, it is not
possi ble to say anything at all about the diversity and
nunber of individuals. How did they arrive at their
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conclusions? |If there really is |ow diversity of

i chthyofauna in the Cotingo River, is it a function of
human- caused changes that the river has suffered over
the last few years [pollution fromgoldmning] or is it
natural ? How can there be | ow inpact on the

i chthyofauna if the |limol ogical factors influencing
the low diversity are unknown?

Furthernore, on page 6-4 of the EIA there is
anot her conpromi sing statenent on the "...poverty of
fish species that was al so shown by the studies that
were carried out.” No study was done by the consulting
firmthat relates |imological aspects to the diversity
of fish species. In the next paragraph the reader is
i nduced to accept that the "...results obtained justify
the various guidelines and recomrendati ons indicated in
the Environnental Managenent Plan." But where are the
results? (de Carval ho and Barbosa 1994)

C.) THE EIA R MA

The EIA and RIMA for Cotingo contain a variety of
irregularities. One is that the RIMA was done before the ElA
Since the RIMA is supposed to "reflect the conclusions of the
El A" (CONAMVA Resol ution 001 of 23 January 1986, Article 9), the
El A shoul d have been done first. The EIA is dated June 1993,
while the RIMA is dated Septenber 1992. |In addition, |NTERTECHNE
apparently began its work before it was contracted by CER
According to the foreword to the EIA, work on the RI MA was
conduct ed begi nning in Septenber 1991. However, the firmwas
only contracted in October 1991 (CER 1993, p. 2-5).

The cl ose association of consulting firnms with the
governnment agencies that repeatedly contract themis a well-known
probl em for obtaining objective reports. The regul ation that
requires the EIA and RIMA (CONAMA Resol ution 001 of 23 January
1986, Article 7) is explicit in requiring that "the environnental
study will be carried out by a qualified nmultidisciplinary team
that does not depend, either directly or indirectly, on the
proponent of the project."”™ However, consulting firns are well
aware that they are nore likely to be invited to perform services
in the future for an agency if they produce reports favorable to
that agency's proposals. |NTERTECHNE, for exanple, wote the
feasibility study for the Jatapu Dam ( CODESAI MA 1991), and
undoubt edly hopes to maintain a |ong-term conmmercial relationship
wi th the governnent of Roraina.

The EI A and RIMA are peppered with references to the
positive points of the Cotingo Dam and give strikingly scant
attention to alternative solutions to the energy supply of Boa
Vista. The tone of the docunments |eaves no doubt as to the
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endor sement of the consulting firmfor the dam construction
option. Tendentious |anguage is not restricted to the portions
of the docunent reserved for conclusions or recommendati ons, but
pernmeates all parts of the text. |ndependent of whether Cotingo
is the best option, CONAMA, Resolution No. 001 inplies strongly
that the objective of the EIA and RRMA is to allow the public and
deci sion-makers to arrive at their own conclusions as to the best
course of action.

One of the problens with the EIAR MA process is an
i nevitable |lack of objectivity. An EIA R MA that enphasizes
probl ens that would | ead to not approving the project in question
is virtually unknown. This is to be expected because 1.) The
proponent pays the consulting firmthat wites the reports. 2.)
The consulting firmusually is asked to submt drafts of the
reports to the proponent at various phases while it is being
prepared. The proponent often nakes requests for substantive
changes, and the consulting firminevitably conplies. 3.) The
contracts usually specify that the | ast parcel of paynent (which
amounts to 20-30% of the total) is only paid after the R MA or
ElIA is accepted by the appropriate governnent agency (Jainme de
Agosti nho, personal communication 1995).

D.) THE PUBLI C HEARI NG

The Public Hearing, which is a required part of the

i censing procedure, was a |l andmark in making clear the gulf that
exi sts between the intent of the environnmental |icensing system
and its functioning in practice. Every attenpt was made to
exclude the Indians and their representatives from having nore
than a token appearance at the hearing. The Indians and their
representatives were not included anong the speakers on the dais
at the Public Hearing, but rather were relegated to the audi ence.

Questions fromthe audience were limted to three mnutes, with
no right to ask any foll ow up questions on the answers given.
Havi ng the hearing and inviting the Indians were essential to
give credibility to the dam

Cotingo illustrates well one of the nost frustrating aspects
of the environnental review systemin Brazil: that it matters not
how critical or negative the findings of the environnental
reviews or hearings may be, it is only the fact that these stages
in the licensing process have been passed that matters in the
end. Providers of technical opinions (parecers), and those who
testify at the required Public Hearing, may say what they |iKke,
but the process of approval and construction goes inexorably
forward. Ironically, the fact of their having contributed with
testi nony, even though negative, can even help the project go
forward by allow ng proponents to say that all sides have been
consulted. This is not to suggest that potential w tnesses
shoul d boycott public hearings, as silence also has its costs.



21

At the Public Hearing on the Environnental |npact Report
(RFMA) for Cotingo, held in Boa Vista on 7 Cctober 1994, Paul o
Sérgi o Lenps Latjé, President of the Roraima Energy Conpany
(CER), was asked a series of questions regarding the econonm cs of
the dam such has how the decision to build Cotingo could be
justified given that Boa Vista's power requirenents could be mnet
much nore cheaply by expandi ng thernoel ectric capacity (in a 102
MVinstallation presented as a "second alternative" in the EIA).

As conpared to this option, Cotingo is at |east tw ce as
expensive in terns of total installation cost even if all present
installations are scrapped (see Table 1). No answer was
forthcom ng.

The neeting had a "theater of the absurd" aspect, with
actors playing their parts in a play with a preordained
concl usion (Barbosa and de Carval ho 1994). Although virtually
everything presented at the neeting was highly critical of the
Cotingo Dam the project received its Prelimnary License from
the state governnment environmental agency (SEMAIJUS) only 11 days
|ater, on 18 Cctober 1994. As one of the actors (Jai ne de
Agostinho) put it later "everyone knew that this woul d happen.”

E.) USE OF ZONI NG TO JUSTI FY THE DAM

In 1988 the Brazilian governnment announced comencenent of

an ecol ogi cal -econom c zoning for the country, after the
conpl etion of which all devel opnment projects will have to be done
in accord with the zoning (Decree No. 96.944 of 12 Cctober 1988).

The zoning exercise is separate fromthe process of identifying
and demarcating indi genous | ands. Responsibility for the zoning
was given to the Secretariat for Strategic Affairs (SAE) (Decrees
99. 193 of 27 March 1990 and 99. 246 of 10 May 1990), which acts in
a supervisory role over the state governnment agencies that do the
mappi ng at a nore detailed | evel (Decree 99.540 of 21 Septenber
1990). In Roraim the zoning project has given top priority to
the area around Cotingo, and this priority was accepted by SAE.
The zoning project in Roraima is receiving US$1.2 mllion from
the Wrld Bank as part of the "G 7" Pilot Project to Conserve the
Brazilian Rainforest; ironically, the objective of the Roraina
governnment for use of the funds is to block demarcation of the
Raposa/ Serra do Sol reserve, according to a statement by Edil euza
Mel o, one of the coordinators of the zoning project (CCPY 1995).

Wiy was the Cotingo area given the highest priority for
zoning in Roraima? A likely answer is that the effort hoped to
find val uable resources in the Raposa/Serra do Sol area that
could be used as an argunent for not finalizing the demarcation
process. The head of the zoning project stated that the zoning
hoped to docunment the value of resources in the area in order to
serve as an argunent for conpensation of the state for not
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devel opi ng the area (Jai ne de Agostinho, personal conmunication
1994).

It is worth noting that indigenous |ands are held by the
federal government in trust for the tribal peoples who have
traditionally inhabited them These |ands have never been part
of the states' resource base for exploitation; demarcating them
as indigenous reserves therefore does not "take away" anything
fromthe states, and no conpensation is warranted.

The vi ew of ecol ogi cal -econom ¢ zoning as a neans of opening
up i ndigenous and other protected areas to exploitation is a
perversion of its original intention, which was to serve as a
means of avoi di ng i nappropriate devel opnent projects causing
envi ronnment al danage. Wen the requirenent of zoning was
i ncluded in then-President José Sarney's "Qur Nature Program" it
was viewed as a victory of the environnentalists. Instead, state
governors, not only in Roraim but also in several other
Amazoni an states, have viewed the zoning process as a neans of
increasing the legitinmacy of their own priority projects. In
Rorainma, this places Cotingo at the top of the list.

The head of the zoning project in Rorainma (Jaine de
Agosti nho) explained the agricultural capability of the different
land units in his presentation at Public Hearing on the Cotingo
Dam's EIA and RIMA. The Cotingo Dam was included in the maps
produced by the zoning project, thereby adding credibility to the
vi sion of Cotingo as an inevitable part of Roraima's future.

VI.) | NDI GENOUS PECPLE
A.) I MPACTS ON | NDI GENOUS PEOPLE

The dam woul d fl ood indigenous |and (Figure 1).
Construction crews while the damis being built, and then a
per manent presence of mai ntenance and ot her personnel, can have
negative effects on the tribe that go well beyond the | oss of
land to fl ooding.

Cotingo represents a cruel dilemma for the indi genous
peopl es whose | and woul d be fl ooded. They know t hat Coti ngo
represents a wedge with which governnent, "mlitary" and private
interests hope to open a precedent that will allow free access to
exploit resources of all kinds in indigenous |ands throughout
Amazonia. Highly visible proponents of Cotingo nake no secret of
this intention. Elton Rohnelt, fornmer head of CER and now a
Federal Deputy from Rorai ma, whose 1994 el ectoral canpaign billed
himas "energy Elton" and whose advertising featured a |ightning
bolt synbol, declared: "the greatest obstacle to building Cotingo
is the political question, which involves the problenmatic
guestion of demarcating the Raposa/ Serra do Sol area" (Souza
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1995) .

I ndi genous | ands represent a sort of last frontier for
exploiting tinber, mnerals and other resources. Those segnents
of Brazilian society that are in a position to take these riches
frequently view I ndians as nere obstacles. For the Indians,
defending their land is the key to survival. This is not to be
taken for granted. The Cotingo Damis seen as a "spear point" of
penetration into indigenous |ands, serving to pierce through
| egal protections, obstruct further demarcation of reserves
t hroughout the region, and gain tinme for other encroachnments on
i ndi genous | ands to establish thenselves as faits acconplis.

The Macuxi are split into factions with respect to Cotingo
and to relations with the governnent in general. Protestant
nal ocas are in favor of the dam and agai nst denarcation of the
i ndi genous area as a continuous reserve. This group is referred
to as "good Indians" (Indios do ben) by dam supporters, and has
been favored with such governnent benefits as health centers,
runni ng water, electricity, and tel ephone posts. The nmgjority of
nmal ocas, whi ch opposes the dam and fragnentation of the reserve,
has ties to the Catholic Church; of 90 malocas in the area, 13
(14% favor the damand 77 (86% oppose it (Instituto
Soci oanbi ental 1995). This split, for exanple, allowed the
Secretary of Public Wrks and Services to describe the
t opogr aphi ¢ survey as having been "demanded by the indi genous
communi ties" (letter of 16 January 1995 SOSP/ GAB/ of ./ Cl RC. No.
005/ 95 from Ari onmar Gouvéa Coel ho, State Secretary of Public
Works and Services, to Suami Percilio dos Santos, Adm nistrator
of FUNAI in Roraima). However, the majority of the triba
popul ati on affected unquesti onably opposes the dam and any
preparation for it.

Asi de from passively awaiting governnent decisions, the
I ndi ans have only two options: they can fight Cotingo with al
the force that they can nmuster (their current strategy), or they
can try to negotiate a settlement that would allow the damto be

built in exchange for certain benefits. |If they fight and | ose,
then the "wedge" that they fear will indeed be created and the
loss will be far greater than the Cotingo project itself. |If the

I ndi ans grant pernission (in exchange for sone share of the
material benefits fromthe dan), then Article 231 of the Federal
Constitution will not be thrown in the trash. Flooding a small
area of the vast savannas of northern Roraina may seemli ke a
smal |l price to pay for the benefits of Cotingo. The problem of
course, is that the real issue is nmuch bigger.

The EIA for the Cotingo Damcontains little on the
i ndi genous problem despite this being the key issue affecting
the dams viability. The EIA states (CER 1993, p. 6-4) that the
i ndi genous question is approached "through bibliographic
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research, visits to the area of interest, contacts with | oca
residents and the taking of testinony.” However, none of the
content of these interviews and testinony is reveal ed, nor does
the report even state how nmany people were interviewed.

One of the nost incredible passages in the EIA (CER 1993, p.
2-3) isits classification as a "positive inpact” of the damits
| eading to "...consolidate definitively the presence of non-
Indians in the region.” Far frombeing a positive factor, this
represents a severe threat to the future of the indi genous
communities in the area, and would | ead to exacerbating | and
conflicts that already affect the area.

El etrobréas has been trying to convince CER to take a | ess
hostil e approach to the indigenous peoples in the area. The
president of Eletrobras (José Luiz Al quéres) wote to the
presi dent of CER (Paulo Sérgio Lenps Latgé) to advise himthat
El etrobras was conmunicating to DNAEE that it could not endorse
an approval of Cotingo at present (Oicio No. CTA-PR 10762/ 94 of
3 Novenber 1994). The i ndi genous peoples were the key factor
preventing a favorable judgnent. Eletrobras pointed out the need
for consultation with the indi genous peoples, and consi dered the
ant hr opol ogi cal studies to be inadequate. Eletrobréas warned CER
that Cotingo could turn into a harnful precedent if there is
pol ari zati on between a "fal se dichotony” of environnent versus
devel opnent, and points out that the Public Hearing of 7 Cctober
1994 shoul d serve as the beginning, rather than as the end, of
di al ogue with the different groups on environnental and
i ndi genous questi ons.

What the Macuxi might gain fromCotingo is a subject with
the nost divergent views possible. During a visit to the Macuxi
i ndi genous area that contains the Cotingo site, the head of the
SEMAI JUS envi ronnent department (Rita de Cassia) suggested that
the dam woul d allow the Indians to use m crowave ovens (Edi mar
Fi guei redo Vasconcel os, personal comrunication 1995). The gulf
between this vision of what Indians need and the reality of life
in a Macuxi village would be hard to exagger at e.

There are sone things that the tribe mght gain that could
be valuable to them |Indians need a source of financial
i ndependence if they are to enjoy any benefits of the "nodern"
worl d. The quest for noney has | ed | eaders of a nunber of tribes
to strike deals with loggers and mners to allow exploitation in
i ndi genous areas, often illegally. These deals are often not on
favorabl e financial terns and can have negative inpacts on the
environnment, health and culture of the tribe. Gven this
background, the possibility of the Macuxi gaining a steady incone
stream through royalty or other paynment arrangenents fromthe
Cotingo Dam coul d be a uni que opportunity to avoid the unenviabl e
experiences of other tribes in trying to gain a source of
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financi al incone.

I f government authorities should see fit to negotiate with
the Macuxi, the tribe would undoubtedly want as a first priority
the demarcation of their land. This mght well be a precondition
to any kind of negotiation. After all, demarcation is a service
to which this and all other tribes supposedly have a
constitutional right, and not sonething that they should have to
make concessions to obtain. The strategy of governnent
authorities in trying to i npede demarcation at all costs can only
be expected to lead the tribe to fight Cotingo to the I ast
per son.

B.) CONSTI TUTI ONAL PROTECTI ONS

Cotingo denonstrates dramatically the ease with which
Brazil's constitution can be ignored when it is convenient to do
so.® The constitution of October 1988 (Article 231, Paragraph
3) states clearly that hydroel ectric dans in indigenous |ands
nmust be approved by the National Congress. This applies to al
land that is "historically occupied” by Indians--not only to | and
in demarcated reserves. In the case of Cotingo, the area has
been the home of the Macuxi, Taurepang/ Wapi xana and | ngari ko
tribes for mllennia, and is in an undemarcated "indi genous area"
(Raposa/ Serra do Sol). The Raposal/Serra do Sol |ndigenous Area
was delimted by a FUNAI act (Despacho No. 9), published in the
official gazette (Dlario icial) of 18 May 1993. Even the
Envi ronnmental | npact Study (EIA) states that the land is occupi ed
by the tribe, and that the Indians are opposed to any kind of
transfer to another site (CER 1993, p. 6-99).

The feasibility study notes the presence of Indians, but
presents the dam as an opportunity for devel opnent for the
affected tribes and as part of an inevitable process that wll
lead to the end of the indigenous way of |life. The report is
careful to refer to the land as "occupi ed by" |ndians, avoiding
any inplication that these people have a right to the land (CER
1994, p. 10-6). It also enphasizes the presence of non-Indi ans,
and stresses contacts with the outside for at |east 100 years.
The report al so stresses other sources of "increased presence,”
such as gol dm ning, special trading ports on the borders of
Venezuel a and Guyana (authorized by Law 8256 of 25 Novenber
1991), and "various existing roads that cut the basin in
di fferent directions" (CER 1994, p. 10-6, enphasis in the
original).

If the National Congress shoul d approve constructing the dam
in the tribal area, then the tribes should receive conpensati on
for the loss of land. Any kind of indemification for
expropriating the land will require a precise estimate of the
amount of | and needed. The EIA nentions an estimate of 4000 ha



26

for Phase 1 (CER 1993, p. 6-2). Geater precision is clearly
called for.

C.) ROYALTY PAYMENTS

Payment of royalties for m ning on indigenous land is
specifically nmentioned in Brazil's 1988 constitution (Article
231, Paragraph 3). Hydroelectric dans, although nentioned in the
same paragraph with respect to the need for authorization by the
Nati onal Congress, are not specified for royalty paynents. The
par agr aph reads:

The use of hydrol ogi cal resources, including
energy potential and the prospecting and

m ning of mnerals in indigenous | ands can
only be carried out with authorization from

t he National Congress, after listening to the
af fected communities, with their being
assured participation in the results of the
mning, in accord with the law. (Article 231,
Par agr aph 3)

The constitution (Article 176) holds that building
hydroel ectric dans in indigenous |and should follow specific
procedures to be established by law. The I aw alluded to has not
yet been proposed to the National Congress, |et al one approved.

Paynment of royalties was not nentioned at any tine in the
feasibility study, EIA or RIMA for the Cotingo Dam An anonynous
document circulated in the federal and Roraima State el ectrical
authorities suggests offering as a royalty 1-2% of the tariff
charged for the electricity (Anonynous 1994).

VI1.) LESSONS OF THE COTI NGO DAM

1.) Cotingo illustrates the difficulty of controlling projects
that beconme high political priorities. The |lack of consideration
of different alternatives for supplying electricity shows how
little weight economc rationality has in decisions about najor
devel oprment proj ects.

2.) Most conponents of the project evaluation and authorization
systemfailed in some way to fulfill their role in assuring w se
devel opnent decisions. These include the Environnental |npact
Study (EIA), the Report on Environnental Inpacts (R MY, the
Prelimnary License (LP) and the Public Hearing (Audiéncia
Publ i ca).

3.) It is hopeless to expect that consulting firms producing EI A
and RI MA docunents will be objective under the present system
The system needs to be reforned--but the failings of the system
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shoul d not be allowed to justify abandoning the EI A and Rl MA
requi rements (as many proponents of |arge devel opnments woul d be
happy to do). Anong the reforns needed are provisions for

eval uation supported by financial mechanisns that are i ndependent
of the project proponents.

4.) The judicial decision barring construction pendi ng approval
by the National Congress is a hopeful sign for the application of
constitutional protections for indigenous peoples. However, the
fragility of these protections is nmade clear by the events
surroundi ng the Cotingo Dam Miltilateral banks making | oans to
Brazil's power sector should not delude thenselves into thinking
that the funds could not be used to the detrinent of indigenous
peopl es thanks to the constitutional and | egal protections that
these people theoretically enjoy. The inportance of financing
agenci es conducti ng i ndependent assessments on a project-by-

proj ect basis cannot be overenphasized.
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| X.) NOTES

1.) In 1992 the Babaquara Dam and the other four dans above Bel o
Monte were renoved fromthe |ist of dams included in the
decenni al plans pending results of a study to "reallocate the
fall" of the Xingu River. The tenporary renoval of the nore
controversial dans fromthe list inplies no commtnment not to

fl ood the sane areas by constructing dans in this stretch of the
river, possibly at slightly different |ocations and nost probably
bearing different nanes.

2.) It is worth noting that the consulting firmis legally
responsi ble for the technical and financial information presented
inthe EIA. |If the government of Rorainma were to spend public
funds unnecessarily on the basis of the consulting firms
recommendation, the firmcould theoretically be obliged to
conpensate the state (CONAMA Resol ution 001 of 23 January 1986
Article 7).

3.) Constitutional protections in Brazil are nuch nore nebul ous
and uncertain in practice than one m ght expect. The finality
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with which statenments are often nade by |egislators, |awers,

non- gover nnent al organi zati ons (NG3s) and judicial officials
often inplies that what is witten in the constitution represents
the final word. Unfortunately, events unfold differently in
practice. In 1990, for exanple, a severe econom c package was
put into effect by then-President Fernando Collor de Mel o through
a series of "provisional measures" that violated the
constitution; the nmeasures were produced by Mnister of Justice
Bernardo Cabral, who hinself had drafted the constitution in 1988
while serving as relator (head editor) of the Constitutiona
Convention (Isto E 4 April 1990, Fernandes 1990). Sone of the
neasures, such as No. 153, were revoked, while others, such as
No. 173, were not. NGOs that represent the |Indians whose | and
woul d be fl ooded by Cotingo wote of the Jatapu Dam (i n Sout hern
Roraima): "The Jatapu Damw || bring negative consequences for
the Wai -Wai i ndi genous people. Because of this, the construction
of this dam depends on the authorization of the National

Congress. This is also the opinion of the Federal Prosecutor in
Roraima" (CIR and CPI/SP 1993, p. 46). Yet Jatapu was never
subnmitted to the National Congress as a case that had to be

deci ded under Article 231 of the constitution, and the dam was
built without the slightest delay for consideration of indigenous
peopl es (see Fearnsi de and Barbosa nd).

The 1988 Constitution also required that the federal
governnment demarcate all indigenous areas by 5 Cctober 1993
(Transitory Dispositions, Article 67). This deadline cane and
went with less than half of the indigenous areas demnarcat ed.
Lack of funds does not explain the failure to carry out this
constitutional requirenent, as funds for this task had been
offered by a variety of international sources. Rather, the
failure represents a victory for those individuals and
institutions within the governnment (including the mlitary) who
do not want the portions of the constitution that protect
i ndi genous | ands to be respected. The idea that because
something is mandated in the constitution it will automatically
happen is extrenmely naive. The Indians are aware of this
reality.

X.) LI ST OF ACRONYNMS
CCPY/ RR (Comi ssdo pela Criacdo do Parque Yanomanmi, Escritorio de

Rorai ma): Conm ssion for the Creation of the Yanomam Park,
Rorai ma OFfi ce.

CER (Conpanhi a Energética de Roraim): Energy Conpany of Roraing;
formerly (until 1988): Centrais Elétricas de Roraima: Electric
Centers of Roraina.

CIR (Consel ho I ndigena de Roraina): |ndigenous Council of
Ror ai nma.
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CODESAI MA ( Conpanhi a de Desenvol vi nento de Rorai nma): Devel opnent
Conpany of Rorai na.

CONAMA (Consel ho Naci onal do Meio Anbiente): National Council of
t he Environnent.

CPI/ SP (Coni ss&o Pré-indio de Sdo Paul 0): Pro-Indian Conmi ssion
of S&do Paul o.

DNAEE (Departanento Nacional de Aguas e Energia El étrica):
Nati onal Departnent of Water and El ectrical Energy.

El A (Estudo de I npactos Anbientais): Environnmental |npact Study.

El etrobras (Centrais Elétricas Brasileiras): Brazilian Electrica
Centers (the federal power authority).

El etronorte (Centrais Elétricas do Norte do Brasil): Electrical
Centers of Northern Brazil (federal power authority for Northern
Brazil).

FUNAI (Fundacg&o Nacional do indio): National Foundation for
I ndi ans (the federal Indian agency).

LP (Licenca Prévia): Prelimnary License.

MPF/ RR (Mnistério Publico Federal em Roraim): Federal Public
Mnistry in Rorainma (federal public prosecutor).

RIMA (Relatério de |Inpactos Anbientais): Report on Environnenta
| npact s.

SEMAI JUS (Secretaria do Meio Anbiente, Interior e Justica):
Secretariat of the Environnent, Interior and Justice (Roraimm).
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Brazil's Legal Amazon Region and the State of
Roraima. Note that not all indigenous areas are
shown.

The Cotingo reservoir.

Retiro do Tamandua: Macuxi |Indian nmal oca burned by
Mlitary Police in the area to be flooded by the
Coti ngo Dam ( photograph by R 1. Barbosa).

Pl anned hydroel ectric reservoirs on the Cotingo
Ri ver.
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TABLE 1: FI NANCI AL COSTS OF ENERGY ALTERNATI VES FOR RORAI MA
I n US$1, 000

Type of cost Cot i ngo Dam Ther noel ectric | mport
(68 MW - expansi on from
Phase 1) (to 102 MmN Qur
Dam
Di rect 71,959 (a)
I ndi rect 21,780 (a)
Envi ronnental protection 1,500 (b)
Loan i nterest 16,940 (a)
Transm ssi on system 48,000 (a) 0
Total for 160, 179 13,100 (c)
installed capacity
Cost/kWinstall ed 2,100 (d) 700 (e)
(USS)
G obal " unit cost 50.90 (f) 124.3 (9) 32 (h)
(US$/ MAh)

(a) Values for Decenber 1992 fromthe feasibility study (CER
1994, p. 14-16).

(b) March 1992 val ue, nidpoint of US$1-2 X 10° range given in the
El A (CER 1993, p. 2-35).

(c) March 1992 value estinmated fromthe cost per kWinstalled
given in the EIA (CER 1993, p. 2-34), assum ng that the

thernoel ectric park is expanded to 102 MW

(d) Estimated fromthe total cost/installed capacity.

(e) CER 1993, p. 2-34.

(f) Value at 12% di scount (CER 1994, p. 2-6).

(g) Decenber 1992 value fromthe feasibility (CER 1994, p. 2-6),
| ower than the US$135.4/ MM cal cul ated for March 1992 in the ElA
(h) Unofficial value fromlnstituto Soci oanbi ental (1994, p. 6),
assum ng that Manaus is al so supplied.
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Fig. 4

HIAE CWNENS PL 3OMIMER00 2A00W SHEYINY WX
SATD GINNYId HLM 3408d HIAH COHLLOO

s o o 0ok 06 o o OF 06l Ok D O3 ol Ol O&
1 1 L L] L1 n 13 1 1 [ 1 L] ]
E_ |G - e
y 3 o5l
B, oz
& zza e .-l - # _ﬁ Mnm P
& 3 geeza | . ; 00t 2
Hwy i 05e
e - {2 £ DUk W
DOt — 0Lk o
2 “ s [ 9 oc B
o 1 e —
3TvI8 = T P
3
wd E 0 Y oga
4 oo
B rEd.JwFNN...NuW - 55i
2 Lisl o caa
[r] m
g

) £ g
i, H3
ch [Hnro ey m.\. 4
=l ey ey, ST 25 Qv
e + 0k 00 o Ml O =
([ s ....u....\\ X E
, % JF Hm.\\\‘\k. R0 i
I WP ] o * f Eb1] G
Gz &_.“....\. 7% R 2
59 e s gl M
- o
ol
- % &<
...*H 3.,7.,.. v Mu.—.- :
\_._u V0 .h‘_ ¥ i D)
A .y 1
" 3 o e ey [sina; i,
(era] B, e~
gy .
= WL .%m_mmm ~



