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#IV—1 ! Consumption of Pertilizers Per HA of Arablc Land and Permanerit
Crops, in 1979 Source:r » FAO Fertilizer year book. 1980 7

unit : kglha.

N F. 0, K. O Total

Argentina 1973 1.3 0.9 0.2 2.4
1979 L7 1.7 0.3 3.7

Bolivia 1973 0.9 0.7 0.2 1.8
1979 0.5 0.6 0.1 i.2

Brazil 1973 6.1 140 9.3 294
1979 127 273 17.6 57.6

Chil 1973 1L6 2590 2.7 3 8.4
1979 9.7 126 2.3 2 4.6

Paraguay 1973 1.0 0.3 1.9 3z
1979 0.9 0.8 1.2 2.9

Uruguay 1973 83 310 24 417
1979 114 343 2.4 481

South America 1973 6.5 9.8 56 219
1979 10.6 16.6 102 37.4

Autralia 1973 4.4 290 26 359
1979 52 213 2.8 294

New Zealand 1973 8 3.8 1,1 5340 4658 (L7026
1978 552 51950 231717 1,21 1.9

Jdapan 1973 1574 1520 1210 4304
1979 1583 1693 1500 4777

U,S,A, 1873 439 24.5 244 928
1979 54.9 26.0 297 11490.6

Canada 1973 120 110 4.7 283
1979 182 14.1 8.7 4 7.0

Worlid 1973 2178 17.4 14.3 595
1979 345 215 162 771
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IMPORTACIONES DE MINERAL DE HIERRO POR ORIGENES
1979 {1l ) 1930
PAISES Mineral Pajets Hineral Melats
uiles | dllonesl xdies |mdlionas| miles | millones| miles i 1lones
t uss [ s t s 3 U3s
Rolivia o8| o - - Teast 02 - -
brasil Lotes] 2,0 | LSO 45,1 |LhE| w0 P00, 3,3
(hile 18,0 0,4 - . - - - .
Pert . - | w0 . - 85,6 3,1
Yenaruela . - swo0| o . - T 89,1 2,1
Uberts .- . nap o |- - - .
Sudifrica - - w0,0]. 1,1 - - (r) 44,7 () 1,7
Suicla sl 27 | - . i . . ]
ToTAL LRl 32,6 s 604 jLad | 4,0 |voes,a| 4,

{1} Bn 1979 Lo eatadisticu no discrimina ainers! en trotos de pelots duranta sl priser samestye.
L clasificacién 3o ha hecho tenfendo en cuente informaciones & las emprasas destinataries

¥ lor procies respectivos.

1] Las importacianes de 1980 fipuren en INDCE como minersl pero pon el precio » informcita de
la3 espresas corresponde incluirlos en pelets,
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RESERVAS DE MINERAL DE SIERRA GRANDE

(En Tonelodas )

RESERWA YACIMIENTO TOTAL
SUR ESTE | NORTE

Medido | 113.000000 | 6.000000{ 20000000 { 139.000000

Indicodo | 100000000 | 4000000 | 20000000 | 124000000

TOTAL | 2/3.000000 | 10000000 | 40000000 | 263000000

Iferidas:  500.000000 de tonelodas.




RECONSTRUCCION HISTORICA DEL YACIMIENTO SUR DE SIERRA GRANDE
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PERFIL TIPO Y CARACTERISTICAS MINERALOGICAS DEL HORIZONTE MINERALIZADO
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. MENA MAGNETICA 3, INTERCALACION GRAN DESARROLLO
2. INTERCALACIONES ARCILLOSAS 4.ESTERIL- LIMONITA DE CAIA
LENTICULARES
-~
: MAGNETITA
PRINCIPALES T MARTITA
MINERALES PRESENTE . HEMATITA
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SECUNDARIDS - 1 oRITA - ANDALUCITA
. GRANATE ~ MUSCOVITA.

T R ] X E T % < Y Ly



PERSPECTIVA DE LA PREPARACION REQUERIDA PARA EFECTUAR
LA EXPLOTACION POR EL METODO DE BANQUEO VERTICAL

COMUNICACION

LABORES HORIZONTALES LABORES VERYICALES

GALERIAS  OIMENSKONES CHIMENEAS DIMENSIONES
PLANO INCUINADO 550 x 500 m PASO MINERAL 200 « 200 m.
TRANSPORTE 550 % 450 m PASD PERSONAL 200 1 200 m
CARGA 650« 480 m. D VENTILACION 250 x 250 m
PERFORALION 400« 400 m TRANSFERENCIA 200 1 200 m.
NOTES



METODO DOE EXPLOTACION POR BANQUEO VERTICAL




METODO AXFERIMENTAL OE EXPLOTACION FOR “AMARAS Y

PILARES APLICABLE A INCLINACIONES <31




PERSPECTIVA ISOMETRICA DE INFRAESTRUCTURA DE SERVICIOS

7/ __CHIMENEAS DE VENTILACION
Y SERVICIOS 4«2400 nf/h

ESTACION DE
’ BOMBEOC 2100

I
CHIMENEA OE X

TRANSFERENCIA — \/ C"\ F‘/

SUB. ESTACIONES
DE TRANSFORMACION




I

PARAMETROS QUIMICOS

A) LEY DE LA MENA

ELEMENTO FORMA DE PRESENTACION LEY
Fa OXIDE* L*LULLE EN HCI 54.9 U
(COMFENLE faneNETITA  HEMATITa, MUTITA )
Fe TCOLs L CONMFUETC PORIGLES 51N Y
[COMFRENGE DURD: | SILILATUS SLFUADL, eic.)
Fatée Fog O3 (Mogretital
T b % = 10 °%
51.3 Y% z 2 75 %

§) COMPOSICION QUIMICA DEL HORIZONTE MINERALIZADO

Fe z 548 % ¢ 15T %
510, z 535% ¢ urs %
a0 = 4R85% ot 043 Yo
P = 1.93% * 0557 %
5 z D48% ¢ 00N %
€20 : 327% ¢t 033y %
RESERVAS
AREA COMPRENDIDA CATEGORIAS OE LAS RESERVAS
MEDIDAS INDICADAS INFERIDAR ToTAL
{t} [t) [f) i)
CUT OFE/NIVEL 410 55036.000 7BLOO0 34RO 5816300
NIVEL 410/ 44 42503.Q00 1445,000 5438000  10TE29.°CC
NMIVEL ¥ad/ux: fla3.000 348, 2,000 ERATR.OM  wyinel v
TOTALES DCL YAZIMIENIT HAZTA 1037dz. 000 243e6.000 7220007 210590.04)

OV m, OL PRCFUNOITAD

NOTES
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IMPORTACION GLOBAL ~ ANO 1981 — ENERD/DIGIEMBRE {cuedro)
EVOLUCION HISTORICA DE LAS IMPORTACIONES (gréfica)

EVOLUCION HISTOAICA DE LAS IMPORTACIONES DE NUTRIENTES (grafico)
IMPORTACION MENSUAL — POR PRODUGTO (cuedro) -

EVOLUCION MENSUAL DE LAS IMPORTACIONES (gréfico)

COMPARAGION MENSUAL ENTRE LOS ANGS 196G y 1981 (gréfice)
ABASTEGIMIENTO MENSUAL PROMEDIO OE IMPORTACION (grafico)

PRECIOS FOB PROMEDIO ~ EN DGLARES (cuadro)

PRECIOS CIF PROMEDIO - EN PESOS (cuadro)
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ABASTECIMIENTO TOTAL Y PARTICIPACION PORCENTUAL (cuadro)
EVOLUCION WENSUAL DEL ABASTECIMIENTO TGTAL (gréfico}

RELACION HISTORICA DE ABASTECIMIENTO - CONSUMO APARENTE {cuadro)
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Jafa dal Depertemento : Ing®. Agr®. Edgerda Guillerma WUNOZ RATTO

Técnico

1 Ing®. Agre. Albarta José ALVISID
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EVOLLCION HISTOARICA DE LAS IMPORATACIONES
EN TOMEL ADAS DE PROCUCTOS Y D€ NUTRIENTES

JOMELADAS E??xgz:sss
PRODUCTOS
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v20.000 4 L. .
Aaf .1
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2 - .
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EVOLUCION MENSUAL OE LAS TWPORTACIONES - ANO 1981

EN TONELADAS DE PROCUCTOS
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DE _LAS TWORTACIONES ENTRE LOS AROS 1560 y 1981

,BRAFICO COMPARATIVD OF LA EVOLUCION MENSUAL

EN TOMELADAS DE PRODUCTDS
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SCOPE OF WORK

FOR

THE FEASIBILITY STUDY

ON

THE ESTABLISHMENT OF A PHOSPHATE FERTILIZER PLANT

IN

THE ARGENTINE REPUBLIC

AGREED UPON BETWEEN

JAPAN INTERNATIONAL COOPERATION AGENCY

AND

DIRECCION GENERAL DE FABRICACIOMES MILITARES

HIERRO PATAGOWICO DE STERR4 GRANDE S.A M.



In response to the request of the Government of the
Argentine Republic, the Government of Japan has decided to
extend technical coop;fation in conducting a Feasibility Study
on the Establishment of a Phosphate Fertilizer Plant Complex
using the Phosphorous Concentrate (hereinafter referred to as
Mthe Study") under the Agreement on Teéhnical Cooperation between
the Government of Japan and the Government of the Argentine
Republic signed on 11 October 1979.

Accordingly, the Japan International Cooperation
Agency (hereinafter referred to as "JICA"), the official agency )
responsible for the implementation of the technical caoperation#‘
programs of the CGovernment of Japan, disbatched a preliminary
survey team headed by Mr. Kenji Iwaguchi from 4 to 17 December
1982 to work out the scope of work of the Study with the Direc-
cidén General de Fabricaciones Militares (hereinafter referrted
to as "DGFM") and Hierro Patagdnico de Sierra Grande Sociedad
Andnima Minera (hereinafter referred to as "HIPASAM') the
counterpart organizations on the part of the Government of the
Argentine Republic.)

As a Ttesult of a series of discussioens, JICA, DGFM
and HIPASAM hereto agreed upon the scope of work of the Study.

In agreement, three:.(3)copies of this text in Spanish
and three (3) copies aof the same in qu{ish are signed, so that
one Spanish version and one English‘ve;sion will remain in
hands of each undersigner.

The parts constitute their 'legal <dresses for all
purposes related with this document: DGEM in.Cabildo éﬁ, in the
City of Buenos Aires, HIPASAM in Belgrano 1370, in the city of
Buenos Aires, and JICA in Shin Juku Mitsui Bidg 2-1-1 Nishi-Shiu

Juku, Shinjuku-ku, Tokyeo, Japan.
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Date: 17 Decemper 1982

Place: Buenos Aires, Argentine Republic

/
2 T 4,
: /
KENJI IWAGUCHI /7 ARNOLDO ;ROLAND
/!

Leader, Preliminary Survey Team / Colonel
Director, Industry Division Develppment Director
Japan International Cooperation Agency Direccién General

de Fabricaciones Militares

‘ K/YK/\/TA r)ﬁ__\ﬁ

i
\ ANGEL ZIADI
Brigadier General {(E.R.)

ajrman of the |Board
Hierro Patagdnico de Sierra Grande

Sociedad Andénima Minera



IL.

Objeclive of the Study

The objective of the Sludy is lo examine the technical, financial and

econorhic feasibility of the etablishment of a pho—sr)hate fertilizer

plant complex using the phosphorous concentrate (apalite concentrate)

which will be recovered from the tails {disposal ore) disposed from

the

iron ore processing plant operated by HIPASAM in Sierra Grande

(hereinafter referred to as “the Project").

Scope of the Study

In order to achieve the above objective, the Study will cover the

[ollowing items:

1.

1.1

1.3

2.1

o
3%

2.3

2.4

Review on the background of the Project

To review worldwide supply & demand and price movement of phosphate

fertilizer

To review present situaticn of and policy oa agriculture in Argentine
To review presenc sifvation ol and policy on fertilizer in Argeatine
Supply and demand of fertilizer

Fertilizer indusiry

Study on the detailed fertilizer market 2od its distribution system

in Argcntine

To review preseant and past supply and consumption of phosphate fertilire-r
To investig-ate present and past prices of phosphate fertilizer

To project demand and supply of phosphate [ertilizer in Argentine
for coming ten years

I'o assess present markeling and distributiqn system and to propose

the future distribution system which is most suitable for the

evvisaged project -91 —



3.3

[2)

Ta estimate the cost of transport and distribution from the
manwlachtring sile o major market area

E"-tud;,; on the raw materials for the (crtiliz;r production |

To investigate present situation of lhe iron ore processing plant in
Sierra Grande and the future plan for supplying tails

To-analize the characleristics of tails to be fed to the phosphoroys
concentration plaat

To review varigus data on the contents of tails

To analize the contents ol samples picked up. during the commercial
operation of the plant

To study in laboratory and pilot plant on the concentrability of lails
To investigate availzhility of essential raw materials other than
niosphorous conceairate

Study on the project location and site

To investigale the natural conditions of the site ond its surrounding are2
Meteorology

Geology and tonogranhy

To investigate the socio-economic conditions

Population, labowr force and wages etc.

Indusiries

Regiocal development plan

To investigate utilities and infrastructure such as electricity , gas,
water, transportation (road, port and railway) and commuuicatiié/

To select the plant site based on the results of the study oo the
availability of raw materials, utilities, infrastructure and other [ac@

Study on a prospective product or product-mix

To conduct the comparative study on the possibility of producing the



6.2

5.3

6.1

6.2

6.3
G.4
6.5

6.6

8.1

following products

Single superphosphate §.8, P)

Triple superphosph:;te (T.s.P)

Fused magnesium phosphate (I, M. P)

Compound fertilizer

Phosphoric acid

Others

To select prospective product or product-mix

To examine optimum production scale

Preparation of the basic plan and the philosophy of the design of Lue
fertilizer plant

To determine condition for the design of the proposed facilities
To prepare the philasophy of the desiga

Plant design of following items

Proceseing plants, facilities receivipg raw materizls, product storing and

shipping facilities, utilities, cff-site facilities, laad ,a’.lnd access roads
Process [iow sheet

Plant layout

To propose transport plan of materials {or plant constructioa

To prepare implementation program of plan; construction

To propose the operation progsram oo the commercial basis

To prepare organization and manpower plan for plant caestruction and
operation oo the commercial basis

Study oa environmental protection

Estimation aof construction cost of the proposefacilities

To estimate construction c.;)st of the manufacturing plant

To eslimate construction cost of the auxiliary facililies
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-

Financial analysis

Capital requircments

Fixed capital {land, plant construction, auxilia.r-y {acilities and
pre-operation cost etc.)
Working capital

Expenditure schedule
Procurement of capital
Production cost

Projected balznce sheet
Projected iscome statement
Projected flow statement
Financial internal rate of return
Sensitivity analy-sis based on possible variations in

{2} Investmment cost, (b) price of raw materials, (c) sales price,
(d) interest rate and (e) irflation rate

Economic and scocial evaluation

Conclusion and recommendations



IlI. Framework and schedule of the Study
The 'Sfudy -will be carried out by the following four sleps:
(:;.) Step 1 : Preparatory work in Japan
) Sécp 2 : Field work in Argentine
{c) Step 3 : Home office work in Japan
(d) Step 4 : Presentation of and discussion on the Draft Final Report.
.. in Argentine

The tentative schedule of the Study is as -shown in the Annex.

IV. Reporis

JICA will prepare and present the following reports to the Government

of 'the Argentine Republic

(1) Ioterim Report written in Epnglish ar-zd Spanish., at the ead of the Step 2
in the IT0
: 10 copies

(2) Draft Final Report written in English and Summary writien in
Spanish, within five (5) months after the commencement of the
Step 3 in the I
: 15 copies

(3} Final Report written in English and Summary written in Spanish,
within two (2) mooths zfter the receipt of comments on the
Draft Final Report by DGFM and HIPASAM

: 30 copies

- 95—



Undertaking of the Argeatine Side

The Argentine Side will:

(1) assign a ceriain number of its own pcrsonn-el to be agreed wpoy,

(2) prepare the visit of the Study Team (o the perlinent authorities
and facilitate the access of the Study Team to all the informatipn wailable
required for the purpose of the Study,

(3) provide the Study Team wilh appropriate olfice space and suffiojax
office supplies and equipment,

{4) provide approprizte transportation means whenever necessary fnr ze Stud:

(5) arrange for the exporting of samples from the Study Team ft;l‘ e
experiments and analysis in Japan,

{6) provide the pertinent information available [rom the Argentine oymrpari
to the Study Team,

(7) indemnify the Study Tecam in respect of damzges claimed againg;
them for actions performed in the course of their official dutieg,

Uandertaking of the Japanese Side

JICA wil:

(1) dispatch the Study Team [or the implementation of the Study,

(2) dispatck a team forpreszatation of and discussion on the
Draft Final Report,

(2) transfer the technology related to the Project to'the Argzeantine

counterparts in the course of the Study.
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MINUTE

BUENOS AIRES,

In accordance with the Technical Cooperation Agreement
between the Goverment of JAPAN and the Government of the ARGENTINE
REPUBLIC dated 11 october.1979, an agreement has been celebrated
today between JAPAN INTERNATIONAL COOPERATION AGENCY (heveinafter
referred to as "JICA") as one part, and the DIRECCION GENERAL DE -- .
FABRICACIOMES MILITARES (hereinafter referved to as"DGFM") and
HIERRQO PATAGONICO DE SIERRA GRANDE SOCIEDAD AMONIMA MINERA (herein-
after referred to as "HIPASAM") as the Counterpart, about the
performance by "JICA" of a Feasibility Study for the establishment
of a phosphated’ fertilizers plant in the Argentine Republic,
utilizing ‘phosphated tails from HIPASAM ironoré processing plant.

Both parts agreed that at the end of the field work in
Argentina the Feasibility Study Team will show in the interim
report, 2t least three (3) high priority products in censultation
with "DGEM" and "HIPASAM'.

Since now, the preliminary survey team expressed that "JICA"
will make its utmost efforts to invite the personnel assigned by
“DGFM" and "HIPASAMM to travel to Japan so as to perform jointly
with “JICA" the final selection of the product or p%oducts upon
which the economic study will be performed.

In agreement, in this city of Buenos.Aires, three (3) copies .
of this text in Spanish and three (3} copies of the same in English
are signed so that one spanish version and one english version will

remain in hands of each undersigner. / //////’—:;;>K;
L2 Ed A~ <7 W ez
KENJT TWAZUCHI 7‘)«9.&«01. 0/ROLANDD

Leader, Preliminary Survey Team S /gion
Ditector, Industry Division /// Develppmeéns: fecior
Japan International Cooperation Dipéécién General ce
Agency ! . Fabricacione%@}}b&:ﬁ
e >
- A'GEL ZIADI

iggdier Geneyal (E.R.}

Chatfman of the board
Hierro Patagénico de Sierra Grande
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