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~ ANNEX X1V

 TECHNOLOGICAL DEVELOPMENT PROGRAM FOR
SUSTAINABLE AGRICULTURE AND LIVESTOCK FARMING

1 Present Status of Agriculture and Livestock Farrning in the State and
~ Constraints of Development '

Afler creation of the State of Tocantins in 1989, a diversification of agriculture and
livestock farming having been observed. In recent years, the large scale farming of
soybean and paddy rice has been progressing in some areas of the State by ulilizing the
favorable condltlons of land and abundant TESOUICes.

, Ilewe\ er, most of the farmers are engaged in the traditiona! farming. The middle and
large scale farmers owning more than 320 ha of land carry out breeding of local beef
cattle, Nelore. In most of their farms, beef cattle are raised in the extensive pasture area
by buming the ficld at the end of dry season. Even in tame pasture the grazing capacity
has been declining due to soil erosion and reckless management of pasture. As a
consequence, the llvestock farmmg came toa cleadlock snuatton

- On the contrary, the small scale farmers make their llvmg by subs;stenee farming at the
burnt field, because of tack or shortage of funds. And all of the farmers in the State are
in an economical crisis and crave for new opportumtles Wthh can break the deadlock
situation of the farmmg

_Besides, the, State is facing with various environmental problemns, such as the land
clearing by buming ihe field, soil degradation and soil erosion.

The State of Toeantms is located in the Amazons legal arca which has restricted
development policies, and an indigénous reservoir, and the Bananal Island, one of the
world humanity patrimony. Considering these facts, the State Agriculture and Livestock
Farmmg Development should be planned

To develop the new farmmg under these snuatlon in the State the crop rotation between
~ cereals and pasture, the elaborate soil conservation/management practices to prevent
soil erosion and the efficient new technologies of livestock raising should be introduced
and promoted positively to transfer the technology to farmers.

However, until now, there has ‘been no systematic research and technological
development of the agriculture and livestock farming in the State. The Center (Division)
“of agronomy of the University of Tocantins (UNITINS), which is the only one research
institute in the State, barely fulfills the responsibility of research in the State with a few
researchers and poor research facilities in cooperation with EMBRAPA. '
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2 Progress of Researches on Agriculture of Cerrado in Brazil

“The greater part in lhe Tocantins State is located in Savanna (Cerrado). The agriculture
development in the Cerrado was commenced in 1970s by the Government of the
Federal Repu‘ohc of Brazil and the Cerrados Agricultural Research Center (CPAC) was
set up in 1975. According to the results of the researches on the soil improvement; the
development measures such as improvement of soil acidity, application of macro- and
micronutrients, ete., were rated high, and the central region of Brazil has become the
great gramry - ‘

The Japan Braml Agr;cullural Research Cooperation Pro;ect which aims at development
of the technology for agricultural production in Cerrado was initiated in 1978, The first
project, from 1978 to 1985, was carried out to develop the technologies of agricultural
production in semi- and and poorly vegelated region of Cerrado. The second project,
from 1987 to 1992, aimed at the development of technologxes for agriculivral
producuon in acid savanna reglon of Cerrado.

The agrlcultural pmducuon of Cerrado has made rapid progress as mentloned above,
but soil degradation’ and soil erosion have also progressed in some areas with
msufﬁcnent consideralion on environment. The third project, from 1994 to 1999, aims at
sustainable agncultural development and natural resources conservation in Cerrado. The
ongomg prOJect has four main research subjects as follows, '

L. Eva!ualion of agro- enwronmental resources of C’errado

2. Development and improvement of technologics to prevent soil degradatzon by
physical, chemical and biological means

Development of integrated pest management

4. Improvement of the cropping systems to mamtam the field condition
sustainable '

had

3 Develoﬁrﬁeht of Farm:ing'Technelegies Needed Urgently for the
Agncultural Dev elopment of the State :

It is necessary to deueiop useful technologies for the planning ancl promotion of the
sustainable agriculture and livestock farming and environment conservation in the State,
refersing to the resuits of the researches in CPAC and succeeding the results of Japan- -
Brazil Agricultural Research Coeperauon Project,

The Technological Devetopment Program on Sustainable Agriculture and Livestock
Farming is the technological development of farming with farm machinery and farm
facilities in rea] size farms, which have common area of farmer’s land in Brazil.

Contcnls of lhe program are mentloned below and are discussed in detail in the
subsequent sections . '

. Technologlcal development on env:ronmental momtormg and environmental
1mpact 1ssessmenl
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. Technological devetopment on sustainable agricultire and livestock f‘arming
o Technological development on the new livestock farming

4 Technologlcai Development on Env:ronmental Momtormg and
: _ Enuronmental Impact Assessment '

4.1 Monitoring and Assessment of the Effects of Farmmg on the Natural
annronment

4.1.1 Studies on the Methodologies of Destgn on Legal Reserve Area of Farm

These studies aim to clarify the niethods of suitable design on Legal Reserve area to
keep the river pollution induced by farming to a minimum level. At present, the studies
are carried out on the suitable width of Legal Reserve area from river in locations of
different gradients and natural vegetation. As a results of these studies, the effects of
forestation on environment conservation in different slopes could be assessed and the
guidance on designs of Legal Reserve area of farms, namely width of Legal Reserve

area for each slope and methods of forestauon (tree species, planting rate, etc.), is
estabhshed : ‘ :

Wlth regard to the atmosphcnc cnvnronment gas dcnsmes such as COz, CH4, elc., are
measured at different heights from the ground surface in various locations of fields and
Legal Reserve area. These data are contributed to the establishment of methodolog) on
measurement of gas densxtles related to the atmospherlc environment.

4.1.2 Studies' on the Eft‘ects of Farming on the Natural Environment

At present amounts of precnpntatton and runoff of sont water and fertilizer components
arc measured successively in various ficlds under different cultural conditions and in
various locations of the Legal Reserve area. These data are contributed (o clarify the
crop cultivation methods and soil management methods to keep the river pollution by
farming to a minimum level. |

4.2 ‘Trials and_Assessment of Forest Conservation

“The various treatment areas of forest conservation are made in Legal Reserve area to
clarify the suitable forest conservatton methods The treatments on forest conservation
are considered as follows; ' ' '

1) Leaving in naturai state, . : ;
2) Suitable forest management, such as thmmng, weedmg and vine clearmg, etc.,
3) Forestation of various trec species and suitable forest management, and so on.

When the trees grow up to available as woods, the studles on mcthods of collecting

timber and skidding to keep the river pollutlon by farmmg to a minimum and of
reforestation are carried out.
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4,3 | Trlals and AsSessment of Soil Conservatiorl

At present, the effects of contour cropping and contour ridges on the runoff of soil,
water and fertilizer components are studied. In this studies, the runoff of soil, water and
fertilizer components are measured in fields of different intervals of contour ridges and
at rrdges having different heights and widths in locations of various slopes. Besides, the

effect of existence of cover crops on surfaces of ridges and effective species of cover
crops for runof¥ are also studied. '

5 Teehnotogreal De\'elopment on Sustamahle Agnculture and Livestock
Farmrng -
51 ’I‘rials and Assessrnent of Rotation between Cereals and Pastures -

The benefits of the sustamable fanmng by rotatron between cereals and pastures are as
follows; :

- _Cereals share the beneﬁts of supplymg soil orgamc matter. S :
Pastures receive the benefits of i improving soil pH and supply of macro- and r micro-
nutrients durmg cereals cultivation. ' : :
Besides, proper soil management prevents soil erosion and the rotation and supply

of lwestock urine results in 1mprovmg soil fertrirty, water capacity and proper soil
structure. o :

- Consequemly, crops grow healthy and farmers could reduce the amount of
chemical fertrhzer and pestrcrdes apphcatron

These studres aim to establrsh the gurdance of sustamable farmmg to prevent the soil
degradation and soil erosion. The details of the studres are as follows;

Optrmal terms (years) of cereals cultwatron and pasture cultivation in rotatron,
—  Fertilization methods in cerecals and pasture cultivation, :

—  Cultivation methods of cereals in wet season to prevent soil erosion,

- lrrigation and cultivation methods of cereals in dry season, -

—  Cultivation methods of cover crops in fields and contour ridges,

— LEffective machmery operation systems in crop cultwatron

- Croppmg pattems in cereals cultrvatron ancl 50 on.

In these studres runofi of sorl water and femlrzer comporrents are measured and the

new technologics are assessed from the point of view of environment conservation as
well as development of new technologies.

5.2 Trials and Assessment of No-tillage Cultivation in the Large Scale Field

These studies aim to establish the guidelines for sustainable no-tillage cultivation of

cereals, especially soybeans, to prevent the soil degradation and soil erosion. The
details of the studres are as follow -
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. Selcctlon of suitable cereals and specics for no-tlllagc cultivation,

- Suitable seeding period in no-tillage cultivation,

- Effective mechanization method for no-tillage cultwatlon

- lmprovement of no-tlllagc seeding machine,

- Suitable permissible term (years) of successive no-tillage cultivation of cereals,
- Effective fertilization methods in no-tillage cultivation,

- Weeds control methods no-tillage cultivation, and so on.

In these 'sm'dies, runoff of soil, water and fertilizer components are measured and the
new technologies are assessed from the point of environment conservation as well as
development of the new technotogies.

53 Tnals And Assessment of the Effectwe Mechamzed Cultivation and Use of
Cm er (,rops

Cover crops_in cerea!s cultivation fields and contour ridges are uscful to prevent soil
erosion in early stage of crops growth, which crops can not cover the soil surface
enough, in the wet scason.

The studie§ aim tb ¢stablish the éuidancé of cover crop cultivation and harvesting
methods to prevent lhe sonl degradation and soil erosion. The details of the studies are
‘as follows

- Selection of suitable cover crops and species in cereals cultivation fields and
contour ridges, se!ectlon of suitable bottom grasses in orchard and effective seeds

_ productlon methods, - - -

—_ Cultivation methods of cover crops in fields and contour ridges and of bottom
grasses in orchard, ‘

- Harves{mg methods of cover crops by machmery to prevent soil erosion, and so on.

- In these studies; runoff of soil, water and fertilizer components are measured and the
new technologies are assessed from the point of view of eavironment conservation as
'well as development of the new technologies.

5.4 Selection of Varieties for Cereals, Vegetables and Fruit Trecs

These studies aim to select the suitable varieties of cereals, such as soybeans, maize for
food and animal feed, upland rice, feijao, ete., in wet season and in dry season under
- irrigation, vegetables and fruit trees in each region of the Tocantins State.

5.5 Selection and Breeding of Pastl_u‘res for Vegetative Contro? of Soil Erosion
In general, pasture crops are considered to be excellent for the control of soil erosion.

Nevertheless, the pasture crops which are largely utilized in the Brazilian tropic, such as
“Guine Grass” or “Brachairy”, are not of the stolonipherous type thus being incflicient
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against the soil erosive process. Therefore, it is fundamental to rescarch new pasture
varieties, with good nutritive contents, stolonipherous type, good regrowth capacity,
tastly for animals and good as vegetal coverage. For this purpose, co]!ectron selection
and breeding of paslure pl"mts varletles are carried out.

In this studies runof‘f of soil water and ferlilizer components are measured and the new
varictics are asscssed from the point of view of envrronment conservation as well as
development of the new varieties. '

56 . lmprovement of Mechamzed Culilvatlon and Establlshment of Farm .
Work Systems ‘ ; ‘

The objectwes of the studies are to estabhsh the effective farm work systems; namely‘
useful machmes combination cf machrnes needed manpower, elc., in cereals
cullwalron contour ndge makmg, cover crop cultivation and bottom grasses cultivation.

5.7 Methodolog} of Farm Design and Farm Management Desrgn, Consrdermg
Envrronmental Preservatlon

The study aims to eorrﬁrm the ‘sriilable combination of techniques in each individual
farming system and to clarify the methods of suitable farm design, farm management
design and the plan of farm environment conservation under conditions of each farming,
such as the area under management, work forces, ‘geographical and social conditions,
soil conditions, farm machmery and facrhtres funds and ob_lectrves of farming, etc.

At present, lhe sludy is carried out to establish lhe methods of suitable farm design arrd
farm management design by computer simulation ‘models with personal computer as
well as collection and processing of data and information. In near future, the

methodology of farm design and farm managemem desrgn is studred with a large scale
computer.

6 Technological Development for New Livestock Farming
6.1 Intensive Grazing Methods in the Pasture Areas with Irrigation Facility |

The study aims to establish the intensive rotational grazing methods in the pasture areas

equipped with 1rngat10n facrhty such as center pivot, linear movemenl lrrlgahon
system, elc. - :

Gra.ung stock managc.ment pracllces such as desrgmng of paddocks, penods of the
rotational grazing, methods of wiring the clectric pasture-fence and shifting daily,
management practices of pasture, etc., are clarified for the groups of breeding cows and
calves and the groups of faltemng cat{lc separately.
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6.2 Improvement of Beef Caltle Production by Introduction of Eum[rcan and
American Breeding Stock

In order to be free from the breedmg of just the local beef cattle, Nelore, and followmg
the traditional production methods of fattening simply by purehasc of calves, the studies
aim at the dwersrﬁcanon of beef cattle productron as follows,

Nelore is used as COWS for breedmg and European and American breedmg Sloeks such
as Simmental, Limousin, Santa Gertrudes, etc., are used as bulls for breedmg In the
studies; the optimal combination of races in the first’ cross of hybrid is investigated.

Besides, the studies are also carried out on the effective fattening methods of the
hybnds ' '

New breed of caltle shows a hlgh increase rate of body werght aad the shortening of
fattening period can be obtained through the supply of excellent 1mgaled pasture even
in dry season. It is esumated that a new breed caltle reaches 350 kg to 400 kg of body
weight within 30 months from its birth, These expected effectiveness of the
hybrrdrzatron of beef cattle is verified i in these studres

Beef cattle productlon by hybnd results: in hrgh quahty of meai, high breeding

efficiency and posssbrhty of meat e\cport after stamping out the Foot and Mouth Disease
of livestock.

6.3 Improi-ement of Hog Produciion by Introduction of Eurcpean and
American Breeding Swine

- Swine is now produced from local variety of swine in Tocantins State, and the local
swine has low quality of pork and low breeding efficiency. In order to be free from the
local races and traditional production methods, the studies aim at the diversification of
pork production as follows;

Piglets are produced by triple cross within improved races, such as Large Yorkshire,
Landrace, Duroc, ete., and the optimal combination of races in the first cross of hybrid
is investigated in the studies. Besides, the studies are also carried out on the effective
fattening methods of the hybrids.

In ércfuai fﬁnning; the piglets of the hybrid of LEuropean and American breeding swine
are supplied to farmers after weaning (2 months from birth). The farmers carry out

fattemng of 50 prglets for 4 months in one time, totaling 150 heads in three times a year.

' The rmpmved swing has hlgh qualrty of pork hlgh breedmg eﬂ‘lerency and possibility
of export of pork, after stamping out the Foot and Mouth Disease of livestock.
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6.4 Improvement of Animal Feeding

The studies aim to cslablish the guidelines for effective and low cost raising

technologics of beef cattle, dairy cattle, swine, chicken, honeybees, freshwater fishes,
cle.

6.5 Establishment of Effective Prevention of Animal Epidemics

The studies aim to verify the effective methods of diagnoses and control of the main
diseases of domestic animals, especially the Foot and Mouth Disecase, and to contribute
for the control planning of animal ¢pidemics in the Tocantins State.

7 Organization to Implement the Program

At present, there is no agricultural experiment station to implement the program
mentioned above. However, it is anticipated that the research system of the
technological development in the real size farm would be established by strengthening
of the technology promotion section of SAG as nucleus of the system, and the research
station of the technological development would be constructed in a land of 800 ha area
in the suburb of Palmas owned by SAG.
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ANNFX XV

SPECIFIC SFCTORS DEVELOP‘\!ENT

1 B _Development of the State s Water Resources
l! : lntroductwn . |

- The Tocantms State is crossed from north to south by tv.o b1g rivers: lhe Araguata river
which is the border between the states of Para and Mato Grosso, and the T ocanting river

which crosses the state territory in the north- south axis. These two rivers have many
trtbutanes consututmg a dense ﬂuvnal network

The abundant prec;pttalton m the State ailow:, the development ot the water resources s of
the region fluvial system, not only in the rainy season but also during the dry one.

Having specific sml conditions of the Cerrados (Brazilian Savanna), the discharge of the
small tributaries are also relatively stable even during the dry scason. It was confirmed
that there are several rivers with irrigation potential, and the topography around many of
these rivers allows the gravnty irrigation. The State water resources were not extensively
explored up to this moment, thus there aren’t problems related to water use rights at
present. Once the lands are still under utilized, it is going 1o be easier to carry out the
' necessary constmctlon v.orks for the development of the water resources.

As mentloned before the Statc waler resources potenual is very hlgh however their
‘development is hindered by the non existence of detailed studics about the fluvial

system hydrology. Therefore, it can be said that the potential of this dense fluvial
network is being under uttltzed

" The d_evelopmcnt of these water resources is essential for the development of the State,
not only for the utilization for irrigation purposes but also for transportation,

hydroelectric plants, water supply and other items which are the base for this
‘ dcvetopment

These _resources shall be utilized in an efﬁcient and orderly way, at first acknowledging
the potential through detailed studies and estimation based on them. An harmonious and
sustainab!e devetopment is primordial to avoid futurc complications

The water resources can be divided in 3 ma_;or groups the underground, the superlicial
and the atmospheric one Among these resources, it can be said that the underground
and the superficial ones are directly usable by people.

- Atlast, it is proposed to ear.r).r out the following studies.
12 Basie Hydrological Studies .

The study aims 1o evaluate the e\ustmg ‘water resources of the State, based in the
characteristics of ifs hydrology [or lhtS purpose the follomng itemis are necessary;

s The avanlable h)drometeorotogtc and sedlmemologlcat studies and data shall be recompiled,
analyzed and synthesized, not only in the ambit of the State, but also concerning to other
hydrographic basins which have potential comparable with these basins.
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Survey of apprapnatc places for the location of hydraulic \»orks
Obtainment of additional mformahon aiming to adjust the available mformalton through short
term studies to be carried out,

Determination’ of treatment meihodologues for the avatlable ml‘ormauon mcludmg the
comparison with similar basins. = ©

Elaboration of hydrological, clima!ologlcal and agrometeorologlca’l mformauon at the
operational level, according to the requirements of modeling lechmques and other hydrological
methods foreseen, through the preparation of basic historical series, thematic maps, ete.
Objcclne evaluation of the state hydrological system knowledge level, in the quantitative and
qualitative aspects, in the superficial and underground phases, a1mmg to determine the -
guidelines for the improvement of this knowledge, even through the improvement of the
regional network of hydrometeorologic  and water quality observauon

Once the State has a Iargc termory and many rivers, it would be to complex to study the

whole State, therefore its a pre- requnsntc to give prlorlly 1o sub- basins for the purpose of
the studies. .

In order o attain thc before nentioned itenis the fo}lowmg bastc studies shall be carried

out;

(D Hydrome!eofolcigic Studies
) Collecuon and analys:s of avanable data
L]

* ® @ ® ¢ & ¢ o 4

@

* & & & &

*« & & @&

Organization and implantation of data basis for processmg,

. General chmatologlcal aspects pluwometr;c analys;s of basin/sub-basin and momhly
estimation of the evaporation; : :

Fluvio-merphological charactenzatlon of the basm/sub—basm
Analysis of the fluviometric data consistency;

Statistic treatment of the information;

Characterization of the hydric regimen;

Reg:onahzat:on of the dlscharges Permanency curves; _
Regionalization of the maximum, medium and minimum discharges;
Analysis of the specific contributions of the major tributaries;
Characterization and evaluation of the superficial water qualily;
Water use / cadasler of users.

Hydrogeological Studies

Collection and analysis of exislmg daia :

Organization and implantation of a data basis for processmg, :

Elaboration of location map of wells and identification and mapping of aquiferous sy stcms
Analysis, processing and interpretation of data

Characterization of aquiferous;

Definition of H)drogeologzcal models - reloadmg condlltons ﬂowmg oﬂ and dlscharge of
underground water; ‘ .

Evaluation of hydric polenua! and availability; >
Analysis of the river-aquifers relations;
Characterization of the water quality;

Water use;
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3y : SedimehtologicalStﬁdics :

Collecuon and analysis of szdemcntometno data

Organization and implantation of data basis for processmg

Analysis of the erosion and mining zones maps,

Evaluation of production and (ransportauon of sediments in the b%sm
Contenlmn measures.

. ® ® * &

It is observed that in the before mentioned studics, it is included the hypothesis of dams
constructions, once many of the Araguaia and Tocantins rivers tributaries have the need
of dams to keep the water availability dunng the drought

1.3 Model of Evaluatlon!Management of Water Resources

The model of evalual:on and management of water résourees (model) shall be
claborated or adjusted to already existing models with the objective to evaluate/manage
the region superficial water resources, also concerning to floods, through proper
modeling techniques at the avallable information level supplied by the Basic
Hydrologlca! Study

The model shall cover 1he potennal hydrographnc basms and shall obey a functional
| conﬁguratlon indicated the followmg,

* To obtam mon thly fluwomelncal sefies, charactensucs of lhe consrdered historical period for
each hydrographic unit, based on the basic regional or extra-reglor\al h}, drometeorologic series,
resulting from the Basic Hydrological Study; - “

+ To generate long term syntheuc fluviometric series, through statlsncal hydrology techniques or

~ other one, in significant points of the regional hydrographic network;

¢ = To study the extreine pluvio- ﬂuvxometncaf values (noods and drought), as well as the

- determination of flood risks;

+ To study the projects hydrauhc through the calculanon of water availability in a large
repertoire of development “scenarios of hydraulic infrastructure and simulation policies

-~ associated to assurance levels of resources availability;

+ To study and simulate the water quality in hydric systems through the modeling of:

Transponauon and dispersion of polluting and nutrient agents;
Eutrophtzauon ‘ :
Concentration of solids;
Micro-organisms indicative of pol!uuon
Concentration of heavy metals and (oxic compounds
Concentration of oxygen and organic matter.

To study and select alternatives through socio-economic oplimization techniques {or sub-

optimizalion ones), covering the sectors to be served by the project.

-0 an T

14 Imentor) of Reglonal Water Rcsourccs

ThlS mvemory consxsts on an lnfonnatws., techmca! documem about the State waler
resources availability, aiming not only to support the Project elaboration but also to give

information about this theme to interested public and private organisms. The inventory
document shall contain a synthesis of the results aiming the utitization of regional water
resources, distinguishing the following aspects: ' :
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1 'Utilizal'imi of Superl‘iciai Water Resources 4

This doculmm will consist on the charactemauon of a group of representatwc points of
the regional hydrographic network, through availability indicators in each point
calculated by the “model”, for several inventory scenarios, which constitute in the
identification of scveral conventional situations of development and operation of the
regional hydraulic infrastructure. This™ part of the mventory will be formulaled
cons:denng thc followmg gulde]mcs, . ‘

o« T he mventory nem ork shall be determmed through the selectlon of cha_ractensuc poinis ol‘ the
regional hy dmgraphtc neiwork to represent the fluviometric posts, the focation of existing and
potential h)drauhc works, the conftuence and interpolated points according to other criteria;

s The h)drauhc availability indicators are basically the annual maximum available modulated
volumes and assuréd according to requirement of the respective inventory scenery; these

- indicators, for each of the hydraulic works, shall be individually specified;

¢ The inventory scenarios will convenhonally charactenze the modeled system status in the ‘
following aspects: " )
- the development rate of lhe hydraullc lnf'rastructure lhrough a set of works evenlually

associated to the temporal horizons of the Pro;ecl

- the considered types of water and energy demand, characlenzed for example, by the
monthly percentage of served annual demand; : ‘

-~ the guarantee levels of requirable services for each demand; ~

¢ For practical reasons, the inventory scenarios shall be formulated baswally a:mmg efficacy
criteria, adopting strong conventional simplifications with a reasonable representatweness of
the inventory, Therefore, it shall be cons:dered a sysiem w1th several varying scenarlos

-~ structured over the following basis:

- at least 4 infrastructure deve!opment scenarios associated to represenlatwe snuauons of
the naiural reglmen and of the deve1opmcm status at short, medium and long terms,
respectively;

~  at least 3 demand types as lhe umform type, the seasonal type and the mixed type,
necessarily intemalizing the environmental protection criteria; ,

- at least'3 plausible guarantec levels, defined in the terms requtred by the “model"

absorbable as the empirical guaramees of around 100, 85 and 79 percent, obtained by
direct raffle model of historical series.

(2) Utilization of Under'gro’und Water Resources

The inventory part related to this 1tcm will baswally consist in the presentation of the

available information in order to guide lhese resources management. Such information
shall be followed by:

* a significant inventory of the existing calchment, ‘characterized by their location, served
utilization, type of catchment, Hydrogeological charactens!ics - formatmns levels, dlbcharges
quality parameters;

+ thematic maps representative of the avallable knowledge about the aquifers and orientation
about the catchmeni perspectives, -

(1) Support System to the Momtonng of Water Resources Utilization

For the monitoring of water resources it shall be proposed a system based on sensormg
techniques and geographlcal information system, which will allow the execution of
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studies and mapping of these resources utilization in a more exact and fasi manner. In
this item, it shall be contained the eﬁectnc utilization of technology for mappmg the
resources use dynamic. :

L5 _ Perspectwes of Water R{‘sources Utlhzatlon

To comparo the scenarios resullmg from thc water resources study- mventory 'enfymg
their feasibility before the environmental and social dynamxcs detected in the diagnosis,
allowing to show the consequences of these scenarios implementation according to the
different technical and political intervention levels, in the environmental framcu ork of
the selected basin, selectmg the best development altcrnahvcs

16 . Meteorologxcal and H}drologlcal Stauons

IThe knowledge of cllmatologlcal and hydrologlcal canditions, togclhcr with other
natural factors such as soils, topography, ect., are the base for that the various plannmg,
research, execution orgamsms can carry out précise and rchable works '

All the nalural factorb are lmportant although mdmdually their utlhzatlon is limited.
Each natural factor interacts, influencing the others, thus becoming difficult to evaluate
them individually. Therefore it is essential to collect several faclors dala parallclly
formmg a set of basic natural data.

The Tocantins State has several measurements of natural conditions. However this data
is incomplete and partial, not proportioning full conditions for more refined work.

Another important item is the availability of this data. The access to this data shall be
easy, which doesn’t happen in the reality, hindering the execution of many projects and
plans.

The basic studies previously presented will only be effective if there is availability of
meteorological and hydrological data.

(1) - (,hmatologlcal Statlons

. The Tocantms Slate has 83 meleorologlcal stauons as llstecl in the table XV- I, however
the majority of them only carries out precipitation measurements, not precise ones, the
observation being carried out not continuously. The majority of these stations were
established before the creation of Tocantins State. It must be said that 16 of them are
already out of work.

The cllmatologlcal data are fundamenlal not only for lhe development of irrigation
projects but also for ather projects such as cattle raising ones, benefiting various sectors.
This data is the base for many studies and projects, and wnlhoul it the projects and

. stadies would be doublful

For such a purpose it “. ould be necessary to remodel the exisling dala collection system
in the State which is now in precarious condluons and dcpends on orgamsms of other
states or of the federal government. -
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a) Prcsent Sltuatton of the Mcteorologlcal Statlons

The e\ustmg met:,orologlcat stations of Tocanlms State are admmlstrated mainly by
DNAEE, the other being administrated by INMET, ELETRONORTE, SUDENE,

CE MAR and others. Thercfore, there arc few stations administrated by the State
hmdcrmg the collection of data. .

The main data collected in these stations is the pluvxometnc precnpttahon and very fcw
stations have complete cltmatologtcal measurements

Accordmg to the oblained mformatlon many of the eqmpment is obsolete damagmg
lhe rdlabthty of the collected data

- Exlstmg Data

The measurement periods highly vary, as shown in the Table XV -1. It can also be
verified that many of the collected data in these stations are mcomplete, as presented in
the Table XV-2, for the north reglon :

b) Necessary Measures

Conmdermg the present CO]’ldltlonS of the meteorologlcal stattons in the State in
prmmplc the follov.mg measures can be proposed

Fstabltshment of agreemt:nb belween the State and orgamsms responsnble by the measuremx,nt

Checking of the stations operation condmons _ \

Reestructuration of the data exchange and storage 5) stem;
:R&M&mmgohﬂmmmwmme$Me
~ Reevalvation of location and number of stations;

Training of technicians;

Project of standard stations; :

Evaluation of the necessary quantity of stations;

Selection of necessary software.

* & & & » ¢ @& * ¥

Other measures can bc presented in the realtzatlon of these items.

- Establishment of Agreements

It shalt bc estabhshed an agreement bet\seen the ex;stmg measuremt,ni orgamsms and
the Tocantins State to facilitate the availability of data, with the direct delivery of data
to the State. Therefore, it would be make a good use of the existing stations. This .

agreement could be carried out between several organisms and the UNITINS, through
the Mcteorology and Water Resources Nucleus - NEMET.

- Rccadastermg of Statlons :

The rncadastcrmg of stat!ons \\ould be essential for lhe detenmnatlon of the necessary-
number and location of the station in the State. In case of the north region as example, it

is verified that the coordinates of the stations rcgtstered in the DNAEE list havc
doubtful locations as shovm in figure XV-1.
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- Evaluation of the S'talions"(,‘onditions

It would also be necessary to evaluate the operation conditions of all stations,
concerning to equipment and location, once there is information that some facilitics arc
installed under the shadow of buildings and in valleys at river margins where the
humidity would be different from that observed in the major part of the station covering
area, producmg non representatrve data of the rr.gron '

Quannty of Statrons -

The quanhty of stations shail also be recvaluated avordmg excess or lack of stations.
This quantity shall depend on the location once the maxrmum coverage arca varies
accordmg to thesc conditions.

- Trammg of Techmcrans

The lrammg of techmcrans shall cover a range which § goes from data collecuon method
to simple maintenance in order 1o make the stations the more mclependenl as possible.
Therefore, it will be avoid undesirable interruptions in measurements duc to simple
problems whlch could be solved in the very place

Some techmcrans shall be lramed to perrodlcally check and gaugc cach station
equrpment and to be alway:. ready to attend the statmns with problems.

These employees shall also acqurre the knowledge about the rmportance of the col!ected
data for the development of the State. '

- Data Colleclron System

Another necessary reslruclure would be in the collected data exchange and storage
means. It is proposed the formation of local, regional and central stations. The central
one shall be the UNITINS, through its Meteorology and Water Resources Nucleus,
which for a long time has being developing time, climate and water resources
momtormg activities, havmg many connections with several national and state
organisms. Therefore the NEMET nould be the responsible for the diffusion of data to
other sectors of the State

The rccordmg of data shall bc standardrzed to facrlrlate its utilization. The software to
be utilized shall be easily manageable, and shall automatically calculate items such as
evapotranspiration, water demand of several crops, ete. The CompUIEEb for this purposc
shall bc. installed in the regional stations.

The statlons shall be 5tandardved in order the dala is measurr,d cqually in qualitative
and quantitative terms :

In lrgure XV-Q,‘ lhe main structure of the proposed meteorological data collection
systern is presented. This system basically consists in converging data to the central
stations, The data collected in the local stations would converge for the regional ones
which would be responsible for their regional data storage, which by their turn would
converge to the central station, where the whole State data would be stored.
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Local Stations: these stations would carry out only measurements, being responsible to
send the collected data to the regional stations. At lcast it shall be measured the
precipitation, temperature, humidity and wind data. It is proposed that these stations

- are automatically operated due to the tower cost and possibility to be located in
remole places. In order to avoid damages to the equipment, it shall be given priority
to the installation in the urban center of each municipality (policy stations) and in

the case of no avaitable citics (Jalapdo case), an easy access location shall be _
chosen,

Regional Stations: these stations should carry out the storage of data of their own -
rcgion, the necessary calculations (for instance the water demand of several crops)
and be responsrble to send the data to the central station. It is proposed the
installation of conventional stations (more precise ones) which would at least

measure the precipitation, humidity, wind, pressure, evaporanon temperature,
msolatron and radiation data

Central Station: in this station lt would be carrled out !he conference and analysns of
data, besides the storage of the whole State data. It is also proposed the mstallatron |
ofa conventronal station identical to the fegional slatlon one.

In ﬁgure XV- 3 it is presented Ihe reglonal system of data collection, utihzmg as
example the north region. The stations were plotted in the urban center of the

municipalities due to the existence of donbtful coordinates. These locations shall be
rcevaluated aﬁer the recadastermg

Al present, the emslmg ‘stations in the reglon are: Xambloé Prraque Paran,
Wanderlandia, Muricilandia, Araguama Palmeirante, Fazenda Porto Lemos, Fazenda
Boa Vista and Fazenda Primavera. It is verified that to cover all the_north region it
would be necessary to reckon on data of stations located out of the region such as
Colinas do Tocanhns Arapoema and Carohna the lasl ong located in Ma:anhﬁo State.

The number of meteorologlcal stations shall be revrsed for the wholc State in order to
avoid unbalance and excess of stations. For instance, there are many stations in the

central strip of the State, however there are few stations in ihe Fast regrou (Yalapdo) and
the Bananal lsiand ' :

Considermg lhat the existing stations are presently located in urban areas, their coverage .
arca should be as shown in ﬁgure XV-4 (dark blue). If the stations located in farms and
cities outside the state are substitited with the creation of new stations, we would have
those plotted in light blue stiown in figure X V- 4. It is verified that out of the 12 existing
slations, 4 stations were initially substituted, amounting to 11 stations to cover the north

region, pointing out that all the stations would be located within the state. It is verified

that the north region has a good distribution of stdtions, with similar coverage areas.

The numbcr of stations shall be revised accordmg to the regron area and’ mamly
accordmg to the rmplantatmn location.

Thc minimum m.ccssary equlpmem for each station is described the foltowing:
- Main a.nd Reglonal Station:

1. Rain Gage |
2. Barometer
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Micro- barograph -

Dry and humid thermc:meter

Maximum and minimum thermometer
Maximum and minimum thermometer (tank)
Minimum thermometer (lawn)

Soit thermometer (2;5;10;20,30;50 and 100 cm)
. Therm-hygrograph

10 Windmill _

11.Contact anemometer

12. Totaling anemometer

13. Anemograph :

14.Piche evaponmeter

15.Class A evaporalion lank

16.Heliograph

17. Actograph

260 2 o

- deal Station:

3 Raln Gage

2. Bry and humid tha.rmometer

3. Maximum and minimum Ihermomeler
4. Totaling anemometer - -

As 'bro"adly‘kno\:vn the collected data is going to become useful only after some time.
Therefore, it would be essential to carry out studies and the implantation as soon as
poss:ble

<) Sltuauon after the S} stem Implantatlon

It wnll be created a practlcal efﬁc;ent and mainly mdepcndenl data coliection syatem
With this measure, the obtainment of data will be facilitated and the data would be more
consmtent propmatmg benefits to scveral sectora

Once lhlS data is avan!abtc ina certam quanuty, the projects could llllllIC reliable data,
the researches could be carried out utilizing more concrete factors, it would be possible
to carry out meteorologlcal forecast and many other activitics for the development and
mamtenance of busmexs in Tocantins State.

' Funhe:more 1t c0u1d be created the basm for the research of natural phenomena such as
“veranico” which occurrence periods and causes are not yet well defined, although it

causes strong damages to the agriculture and livestock sector of the State.

(2) - Hydrological Stations

a) Present Conditions

" Although there are many measurements being carried out in the Araguaia and Tocantins

rivers, there are few measurements in their tributaries, i.e., the countryside of the State.

The number of rggistercd stations amount to 100 (table XV-3) and they are

- administrated by organisms such as DNAEE, FURNAS, ELETRONORTE,
PORTODBRAS and others. o : -

The registered stations in the State are shown in the following table:
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River Registered Extinct Existing
Tocantins - 43 10 13
Araguaia 15 6 9
Others 42 10 32
TOTAL 100 26 74

Out of the e\mtmg 100 slahons 26 were alrndy cxtmct Out ofthe remammg 74 ones,
33 stations .arc located in the Tocantins siver, 9 in the Araguaia river and 32 in
tributaries. The Araguaia-Tocantins proportion is very high, showing that the Tocantins
river was more privileged. The Araguaia-Tocantins and internal rivers proportion -
should be hlghcr once the State has a dense fluvial network. |t is also verified that the
32 stahons in tributaries are located in only 23 rivers.

‘The pro;ects to be zmplamed need these da!a, specially the irrigation ones. Thea;cforé it
would be very important to implant hydrotogical stauons at least in the most 1mpor1ant
basms and which have irrigation potential.

b) Necessary Measures

The decnsxon about the location of stations \\ould be taken only aﬂer the eiaborauon of
priority projects studies. That is, it would be necessary to elaborate a time schedule with
priority projects to be studied and to know the basins to be measured, and their
installation time. In reality, it would be ideal to carry out the measurement in all the

basins but, once it is not viable, the measurements shall be camed out in multiple use
potcmtal basins. :

Takmg the example of lhe State north regxon the main sub-basms are shown in Figure
XV-5. I is verified that there are few remarks in the tributaries of the Araguaia and
Tocaniins rivers, as presented in the mentioned figure, which have observation periods
presented in the Table XV-4. The measurement posts could be established in strateglc
locations of basins with adequate hydnc polentlal for deVEIOpment :

The proposcd collechon and storage system “would be snmtlar to that in the_
meteorological stations, and the smaller unit, the local stations, would be replaced by
each basin/sub-basin station. The central one could be UNITINS in Patmas, altowing

the storage in one only point, thus facilitating the management of data and gencration of
information. :

AN the measurcments shall be cairied out’ by the same method in order to
standardization of data. This information is useful when there is'a big amount of data,

i.c., long periods to attain reliability, avoiding to utilize data which doesn’t express the
real climate- mctcorologlcal condmons of the severa! natural environments of the State.

c) S]tuatmn after the lmplantanon of the Project

After the 1mp1antal|on of lhese stations, it will be known the annual vananons of rivers
and it could be posq;ble to cshmate future variations.

This data could also be Ulllllcd to avoid fulure conflicts caused by indiscriminate

utilization of river waters. That is, fack of \sater at downsiream due to inadequate
utilization at upstrean:.
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Al moment, there is no occurrence of such conflicts due to the few number of irrigants,
however after the start of development it is for sure that these conflicts will oceur.
Therefore it would be better to prevent such situations elaborating a good water
resources utilization strategy.

There will be ways to monitor the Soil hu'u]idily and to show the farmers the best
periods for planting, as well to assist, through the monitoring of time and climate, in the
application of agricultural defensive and in the forecast of droughts or floods,

2 Aguaculture Development Program
2.1 Brief Historical Review

Araguaina'waé the first iﬁunicip'ility in the state of Tocantins which started to develop
the Aquacullure activity in 1986, where the nursery farmmg of shrimp culture from
Mal ays;a was constructed -

In 1988, the municipality of Berejinho de Nazaré began this activity through the
construction of 10 ha of nursery and one laboratory for the production of post-larva of
shrimps,

The State Secretariat of Agriculture carried out the first Aquaculture survey in
Tocantins in 1995, and 31 fish breeders were identified in 16 municipalities, The
extensive produchon syslem was uuhzed and ﬁshes shrimps and alligators were found
in 24 ha of water wﬁh an yearly fish produchon of 120 ton,

At presem, the aquacuhure aclivily is deveioped in around 30 municipalities of the State
with a fish production of 600 ton in 150 ha, represented by fishes such as caranha,
tambaqui, piau, pacu and tambacu, The most representative regions of the implemented
area, production and laboratories are the municipality of Brenjinho de Nazaré, Porto
Nacional and Paraiso do Tocantins,

2.2 “ Impoi’tance of Aquaculture

. The aquagulture in lhc Slate of Tocanlms is characlerlzed by an accelerated growing as
a result of the promotion by the private sector, favored by the climatic conditions, land
value fcw uneven rche\ €s, lack of polluuon and stimulation of the public sector,

& There is aneed to coll_ect more infomlatiou regarding this agricullural scctor in order to

reach a strong development, aiming at the production of qualiﬁed fishes within the

nanonal and international reqummenls and desumng the producl:on to lhc big markets,

" The prcsenl productlon mean of ﬁsh farmmg is around 6 000 Kg.’hafyear E 'wh kilo {)f
fish is traded by wholesales in R$ 2.25, The mean production cost of 1 Kg is R$ 1.25,

Increasing of the breeding areas is a_nafural teudency, from 10 ha rcgistc‘r‘cd in 1989 in.
1998 reached 150 ha, and the mean productivity per ha rose through the use of new
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technologics, However, consequently with the rise of the offer, the prices went down
becoming the aquaculture of Tocantins an activity without the main attraction, that is
the good relanon bem een lhc costand lhe beneﬁt . '

Therefore, t‘ne main proposal is thc claboralion of a'Téchnical Economical and Social ‘
Teasibility Study regarding the Aquaculture in Tocantins, where the production may be
mcreased with the secunty of how and “here may be traded

23 General and Specific Objectives
231 Gé.nera! Objeclive

blaboratc a slud) inorder to ldenhfy the suuable areas for the developmem of the
aquaculture in Tocantins, Th}S study shall cover all the regions of the State, aiming
the stimulation for the i 1mprovcment of the life conditions of rural producers and
mcreasmg the fish of fer to cover the market rcqulrcmems with qualified praducts,

232 Speciﬁc Objeuti\*es

I. To claborate an study in order to xdcntlfy the real c011d1t10ns of fanners apllludts
~ technical and operational needs required for the lmplantallon of the program,; o

2. To promote the stimulation of the aquaculture development through the elaboration
of plans together with the measures nccessary for the conservation and preservat!on
of the natural resources; - ~ " X

3. To elaborate an study in order to identify and promote (he areas sultablc tor the
implantation of fish nurseries and mdustnes for processing of fish; .

4. To claborate studies about the species suitable for the Slate region w1th more
adaptation . probability, - good productwny and also apt for mdustnahzatlon
considering the market that is desired to be reach; : : -

5. To elaborate studies about which of the natlonal and mtemanonal market shall be
the best buyer o the chosen species; :

6. To insure, through the program, the techmcal and sc1ent|ﬁc support to the f' sh .
breeders and industries implanted in the state; _ .

7. To guarantee the access, of the investors interested i in aquauulture to the credit lines

necessary for the dcw.lopment and stimulate the creation of other way of subsuies
and financing, -

24 . Target

The Program shall cover lhe whule statc of Tocantms mvolvmg states organs and °
pretcclures bcmg dwxded in 2 Phases.

The lime ncéessary for the study sl;all be as maximum 6 months between the beginning

and the final report, The effective implantation of the Program shail begin after the
Study Report until the year 2012.
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24.

1 1¥ Phase (May-October)
Discrimination © ‘ Quantity
1. Municipality =~ - - 40
2. Training for Technicians 5
3. Brazilian Technical Personnel 13
4. . Foreign Technical Personnel 6
5. Complete Computer with soﬁware 1
6. Support Room - ' ol
7. Utility Vehicle {Toyota double cab) 2
8. Facsimile : ' 1
9, Chairs 20
10. Tables 10
11, Air conditioner 12 000 BTU S 4
12. Photographic Camera 2
13.GPS ' 2
14. Material Not defined
2.42 2", Phase (1999-2012)

The development of Aquaculture shatl be carried out based on solid bases, therefore,
proceedings that stimulate the growmg of this activity shall be performed after the result

of lhe 1™ phase

Promohon' through tocal and national means of the results obtained in the 1* phase,
To make the necessary adjustment during the execution of the Program

Creation of 01 Demonstrative Unit in Palmas;

To train and recycle 10 Technician per year;

To develop 01 Diagllostic of Aguaculture cach 2 years,

To promote and support 01 Seminar, 02 field works and 04 technical courses per

 year;

2.5

To create and support parlnershlps and agreements with organs related to the
.developmenl proposal.

Ope ratiolnal Process ;

industry and market.

2.5.

1 ~ Strategic of Action — 1*' Phase

To acquire vehicles, combustible, and drivers according to the expeeted goals;
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A diagnostic of the aquaculture sector in the state shall be carried out cach two year.
These information shall be storage in a data system and shall be use to make a feed back
~ and adjust the program to new tendencies and tcchnologlcs requested the fi sh breeders,




- To acquire computers and office supply according to the goals;

- - To agrec coniracts with Banks, RURALTINS and prefecturcs;

- To Train technicians in Produchon center of Aquaculture Technologies;
- To elaborate file and documcnts necessary o journeys;

- To elaborate rusearch about the national and intemational market;

- To divide the state into 4 different geographlc, .

- To make technical visit to the fish breeders and mumcupahues

- Toevaluate the best areas for the implantation of fish nurseries and industries;
- Toidentify on the map the exact location of the visited areas;

- To evaluate the most suitable species for breedmg and mdusmahzalmn
- To submit technical reporl of the j journey; ‘

- To analyze and issue reports _

- To file date of the inappropriate areas; _ :

- To elaborate technical projects specific for each feasnble area;

- To make available the mformatlon cspec1ally for the VkSllCd regions were interest
and apmude was nohty -

252  Strategic of Action — 2" Phase

- To divulge in the local mean the results of the 1% phase;

- To 'divulge in the national mean the results of the 1%, Phase; _

- To install 'a Demonstrative Unit based on the data collected in lhe 1" phase taking
advantage of the Native Fish Production Center of the SAG;

- To carry out technical promouons partnershlps ancl agreements performed wnth the
Demonstrative Unit; :

- To carry out yearly technical seninar, courses and lramlng in ordcr to support the
implantation of industries and fish fanmng projects;

- Toissue annual reports regarding development and reached mdex ;

- Tosupport the recycling and training of technician mvolved in the project -

2.6 Project Cost

1* Phase (6 Months) | 0 i RS 100

Item Quant. | Total |

Vehicles 2 100,000
Computer 1 4,000
Facsimile 1 1,000
Support room ' ' 1 -
Chairs ' ‘ - 20 - 1,600
| Air conditioner 12 000 BIU $ b4 - 4,000
Photographic Camera 2 ] L,000
Tables o 10 2,000
GPS ' 2 3,000
Materials ' : L

Means & . : o S : 50,000
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| Technical Brazilian Staff Medial Level 8 48,000
Technical Brazilian Staff Superior 5 67,500
Level - : s
Foreign Technical Staff w:lh expenses 6 549,960
Seminary | 30,000
Total o : o : 862,060

2nd Phasc (1999 2(}12) L -

Item - 3 Quant, Total

Local and !ntemational Mean 2,000,000
Demonstrative Unit 02 1,000,000
Trammg/recyclmg - 30 430,000

| Diagnostic B ' ‘ 07 700,000
Courses ' 30 - 240,000(
Seminars - ‘ 15 450,000
Field Training ' 15 225,000
Total - ' 5,065,000
2.7 Project Implementation Agency and Agencies Involved

2.7.1 MainAgencies

1) SAG Slate Agrlculture Secretary
2) RURALTINS — Tocantins State Rural Devclopmen! Institute

‘2‘.7.2 Agencies lnvolved
* 1) Prefectures

2) BASA
3) Banco do Brasil
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Table XV-1: Meteorological Stations (1/1)

Noj Cod. Station Type Municipality Entity §.at Long " |Altitude] Start | Final
| 547002|liaguating PRE  Ilaguatins DNAEE  {05°43'007(47°30'00"] - |osn9s9] -
2 | 597004|Descarscto P ltapuatins DNAEE  [os™&00 14729007 - [o9n969|0onore
3 | $48000|Araguatins PR___ |Araguating DNAEE _ [05°39'00°148°0700°] - .~ Josniom| = =
4 | 548001[S. Schastiza do TO [P S, Sebastiao do TO DNAEE  |05°17007]48°12007 - - |owaos4]

5 | 647000] Tocantinopolis PR Tocantinopolis DNAEE  [06°19007|47°2500" : - |o8n969]

6 | 647004|Wanderlandia P }Wanderlandia - DNAEE  [06°51'00°[47°51007] 300" [oortomf:
7 | 647003 Tocantinopolis PC Tocantinopolis INEMET  |06°19'00"|47°26'00"f 131 | 03/1916{07/1932
8 | 648000]Xambioa PRT |Xambica DNAEE  [06°2200"|48°3300" - |osrse9]

9t 643001 jAnanas I Ananas DNAEE  |06°22:00"|48%0300° -~ |osriona]

10 643002{Piraque p Xambioa DNAEE  |06°4000"|48°28'00°] - - [osnon]| -

t1| 648003iFaz. Dico Ribeira [P Babaculandia DNAEE  [06%4900"[48°15007 7 Hionoez] 1om
12| 648004 |UHE Sta Isabel PREC |Ananas ELETRONORTE |06°09'00"(48°18'00"] 154,21 69/1981] 1959
13] 649003]Porto Lemos P Araguaina DNAEE  [06°52'00"149°0600" © - | 0301985| -

14| 747001 ]|Goiatins(PIACA) p Goiatins(PIACA} DNAEE - o424 471859 - | 1o

(51 747009]Palmeicante P Fitadelfia DNAEE | |07°5135"(47°5143" - |ernoss] . -
16} 748000]Araguaina PR lAraguaina DNAEE _ |07°1200"(48°12200° - | 1171971 [02/1983
17{ 748001|Colonia - P Bernardo Sayao - DNAEE _ |07°52+40348%5343 200 “|oon9ms]| .
18| 748002|Faz, Primavera P Nova Olinda DNAEE . |07°34007]48°24'00") . 200 | 0911973

19| 748003 |Muricilandia P Araguaina DNAEE  |07°0200"148°36'00"] . = - | 0sr1974

20| 748004|Araguaina-ENGOPA |PREC |Araguzina INEMET - |07°12:00"48%12'00°} " 229 | 1974~

21| 719000{Arapocma P Arapoema DNAEE  |07°3700749°12:00] 200 - | 03/1973

22| 749001|Bea Vista p Araguaina DNAEE  [0771700"}49%1200°] - |oinioss] -
23] 847000]Conceicac P Tiacaja DNAEE  |08°51'00°|47°3200°| 460 |05/1973 0911977
24| 847001 |ltacaja P |lacaja  DNAEE ' {08°20'00"]47°4500"| 230 “1081973|
25| 847002|Cachocira Mt Linde  |P Goialins(PIACA) DNAEE  {07°42'35"]46°5535%] -~ - | on/1984

26| - 848000{Colinas do TO P Colinas do TO DNAEE - {08°03'10"[48%28'54°] - {12/1971

27| 848001 {Guarai P Guarai {Tupirama) - DNAEE  log%9's1v[48°3101° 300 .| 08/1973

28| 848002 [itapora do TO P ltapora do 7O | DNAEE . {0s°3423vJ48%a127] 300 |osri973

29| 848003 |Tupiratins P Presidente Kennedy | . DNAEE * [08%23'53"ag%0749) - |osnogo}

30| 84800%|Pedro Afonso 82863 [PRECT {Pedro Afonso INEMET ~ 08°5800"]48°11'00'] 187 |osn936]

31| 849002)Araguacema P Araguacema DNAEE_ 108°48'37°[4973322°0 150 | 08/1973

32| 946003 |Lizacda P Lizarda DNAEE  {05°3600°|46°%4000F 620 |oan9m

33| 946004|Lizarda PR Lizarda SUDENE  [09°3300"|46%4000"] 620 | 1071963 |12/1979
341 9470006]Dois Irmaos P Rio Sono DNAEE  [09°1900"|47°4900'F - |omn973]oonen
35§ 947001|Mansinha P Rio Sono PNAERE  |ooo2s00 [a7o2000] - |o1mes:

36| 948000 [Miracema do TO PR Miracema do TO DNABE  [09°3430°[48%2342) - | 0871969

37| 948001]Porto Real e Porto Real DNAEE  109°11007]48%0200F - | 0911969

38| 948002|Tocantinia |p Tocantinia Outras  |09°34'00*[48%22'00 170 | 1939 [12/1970]
35| 949000|Abreutandia P Aragoacema DNAEE  [09°3730[49%918") 200 |08/1973

401 949001 Pois lrmaos r Dois irmaos ONAEE  [09°1526°[49%03'S1t 200 {09/1973

41| 949002{Pte Rio Piranhas P Dois {rmaos DNAEE  |09t04D0[49%2300F - | oer1974|ori9rs
421 -950000|Cascara P Caseara DNAEE  109°16'15°]49°5733" ] 200 | 0871973

43| 950002|Cangassu p Pium DNAEE  [o9°59007|50°00000] - [o1s1984

44| 1047000]Jatoba p Rio Seno DNAEE  |10%or127|47%2542| 250 | 0811973

45 § 1047001 |Novo Acordo I Novo Acordo DNAEE © |10°00000"]47°40307( 300 |12119M

461 1047002{Porto Gilanda - p Monte do Carmo DNAEE  [10°46:007(47°59007F 300 | 0871969

47 1047003 |Rio das Balsas. P Novo Acordo DNAEE 10°00:007]47°54'00" - 08/1973

48 | 1047004]Pte Alta do TO P Pte Alta do TO DNAEE  |10°4500}47°3200"| - }01/1984

49| 1048000| Fatima P Fatima DNAEE  |16°453048%5 4127 - | 111971

50| 1048001 ]Paraiso do TO P Paraiso do TO DNAEGE - [10°09487}48°53'12" 12/197)

$1{ 1648002{ Porto Nacional FRT |Porto Nacional DNAEE  [1043007[4s%25t 127 - |0%/1969} 1111977
52| 1048003{Porto Nacional 83064 |PRECT |Porto Nacional CINEMET [10M43000)48°25°007 239 {01/1915

53| 1048004 }Porto Nacional P C |PortoNacional DEPY  [10°43:007]48%25:00"] 265 |08/1966

541 1048005]Sta Fe Taquarucuzinhd P | Taquarussu do Porio DNAEE - |10°12007]48%20012" - 06/1976

55| 1049600[Barreira da Cruz P Pium DNAEE  [10°3336°149°5600"] - | 0971969 (0241972
561 1049601 |Pivm P Pium DNAEE  |16°26007(45%5v00"| - - |01/1983

57| 1050002 |Sta Terezinha P Pium DNAEL  |16°2500]50°30'00" - 1071985

58 | 1146000} Dianopotis PR |Dianopolis DNAGE  {11°3730°[46%49007 - { 121971

Xv-21



Table XV-i : Meteorological Stations {1!2)

Nol - Cod. Station Type Municipalily Entity Lat - 1 Long |Altitude} Siart {.Fina)
591 1147000]Almas - P Almas DNAEE 11942 }47°t000] 600" |09f19723]
60 | 1147001 [ Natividade PRE  |Natividade DNAEE  [11°3748"]47°4448"] 600 | 0871973

61| 1147002 Pindorama do TQ [P Pindorama do TO DNAER " [11°08:307{47°3318"] 600 [095/1973

62 | 1140003 Porto Alegre P Porto Alegre do TO DNAEE _|11°36'48"|47°02'42") - {08/1975

63 | 1148000fFaz. Lobcira P Natividade DNAEE  [11°3100"[48°19'00"} 300 § 0874969

64| 1145000|Duere P Duere DNAEE . [11°21°00"]|49°1600"] ~ 200 ] 0011972

65 | 1149001 Formoso do Araguaia |FR Formoso do Araguaia | DNAEE  |11°%4800"[49°3200"| 300 {osr9m3

66 | 1149002]Gurupi P Gurupi DNAEE  [11°43'307]|49°%0400"] - J1ui971

67| 1149003}Poco de Pedra P Duere DNAEE  [i1°1000°)49%3400" - 011984

68 | 1150000 Faz. Telesforo P Formoso do Araguaia DNAEE  |11°55'00"|50°40:00" . - - ] 081969

69| 1150004|Sta 12abel do Morro [P € |Cristalandia DEPY _ |11°34'00"[50°3800" 210 | 1974 | 1976
70| 1246000{Pte Alta do Bom Jesus|P Pte Altado Bom Jesusl  DNAEE  |12°05'307[46°2848"] - 600 | 081973 '
711 1246001 | Aurora do Norte P ' |Aurora do TO DNAEE  |12°3930"{46°2430°} 700 | 0871973

72 | 1246002 Taguatinga P . - iTaguaiinga DNAEE  |12°2424"}46%2600°} 650 | 0821973 091977
73 | 1246003{ Faguatinga 83235 [PRECT |Taguatinga INEMET | 12°24'00"|46%2¢6'12°] 604 [ t2/191s

74 1247000{Conceicao do TG~ |P Conceicao do TO DNAEE  [12°1300]47°v718] ~ - |ornions

75| 1247001 {Parana PRT. |Parana DNAEE  |12%37007)47°52427 . |rertorolninerr
76 | 1247002|Rio da Palma P Conceicao do TO DNAEE - [12°2592°[47211307] - 400 losiom '
77| 1247003 |Parana 8323 - PRECT |Parana INEMET  [12°33'00"|47°5100"] * 275 {O1/1916

78§ 1247005|Faz. Sta Rita P Parana DNAEE  |12°4200°|47°1600" - - {o02/1984]

791 1248000 Peixe - e {Peixe DNAEE - [12°0142°(48%3218"}- 373 }03/1970|11/1970]
80]1248001|{Colonha e Peixe _DNAEE  {12°23112°{48%4230") - - |o&/1974 -
81 1248002 |Peixe 83228 PRECT |Peixe INEMET _ |12°03'00"]48%32200"] 373 | 1938

82! 1248003 | Paimeiropotis P Palmeiropolis DNAEE  |12°5900"|48%2406" - [02/1978

33 | 1243004 |UNE Peixe P Parana FURNAS 112°0000"{48°00'00"| - | 12/1994

84 | 1245000} Alvorada PR Alvorada DNAEE  [12%28:48[49°%7127f -  {120971

85| 1245001 fAraguaco " |P |Arapuacu DNAEE  |12°55'48"|49%49'30°] 500 |09/i973

86 | 1249002]Proj. Rio Formose * [PRE  |Fornoso do Araguaia DNAEE  [12°02'00"|49°43'00° - ]12/i980

87 1249003 |Barreira do Pequi P Formoso do Araguaia DNAEE  [12°05'00"|49°56'00" - 04/1984

88§ 1249004} Praia Alta P Araguacu DNAEE  [12°25'00°}49°4700" - 04/1986

Xv-22



eje@ SURUASIXT. - =D
eie(] 939dwoduy ,.ﬂ
eieqg siodwo) NEEN

‘Ol op-SeUllo))

‘. ,_ T r_, :‘:_‘,_h ,.E-, i ~E! L . B.w.,,:.;,;l.g.:, m .,E, —

__W"

- OPULT JN BIISOUDED)

BALL N N ML T

rewrsodely

. BIUO[OD)

(YoVid)suneon

il TR AT L A

[aqesy eI JHN

SeURUY

stodounueso

T e e T M

“sipodounueso ],

— e T W0 O - |0 Oy

6t (el (st _9_,

1L |

&%

L

“uonelg

=4
Z

- ls6] ‘les| - f16] el -

.. SUOLdY yuadelpy

QsIA eog

© o euengdery

-~ RIpUR[IOUNN

BISABWL] 78]

zurendely

NUBLIU[RY

SOWT OLOJ

0l19q1y 091 Zed

anbearg|

voIqUIEY

~|ejnjs neie el 2t

BIPUB[IIPUE A

L6

¥4

69

L9

uonels

o
~

T uoIdy qrioN
JISUISINSEIA] qoﬂﬁ“&oo& 17-AX 21qB L

fss| Jes| [t6] fes| [esl |ss| les] [i8] [ec] fec| fsei |éc

XV23



Table XV-3: F luviometric Measurléi_nen”t on

No Cod. Staljon Type River Entity Lal _long  [Drainagd Tnickal .| Final
{ | 21080000820 Salvador FRD {Rio Tocantins DNAEE 12°4435" | 48°14'160 L 63522 | v | ¢

2 1 21650000]Montante Barra do Falma  {F D [Rio Perana DNAEF 12937164 § 47°53'10° | 40466 | 917 | -

3 | 21800000]Parana (Prada) F  |RioParana Outras 12°0400" | 4752007 | - .| 101930 [o3n04g
4 | 21350000[Rio da Palma FD |RioPalma - DNAEE 1224577 | a7t ivadm [ aas2i | oeners |
5 | 21890000(Barra do Palma . |FD  |Rio Palma | DNAEE 1223612 | 47530t | 17547 | owonogl

6 § 21900000[Parana ... . » |t DTIRio Parana DNAEE _ § 12°3649" | 47°5340" | 58013 § 1011970

7 1 22030003|AUE Peixe-Escondido F  iRio Tocantins FURNAS 1 12°28'14" | 48"s240 | 1251741 odrisgo

8 | 22030010)AHE Peixe-Cruzeiro F - |Rio Tocantins FURNAS | 12°26'50" § 48°16'05" | 125174 | 05/1989

9 | 22030015|4HE Peixe-Sa0 Luis F [Rio Tocantins TURNAS - | 12°2v'18~ ] 48°15327 | vasi74 | osri98s

10 | 22030020JAHE Peixe-Mira A F  [RioTocantins FURNAS | 1201858 | 48°iws6 | 125074 | 0411994

11| 22030025]AHE Peixe-Mira B F_ [Rio Tocanting FURNAS | 12°19°06* |.48%1523 | 125174 | odri094

12 | 22030030]AME Peixe-Mira C £ |Rio Tocantins FURNAS | 12°1849" |'48°15'29% | 125174 | 031999

13 | 22030033|AHE Peixc-MiraD £ |Rio Tocantins FURNAS 5 12°18'50* F48°15317 | 125174 | 04994

14 | 22030040]AHE Peixe-Mira E F Ric Tocantins FURNAS " | 1271828 1 4871526 § 125114 | 0411993

15 | 22030045 ALIE Peine-Mita F ¥ |Rio Tocantins FURNAS | 121841 [ 48°1543 | 125174 ] 041994

16 | 22030050 ANIE Peixe-Mira G F. |Rio Tocantins - FURNAS | 12718'16" | 48°15'44" | 125174 | 05r1989

17 | 22030055}AHE Peixe-Mitall - F [Rio Tocantins FURNAS @ | 12218357 | 48°15'59 | v25174 | 0611990

18 | 22030060]AHE Peixe-Miral F Rio Tocantins FURNAS | 12°18'03" | 48°16°01° | 125175 | o4riges

19 1 22030065|AUE Peixe-Mira ) ¥ Rio Tocantins FURNAS | 12°1823" | 48°16'14" | 1251729} 041994

20 | 2203007¢]AHE Peixe-Jatoba F Rio Tocanting FURNAS | 1291543 | 481945 | 125174 ] osr1989

21 | 22030080]Peixe ' Rio Tocantins FURNAS  §a20igoar|4gmiss2n | o - | oo

22 | 22040000|Faz. Angical FRD [Rio Tocanins DNAEE 12°05'06" | 48%2047 | 125436 | oo | -
23 | 22050000|Peixe F . 1Rio Tocantins Qutras - 12°03°207 { 48°32'00" | 127720 | 09noag | 021046
24| 22050001|Peixe FD iRio Tocanling DNAEE .- | 12%0120° | 48°3200" | 130052 | oonioas | -
251 22100000]Colorha FB |RioSta Tereza | -~ DNAEE 1223320 | 48%424s | 86907 081974

26 | 22150000 Jacinto | FD [Rio Sta Tereza DNAEE 11°59'03" § 48°39'33* | 13811 ]| ¥aniom

271 22190000]Porto Alegre FD R Man AbcsdaMaivd  DNAEE ¥ 11°38%44" | 47002437 | 1801 | osnors

28 |- 22220000} Poris Jeronimo FD |8 Man AlvesdaNativ]  DNAGE  { 11%4528" | 47°50'15° | ‘10372 | 081974

29 | 22230080]Manucl Alves Natividade Rio Tocantins ELETRORORTE| 11°41'00" | 48°09'00" | fo7s0 §

30 | 22250000{Faz. Lobeira . FD |R san. Atves da Nativ. DNAEE 10931560 | 48°10y | 14462 1 osrigso b
31 | 22340000]4km Mont. de PorioNac.  |FD  |Rio Tocantins ELETRONQRTE| 10°4534" | 48°24'42° | 173738 | 0311974 {03197
32 | 22340001 [Ribeirao dos Potes FD [Rio Tocantins . | ELETRONORTE| 10°4400" | 48°2%:00" | 178660 | 3211983 J08/1989
33 | 22349080]Porto Nacional -~ |rio Tocantins ELETRONORTE 10600 | 48°24'00~ | 177300 L a
34 ¥ 22350000]Porto Nacional F D QRio Tocantins DNAEE 104230~} 48°2509 | 173228 cwnioza | - -
35 | 22400000]Barra do Matanca - F D {Rio Tocantins ELETRONORTE] 10°3100° | 482700+ |- - | 03r19s4 |owrioso
36 | 22490000]Lageado Faz. Brejinho FD {RioTocantins = | ELETRONORTE] 09°¢44'00" | 48°22'00° | 196016 | 0811973 |09n1977
37| 22499008} Tocantinia F_ |Rio Focantins Outras | 09°34°00° | 48°2300" | - . | o939 [osngss
33 | 22500000}Miracema do TO F D )Rio Tocantins - DNAEE 09°33'00" | 48°24°00" | 126834 | 0841960 '
39 § 22550000]Pedro Afonse IF Rio Tocantins Outras 08°58:00" § 48°t1ro0" | - - 1942 1948
40 | 22601080]Batsas 1 Rio das Balsas ELETRONORTE| 10°34'00" | 47°51'06" | 8890

4t | 22639080|Balsas 11 Riodas Balsas | ELETRONORTE ] 16°0160" | 475900 | 11860

42§ 22661080|Son0 1 Rio do Sono - EL ETRONORTE)] 10°11'00" | 46°59°00° | 9820 K

431 | 22680000{Jatoba FD |RicdoSone . DNAEE 10°06'00" | 47°18°007 § - 13855 | 0671973

44 | 22680080[Sono It Rio do Sono - ELETRONORTE| 10°01'00" | 47°43'00" § 17850 | - . ...

45 | 22700000[Nove Acorde FD - |Rio do Sono " DNAEE | 10%0700" | 4704800 | 18541 | 129

46 § 22710000)Faz. Porteira FD {Riodas Balsas ELETRONORIE] =~ .~ | .. . Sl 4268 0341986 | - -
47 | 22730000|Porto Gilandia D - |Rio das Balsas DNAEE 10°46'00° 1 47°4700° | 7735 1 07969 | nines
18 | 22750000]Rio das Batsas FD ' |Rio das Batsas DNAEL 16°00'00" | 47°s900" 1 11262 | 0871975

49 | 22850000 Dois Inmaos FD |Rio Perdida DNACGE  }09°1900" | 47°4900" | 10545 | 071973

so | 22900000[Porto Real FD |Riodo Sono DNAEE 09°11°00" | 48°0200" | 44910 | 08/1969

511 23100000{ Tupiratins FD_ {Rio Tocantins DNAEE 08°23:30% { 48°06'44* | 243841 | o08/1969

52 | 23130000]Proxime Colinas de GO FD [RioCapivara DNAEE | 08°04'09" | 48%2706* | 515 | 021984 :
53 | 23140000] Ribeirzo das Cavalos F - |Ribeirao dos Caval Outras 081700 | 47°4300" | - - 0311974 | 071935
51| 23150000]1acap FD |R Man AlvesPeg| = DNAEE 08°2330 | 4745551 2776 | osnionn

55 | 23200000{Pedra Chorosa FD |Rio Tocantins DNAEE "1 07°2700° | 47°3600" | 259724} 03/1974 {02/1980
56 | 23220000{Cachozira Mt Lindo FD |R Man AlvesGde|  DNAFE [ 08°03'00" | 47°0200" | 4158 1 o1/1983

57 | 23230000|7acare ‘ FD |Rio Vermelho DNAEE  Jo7s743 | 4721540 | 5060 | o1/1934

s8 | 23250000{Goiatins FD R Man Alves Gde]  DNAEE | or422s | 4721892" | 9636 | 1ir1o7i

591 23260000]Faz. Manuel Alves FD |Rio Tocantins ELETRONORTE| 07°25'00” | 47°35°00" 0571585 | 6871989
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Table XV-3: Fluviometric Measurenient (1/2)

No Cod, - Statien Typt "~ River Eatily 1at Long  [Drainagd  Inicial Final
60 | 23161000]F2z. Bogueirao £ 1Rio Farinba FEETRONORTE] o 4914 | 07/1986 o
61| 23462000]rie BR-230 FD {RicFarinha ELETRONORTE 5332 | 05/1985

62 | 23470000[Fa2. Veredao . |FB [Rio Tocantins ELETRONORTE| - e 1233 | 0871986

63t 23600000| Tecantinopolis IF 0 [Rio Tocantins DNAEE - | 061900 | 47°25:00" | 290570 | 611955

64 1 23600002| Tocantinopolis F_ IRioTocantins' - I -~ DNAEE .. ] C61900" | 47725007 |~ - 1041930 | 1941
65 | 23620000|Fzz. Palmeirinha ED [Rio Tocanting FLETRONORIE] - - 7 ‘ 3646- | 08/i1986

65 | 23700000{Descarreto FD  |Rio Tocantins DNAEE. | 05°16'00" | 47°2900" | 298539 | 09/1969

67 | 23700080(5to Antonio (Fstreito) Rio Tocantins | ELETRONORTE| 05°46'00" | 47°2900" | 302800

68 | 23710000]itapuatins F : |RioToecantins © | - DNAEE : .1 05°43'00" | 47°3000" | 298685 | 0971969

69 | 23710500]Faz. Lajinha F_ |Rio Tocantins ELEFRONORTE] o 299750 | 01/1989

70 23710501 Faz. Lajinha-Sec.02(Br.Dir) [F D  [Rio Tocantins | ELETRONORTE 295750} 1171987

7% |- 23710502|Faz. Lajinha-Scc.02(Br.Esq.} {F D - |Rio Tocantins ELETRONORTE| . % Do §299750 ] 1111987

72 | 23720000}Sitio Soturno F . |Rio Tocantins ELETRONORTE| 05°%4500" | 47°30'00” | 305330 | 1141973 [03/1978
73 | 26010000|Faz. Mirindira F IRio Araguaia PORTOBRAS | 12%3800" | 50°39°00" | ~ - | 101982

74 | 26020000]Faz. Presidente F Rio Araguaia PORTOBRAS § 12°03:00" | 56°3900" |~ -~ - | 10/4982 | 1938
75 1 26030000|Faz. Telesfoco £D  [Rio Araguaia DNAEE ¢ | 11°55'00" §.50°40'00" | 1311600] 08/1969

76 | 26650000[Faz. Boa Vista F - jRio‘Araguaia PORTOBRAS | 10°44'00" | 50°36'00* 1 -« | 1ov1982 | 1986
71 | 26710000{BaFreira do Pequi FD [Rio Javaes DNAER 12°05'00" | 49°56'00° | - - | owigss |-

78 | 26720000|Praia Alta FD |Rie Fornoso DNAEE ~ | 12225007 | 49°4700° | - | 041986

79 | 26750000]Proj.Rio Formoso "|FD |Rie Fermoso DNAEE - | 12°¢4'00" | 49"44'00" | - 7920 | 1271980 ‘
80 | 26770000[Rio Taboca FD [Rib. laboca DNAEE - | 12°05'00" | 49°38'00" | 366 - | 1271980 |05/1982
8t | 26800000|Barveira da Cruz D [Rio Javaes DNAEE | 100200 | 49°5¢'00" | 40327 | 09/1969

82 | 27100000[Caseara FD | |Riodo Coco . DNAEE © | 09°1200° | soforoo~| 5873 | 081973 [12/1985
83 | 27150000|Caszara F__ |Rio Araguaia PORTOBRAS | 09°14°107 ] 49°5730] - | 0971984 | 1986
84 | 272G0000{Cas¢ara Eixo 650 F [Rio Araguaia PORTOBRAS | 69°14'00" | 49°5700"} - . { 07/1984 | 1986
85 | 27300000[Rio Caiapa |FD  {Rio Caizpo DNAEE - | 691800" | 49°42'00" 1 :37387 } 0911973 |o1s1980
86 | 27320000|Araguacema F__ |Rio Araguaia DNAEE | 68%48'11" | 493322 | 308094 | 081974 :
87 | 27380000]Pte Rio Piranhas F D |Rio Piranhas DNAEE | 09t 1000n ] 4992238 ] 3148 | 08A9H | 1994
88 | 27450000[Faz. S0 Jose F Rio Araguaia PORTOBRAS | 08°28'00" | 49%2200" | - - 1071982 | 1986
89 |_27550000}Arapoema |F © - |Rio Jenipapo DNAEE | 07°3700° | 49703007 | = ] 05H985 |

90 | 27600000]Pau D'arco . [r  Irio Aragueia " DNAEL 0773100 | 49723007 | 343119] 081914

91 | 28150000{Maricilandia [0 TRio Muricizal DNAERE | 070200 | 48°3600" | 2024 | 081973

92 | . 28230000]Rio Lontra £D  [RioLontra Outras. | 06%4700" | 4827007 ] - 1 o9n9n fomiors
93 | 28240000 Piraque * FD  [Rio Lontra DNAEE | 06%000" | 48°28'00" | 3488 | 08/1974

94 | 28300000] Xambioa - |F D T{Rio Araguaia DNAEE | 0572300 | 48°3300" | 364496 | 0871969 |
95 |- 28320000 Porite Rio Corda FD [RioCerda DNAEE 06°28'60" | 48°1200"| - 0671985 | 1994
96 | 28340000|Remanso dos Botos F _ [Rio Araguaia DNAEE - | 0672200 | 48°23'00" | 365609 | 08/1973

97 | 28500000|Faz. Sta Luciana |F_ |Rio Araguaia ELETRONORTE] 05°59'00" | 48°1500" | 357020 ) 1071974 | 0911977
98 | 28544080 {UHE Sta lzabe! FD_ |Rio Aragusia DNAEE  § 06°0700" | 48°19°00" | 372200] 0911981

99§ 28545000{UHE Sta dzabel FD |Rio Araguaia DNAEE | 06°0700" | 48°19'00" | 372200 0971981

160] 28850000} Araguatins FD |Rio Aragunaia DNAEE 05°39'00" | 48°07°00" ) 376659 | 0871574

. Obs.; F=Fluviometry; D=Net Discharge; T=Telemetry; Q=Water Quality
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ANNEX XVI

" PRIVATE SECTOR INCENTIVE PROGRAM

1 F\port lncentne Program
L Fconomnc De\ elopment Promotmn (PROSPFRAR)

At the State lc»cl the most lmporlant one is thc Incenhve Program for lhc Economic
De‘.elopmem of the State of Tocantins - PROSPERAR, in which incentives are given
by means of technical and financial support to whatever economic activity may promote
'agncuttural cattlc—rmsmg, mdusmal commercial 'md tourism development.

PROSPLRAR doc%n l mean exemption for tax of ICMS (Imposto sobre Circulago de
- Mercadorias e Scrvu;os) but the company with a permit can be postponed to pay up to
0% of]CMS for 10-15 years X

PROSPERAR functioned the tax e‘cemptlon as a m'uler of fact in the past due to high
inflation, giving the companies a great deal of inceniives, but nowaday:, becomes only a
“mechanism to payment postponement of ICMS in a certain level. As the present
situalion has been changed entrepréneurs ask for new incentive.

New pohc;es und«.r dlscussmn are supposed to give'a cquwa!cnt amoum to the tax payer
to attain production target from the fund which was donated 10% of financed amount
compulsory. And SEINC takes a consideration of the charge reduction from 0.5%, 6
installments on the financed ambunt to 0.3%, 12 instaliments.

Cities of Araguaina, Grupi, Paraiso do Tocantins, Porto Nacional and Palmas
~established an industrial zone where the infrastructure such as electricity supply, water
supply and sewage, city-facilities are equipped in order. And these municipals treat the

- advanced companies into a industrial zone for local-tax exemption for 10 years under
. .PROSPERAR

PROSPERAR slarted in 1989 has applied to 39 companies by 1996, including

- companies related to agricultural products. 15 companies ar¢ applying for
PROSPERAR at present. .

: 12 Araguama Fxpori Processmg Zone

- The Araguama bxport Processmg 20nc (ZPE), creatcd by the Federal Decree
No.98, 123 of September 6th 1989, is a mechanism aimed at the regional economic
development through the establishment of export-connected enterprises, with an
extremely favorable fiscal and foreign-exchange treatment. It is located on the Belém-
Brasilia roadside and it shall be interconnected by a secondary road up to the North-
. South Railway. ' ' ' '

The ZPE-Tocantins keeps a surface of 300 ha, in future the arca to be éxpanded up to
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1,000 ha, wnh a pcnmctcr of 7. 12 ke, Itis looated 13. 8 km from the Araguama Airport
The construction was commenced in 1995, and complcted in 1996, including the
cusloms office and other rclatcd facilitics. No factory is not in operation yet actually,
even though some foreign companies are interested in their advance there. Some
appropriate measures that meet the current demand are keen‘ly rcquested because the
world trade circumstances has been greatly changed since Decryc for ZPE was
cslabl!shed in 1989,

1.2.1 Exportation Processing Zone-ZPE-Araguaina
n Baokground to fhe fou‘ndation .
a): : PurpOSb of the foundahon ponod

Accordmg to the Pederal Go&emm{:nl thc creation of the ?PE had the purpose to
provide an mstrumenl lo some reglons an instrument destined to contribute in the
correction of regional unbalances, generation of employment strcngthenmg of the stock
payment and diffusion of new technologies and more modern management methods,
Therefore it became in a mechanism that aimed the economical development of certain

region through the estabhshmems of etportahon ﬁrms with differential fiscal and
exchange treatment.

b) chislatlon for the creation of lhe 7 P};

The cheral Government created through the Decree No 2452, of July 29“‘ 1988 lhat -
regulates the tributary, exchange and administrative regime for the ZPE.

Within the purposes e\posed by ihe Federal (Jovernment the Z PE was s characterized as
a free area, for the custom control as primary zone specially destined for the installation

of firms concermned for the production of goods to be commercialized in the foreign
market. '

Through the Decree No. 96752 of geptember 22"d 1988 The Fedcral Govz,mmenl
regulates the Decree-low No. 2452 that creates the ZPE. ‘

The National Council of the 7PL was cruatuj through the Dccree No. 96 759 of
September, 22 1988 in order to apply penalties, analyze proposal for its creation and the .
approval and authorization for the instaltation of industrial projects in this area.

The ZPLE of Araguama was cruated by the DLC[’LC No. 98 123 of Septembcr 6™ 1989
<) L ocatlon and sntuauon of lhe Bra/llam ZPE’s

Initially, the proposal for _the implantatiou of ZPE was the North and Northeast region
which might have a development alternative independent of subsides and other federal
resources as well as the relocation of productive activities of the remaining region of the
country. However, then it was extended to othcr rcglon mth success polcnllahllcs in the
utilization ofthts 1nsirumcm :
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c.l) ZPS’s that already started the infraslruciurc'works
Munic.ipal.ity oflmbituba - State of .Santa Catarina
It has M'\stcr Pian E nv:ronmcnlal Studu,s thc RIMA Pro;uct custom alrcady approved

From 5 progccts submnled to CZPL, thuc are already approvcd They n,fcrrs,ra to shocs
fumiture and electronic eqoipment for securlly sector. The investment of those three
factories is about USS 15 millions and expecting the generation of approximately 900
employment. The proposed area for the ZPE is around 6 Km. From Imbituba to
Florianopolis 100 Km. The lmbltuba port is private property well managed. The
mstal!al:on are proper for Z P{‘ it operatcs with grams gencral chargcs and containers.

Tht, concluswn of the mfras!mctun, works is forcseen for the end of 1997. Thc provable
structure of the lmbltuba ZPE shall be closer like the traditional structure of the ZPL
than the remammg proyectnd for other region

Mumc:pahty of Teoﬁlo Otoni - S(ate of Mmas Gerais

Wllh a fenc«.d arca of 16 ha And 90%of the building atready built i in an area of 3 ha.
The basic infrastructure was implanted through the join actions of businessmen,
Mumcnpai and State Go»emmem Three firms considered anchor in the processing of
precious and semi-precious stones are elaborating projects to be submitted to the CZPE.
The partnershlp of public sector, Municipal Prefecture, State Government and Private
Sector made possible the implantation of the ZPE where they alrcady invested RS
5,000, 000.00. Finishing of W(}rks are expecled for the end of the year.

\lumclpahty of Rlo Grande Statc of Rio Grande do Sul

The 7PE of Rw Grande is the only ZPE wlnch basic infrastructure is already finished:
highway and railway access , 600 telephonc lines channels, low and high tension net,
_ete. However, Environmental Studies, Environmental Impact Report and Master Plan
“are being elaborated together with the' ZPE manager and the Municipal Prefecture.
Therefore the approval for the installation project together with the ZPE Council,
: Pederal Budg-‘l and Envnronment Secretary is very delayed.

c.2) the ZPI" E with hlgh succcss probabllmcs and which the beginning of works
* depend on details and ver) cxpected arc:

Mumc;pahty of Corumba - State ot \fiatlo Grosso do ‘Sul
Municipality of Sao Luis - State of Maranhao

0.3). the ZPE's that depend on more complrcated procedures, besides theit
fcasnblhly are:

Municipality of laguai - State of Rio de Janeiro ‘
Municipality of Vila Velha - State of Espiritu Santo

COXVI-3



c4)  the Northern ZPA's that in genieral fulfill all the Tocation requirements but with
the exception of Sao Luis, they are in stand b)' stage, awailing lhe decision of the
mnammg cxportation zone,

Mumcrpallty of Suapc - State of Pernambuco
Municipality of Acaraju - State of Scrgipc

¢y lhc 7 Pl* s wrlh rcduced possibility for rmplantatlon are:

Mumcrpahly of l!acoahara Stale of Amazonas
Municipality of Barcarena - State of Para -~
Munigipality of Paranaiba - State of Piaui
Municipality of Ilheus - State of Bahia
Municipalily of Carceres - State ‘of Mato Grosso

dy | Prescm situation of the TPE - Amgualm '

The owners of the ZPL - Araguama a parlnershrp‘ between the State Government and
private sector has atrcady invested RS 1 ,400,000.00. The facilities already finished are,

the civil works, administrative buildings, custom buildings, complementary buildings,

fencing and urbanization works such as internal lnfrastructure pavement supply of
water and eleclncal Wi orks. :

Thc rc.que%t for the appmval of the work executed in the ZPE was already submlttcd to
the Federal Revenue in Palmas in order 1o obtain the liberation of the area. The EIA -
Environmental Impact Study and the RIMA Environmental Impact of the place where
the ZPE- Araguama is implanted and the approval is in ]udgmg stage

The ZPE-Araguaina is lack of any mdusmal prOJect or mves!ment to be placed inside
the area. This ZPE is very delay comparing to the ZPE's of Imbituba - SC, Teofilo
Otoni - MG, and Rio Grande - RS. The first of them has already three industrial pmjects '
approved by the CZPE and the other mo has pro;ects under studred

¢) ‘ Fconomlc scenery of the ? PE Araguama creation perrod and prescnt situation - :

The mduslual and foreign commerce polrcy of the last three govemments had as
remarkable characteristic the gradual and controlled opening of the economy to the -
international markets. The arisen of some “accidents” that made necessary the use of
resources did not changc the basic orientation of that policy. From the point of view of
the monitory of the opening, g()od theory lessons and international expeliences were
used, being climinated the no-charge barriers, setling only the customs charge as
responsible for the protection of industry, a gradual reduction system of aliquot was

adopted, according to a schedule previously agree with the industrial scctors for a
determined period.

The f' nal objective of thal opening proccss was not obvrously the reduction of the

charge to zero but leave them in a medium level capable to supply an appropriate
residual protection to the national industry, then decrease it enough up to expound it to
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the inlcriﬂlioml demand that obligate to the national industry to look for better
~ efficiency sl'mdard and hlghcr LOlllpLilll\CnCSS facts that were not inchxted before
wthm its %traleglc pnorlucs '

- This opcnmg strategtc was chﬁractcn?cd by the grddual expanslon way fdong four )C'il’b
as well as the agreed generic and }lml_‘orm charge reduction or “phasing-out” that value
for all national territory and for al sectors, without local/regional difference or of nature
sector, and even after finishing of the teduction process, the aliquots shalt remain in a
level capable to supply protectmn steel nccessary to the national industry. From this
- point, the continuation ‘of the opening process can be pretended without previous
removing of structural inefficiencies of the economy (precarious transportation system
and porl installation, cascade tributary incidence, etc.) and careful evaluation of the first
round” of the structural protectton n,ductlon

The /Pb are only a part of that LCO“O]TIY opemng pohcy and as instruments of that
policy, the ZPE are charactenzed by the promotion of a specially located liberation
valid for a perfectly delimited area (different from the generic opening strategy that is
extended to alt national territory) for immediate operation (and not operated along a
determined period) and complete {the charge of the ZPE are reduced to zero).

Once all the products manufactired in the ZPE are destined for exportation, there is any

‘risk for disloyal competence with the naticnal industry out of the ZPE. It is the same in
casc of the sclling of some production in the domestic market, considering that this
operation sha]l be treated as normal importation.

The main dlfference of both Q)stcm is that the ZPE produce immediately and
completely the necessary opening to make feasible determinate activities and altract
investment that may not wait {under the risk of losing them) the conclusion of a
liberation without period for completion.

)] ~ Central administr_at_i.vc institutidn_and support instifutions

The Council of the ZPE created by Decree N° 2452 in July 29th. 1988 integrated to the
basic structure of the Industry and Commerce Ministry and composed by the Ministry
of Industry and Commerce as president of the Council, Ministry of Finance as Vice-
President ; the Minister of Science and Technology, Civil Cabinet Chief of the
Presidency; Chief of the Plannmg and Coordination Secretary of the Presidency and
 General Secretary of the National Security Council, and the responsible for the
admmtstratton the ZPE. '

The adxmmslrahon of each ZPE i is cxercnsed by lhe admmlstrallon firm crcalui for this
purpose by the State or Mumcnpality

For the admtmbtratlon of the / PE Araguama the State Govcrnment of Tocantins
created the Administration Company of ZPE-TO, an economy partnership where the
- state has 20% of the capital and the remaining is formed by private capital.

In national level, there is a class entity, the Brazilian Association of ZPL -ABRAZPL
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g l"rcscm situation of thc intcrnal slmclure'

The Z Pl Araguama has an avallablhly of 300 ha. of total arca, for the moment with 25
ha of fenced arca, pavement works alrcady finished since one year ago and two traffic
road. The civil works such as administrative buildings, custom buildings and
complementary works are already finished. ' ‘

There are alse internal infrastructure, pavement, water, angd electrical energy. The :
communication system shall be installed after the requirement of custom and

adminisiration onPli.

hy ‘Prescnl s:tuatlon of thc ex;stmg c:\temal infrastructure

Tho ! PE Araguama is slrategmally p!aced by the suie of the North-South Rallwa) that B

is linked to the Naqui Port in Maranhdio, port with exceplional characteristic for
exporiation with 1mmcdla_tc benefit in the transportation cost for the products
manufaclured in the ZPE-TO, duc the low cost of the railway transportation and for the

close location of the Itaqu: Port that is conm.ctcd to lhc main port of the United Statcs
and Europc

lmmcdlalcly, lhe products destined for U. S A and Europe may be exported along of 240
Km through highway up to Imperatriz - Maranhﬁo, from there to the Poit of Haqui in -

Sdo Luis Maranhdo lhrough the Cara_lfis Rallway in an cxtension of approximately 100
K. :

i} Fxnstnng problcms
i.1) Managmg of the pro;ecl

Few interaction between the private sector parlner rcsponsxble for the managmg of lhe
Project and the public institutions in who define the macro policies such as SEPLAN,
and departments SEINC and SEFAZ, besides other related entities.

i2)  Information of the ZP'li‘functior_lingr _

There is a gencralized lack of information regarding what it is, functioning'and real
benelits of the ZPE. This is lack of knowledge is found even in the business sector,
mainty the potential domestic investors an also in the technical staff of the linked

interested institutions.

i.3) Lack of a strategy plan of effective occupation

The lack of a Strategy Plan creates a negative background for the multiple attraction
actions of potcnual investors and for the effective occupation of the ZPE-Araguaina.

7} E laborahon ofthei 1mprm ement plan

XVi-6



Short Tcrm Plans

) a) Solutxon of lhe bureaucrallc dispuh,s (cerhﬁcattons assocnahons to ABRAZPE and
others) ' :

b} The sumulal:on of mvcstmcnts wnh rcsources of local busmcssmcn shall be an
important factor in order to aftract mtunauonal nwcstors as well as for the
consolidation of the ZPE-Araguaina, .

' c) Elaboration of informative materials remarkmg the comparatwc advantagcs for the

- instaltation of industrial units detailing the ﬁnancmg conditions and interest rates, for

the importation of industrial -equipment and accessorics and also mention the solution

given by the ZPE, regarding the civil works 'md assocmted production costs which
pro_|ects are already undcr cxccuuon -

k) External 1mprovcmem plans '

" a) PrOJect for the Conslrucuon of a North South Rallway section, hnkmg the ZPL-
Araguaina to the [taqui Port in S3o Luis of Maranhio.
b} Creation of the Development Bank of Tocamms that may support the strengthening
~action of the ZPE.
¢} Elaboration of Road works Plan in order to improve the transportation of production
from different point of the state to the m_ldustnal pole of ZPE-Araguaina.

1) Effective occﬁpétion plén of the ZPE-Aragﬁaina |

~ The attraction of national and international investors in a short period may be reached
through the elaboration of an  Effective Strategic Occupational Plan that involves the
different sectors of the soctety.

l..3 | Prdg'ram for Installation of 2 Dry Port in Tocantins
131 Scénefy for the lnstal!atioh ofa Dry Port
(1) ' Defimtlon of Dry Port

- Dry Porl or Interlor Custom Statlon E ADl an organ subordmated to the Secretary of
the Federal Budget of the Fmancc Ministry, which main purpose is lo attend the
“demands in fiscal terms of jurldlcal and physical terms for foreign trading importation
and exportation. The custom clearing is done in the interior of the country, away from
the reception port or airport the same as the dispatch of commoditics from the exterior.

* Within the new philosophy of forcign trading established by the Federal Government,
the Pry Port aims to insure, to the manufacturers, the access to the international market

in the way the productions of goods mamly agncullurc producls extends the iis
frontiers to the west.
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(2)  Object ives

As it might be knowfl the produiction of goods for the forcign market is one of the main
cconomic development factors, considering that once the substitutions of |mp0nauon
pohcy is ovcrpasscd lhe pohcy for promotion of cxportahon is developed.

[he Iack of a foreign l_mdmg lOgISlIC that may rcduce the costs and make possible the
importation of commoditics by busincssmen of the State can also affect the exportation _
of industrial products of Tocantins which utilize lmpomd components and 10 the.
agrlculture products of lhc state loo

Presently, the possﬁ)lhty o acccss o the Forc:ign market may be the dlfference between

the economical dcvelopment supported by exportauons or the conformity to play a
qccondary rafe within the nauonal economy scener_v

A forelgn tradmg may bc 1mplemented by the cooperatwe action of the govemment ‘
admmls(rauon togcthcr with the private sector based on clear definition of
responsibility. The government investment in infrastructure may be Jimproved with
private investments destined for the implantation of rendering of service structures,

remunerated by the users, necescar) for hbcrahon of commodmes commg from foreign
markeis, ‘ '

(3) Localization fdr the lmplaﬁtation

There i isa lack of forelg,n lradmg loglsuc for thc Stale of Tocantins, spec:lally for the
north region of the State, a region that is receiving important investments. However, the
lack of a logistic that may provide compelitiveness conditions to the production
destined for the forcign market and which may also facilitate the importation of
producls and industry mputs of the reglon may n.jcct new mvestors o

According to the proposal presented in thc Intermedtate Report \\ere the North Reglon
is set as the priority region for the implantation of the Regional Dwelopment Pilot
Project, it became the area as the first place fcr the nnplantallon of !n Land Port.

It also may be mentloned that lhe 1mpl'mtatlon of the ZPE - Araguama is an lmponant
reference for the establishment of the In-tand port in the north region, a meeting point of

all exporter industries and fomgn tradmg and of 1he major concentration of import and
export charges,

4) Ad\fantéges
1) Reduction of the exporterfimported costs;
2) Provide facility for exportation/imporiation;

3) Make possible the actuation of the small and medium farmers in the foreign market;
4) Create the possibility to turn the regional production to the foreign market,
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132 Nccessar) Plans for lmplemenlahon

Elaboration of sludleq to def'mc thc fonugn tradmg logistic of the State, taking
advantage of the existing government mfrastructure services and from the structure to
. be implanted with investment of the prwau sector for rendering of services necessary
for liberation of commiodities from forcign markets and/or to whom they ace destined.

2 Program for Agricultural Moderaization |
_- Incentive to the Creation of Commodities Market
2_.[ N Introductien |

The deﬁcrenclcs in the structure of agrtcullural production show the lack of
mfrastructure (physical space) which allows the negotiation between the producer and
the purchaser and the lack of prlces formation and market information systems. In this
context, some actaons can be defined in order to serve the production and
commercialization of grains and meat cattle. One interesting mechanism could be the

participation of Tocantins producers in the commcrualwahon through Commoditics
Markets. ‘ ‘

2.2 Commochtles Markets operatmn

The Commodltles Markets depend on the exn,tcnce of physical space where the
negotiations can take place. In these places, the supply and demand proposals are
concentrated, establishing, as a consequence, the price.

Besides propitiating the encounter of scllers and purchasers, through brokers, the
Commodities Markets arc also useful to signalize the prices to the market.

- Basically, a Commodities Market shalt propitiate services infrastructure which allow the
organized encounter between the products supply and demand. Above all, the
Commodities Market shall secure competitiveness conditions, climinating the
possibility of prices manipulation.

Speciﬁcally llle'objecti\'es of a Commoditics Market are as follows :

a) to supply 1o the users compauble place‘; o the work development and the market

increase; : :

b) to regulate the several markets and negollatlons taken place within the market and
carried out by its components :

¢} to establish the contracts uniformity in terms of quallly, quanmy, penod and delivery
place of the commercialized product;

- d) to apply punitive measures when there are tnnsgressnons of the cs!abllshed rules;

¢} to offer to the participants a sellers cry system open to the public, in a dctcrmmed
hour, transmilting lr’msparency and trustability to the ncgot}allons

f) to divulge the information, specially the prices quotations, to the various sectors of
the economy, reducing the information cost and allowing the formation of
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cxpcctauom with the conscqucnt struc!urmg of thc products future markets”.

The lmponancc of thc futum markcts fays on the fact that the signating of prices,
indicated by the negotiations, can be utilized by producers, processors and traders to
allocate resources to the activity. In this context, the future prices can influence the
demsmn makmg as for lhe producuon and storagc of connnodllles

Adchtlonally, the future markels propmate the cstabhshment of a protection mechanism
against the prices variation through the prices risk transference among the participants.
This mechanism, known as “hedge” is considered the most flexible and less costly “ay _
to give guarantec against price variations risk.

A very :mportant factor is that lhe ma_rkets orgamzatlon, plus the lranspamncy and
trustability propitiated by the negotiation system through the Commodities Markets, is

very attractive to the mgruss of productne capitals, reprebcmmg s1gmﬁcant source of
ﬁnancml resourees.

23 Commodltles Markets in Braznl Agncu!ture and lwestock case

In Braz;l more spec;ﬁcally in thc case of grains and meat catile, the number of
participant produccrs is still very reduced. It is estlmalcd that the agriculture and
livestock negotiations represent a very reduced volume of the total negotiated in the

main Commodmcs market in the Country, the Future and Commodmes Market of Sﬁo
Paulo.

This rcduced participation is the result, among others, of factors such as:

a) spatial scatfering of the production;

b) high transportation and slorage costs;

¢) lack of uniformity in the offered products; and
d) quality and sanitation problems.

It must be taken into ‘consideration that the ncgdtiation mechanisms 1hfough the
Commoditics Market require from the producers more production capacity in terms of
quality and quantity, as w: ctl a beuer qualmcallon in dealmg with market information.

In the attempt to modlfy !hls snuauon lhc Fulure and Commodnhes Market - BMP is
trying to raise the volume of negotiated agnculture and livecommodities products
parlicipation, through the creation or modification of financial instruments negotiable
during the sellers cry and destined to the agricultural sector. Furthermore, the BMF is

widening its representation in the Country through regional offices (Gazeta } Mercantil
Newspaper, 10/11/97).

2.4 Commeruahzat:on Ftpenences through Commodity Exchange in
Tocantins -

Some data were collected by the commercialization experience through the Comrhodity
Exchange already happened in Tocantins State.
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In 1995, a Commodity Exchange calied Cereals and Supplies of Tocantins was created
in Gurupi. According to some reports il was created (hrough a private initiative of
region farmers. However, due the tack of experience in the use of this instrument and
administrative problems regarding the maintenance of that Commodity Iixchange
Iummg ll unfeasible that obllgc then closmg

Hou.cver one }ear ago some mcmbcrs of that association dcc1de to reopen again the
Cereals and Supplies Commodity Exchange of Gurupi but it started operating since two
month ago, Since the creation fo this time, the members are trying to establish an
‘ _slmuure necessary to develop basnc operallon

In tcrms of slruclur-.., the Commodlly Fxchange of Gurupl has computerized resources
connected to the other Commodity Exchange of Brazil and overseas countrics through
STM™ 400 System of EMBRATEL and alse a connection to the Internet is forescen in
order to enlarge the cover area.

CIn. institulic_mal terms, th‘c manage'rs are procuring the affiliation to the National
Commeodity Exchange Association, an organ in charge of the regulation and supervision
‘of this kind of operation.

For the moment, the Gurupi Commodity Exchange is only operating with auction
organized by the CONAB for the negotiation of rice. Therefore, according to the ex
president, Mr. Vicente de Pauta, several tentative and stimulation activitics arc being
executed to join cooperatives and farmers in order to diversify the participation and
- increase the volume of stock handle.

_2'.5‘ ‘ Propbsition

ConSIdermg thc deficiencies in the agnculiurc and livestock commercialization in
- Tocantins State and the potenhahly represented by the ncgouanon through the
Commodities Market, it is proposed to evaluate the possibility to create or to establish a
regional representation of the Commodities Market in the State, aiming the constitution
‘and strengthening of future markets. It is worthy to mention that in these Commodities
Markets mineral commoditics are also negotiated which would also strengthen and
structurc these produacts commercmlizahon

3 Effective Utilization of M_odem lnpﬁts

R ‘Promotion of Lime Sui)plj'

The effective need to use agricultural correctives is also a reality in Tocantins. The
present scenery shows that for a cultivated area of 365,400 ha (1997/1998) an average

of around 535 kg/ha of lime is utilized, evidencing the low utilization level when
comparud to other states (Table XVI-1). ‘

As foreseen in the Decennial Plan 200512006; the harvested arca in Tocantins shall
reach 1,552,600 ha, which represents a significant increase of 325%. In order to reach
this goal, it will be necessary to fulfill two consumption increment indexes which, for
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sure, will be lmporlant in l'nc global dcmand 1) thc augmem of thu cultivated arca, and
2) 1doptlon of moder technologics which, without doubt, will propitiate a slrong
increase in ime and fertilizers demand by the farmers. '

_Table XVI-1 . Utilization of lime / agricuftural corrective — 1995

State - {Tarvested area (ha) Lime Production (ton) Average quantity of lime utilized ]
SRR (torvha)
Tocanting 365,400 - 195 66‘2 - 0.535
Goids 2,566,496 - 2412375 0.940
Mato Grosso 3,383,767 - 1,976,764 D584
Minas Gerais - 3,372,067 23,147,758 6.864
S3o Paulo 4,498,942 17,427,410 3.874

Sources:  Statistic Year Book of Branl IBGE/1996
Brazitian Mineral Year Book D\!PMIIQ%

32 Promotlon 0f the Suppl} of Orgamc lnputs |

There are already organic manure factones (southem Br'tzll) uulmng excrement
spccnally from small animals and other inputs, wilh reasonably compeulwe prices and
assured quality due to its hlgher rate of retention i the soil. Such a fertilizer is more
indicated for fruit and vegetable cultivation. The pmJects of small animals ralsmg, by
their turn, can complemenl the local supply of this type of fertilizer.

Wllhout any doubl lhe mstallahon of organic or organic-mineral manure processmg '
plants wnll havc an unportant role in modemmng the inputs sector.

33 Promohon of Ferhhzers Supply

Table ‘(VI-Z Average Consumphon of Femllzers - 1995

State Harvested area (ha) | Fenrtilizer selhng (mn) Average consumplion of fertilizers
: L 3 - {tontha) - -
Tocanting 365,400 ¢ l7 386 - 0.047
(oids 2,566,496 - - 610,381 - L - 0263
Mato Grosso 3,383,767 779,932 0.230
Minas Gerais 3,372,067 1,407,099 0417
Sdo Paulo - . 4,498,942 3,139,892 0.698

Seurce: Statistic Year Book of Brazil - !_BGEJI996

As shown in '[ablc XVI- 2, the average consumptlon of feruhzers (tonfha) in Tocanlms
Stale is very low when compared to other states. Asa measure to promote the supply of -
fertilizers, it is recommended, among other measures, the creation of storehouses .
supplied with customs services for the importation of NPK (preferably installed in the
Estreito zone). 1‘hc ZPE and the dry port of Araguaina can be utilized for this purpose.

lhe producl ongmary from Africa and Europe shall come lhrough the Ttaqui Port/MA
and be transported through ranlway (Carajds/Norte-Sul railways) until Estreito, and from
there by another way, including watenway, until the processing plant. This system will
reduce the product final cost to the importer. It is estimated a reduction on the costs of
the freight until the processing plant of about US$ 40.00 to US$ 50.00 per ton, in
relation to the present freight prices paid until the ports on the south and east coasts of
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thc (.oumry

With such a measure, thc mstallatlon of small proccsmng plantﬁ whlch will purchasc the
NPK dircetly from the importer shall be stimulated, with the advantage of substantially
‘reduce the input final price, through the climination of avoidable costs such as the
middlemen, customs procedurcs formation of stocks. Fhis will be possible once this
operation system allows to program the acquisition of row material dircetly oriented to
the roll of clients of the fertilizers industry. It is estimated that this reduction will be

superior to 20% over thc sellmg price, being possible to reach even 50% in the sum of
economlev.

It shali bu consider’ed that there are available technologies in other countrics such as
Israel and Austraha with similar soils as Tocamms (sandy ones), which utilize organic-
mineral manure produced utilizing bloteclmology There is information about the
avallablhl) of this type of fertilizer in Brazil, which could be produced and utilized in
Tocantins after an adequate evaluation of the employed technology. This fertilizer could
be produced by Cooperatives with the advantage of cost, availability, besides the
creation of job opportunities and increase of local income.

4 Lii’éstock Sector Moderniia_tion Program

The Animal Health ‘préject has been selected from amorig the priority project identified
and formulated in the Master Plan study for the Secretariat of Agriculture. It is an
important component of modemization of livestock industry in the Region.

Animal health support to livestock production system is the most vital segment of
planning. Whereas farmers easily learn by experience the technic of breeding, feeding
and management in which they become self-sufficient, they need expert’s help in
specialized health services. Prevention of disease is not easy, however, it has pay-off in
- the long run. It is clear that 80 per cent of the disease problems could be avoided by
paying a closer attention to the sound basic prmcnple of managf.ment which includes
early and hmely dlagnoms of disease.

Rapld dlagnos:s and effectlve proph} lacucs play a cruc:al role in disease control system
of the State, especially in viral disease control for which no treatment is available and
which could be conlrolled through th'e effective vaccination,

o This program is represcntcd by an eslabhshmcm of dcsngns and h} gienic standards of
staughterhouses for pigs.

4.1  Backgreund and Justlf catlon

ln order to support the mcreasmg demand of meal partlcularly pork, the role of
slaughterhouse is regarded very important as infrastructure required for improving
public services in the provision of adequate quality and wholesome meat.

While there are four federal registered becl packing ‘;‘)fzmls in the state, _bul a high
percentage of livestock, particularly hogs are slaughtered in non registered small
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backyard or open yard. This is because most meat is sold warm within a few hours of
slaughter {warm, fresh meat being preferred by most local consumers) with butcher
preferring to slaughter their livestock in their own low cost facilities in as close

proximately to the market phcc as possible to save on transportauon and refngcraled
storage cost.

With these small unrcglstered famlmes, cfﬂuent disposal poses mlmmal healih or
environmental problems. As the meat is sold fresh and is well caoked before caten,
nsucs of mlcrobial comammatlon during proccssmg are of liitle relcvance

Hov&ever the health nsks posed mlh the handlmg of carcasses mfecte{l with zoonosis
such as brucellosis, fuberculosis or anthrax, at the consumption of putrefied meat or

meat from septicemia or toxemic animals, are just as great as with ammals slaughtercd
in the local slaughter systems

Except large beel packmg plants most of thc meat are an madequate preparahon for
bemg able to 1dentlfy all sﬂuallons wherc meat could be unfit for huma.n consumpnon

Invest program for the developmcnt of slaughterhouss.s could create a wide prospe«,uve '
opportumtncs for both rural and urban cconomy. '

4.2 Ob]ectwes

a) To construct new slaughterhouses for plg which slaughter capacnty will be a 5(} heads

per day, and their supporting facﬂlues accordmg to natlonal standard of designs and _
hygienic requ;remenl

b) To establish the managcment and opgratlon of slaughterhouses to provnde bclter _
public scrvices for the producuon of hxgh quality and wholesome meat '

c) To saﬁ.guard meat and meat products and to supporl the development of pig
industrics so as 1o stimulate the increasing income of farmers to ensure the provision of
sakcl) food for peoplc who consume meat and meat products

d) Govcmmcntal rolc in_ respect of the heallh and environment aspects of
slaughterhouse construction and operauon is 10 set minimum standards and provide
incentives and technical assistance to encouragc lhelr adopuon

¢) The recommcnded strategy w:th respect to meat procesbmg relates to thc extension of
meat inspection to include ante mortem inspection, the use of slaughterhouses to
provide a data collection point for discase mwonitoring and surveillance, and the

improvement of hygienic slaughtering facilities and the enforcement of environmental
lt,glslauon to waste d1sposal

In addition to the food pn,servahon aspects, the followmg factors encourage the
operation of locallzcd slaughtermg facilities;

()rgamzahon - Govcrnment and admmlsiratwe division into towns, cities, district, etc.
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Technical - Lack of effective methods of meai preservation, storage and transport, and
logistic difticulties involving geographic barriers of distance, terrain, water crossing,
elc. '

43 Project Implementation

It is recommended that a detailed feasibility study be undertaken into establishing a
commercial slaughtering " facility for each municipalities based on private sector
operation under lease from the municipality.

44  Rough Cost Estimate

Around R$l, 500,00.0.00.1'56'1' abattoir. (including waste disposal treatment)
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