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ABSTRACT

Devel opnment projects are rapidly changing the | andscape in
Brazilian Amazonia. Environnmental inpact assessnents have been
requi red since 1986, and the regulatory systemis evolving as
precedents are set by each new devel opnent project. The Jatapu
Damin Roraima provides an illustration of underlying inpedinents
to assessnent of environmental costs, and to due consideration
bei ng given to these assessnents when deci sions are nade. The
high priority placed on the dam by the Rorai ma state government
i s unexplainable in terms of economc returns. The place of the
damin a long-termpolitical strategy provides the best of
several possible explanations, any one of which is inconpatible
with a rational weighing of econom c and environnental costs and
benefits. A nunber of |[essons can be drawn fromthe experience
of Jatapu, but sonme of the problens have no solution. The
barriers to rational decision-making illustrated by Jatapu apply
to devel opnent projects in many parts of the world.

KEY WORDS: Jatapu Dam Anmazoni a, Danms, Hydroelectric
devel opnent, Brazil, Tropical forest, Environnental | npact
Assessnent



The Jatapu Dam -or, nore conpletely, the Alto Jatapu
Hydroel ectric Project--becane an extraordinary political priority
for Otomar de Sousa Pinto, Governor of Roraima (1991-1994). In
June 1994 engineers at the damsaid that he had visited the site
every two weeks throughout the 26 nonths that the dam had been
under construction at that tinme (April 1992-June 1994), which
corresponds to over 60 visits by the tine the dam was i naugurated
in Decenber 1994. Even discounting for possible exaggeration, a
very unusual degree of high-level interest is evident.

Jatapu is not a major environnmental disaster |ike the 2360-
knf Bal bi na Reservoir, whose upper reaches are |ocated only 250
km south of the Jatapu Dam It illustrates, however, fundanenta
problens with the environnental review process in Brazil,
especially when applied to a project that is a political
priority. Jatapu was not decreed by one of Brazil's mlitary
di ctatorships; rather, it is a product of the way denocracy works
in the present context. That the results are not always what
m ght be best in terns of social and environnmental considerations
may provide indications of ways in which the decision-naking
process coul d be inproved.

THE ROLE OF POLITICS I N DEVELOPMENT DECI SI ONS
POLI TI CS VERSUS ECONOM C " RATI ONALI TY"

The course of events in the devel opnment of Amazonia often
appears baffling when viewed fromthe perspective of what would
be economcally rational, either narrowmy defined in terns of
nonetary returns or nore broadly to include environnmental and
social inmpacts. What |eads to a given devel opnent project taking
on a high priority is often best understood in terns of the
political benefits to the actors involved in pronoting it. The
bal ance between different types of costs and benefits nust be
exam ned if one is to understand how devel opnent projects really
conme to be, and how t he deci si on-maki ng process m ght be changed
so that environnental and social problens are | ess frequent.

Tradi tional benefit/cost analysis msses the mark in
identifying what projects are nost |likely to be carried forward
and to what extent environnental controls will be bypassed or
sinply ignored. Hi gh-priority projects gain a strength of their
own, rendering any pretense of environnmental assessnent a nere
formality on the way to conpleting the project. The Bal bi na Dam
provi des an exanple of the irreversible nature of projects once
this process has been initiated (Fearnside 1989). Environnent al
studi es of proposed Amazoni an devel opnment projects al nbst never
serve as a source of information to be considered in deciding
whet her the project should be undertaken (Fearnside 1986).

A CAPSULE SUMVARY OF RORAI MA POLITICS




Roraima is a state created by Brazil's Cctober 1988
constitution fromthe former Federal Territory of Roraima (known
as the Federal Territory of Rio Branco from 1943 to 1962). From
1964 until 1985, when each recently created state was still a
territory, Roraima was traditionally governed by the Brazilian
Air Force, while Amapa was governed by the Navy, and Ronddni a by
the Arny. Roraima is a 224,131-knf area in the extreme north of
Brazil, bordering on Venezuela and Guyana (Figure 1). Its
popul ati on at the 1991 census was 215,950, and its 1993
popul ati on was estimated to be 228,479 (Brazil, |1BGE 1993).

Al t hough small in absolute terns, in percentage terns Rorai ma has
the fastest growi ng population in Brazil (9.5%yr over the 1980-
1991 period) and the highest proportional increase in
deforestation rate (1990-1991 rate increased by 161% over the
1989- 1990 rate) (Fearnside 1993: 542). Roraim's phenonenal

popul ation growth is nmainly due to the state's gold rush and | and
rush, rather than reproduction.

(Figure 1 here)

Politics in Roraima |largely revolves around a continui ng
struggl e between two nmen: Qttonmar de Sousa Pinto (known as
Otomar) and Ronero Juca Filho (known as Juca). OQtonmar is a
fornmer brigadier (the highest rank in the Brazilian Air Force)
who served as governor from 1979 to 1983 (appoi nted by the
mlitary President Jodo Figueiredo) and who was el ected gover nor
for the 1991-1994 period. Jucd was appoi nted governor for the
1988- 1990 period after being renoved fromhis fornmer post as head
of the National Indian Foundation (FUNAI) for having authorized
FUNAI to serve as an internmediary in the illegal sale of tinber
from Indian | ands.

During the 1990 el ection canpaign, OQttomar prom sed to bring

50,000 fam lies of settlers to Roraima fromother parts of

Brazil, thereby nore than doubling the popul ati on of the state.

Rorai ma's high deforestation rate is largely due to past success
of this strategy. Gateful colonists brought from other parts of
Brazil make governnent settlenent projects into "electora
corral s" whose votes are sufficient, in relation to Roraim's
smal | popul ation, to influence the outcone of elections (Folha de
S8o Paul 0 23 Cctober 1994). Otomar, who either founded or
greatly expanded nost of the state's col oni zati on areas during
his first termas Governor (Freitas 1993: 199), enjoys the
support of small farnmers in the interior. From 1990 onwards
O tomar was al so supported by |arge mning conpanies, while Juca
was supported by small goldm ners (Folha de Boa Vista 19 August
1994). Juca al so enjoys support of the urban popul ati on of Boa
Vista, the state capital (1993 popul ation estinate of the
nuni ci pi o (county) was 151, 439: Brazil, |IBGE 1993). Large
ranchers and | oggers are divided between the two canps.




As a new state, Roraim enjoyed a honeynoon period from
1988-1990 during which it received virtually all of its funds as
constitutionally mandated transfers of federal nonies (Federal
Constitution, Transitory Dispositions, Article 14, Paragraph 4,
Incision 1). Following this period, the state governnent
continues to receive a substantial part of its noney through
various kinds of transfers of federal funds. Since these
transfers are not entirely based on popul ati on, Rorainma receives
proportionally nore than other states. |In Roraim's 1994 budget,
65.3% of the total cane fromfederal transfers (Roraima 1993a: 3-
4). These funds usually appear in the state's annual budget
under general categories (such as public works), but not for
specific projects |like Jatapu. The state's executive branch
receives funds directly fromthe national treasury (rather than
through the federal mnistries), since these transfers are
stipulated in Brazil's 1988 Federal Constitution (Article 159).
In addition to these transfers, other funds are given directly to
each state's executive branch through the various federa
mnistries; these funds, which have no specific destination in
the federal budget, are often rel eased on the basis of el ectoral
advant ages (Bonassa 1994).

JATAPU DAM

The Jatapu Damis |ocated on the upper Jatapu R ver in the
sout heastern corner of the state of Roraima (Figure 2). The dam
began to fill in April 1994. Power generation was expected to
begin in June 1994, but due to a series of delays, it only began
on 20 Decenber 1994 when the dam was i naugurated with only one
2.5-MW turbine functioning, 11 days before the end of Otomar's
termin office. The second turbine was installed in March 1995;
the damwi ||l operate with two turbines (5-MVNinstalled capacity)
until power demand rises sufficiently to justify buying and
installing the final two turbines (slots for the third and fourth
turbines and for their intakes are included in the present
structure). The governnent of Roraima expects conpletion of the
dam's 10- MV nom nal capacity to occur in 1999, five years after
the first phase is on line. Demand in the area to be served is
currently less than 1 MV The dam was built by Paranapanena
M neracdo, Industria e Conercio, Ltda., for Energy Conpany of
Roraima (CER), the state governnent's electrical conpany; the
wor k was overseen by the Devel opnent Conpany of Rorai na
(CODESAI MA), a state governnent agency. Table 1 provides
technical information on the dam

(Figure 2 here)
(Table 1 here)

The dam consists of a nmain barrage and six di kes, connecting
a series of hills. The spillway is |ocated on one of the dikes,



and the power house on another (Figure 3). The spillway is in a
zi gzag labyrinth configuration to econom ze rock. The dam has no
fl ood gates; the water overflows the spillway automatically when
it reaches 116 m above nean sea level (originally planned to be
115 m).

(Figure 3 here)

The filling of the damtook only 45 days, as this was done
at the beginning of the rainy season (one nonth l|ater than
schedul ed). During construction, the river flow passed through
two galleries, or passages under the main dam | ocated near the
former channel of the river. These together could pass water at
a maxi numrate of 210 ni/sec (CODESAI MA 1991: Chapter 2, p. 4).
The capacity of the galleries was designed to accomopdate the
maxi mum f |l ow expected in the dry season with a recurrence
interval of once in five years (CODESAI MA 1991: Chapter 7, p. 6).

In the rainy season, the maxi numfl ow expected on average each
year is 237.7 m/sec (Table 1), therefore exceeding the capacity
of the two galleries together and greatly exceeding the capacity
of one gallery. The deadline for conpleting the barrage, dikes,
and spillway was therefore set by the annual cycle of seasons in
Rorai ma, where the rains begin in April-May and peak in June-
July. G ven the frequency of bureaucratic delays in Brazil, sone
risk was involved. The reservoir was also bound to fill
i ndependent of human control, regardl ess of the approval status
of the dam's various |icenses. The design of the galleries to
accommpdate only the dry season streanflow indicates that the
environmental review and |licensing procedure, conducted after the

progress of construction had nmade filling inevitable, was nerely
a sham
The dam began to fill with the onset of the rains, despite

the sluice gates of the galleries being open. At this point one
of the galleries becane obstructed. One enployee identified the
probl em as a wooden shed that was swept into the nouth of the
gallery, together with a | og braced across the entrance. The
resi dent engi neer, however, said he did not know what obstructed
the gallery. The reservoir filled and overflowed the spillway
bef ore expected. The spillway itself was conpl eted, but the
stone riprap along the overflow canal was inconpl ete except for
the first few neters. The edges of the canal were therefore
eroded, with | andslides evident below the outflow. Had both
gal l eri es been obstructed, or had the spillway itself not been
conpl et ed, problenms could obviously have been nuch nore severe.

Information on the area flooded by the damis sharply
conflicting. The figure cited in technical documents is 15 knf
(1500 ha) at the originally planned maxi mum normal operating
| evel of 115 m above nean sea | evel (CODESAI MA 1991: Chapter 2,
p. 4). The 15 knf figure is also given by the president of CER



(Paul o Sérgi o Lenps Latgé, personal comuni cation 1995). The
resi dent engi neer, however, gives a figure of 30 knf, based on a
map nmade from aerial photographs shortly before filling the dam
(Augusto Al berto Igl ésias, personal comuni cation 1994). He also
gives the normal operating level as 116 m rather than the 115 m
that appears in the viability study and environnmental reports.
Several adjustnents were made in the topographic estimtes during
the construction process, resulting in elimnation of one
unnecessary di ke and addition of height to one of the other

di kes. Topography based on aerial photographs has the

di sadvant age of not being able to detect the ground | evel under
the trees, being based instead on the crowns of the trees that
can easily vary in height by several neters. A 1994 fax fromthe
| NTERTECHNE consulting firmto CER gives an area of 38 knf at an
el evation of 116 m® The 38-knf final area is 153% greater than
the initially estimated 15 knf; if this figure is correct it
represents a new Brazilian record for area underestinmation. It
is worth noting that underestimation of areas of proposed
hydr oel ectric reservoirs has becone a pattern in Brazilian
Amazoni a: Tucurui expanded by 13% froman initially estimted
2160 knf (Goodl and 1980) to its current area of 2430 knf (Brazil,
ELETRONORTE nd [1987]: 24-25), while Bal bi na expanded by 90% from
1240 knf (Brazil, ELETRONORTE/ MONASA/ ENGE-RI O 1976: B-55) to 2360
knf (Brazil, ELETRONORTE 1987).

Considering the reservoir area to be 38 knf and the second
phase capacity of 10 MN the inpoundnment floods 380 ha/ MW of
installed capacity. This is high, even by Amazoni an st andards.
The 250- MWV Bal bi na Dam set the worst possible precedent by
fl oodi ng 944 ha/ MV of installed capacity. Considering the 5 MV
capacity actually installed at Jatapu, the dam fl ooded 760 ha/ M\
an inpact per negawatt that approaches that of Bal bina. The area
fl ooded per negawatt at Jatapu is over 12 tines the 62 ha/ MV
fl ooded by the 4000 MW Tucurui Dam (this will remain about the
same when the doubling of capacity contenplated for both dans is
conpl ete).

The Jatapu Reservoir could be operated at a water |evel
1.5 mhigher than the present nornmal operating |evel wthout
altering the power house, dam or dikes (Augusto Al berto
| gl ési as, personal conmunication 1994). The only change
necessary woul d be adding height to the spillway. This could
i ncrease power output by 25%

Further increase in output could be obtained by adding
height to the dam The dam and ot her structures have been built
to allow future additions to their height (Augusto Al berto
| gl ési as, personal conmunication 1994). The viability report
extols the site's potential for future expansion (CODESAI VA 1991:
Chapter 3, p. 9). |If the normal operating | evel were raised by
5 mto 120 m above nean sea |l evel, the sane set of turbines and



generators could have a nmaxi mum out put of 12.7 MN ( CODESAI MA
1991: Chapter 2, p. 2).

ENVI RONMENTAL REVI EW AND APPROVAL

No Environnental |npact Assessnent (EIA) or Report on
I mpacts on the Environment (RIMA) was prepared for the Jatapu
Dam For | arge devel opnent projects inplanted since 1986, these
reports are required by Brazil's environnmental |egislation (Law
No. 6938 of 31 August 1981, Articles 9 and 10), which is
regul ated by resolution 001 of 26 January 1986 of the Nati onal
Counci | of the Environnent (CONAMA). However, hydroel ectric dans
with installed capacity less than or equal to 10 MV are exenpted
(CONAMA resol ution 001, Article 2, Incisions VII and Xl).
Jatapu, with exactly 10 MWV just escapes the EIA and RI VA

The State Secretariat of the Environnent, Interior and
Justice (SEMAIJUS) is required to grant a Prelimnary License
(LP) and an Installation License (LI) before construction can
begin, and later an Operating License (LO before the dam can be
filled. These decisions are to be based on an Environnent al
Control Plan (PCA). As is the case with RIMAs, these plans are
to be made by "qualified nmultidisciplinary teans” (CONAVA
resol ution 001 of 26 January 1986).

CODESAI MA contracted LABQUI M Estudos e Consultoria do Mio
Anmbi ente Ltda., a consulting firmin Manaus, to produce the PCA
The firmconsists of a |limologist and a secondary school
graduate who acts as administrator. The technical teamis
descri bed as follows in LABQU Ms PCA (CODESAI MA 1992: 72):

The work was carried out by the technical and rmultidisciplinary
t eam of LABQUI M Estudos e Consultoria do Meio Anbiente
Ltda., constituted of specialists in the different areas
that make up the universe of a study of this nature. The
speci al i zed studies were coordinated by Dr. Antdni o dos
Sant os, Technical Director, with the purpose of integrating
the different areas involved.

Ant 6ni o dos Santos (the limol ogist), the only person from
LABQUIMto visit the site, spent less than 24 h at Jatapu
according to the CER geol ogi st who acconpani ed hi m (Edi mar
Fi guei redo Vasconcel os, personal conmuni cations 1993, 1995). No
collections were made. Even indirect information often included
in such reports, such as interviews with |ocal residents, was not
gathfred (Edi mar Fi gueiredo Vasconcel os, personal conmmunication
1995).

The 72-page PCA report on Jatapu ( CODESAI MA 1992)
illustrates the comon practice of environnmental docunents being
hastily prepared by substituting nanes and nunbers into a



standard "boilerplate" text, a process that is facilitated by

wor d- processi ng technol ogy. The follow ng year, LABQU M produced
a PCA for a proposed goldmning area in the Rio Negro (state of
Amazonas), and inadvertently left in the obviously inappropriate
section on corrosion of turbines (COOGAM 1993: Quadro 1). W
enphasi ze that this practice is not unique to LABQU M but
represents a general problemin Brazil's incipient environnental
revi ew system

As will be explained later, IBAMA's Brasilia headquarters
subsequently rejected the Jatapu PCA (after a two-year del ay).
This occurred on 7 June 1994 (Jorge Luiz Brito Cunha Reis, |BAVA
parecer No. 057/94-1 BAMA/ DI RCOF/ DEREL/ DI AP, Brasilia). Neither
| BAMA's delay in reacting to the PCA nor its rejection of the
docunment affected the progress of construction.

One of the nysteries of Jatapu is why the State Secretari at
of the Environnent, Interior and Justice (SEMAIJUS) took 12
nonths to grant the prelimnary license (LP) and 19 nonths to
grant the installation license (LI). As a state agency, SEMAIJUS
m ght be expected to grant any |icense that the governor wanted.
The long delay is probably best interpreted as an illustration
of how negligible and easily scorned the environnmental review
requi rements were perceived to be.

In addition, a public civil suit (No. 93.000540-5) brought
by the Federal Public Prosecutor in Roraima placed the dam under
a judicial enbargo for a period of six nonths (beginning 1
Oct ober 1993) because the LP and LI had been granted after the
dam was al ready under construction. ®
* %

The judicial enbargo was suspended three days later by a
judge in Brasilia, allow ng construction to continue pending
| ssuing of a sentence by the judge in Boa Vista.'” The series of
del ays that ensued in issuing a sentence was sufficient to all ow
conpletion of the dam The length of delay, particularly after
the federal judge had already given an enbargo order, raises the
possibility that the normal slowness of the judiciary m ght not
be a sufficient explanation. Should the delay be a sign of
political pressure, it would signal a blow to one of the bul warks
of the environnental protection systemin Brazil: independence of
the judiciary.

Per haps the nost dangerous precedent in the judicial history
of Jatapu is the rationale that was used by the Federal Regi onal
Court in Brasilia for overturning the 1 Cctober 1993 sustai ni ng
order (limnar) that halted construction. The justification was
that continuing the enbargo woul d cause econon ¢ damage to the
state of Roraima (D ario do Poder Justiciario (Estado de
Rorai ma), 22 Novenber 1994, p. 11). This opens the door to any
| arge public work. Halting construction of any hydroel ectric dam




i npl i es heavy financial costs. |f nonetary | oss becones the
criterion, it will henceforward be inpossible to stop such
projects no matter how blatantly environnmental requirenments have
been tranpled. The justification goes further still, stating
that "environnental danmage" cannot justify a limnar to suspend
construction. ®

Hal ti ng construction of the dam was ordered by | BAVMA on 21
July 1994 when administrative enbargos were issued® against the
Rorai ma state governnment and Paranapanerma. However, CODESAI VA
and Par anapanenma obtained a limnar to allow construction to
proceed while the judge deci ded on a new case involving Jatapu.
The new case was a counterattack of the state governnent, in
whi ch CODESAI MA accused | BAMA of issuing its enbargo on the basis
of allegedly spurious questions about the validity of Iicenses
emtted by SEMAI JUS. This case was subsequently decided in favor
of IBAVA."™Y This is the only one of the three sinultaneous cases
i nvol ving Jatapu on which a final decision has been reached.

(10)

After the 20 Septenber 1994 decision in favor of |BAMA, work
on the dam proceeded w thout | BAMA either enforcing its enbargo
or issuing a new one until the federal prosecutor rem nded the
superintendent of IBAMA in Boa Vista (Jane Wanderl ey de Ml 0)
that she could be held legally responsible for not uphol di ng
federal requirenents. She then dispatched | BAMA agents
acconpani ed by federal police officers to Jatapu to halt
construction. By this time the civil structures were already
conplete, the only work remaining being installation of the
t ur bi nes, which was not considered to be covered by the enbargo.

The |1 BAMA admini strative enbargo was lifted in Novenber 1994
as a result of an "accord" between the governnment of Roraima and
authorities in Brasilia (Carlos Al berto Queiroz Barreto and
Renato Martins Prates, personal comunications 1995). The | BAMVA
superintendent in Boa Vista apparently acted on the basis of
orders fromthe president of IBAMA in Brasilia. These orders
were issued after a group led by Gtonmar hinself went to see the
presi dent of |BAMA (José Ponciano Dias Filho, personal
comuni cation 1995). Lifting the enbargo overrode both the
technical staff and the judicial sector of IBAMA. Al of this
occurred in the 43-day period between the two rounds of the
Brazilian el ections.

| MPACTS AND M TI GATORY MEASURES
| NDI GENOUS PEOPLES

The Jatapu Reservoir is 37 km downstream of the Wi - Wi
I ndi genous Area, inhabited by the Wai-Wai tribe, and 27 km
upstream of the Tronbet as- Mapuera | ndi genous Area, inhabited by
the sanme tribe. The dam bl ocks the traditional canoe route for
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novenent of these Indians between the two reserves (CIR and
CPI/SP 1993: 44). Those downstream of the damw |l also suffer
the effects of altered water quality in the Jatapu R ver, which
can be expected to |lose nost of its fish. Poor water quality
will also affect the Wai-Wai during their journeys on the river.
The | BAMA parecer (No. 057/94 of 7 June 1994) cites |ack of
information on potential |osses of fish or downstream wat er
gquality as one of the failings of the PCA. No mtigatory
neasures are planned for the indi genous peopl es.

LOCAL POPULATI ON

According to the resident engineer, there was only one
person living in the inundation area. This person was given a
ot in the nearby Jatapu Settlenent Project. Three famlies
living near the dam but outside the inundation area have remnai ned
where they are.

FAUNAL SALVAGE

In Decenber 1993, five nonths before the damwas to be
filled, the nunicipal zoo of Rio de Janeiro was invited to submt
a proposal for salvage and scientific use of the fauna in the
reservoir area. The proposal was conpleted and subnmitted in
April 1994, the sane nonth that the reservoir was to be filled
(RIQzOO 1994). The proposal called for buying three boats and
four 25-hp notors, anong other equipnent. |In fact, no boat was
purchased, the one boat present at the site--an al um num r owboat
with an aging 15-hp notor--being used for the operation. The
sal vage team was present for 15 days, concentrating its efforts
mai nly on the easily captured tortoises.

Faunal sal vage, even when done on a | arger scale, does
little to soften the environnental inpact of hydroelectric dans.
Ani mal s transported to nearby forest can be expected to enter

into conpetition with ani mal popul ati ons al ready there,
eventually leading to the death of approximtely the sanme nunber
of individuals as would be lost if they had been left to drown.
However, the faunal sal vage operation is often an inportant
public relations investnent. At Tucurui, for exanple, video
foot age of faunal sal vage was used extensively by ELETRONORTE
(the federal electrical authority in Amazonia) to pronote a
favorabl e public image of the dam and of ELETRONORTE s
environnmental record. The faunal sal vage at Jatapu was not
mentioned in an | BAMA report of an inspection of the damcarried
out when the RIQZOO team was at the site; this omssion is viewed
by CER as evi dence of bias against the damon the part of |BAVA
(Paul o Sérgi o Lenps Latgé, personal comuni cation 1995).

Bl OVASS REMOVAL
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Acid, anoxic water conditions in Amazoni an reservoirs result
from deconposition of vegetation in the flooded area. Renoval of
vegetation would mnimze this problem but the expense of doing
so woul d be substantial. Qher reservoirs in Amazonia, such as
Curua-Una, Tucurui, Bal bina, and Sanuel, have been fl ooded
wi t hout renoval of any but a small portion of the vegetation in
the flooded areas. This was also the case at Jatapu, where
virtually no vegetation was renoved.

The average turnover tinme of water in the reservoir is 18.5
days, " which i's relatively rapid. This is a positive factor for
wat er quality, although decaying vegetation will undoubtedly
still lead to acid and anoxic conditions at the bottom of the
reservoir. Bubbles of gas (probably nethane) were readily
evi dent when we visited the reservoir 45 days after closing the
dam

The vegetation in the reservoir area was dense tropica
forest, classified by | BAMA as subnontane onbrophil ous dense
forest (Ds) and subnontane onbrophil ous open forest (As) (Brazil,
| BGE and | BDF 1988). The approxi mate total biomasses of these
vegetation types (unlogged) in Roraima as a whole are 403 and
350 t/ha (dry weight, including dead naterial), respectively, of
mhic? 307 and 267 t/ha, respectively, is above ground (Fearnside
1994).

Conpl ete renoval of biomass in the reservoir was never
contenpl ated. Loggi ng, however, was planned. The state
governnent contracted a forest inventory by STCP Engenharia de
Projetos, Ltda. (CODESAI MA 1993). The inventory was done to help
convi nce loggers to exploit tinber in the reservoir. The state
governnent tried to interest |loggers in renoving the wood, but no
agreenent was reached. The short tinme (six nmonths) remaining
bet ween the Cctober 1993 tinber inventory and the officially
expected date for filling the reservoir undoubtedly nmade | oggi ng
prospects | ess attractive.

An inventory was requested by |IBAVA on 22 March 1993. | BAMA
officials say that the inventory was also part of an infornal
request by | BAMA regardi ng the docunents that should be submtted
in support of the state governnment's reply to the enbargo that
had resulted fromthe Federal Public Mnistry's public civil suit
(José Ponciano Dias Fil ho, personal comuni cation 1994). The
head of the Parana-based consulting firmcontracted to do the
i nventory was hurriedly sutmmoned to Boa Vista to deliver the
report several days earlier than the contracted deadline (Joésio
Si queira, personal comuni cation 1993). Subm ssion of the tinber
i nventory by the consulting firm and its forwarding by CER to
the federal judge in Boa Vista, occurred on the sane day (4
Oct ober 1993) that the limnar was granted in Brasilia allow ng
construction to continue while the state governnent prepared its
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case in response to the public civil suit, a coincidence that is
unlikely to have occurred by chance. It should be noted that

| ack of a tinber inventory was not anong the irregularities that
had justified the enbargo.

MONETARY COSTS AND BENEFI TS

A rough estimate of financial costs is given in Table 2.
These include civil construction, electromechanical equi pnent
(turbines, generators, crane, etc.), 145 km of 69-kV transni ssion
line and 230 km of 13.8-kV line being built for the project. To
t hese costs one nust add a variety of uncounted costs that are
al so paid by the governnment of Rorainma. These include the 11-km
access road connecting the damsite to the Perinetral Norte
H ghway (BR-210) near the small town of Entre Rios, the viability
study, the environnmental control plan (PCA), the survey of tinber
in the reservoir, a survey of rural electrification
possibilities, the faunal sal vage operation, governnent vehicles
used to transport the transm ssion |ine poles, and governnment
projects set up to use sone of the energy fromthe dam (such as a
factory for sweets and mani oc flour in Caroebe), supervision by
CODESAI MA of the construction process, and the frequent visits of
the governor's helicopter and other aircraft.

(Table 2 here)

According to the viability study, the area to be served had
a 1990 (Decenber) popul ati on of approxi mately 37,600, of which
10, 800 were urban (CODESAI MA 1991: Chapter 3, p. 3). This
appears to be greatly overestimated, as the I BGE census in 1991
counted only 19, 188 people in the nunicipios of Sdo Jodo da
Bal i za and Sdo Luiz; if one assunes that Novo Paraiso (in the
nuni ci pi o of Caracarai) had a popul ati on of about 300, the
estimated popul ation of the area to be served by Jatapu was about
19,500 in 1991 and 21,000 in 1993. Making the optimstic
assunption that all rural people are served (in addition to the
ur ban popul ation), and considering the estinmated 1993 popul ati on,
the cost of US$45.5 million (Table 2 for the 5-MNconfiguration),
the cost is over US$2100/i nhabitant or US$10, 800/ househol d of
five people. Making the nore realistic assunption that only 10%

of the rural population will be served, the cost is
US$6000/ person served or about US$30, 200/ househol d. The
popul ati on of southeastern Roraima will undoubtedly increase in

the future, lowering this figure accordingly. Even Roraima's
phenonenal popul ation growth woul d be hard pressed to bring these
costs down to a reasonable level within a time horizon normally
used for planning purposes.

G ven the delays that occurred during construction, higher
costs than initially foreseen were inevitable. The feasibility
study, witten before the damwas built, projected a cost of
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US$14.76 mllion for civil works in the 5-MNVNconfiguration
(CODESAI MA 1991, Chapter 13, p. 4). The US $25-26 mllion
actually spent (Paul o Sérgio Lenps Latgé, personal conmunication
1995) is over 70% hi gher than the anount initially budgeted for
this conponent. The president of CER gives the foll ow ng reasons
for the overrun: (1) there was not as nuch bedrock in the area as
originally thought, (2) the characteristics of the soil were
different than expected, requiring a wi der base to the damand a
nore gentle angle to the sides of it, and (3) recuperation of
degraded areas (planting grass) was not included in the original
budget (Paul o Sérgi o Lenps Lat gé, personal communication 1995).
Maj or overruns are conmonpl ace in hydroel ectric projects.

Bal bi na, for exanple, cost nore than double the amount initially
foreseen in its feasibility study (see Fearnside 1989: 412).

Various views exist as to how nuch the dam actually cost.
In a 12-page special advertisenment on Roraima published in Isto E
(one of Brazil's two nmajor newsnagazi nes) between the two rounds
of the 1994 elections, Otomar cited a value of US$30 mllion for
Jatapu while political rival Teresa Juca gave a (probably
exagger at ed) value of US$180 million (lsto E 19 Cctober 1994, pp.
79 and 86). A newspaper report on Jatapu indicates a cost of
US$61 million, not counting transm ssion |lines and roads (Fol ha
de Boa Vista 25 August 1994). |If the US$61 million figure is
correct, the costs for roads and transm ssion (from Table 2)
woul d raise the total to US$73.7 million, or 60%greater than the
US$45.5 mllion estimate from Table 2 used in the present paper.
As sone of the "other costs" included in Table 2 may not have
been included in the newspaper account, the total could be higher
still.

The cost considered here of US$45.5 million for the 5-MN
configuration represents US$9106/ kW of installed capacity--an
astronom cal figure, only to be surpassed if the true cost of
construction indeed turns out to be 60% higher than the figure
adopted here. Although | arger dans generally have inherent cost
advant ages over smaller ones, especially when costs are
consi dered wi thout discounting (or interest over the construction
period), econom es of scale are insufficient to explain Jatapu's
poor efficiency when conpared with Anmazonia's existing (large)
dans, which thensel ves are no nodel s of econony. Construction
cost at Tucurui was US$675/ kW of installed capacity (Veja 20 My
1987: 30). The cost at Jatapu is triple Bal bina' s unenviable
US$3000/ kW ( Fear nsi de 1989: 412).

Jatapu is apparently being paid for by the Roraima state
governnment wi thout financing. No interest has been included in
the total costs estimated here (see Table 2). According to the
feasibility study (CODESAI MA 1991, Chapter 13, p. 5), nornal
rates of interest would increase the cost by about US$5 mllion
by the time generation was initially expected to begin for the 5-
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MNV configuration (see Table 2). These costs, even if not paid in
the formof loan interest, are indicative of an additi onal
econoni ¢ burden on Roraima not included in the cost estinates:
the opportunity cost of capital.

Al t hough Roraima has sufficient funds to pay the US$45.5
mllion cash outlay required for the 5-MNconfiguration, such an
expense woul d not be possible without the |arge anounts of
unearmarked (or at least highly flexible) federal funds the state
receives. Roraim's budgets for 1992-1994 contain itens for
Jatapu totaling US$69.9 million (Brazil, Senado Federal 1990;
Rorai ma 1991, 1992, 1993a). These val ues are cal cul ated using
the exchange rate on the date of publication of each budget;
insufficient correction for inflation can lead to significant
reductions in real values by the tine the funds are spent,
possi bly lowering the anbunts to the nei ghborhood of the Jatapu
expendi tures of around US$45 million. It should be nentioned
that the governnent of Roraima al so spent funds on Jatapu in the
formof "supplenentary credits" that do not appear in the state's
annual budget. For exanple, in the Septenber 1992- Sept enber 1993
period, US$4.6 million in such credits for Jatapu appear in the
of ficial gazette.

The initial announcenents of the daminvari ably enphasi zed
t hat agroi ndustrial poles (concentrations of factories for
processi ng agricultural products) woul d use nost of the energy,
and, as a side benefit, surplus energy would becone available to
t he popul ati on of southeastern Roraina. These enterprises were
to make the dama financially attractive investnment for the
state. Industries that the state governnent expects to inplant
in the agroindustrial poles are shown in Table 3. Wth the
exception of a small factory built by the governnment for making
sweets and mani oc flour in Caroebe (nunicipio of Sdo Jodo da
Bal i za), none of these industries yet exists. |In addition to the
i ndustries that the governnment hopes to nount through CODESAI VA,
privately owned industries would theoretically be attracted to
the pol es by subsidized financing from Roraim's state bank
(BANER) ; however, there is no evidence that any are planning to
| ocate in the Jatapu area. The conbi ned demand of the pl anned
agroi ndustrial poles could be satisfied with only 1.7 MV (Table
3)--hardly enough to justify a 10 MWdam The di scourse
regardi ng benefits of the dam changed radically as construction
neared conpletion. Now the agroindustrial poles are no | onger
nmentioned, and distributing electricity to the popul ati on has
becone the central justification. This was the subject of an
i ntense advertising canpaign in the nonths preceding the 3
Oct ober 1994 elections (e.g., Diario de Rorainma 6 August 1994).

(Tabl e 3 here)
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O tomar promised free electricity to the surroundi ng

popul ati on until the end of 1994 (the end of his termin office).

Hi s successor therefore had to take on the political onus of
begi nning to charge for electricity, a policy that took effect in
m d-1995. Were nonetary returns calculated with application of a
di scount rate, returns during the first year of operation would
be especially inportant in the overall attractiveness of the dam
maki ng an offer of free electricity unthinkable. In terns of
political returns, however, the astuteness of such a nove is
undeni abl e.

In addition to direct benefits of electrical power, a
variety of windfall financial benefits accrue to | andowners in
the area, especially the wealthier ones. Land values along the
access road have increased dramatically, fromless than US$500
per 60-ha agricultural lot in 1992 to over US$3000/1ot in 1994
(Augusto Al berto Igl ésias, personal comuni cation 1994). Several
associ ates of the governor own ranches in the area to be served
by the power. "

THE MYSTERY THAT | S JATAPU
THE GRATEFUL- VOTERS HYPOTHESI S

Way was Jatapu built at a cost of about US$45 million? This
enigma is not easily solved. Current generating capacity is
approximately 2.4 MNVin the towns to be served by Jatapu: the
1.8-MNthernoel ectric plant in Sdo Jodo da Baliza, the 0.36- MV
plant in Roraindpolis, plus four smaller plants totaling 0.192
MAN  Since the entire area to be served by Jatapu currently had a
demand of less than 1 MV when investnents in Jatapu began, as the
average load factor is only 13.2% “” all of the short-term
econom ¢ and el ectoral benefits of Jatapu's power coul d have been
had for only the US$8 million cost of the additional transm ssion
lines. Part of the transm ssion system already exists in the
formof a 13.8-kV line |inking Caroebe, Sdo Luiz, Sao Jodo da
Bal i za and Mbderna, but this line is in need of repairs.

Certainly the econom c benefits that constitute the official
justification for the dam cannot explain the enigma. Direct
political benefits, such as the votes of those who will receive
power fromthe dam are also insufficient. The area to be served
had a popul ati on of approxi mately 18,000 at the tinme of the |ast
(1990) election (considering the 19,500 estinmated popul ati on at
the tinme of the 1991 census, explained earlier), and
approxi mately 6112 valid votes (assumng all of the estimated 85
voters in Novo Paraiso voted) were cast in the area in the second
round of the elections (TREJRR 1990). O these voters, 63% were
al ready Otonmar supporters in the second round of the 1990
el ection for governor. Considering the estimted 1994 popul ati on
of 22,000 (representing approximately 7487 valid votes, based on
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the proportions in 1990), and assuni ng the sanme percentage of

resi dual support, the maxinmum possible increment in votes for

O tomar out of gratitude for power supply would be 2770 votes
(assuming all voters in the area becane Otomar supporters). The
i ncrenmental cost of US$16, 400/ potential vote is out of al
proportion to the cost of obtaining the same el ectoral benefits
by pl easing voters el sewhere in the state.

THE LAST- MONUMENT HYPOTHESI S

Otomar Pinto, age 64, is in poor health. He has had two
coronary bypass operations and frequently travels to southern
Brazil for nedical exam nations. One possibility is that he
wants to build Jatapu as a | ast nonunent by which he will be
renmenbered after he passes fromthe scene, first politically and
then physically. He has often nused to engi neers at the
construction site that Jatapu is a special personal chall enge
because he has built hundreds of public works during his life,
but never a hydroel ectric dam

The | ast-nonunent hypot hesis has one fatal flaw it assunes
that OGtomar is quitting politics. As one of his close
associ ates expl ai ned succinctly, "OQtomar nunca vai pendurar as
chuteiras" (Otomar will never hang up his soccer shoes).

THE OPPORTUNI Tl ES- FOR- CORRUPTI ON HYPOTHESI S

Corruption is a sel domdi scussed factor in nany devel opnent
decisions. What its roleis, if any, in answering the question
of "Why Jatapu?” is unlikely to ever be nore than conjecture.

The vol unme of funds that flow in building such projects provide
illicit, as well as licit, opportunities for profit. Otonmar was
accused of a series of financial irregularities during his
previous term as governor, especially involving CODESAI VA
The preval ence of corruption in Brazil is well known, but it
offers no nore than an addition to the list of possibilities to
explain the decision to build a damthat cannot be justified on
the basis of traditional cost-benefit considerations in the
publ i c sphere.

(15)

THE PARANAPANEMA- M NE HYPOTHESI S

The possibility that the power from Jatapu m ght be used for
pur poses ot her than the publicly announced ones has al ways been a
source of speculation. Building a 10-MNdamin an area with |ess
than 1 MW of power demand raises the possibility that power m ght
be transm tted el sewhere. Paranapanenma was a najor contri butor
to Gtomar's 1990 el ection canpai gn for governor of Roraim
(Fol ha de Boa Vista 19 August 1994), and opposition politicians
claimthat the construction contract was awarded by irregul ar
means because of this (State Deputy Vera Regina, interview on TVE
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Macuxi, Boa Vista, 8 Decenber 1993, 7 pm. Opposition
politicians have pointed out the possible conflict of interest

i nplied by Paranapanema's subsidiary M neradora Taboca hol di ng
mning rights to cassiterite (tin ore) deposits in the Jatapu

Ri ver area near the dam raising the possibility that these m ght
| ater be exploited using power fromthe dam (Farias 1993). One
woul d expect that opening a mne on the Jatapu R ver woul d await
ariseininternational tin prices, which are currently | ow
(about US$5.50/ kg in 1994, versus a previous high of
US$17.60/kg). In addition, Paranapanema owns and operates one of
the world's |largest cassiterite mnes at Pitinga, 200 km south of
the damin the state of Amazonas. However, both the smal
capacity of the Jatapu Dam and the political cost of subsidizing
power for another state make it unlikely that electricity would
be transmtted to Pitinga.

THE COTI NGO- DAM HYPOTHESI S

A scenario that nmakes political sense of the phenonena
i nvestnent made in the Jatapu Daminvol ves, instead, the Cotingo
Dam Cotingo is expected to supply Boa Vista, Alto Al egre,
Micaj ai, Caracarai, Bonfim and Normandia with power. The 1993-
2002 Decenni al Pl an"® of ELETROBRAS (the federal power authority)
makes Cotingo a priority, with conpletion of the first phase
schedul ed for 1999 (Brazil, ELETROBRAS 1992: 38). It should be
renmenbered that delays are conmonpl ace with hydroel ectric
projects, and the beginning of construction of Cotingo foreseen
for 1994 had not yet begun by February 1996. Cotingo woul d have
an installed capacity of 68 MNVNin its first phase, and 136 MNin
a second phase (CER 1992: 8-9). Cotingo would guarantee the
political future of any politician in Roraima who is able to
claimcredit for it. Otonmar is in a good position to do this,
as he has been the nost vol ubl e spokesperson for the dam since
his first termas governor (1979-1983). Wth Jatapu to his
credit, Otomar could claimcredentials as a successful builder
of dams. Otonmar's adm nistration was able to obtain
envi ronnment al approval for Cotingo on 25 Cctober 1994 (between
the first and second rounds of Brazilian elections, and two
nont hs before the end of Gtomar'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, and where O tomar has the
| east support: he got 49.3% of the valid votes in the nunicipio
of Boa Vista (including rural areas surrounding the city) in the
second round of the 1990 gubernatorial election (just behind Juca
with 50.7%, but won the election by getting 61.5% of the valid
votes in the remainder of the state). Otonmar can either wait
until the 1998 election to run again for governor, or he could
run for mayor of Boa Vista in 1996 (a post now held by Mria
Teresa Surita Juca, wife of Gttomar's arch rival Ronero Jucd),
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and then resign in 1998 (presumably leaving a trusted vice-mayor
as substitute) to run again for governor. He would have the
opportunity to build a base of support in the capital city.
Otomar will be free to concentrate his attention in the northern
part of the state because the el ectoral support of the south wll
al ready be assured thanks to Jatapu and a series of other public
works built there during his 1991-1994 termin office.

Otomar's decision not to step down in May 1994 in order to
run for one of the posts being disputed in the Cctober 1994
el ection allowed himto finish devel opnent projects such as
Jatapu conpletely within his termin office. This guaranteed
that he will receive credit with the electorate for his
acconmpl i shments, and foreclosed any possibility that the projects
coul d be abandoned and questions raised as to their w sdom or
probity.

LESSONS FOR THE DECI SI ON- MAKI NG PROCESS
LI M TATI ONS OF STATE ENVI RONMENTAL AGENCI ES

The exanple of Jatapu illustrates the fragility of state
| evel environmental agencies and procedures when confronted with
any project that is seen as a high priority by the state
governnent. The present trend to transfer nore responsibility
for the environnent fromthe federal government to state
governments is inherently dangerous. The greater vulnerability
of state agencies to pressure frompolitical and entrepreneuri al
interests is not specific to Brazil, but applies generally
t hr oughout the world.

State-1|evel environnental agencies in Brazilian Anazonia are
weak. These agencies are to be strengthened under the Pil ot
Programto Conserve the Brazilian Rainforest, adm nistered by the
Worl d Bank on behal f of the seven wealthy countries known as the
G 7, which pledged noney to the program at a Houston neeting in
1990. More than strengthening through better training, staffing,
and equi pnent is needed, however. Mechanisns are needed to nake
envi ronnment al agenci es i ndependent.

DANGER OF VAGUE CRI TERI A

Jatapu is testing the limts of the mninumthat is
acceptable for an environnmental review. Witing for criteria on
the m ni mum acceptable for each itemto be defined by precedents
is asure way to turn future environnental reviews into
neani ngl ess exerci ses. Proponents of each project can then argue
that if such and such a project was approved, then this one
shoul d be too. Jatapu raises the question of what kind of an
environnmental control plan (PCA) woul d be unacceptabl e.
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Terns in the present requirenents need to be spelled out,
such as what constitutes a "qualified nultidisciplinary team"
More explicit definition is needed of what goes into a report and
what kind of field investigation is necessary to substantiate it.

At present there is a pattern of environnental studies being
qui ckly produced by substituting names and figures in standard
boilerplate text. This pattern nust be broken.

TI GHTER CONTROL ON FUNDI NG

Tighter control is needed on noney granted from federa
subsi dy prograns and from ot her outside sources. Wen federa
and ot her funders abdicate their role in evaluating proposals and
overseeing the use of funds, the role of political benefits is
likely to be greater in determ ning how the noney is used.

NO SOLUTI ON, BUT NOT NO PROBLEM

It is often said that when there is no solution for
somet hing, then there is no problem Many of the problens
illustrated by Jatapu have no solution: political benefits can be
expected to continue as a determning factor in setting
priorities in elected governnents. No one would want to revert
to the appointed governnments of the past. One can only hope that
it will eventually becone a political liability when electorally
notivated projects offend rationality in other spheres. The
sl owness of such changes, however, neans that the degree of
control exercised by outside funders, including Brazil's federal
governnent, is likely to remain the principal factor capable of
restraining future projects |ike Jatapu.

JATAPU S LESSONS FOR THE WORLD

Jatapu provides an exanple of a series of barriers to
properly assessing the costs of devel opnent and acting on the
basis of those assessnents. These barriers are conmon to nany
countries of the world, although the details will vary as to how
political influence ramfies through the various agencies and the
different | evels and branches of governnent. Identifying points
where changes might inprove the results obtained in practice
requi res understandi ng how devel opnment decisions are really
made- - as opposed to how they might theoretically be nade on the
basis of cost-benefit analysis. Review and |icensing systens
that Brazil and many other countries have to assure that
environnmental costs are kept within acceptible limts are quite
often unable to resist political pressures. How environnental
control systens function in practice nmust be understood based on
the experience gained fromreal-world events. Sone
general i zations are possible, such as the greater vulnerability
of state as conpared to federal agencies and the need for
vi gi l ance by fundi ng sources (including the federal governnent).
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The urgency of identifying and inplenenting better nechani sns
for assuring that environnental conderns are reflected in
devel opnent decisions is evident.
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LI ST OF ACRONYMS [ not publ i shed]
BANER (Banco do Estado de Roraima): State of Rorai ma Bank.

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

CODESAI MA (Conpanhi a de Desenvol vi nrent o de Rorai nma): Devel opnent
Conpany of Rorai na.

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

CPPY/ RR (Coni sséo pela Criacdo do Parque Yanonmamai, Escritorio de
Rorai ma): Conm ssion for the Creation of the Yanomam Park,
Roraim O fice.

DI AP (Divisao de Avaliacdo de Projetos): Project Evaluation
Di vi si on (of |BAMA).

DIRCOF (Diretoria de Controle e Fiscalizacao): Directory of
Control and Inspection (of |BAMA).

DEREL (Departanento de Registro e Licencianento): Departnent of
Regi stry and Licensing (of |BAMA).

El A (Estudo de | npactos Anbientais): Study of Environnental
| npact s.

ELETROBRAS (Centrais El étricas Brasileiras): Brazilian El ectrical
Centers (Federal Power Agency).

ELETRONORTE (Centrais Elétricas do Norte do Brasil): Electrical
Centers of Northern Brazil (Northern Brazil Federal Power
Agency) .

| BAMA (Instituto Brasileiro do Meio Anbiente e dos Recursos
Nat urai s Renovaveis): Brazilian Institute of the Environnent and
Renewabl e Nat ural Resources.

IBGE (lnstituto Brasileiro de Geografia e Estatistica): Brazilian
Institute of Geography and Statistics.

LI (Licenca de Instalacdo): Installation License.

LO (Licenca de Operacédo): Operating License.

LP (Licenca Prévia): Prelimnary License.




MPF/ RR (M nistério Publico Federal em Roraim): Federal Public
Mnistry in Rorai ma

PCA (PlLano de Controle Anbiental): Environnmental Control Pl an.

RIMA (Relatério de Inpacto sobre o Meio Anbiente): Report on
| mpacts on the Environment (Environnental |npact Report).

SEMAI JUS (Secretaria do Meio Anbiente, Interior e Justica):
Secretariat of the Environnent, Interior and Justice.

UHE (Usina Hidrel étrica): Hydroelectric power station.
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FOOTNOTES

1.) For exanple, Contrato Particular de Alienacdo de Madeira

008/ 86 between FUNAI and Madeireira Noroeste Ltda. Both Juc& and
O tomar have strong anti-environnent stances. Juca is best known
for his efforts to obstruct the creation and demarcation of the
Yanomam I ndian reserve (Al bert 1992; Mreira 1989) and for
encouragi ng small goldm ners (garinpeiros) to illegally invade
the Yanomam area (Mnbiot 1991: 126; Queiroz 1990; Anmzonas em
Tenpo 15 February 1989). Diseases spread by the goldnminers, in
addition to a nmuch smaller nunber of direct killings, resulted in
an estimated 2017 deaths over the 1987-1993 period (Pellegrini
and Magal hdes 1994; see also Veja 19 Septenber 1990). The
Yanomam popul ation at the begi nning of this period was

approxi mately 10,000 (Carl o Zaquini, personal comuni cation
1993), indicating that about 20% of the tribe perished over the
si x-year peri od.

2.) Recording of "Debate dos Candi datos a Governador/1990,"
Si ndi cat o dos Trabal hadores em Educacdo de Rorai ma- SI NTER 22
Sept enber 1990; Barbosa (1994).

3.) Asignificant part of the noney spent by the executive branch
of the Roraina state governnment in both the Jucd and Otomar

adm ni strations was for projects designed to please voters rather
than to give the state a sustai nabl e econom ¢ base. For exanpl e,
from 1992 to 1994, eight sw mm ng pool conplexes were built,
conplete with spouting concrete clowns and porpoi ses, and free

bi kinis and bathing suits were distributed to the population in
the towns sel ected

4.) Paulo Sérgio Lenps Latgé, president of CER «clains that
demand in the area rose fromO0.7 MVNat the beginning of 1994 to
1.3 MWas of January 1995 (personal comuni cati on 1995).

5.) Information on the area of the reservoir is conflicting.
Paul o Sérgi o Lenbps Latgé, president of CER, gives the follow ng
figures (personal comunication 1995): at an el evation of 115 m
the area of reservoir would be 15 km; at an el evation of 120.5 m
the area would be 32 knf and at 118 mthe area woul d be 26 knf.
The reservoir and power house coul d operate normally up to an

el evation of 118 m The mnimum for normal operation is 113 m

An alternative area at elevation 120.6 mis 48 knf, given in
an | NTERTECHNE (1994) report. This elevation is the maximum that
the reservoir could reach in extreme rainfall events.

6.) Judicial enbargos are done by neans of a Public Cvil Suit
(Acdo Civil Pdblica), a nmechanismcreated by Law No. 7347 of 24
July 1985. In this case, the Federal Public Mnistry of Roraim
(MPF/RR) made a suit against the state of Rorai ma, CODESAI MA,
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CER, and Paranapanema (Process No. 93.000540-5), sent to the
Federal Justice Department in Roraim on 20 Septenber 1993 by the
Federal Prosecutor in Roraima. The enmbargo of 1 COctober 1993 was
i ssued by the federal judge (Renato Martins Prates) before the
20-day period had expired that the Federal Prosecutor (Franklin
Rodri gues da Costa) had allowed the state governnent to prepare
docunentati on on the environnental |icenses. The inm nence of

bl asting to divert the river flow (scheduled for 2 Cctober 1993)
|l ed the federal prosecutor to request the enbargo before the 20
days had passed. However, despite the enphasis given to this by
the state governnment's | awers (Folha de Boa Vista 2 Cctober
1993), this was not the reasoning of the Federal Regional Court
in Brasilia in suspending the enbargo (Renato Martins Prates and
Carlos Alberto Queiroz Barreto, personal conmunications 1995).

The LP was granted on 25 August 1992 and the LI on 23 March
1993 (MPF/ RR 1993). The 23 March date for the LI is the date on
the docunent; it was only published in Roraima's official gazette
on 14 Septenber 1993 (Roraima 1993b). A six-nonth delay in
publication of such an inportant docunent is extrenmely unusual
and suggests that the signature on the docunent may have been
dated retroactively. Coincidentally, publication in the official
gazette occurred on the sane day that the Federal Public
Prosecutor in Roraim delivered an official letter (oficio No.
083/93 MPF/RR) to Gttomar questioning the environnental |icenses
for Jatapu. Both the LP and LI are granted by the State
Envi ronment al Agency (SEMAIJUS). The enbargo declaration from
the Federal Public Mnistry of Roraina (MPF/RR) also cited the
lack of a license fromthe Brazilian Institute for Environnent
and Renewabl e Natural Resources (IBAMA) for deforestation of the
construction site (the deforestation |icense has still not been
granted even though the damis now conplete). The Roraima office
of IBAMA had initiated the request to the Federal Public Mnistry
to emit the enbargo order to judicially question (interpelar
judi ci al rente) the dam (José Ponci ano Di as Fil ho, personal
comuni cation 1994). It is not known why SEMAIJUS did not sinply
grant the license at the correct time. Instead, a judicial
maneuver was used to allow construction to continue wthout a
valid |icense.

Confusion regarding the role of IBAMA in |icensing
hydroel ectric dans is evident in Brazil's incipient environnental
regul atory system The Federal Prosecutor in Rorainma hol ds that
| BAMA nmust ratify (honologar) the |icenses given by SEMAI JUS
before they are valid (Agao Cvil Pudblica No. 93.000540-5,
M nistério Publico Federal contra o Estado de Rorai ma, CODESAI MA
Par anapanema e | BAMA), while the Rorainma office of |BA2MA views
its role as that of an "overseeing agent” (agente fiscalizador)
that would only step in after an irregularity arises (José
Ponci ano Di as Fil ho, personal comuni cation 1995). The LP, LI
and LO for Jatapu have not been ratified by | BAVA.
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7.) The initial enbargo was decreed by Renato Martins Prates
(Federal Judge in Boa Vista), and suspended by Hernenito Dourado
(President of the Federal Regional Court, 1st Region, Brasilia),
thereby allowi ng work to continue while a sentence was awaited
from Judge Renato Martins Prates. This sentence has never been
witten (as of February 1996, 29 nonths later). Apparently

vi ewi ng Jatapu as a "hot potato," Judge Prates tossed the case to
someone el se as quickly as possible by clainming that the state
courts were the conpetent authority to decide the matter. On 27
April 1994 the federal prosecutor (Franklin Rodrigues da Costa)
subnmitted an appeal (agravo de instrumento No. 94.0000437-0)

mai ntaining that the federal courts were the proper authority
(Dlario do Poder Justiciario (Estado de Roraima), 16 April 1994,
pp. 20-22). The case to decide the conpetent authority was
therefore passed to the federal court in Brasilia, where it stil
awai ts judgnment. According to Judge Prates (persona

communi cation 1995), he would only pass a sentence once the
conpetency question is decided, and even then only after
obt ai ning a technical opinion (parecer técnico). The delay was
| ong enough to all ow conpletion of the major physical structures,
could continue for a long tine nore.

8.) Parecer of Judge Hernenito Dourado dated 4 COctober 1993,
comuni cated to Judge Prates by OF./SUPLE./ No. 1032/93, Poder
Judi ci ari o/ Tri bunal Regi onal Federal da 1% Regi do, 6 Cctober
1993).

9.) An "admi nistrative enbargo” is issued directly fromIBAMVA to
those building the dam (the Governnent of Rorainma and

Par anapanema), rather than being issued through the federal
prosecutor. The adm nistrative enbargos of 21 July 1994 were
based on a parecer of |BAMA experts indicating a series of
irregularities in the PCA and in the issuing of the LP and LI

The parecer (No. 057/ 94-1BAMA DI RCOF/ DEREL/ DI AP, Brasilia, 7 June
1994) provides the legal basis for Ternms of Enbargo/lnterdiction
No. 09152 (for CODESAI MA) and No. 09153 (for Paranapanena).

10.) Granted by Judge Renato Martins Prates of the Federal Court
of Justice in Roraima (oficio No. 236/94 do Poder Judiciariol
Justica Federal de 1° Instancia, Secdo Rorainma).

11.) The case (nmandato de seguranca No. 94.0000683-7) was deci ded
by Judge Prates on 20 Septenber 1994.

12.) This turnover tinme assunes the reservoir volunme of 94.4 X
10° ni given in the viability study; a volume of 200 X 10° ni given
by a nore recent docunent would inply double this tinme (see Table
1). It should be renenbered that this refers to an average over
the year; because the water level will be below the spillway

| evel for nuch of the year, outflow w Il be restricted to the
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22 m/sec capacity of two turbines (about one-third the mean
nonthly streanfl ow over the full year), thereby approximtely
tripling the residence tine during these nonths.

13.) These include federal deputy (congressperson) Francisco
Rodri gues on the BR-174 H ghway.

14.) The feasibility study (CODESAI MA 1991: Chapter 3, p. 4)
clainms a load factor "on the order of 20%" but the data in the
report on which this is apparently based (for Sdo Jodo da Baliza
and Rorainépolis in Decenber 1990) indicate a | oad factor of

13. 2%

15.) The Folha de Rorainma (10 May 1982) newspaper abruptly ceased
publication after making these charges in what was to be its |ast
i ssue. These denunciations are reported to have been the fuse
that led to the 2 Decenber 1982 nurder of Jodo Batista de Melo

Al encar, who was the journalist responsible and owner of the
newspaper (Folha de Boa Vista 2 Decenber 1983). Otomar was
accused of being one of two nen who hired the gunnen who killed
the journalist, leading to Otomar's renoval fromoffice by then-
president Jodo Figueiredo (Veja 13 April 1983). Since the

weal thy and powerful in Brazil are only very rarely brought to
trial or convicted for any kind of wongdoing, the |ack of
judicial consequences in the case provides virtually no

i ndi cation of the correctness (or not) of the condemation that
the press neted out at the tine.

16.) Cotingo only becane a priority in 1991, at the initiative of
the governnment of Roraima (CIR and CPI/SP 1993: 29). Cotingo is
conspi cuously absent fromthe 1990-1999 Decenni al Plan (Brazil,
ELETROBRAS 1989: 44), which announced the suspension of plans for
the 27- MW Par eddo Dam pendi ng conparisons with thernoelectric

al ternatives.
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TABLE 1: TECHNI CAL CHARACTERI STI CS OF THE JATAPU DAM

Viability
study (a)

32

O her
sour ces

Units
Lati tude
Longi t ude
Dr ai nage area above dam knt
Mean annual precipitation nm
Mean nmonthly streanflow m/ sec
Maxi mum nmean nont hly m/ sec
streanf| ow
M ni mum nean nont hly m/ sec
streanf| ow
5-year recurrence maximm m/ sec

streanflow in the dry season
(capacity of galleries)

25-year recurrence flood m/ sec
streanf| ow

100-year recurrence flood m/ sec
streanf| ow

1000-year recurrence flood m/ sec
streanfl ow
(spillway capacity)

Maxi mum nor mal operating m above
| evel (normal pool |evel) sea |evel

M ninun1nornal m above
operating |evel sea | evel

Maxi mum naxi nor um m above
sea | evel

Reservoir area at ha

naxinun1nornal
operating |evel

Reservoir area at ha
m ni mum nor ma
operating |evel

0°54' N
59°20' W
2950
1600
58.9
237. 7

2.9

210

770

1000

1400

115

110

118

1500

773

116 (b)

3800 (c)



Reservoir area at
maxi mum maxi nor um

Reservoir tota
vol urre at
mexi mum nor ne
operating |evel

Li ve storage vol une
FI ood storage vol une

Tur bi nes
(Franci s,
hori zontal axis)

Maxi mum wat er fl ow
per turbine

Expected useful life

of reservoir

Mean m ni mum nont hly
power out put

Mean annual out put
at 5 MWinstalled

Mean annual out put
at 10 MWinstall ed

ha

10° mi

10° mi
(N, 2.5-MN
capacity each)

n/ sec

yr

33

1930

94. 4 200 (d)

56.0
45. 6

11 11.3 (e)

50

1840

(a) CODESAI VA (1991: Chapter 2, pp. 2-7).

(b) Augusto Al berto Iglésias (personal
(c) I NTERTECHNE Consul tores Associ ados S/ C Ltda.
(d) I NTERTECHNE Consul tores Associ ados S/ C Lt da.
operating | evel

nor nal

of 115 m

(e) Plagues on turbines.

comuni cati on 1994).
(1994).

(1994), assum ng
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TABLE 2: MONETARY COSTS OF THE JATAPU DAM
Cost (US$1000)

Install ed capacity

10- MW 5- MW
DI RECT COSTS
Civil construction 15, 290. (a,b) 14,762. (a,b)
El ect r omechani cal equi pnent 6, 536. (a) 3,512. (a)
Transm ssion |line 11, 000. (a) 11, 000. (a)
Access road and bridges 660. (a) 660. (a)
Direct costs subtotal: 33, 486. 29, 934.

| NDI RECT COSTS
Construction site engi neering, 4,700. (a,e) 4,700. (a,e)
infrastructure and adm ni stration

OTHER COSTS
Viability study 200. (c) 200. (c¢)
Envi ronnmental Control Pl an 50. (c) 50. (c¢)
Forest inventory 100. (c) 100. (c)
Rural electrification inventory 100. (d) 100. (d)
Transport of transm ssion pol es 400. (c) 400. (c)
Factory for sweets & mani oc flour 300. (c) 300. (c)
Governor's visits to damsite 520. (c) 520. (c)
Ot her costs subtotal: 1, 670. 1, 670.

FI NANCI NG COSTS 0. (f) 0. (f)

TOTAL COST 39, 856. 36, 304.

(a) VaIu§s fromthe feasibility study by CODESAI MA (1991, Chapter
13, p. 4).

(b) The resident engi neer gives a value of US$23, 000, 000 for
civil construction (Augusto Al berto Igl ésias, personal

conmuni cati on 1994).

(c) A guess.

(d) Folha de Boa Vista 1 April 1993.

(e) It is not clear whether the cost of CODESAI MA supervision is
included in this total. |If not, the anpbunt m ght increase by
about US$300, 000.

(f) Jatapu was apparently not financed. The feasibility study

( CODESAI VA 1991: Chapter 13, p. 5) presents an estimate at normal
rates of interest (6% senester, conmpounded senestrally), which
amounts to 15% of the direct + indirect total by the tine

gener ation begins, or US$5, 682,000 for the 10- MV configuration
and US$5, 150, 100 for the 5-MN configurati on.
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TABLE 3: | NDUSTRI ES THE RORAI MA GOVERNVENT EXPECTS TO LOCATE I'N
THE ACGRO NDUSTRI AL POLES (a)

Agroi ndustrial pole

Anaua Car oebe

Factory for sweets and fruit 100 kW 100 kW
Mani oc flour mll 150 kw 150 kw
M| k pasteurization plant 150 kw
Rice mll and drying facility 500 kw 800 kw
Irrigation system 600 kw 1000 kwW
(300 ha in Anaua, 500 ha in Caroebe)

Subt ot al s 1500 kW 1950 kw

Total installed capacity: 3450 kW

Sinmul taneity factor: 50%

Total demand: 1725 kW (1.7 MN

(a) Data source: CODESAI MA (1991: Chapter 3, pp. 5-8).
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