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2.1

2.2

2.3
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SUMMARY

General.

The Provincial Government of Neiouén, the Republic of Argentina envisages
the establishment of an ammonia/urea complex (the fertilizer slant) based
on natural gas which is abundantly availatle in the Province. ¥ith this
objective, the United Nations Industrial Development Organization (uNIDO)
nas provided the Government with assistance py financing a pre-investment
study for this project. The UNIDO has assigned the expert to carry out
the study. The expert commenced the study on tae 1ith of February. 1980,
and continued through three months.

During the periocda of stay at the duty station, the expert has conducted
services and investigations, has collected necessary data and informatien,
has had discussions with the authorities concerned, and also has made
inspection field trips to several areas in tne Province and the country.

Thus, this report is compiled.
Market Aspect.

The Project area is located to the western most part of the intensive cultivation
land formed by the valleys of the rivers Riuv Colorado, Rfo Neuquén, Rio Limay
and Rio Negro.

t was found that the farmers in the Project area have been forced to purchzse
urea with extraordinary high price, whizh is approximately two times as much
as the CIP urea price,

Thus, the growth of fertilizer consumption has been stagnant.

In due respect of the facts that the Project will produce urea with far lower
cost than the presently prevailing price and the characteristics of agriculzure

in the area, the demand of urea is forecast:

1985 77,920 (z/y)
1490 147,490 {t/y)

In zeneral, in Argsntina, the agricultural sxtention services arz found o
te weil establisined by both the public (IUTA) and privats (fertilizer dis-

triouters) s-ztors.
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4.2

4.3

5.0

‘lechnical Aspect.
Based on the forecast demand, the production capacity is set up to be:

Ammnonia 260 t/4
Urea 400 t/d

Overviewing the local counditioms, the plant site is recommended to be located

in the vicinity of Seni.ilosa.

The scope of the Project 13 proposed to be so calied "Grass Root” basais,
that the Project is to intake natural gas and water and to output ure: . as
only final product, thus all of the facilities required for intermediate

operations are considered to be faciliitated py the Project expense.
Financial Aspect.

The total capital requirements are estimated as follows, including plant

cost, pre-operating expenses, working capital and interest during construction:

Total Capital Regquirements Uss 392,340 thousand
(1979 as erected price)

The total production cost is calculated to be USS 239/t, with 10% of return

on total capital requirements.

The resultant production cost is compared at the farmers' gate price to find
that the Project will be able to supply the farmers with the price approximately
USS 100/t less than the presently prevailing price.

International market price of wrea is projected to be US$S 220/t CIF Argentina
in 1983 and approximately USS 300/t in 1990. Under this price tendency, the
Project will benefit the farmers in the area and thus, the viability of the

Project should be confirmed through the financial and economic analysis.
Recommendations.
Formulation of the Project executing agency.

At present, no probable invester or proper agency exists for the planning
and investigation of the Project materialization; it is, therefore, recommended
to formulate a project team in order to call possible investors and for the

possible investors to be properly guided,




5.2 Clarification of the available incentive facilities.
In Argentina, there are many incentives for the domestic and foreign investors
especially in the industrial fields.
However, those incentive facilities are to be clarified only after the applica-
tion is made for the certain investment project.
In order to induce the possible investors, it is recommended to clarify the
important part of the incentives, such as gas price reduction, infrastructures
and tax/duty incentives which are to be made available by the Federal
government as well -s the Provincial government.




UNITS AnD ABBREVIATIONS

uNITS

dedqsuring units : Metric system.

douetary umits : Jnited States Dollar at 1979 current price, unless
otherwise noted.

Time : CrCertilizer year is usea for the market study, i.e., expressed as
77/78, wnicn stands for July '77 to Jume '78.

ABBREVIATIONS
t/h : tons per hour.
t/d : tons per day.
t/y : tons per year.
na : nectar = 10,000 m‘2
k| : thousand = 1L3
M . million = 10°
N : nitrogen.
INTA : Instituto ¥acionali de Tecnologia Agropecuaria.
YPF . Yacimientos Petroliferos Fiscales.
roB : free on poard.

CcIir . cost, insurence and freignt.
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PART 1I. INTRODUCTION.

1.0

2.0

2.1

2.2

2.3

3.0

4.0

Project Background.

The Government of the Province of Neuquén is considering the establishment of
an ammonia/urea plant based on available natural gas feed stock, to satisfy

the fertilizer needs of the region.

A study nas been undertaken Dy the Planning and Developing Council. The
Government of Argentina aas thus requested UNIDO assistance in up-dating

this study, as part of the Project titled PETROCHEMICAL INDUSTRY AND PRODUCTION
OF FERTILIZERS (Whole Project).

Official Arrangements (Whole Project).

Origin and Date of 0fficial Request.

Letter N° 817, Ministry of Foreign Affairs of 7 June 1979.

Contributions.
UHIDO : Jss 70,000
Governmeut Uss 32,000
- Cost snaring uss 12,000
- Contribution in kind USS 70,000.
Schedule.

- Whole Prciject
Scnedulea Start : 1 January 1980.
Schedeled Completion : 31 Jecemoer 1980.
- Fertilizer Lxpert
Appointaent Sffective Date : 11 February 1980.

Appointment Termination vate : 10 day 1380.

Objectives of Project (Whole Project).

To advise on and assist in tae development of petrochemical production

faciiities in tne Province of Neuquén.

Acxnowledgement.

#ita the fullest supports of counterparts, the expert accomplished the

assigned jou to nis satisfaction.
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The expert nas to ac<nowledge tne very kind co-operation extended by !linister
Ferndndez and Minister Gutiérrez and their associates.

Furthermore, the expert must admit that, Miss Blanca C. Tirachini, without
ner extensive assistance as an interpreter, a secretary, a typist, an expert,
and 4 very good friend of tne expert's, any parts of this report would not

nave been written properly.
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PART 1II FINDINGS

Chapter 1. GENERAL.

In order to investigate and examine the proposed Project in
detail, the expert divided the Project into three elements, these

are:

He
.

4Yarket Aspect.

b
[

Technical Aspect.

Capital and Production Cost.

[N
[
(2D

Therefore, the findings by the expert will be explained hereunder

for each element of the Project.
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Chaprter 2. ARIET ASPICT.

2.1 Acriculture and fertilizer Consumption in Argentina.

e -

Although the ratio of agricultural procuction comprised In the zIross
iomestic srcduct is zot wvery niza (
with the decline iIn the population In the zgricultural sector (Tagle 2-2),
agricultural srcducts anc processed commodities thereof ire taking up an over-
wneizingly Bigh -atio in the total sxgort (Tabie 2-3)

It clearly implies that the Argentine agriculrtural production is greatly

contributing -o the national econcmy.

The mainstay of the agricuitural production of the country consists oF
gzrain producticn and cattle raising, Zoth of wnizh z2re Zor axzort.
entina lepends these agricuitural oroduction activities on tie aatural
conditions such as innherent productivity of soil itself, and weather, so that

Sluctua-

h

the cultivation status is unstable, thereby showing an extreme.=xtent o

tion in oroduction frem year to vear.

_nder thesa circumstances, the Serti

lZer CON3SUMDTICH LI ArZ2enTing 1as

=

been showing stagnant zrowth (Tables Z-4 zand 2-3), 3nd a@s been cn 2 censiderzble
ie

iow lavel In comparison with *he consumpticn levels of the other ccuntriss Iin

7i2w 57 tae vast asricuitural land area avalilaple In Argentina (Tabls 2-3)
wiza this agricultural Jrcduction 3ystam In Apgentina, The 301l draductivisrs

18 grzdually detariorazting.

Toerefcre, in orcer Sor Apgentinla Te secure 3 stable position iIn the

Intarnational marxet as 2n agriculturzl sroduct

(13

Xzorting country, It weull
secome necassary o offa2ct investments Sor the impraverent of 3cil 2roductivicy.

Ian this sense, tne potential demand for fartilizer In the zountry Is




[}

[38)

)

Influential Area bv tae Propeosed Project.

(9]

[#9)

General.

The Covernment of the Provinze of leuquén is now slannig to install an
ammonia/urea fertilizer nlant in the Province, maxing use of zbundant

natural zas resources available in the Province in crder to supply the

[}

product (urea®) to the valleys which are the irrigatad area 2y the rivers,
lad
A

i.e., Rio lJegro, Rio Neuguén, RIo Limay, and 2Zo Colorado

The olant is considered to De located in the Province of Neuguén In view
of maximum utilizatica of natural resources available in the Province

and for the industrial development of the Province.

).

(3]

(* Justification Is made ian Chapter
Paysical Location of deuguén Provinee.

The city of Neuguén is located 530 &m to the west of ZaniIa 3lanca, which
is one of the main international torts in Argentina, ané 250 £m to the
east of Andes mountains.

The city is connected to 3ania 3lanca by a wide gauge railway (1.376 =)
#hich extends to the west of the city until Zapala. Yarious highwavs
run across the city, among others caved nighways connect the city of
Jeuquén with the cities in the zrovinces of Yendoza, La Pampa, 3uenos

Aires (soutiern zarts only), 2Io iegro, Caubut, znd Santz Clruz.
Influential area oy the Project.

Since tae oroduct urea deing bulky, the transportaticn of the -craduct
snould rely on the surface transport such as railwav wagsns and trucks/

lorries on the hizaways. (2iver <ranstort nizat not e fa2asisla due 2

is 32C up 20 2e as follows:

(IZnfluential Area (Proviace) by the Proiecs)

- lLa Panza® ('whole area of sroviace Is Included in crier %o zomzansazt:

- = = - L - -
ti@ araa of Iguthern 3Suencs Aires Frovince yn




-rendozas

II-4%
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2.3.1

2.3.2

II-5 '

Agriculture in the Influential Area (AREA).

General.

In view of annual precipitation, the land of Argentina can bDe classified
into drv zone and wet zone (Figure 2-1). The major parc of the AREA
(influential area) lies in the dry zone; nowever, the agricultural
activities in the AREA are dependant upon the irrigation water made
available from the rivers, i.e., 2Io Colorzdo, Ric Neuquén, Rio uimay, and
Rio Negro. Thus, the AREA forms one of the most important agricultural

areas specialized in the intensive cultivation in Argentina.

Cultivated Area by tach Crop in the AREA.

(Detailed information is attached as Appendix 4).

Among the AREA, the orovinces of Neuquén, RIo Negro, and Yendoza are mainlv
occuried (approximately 70% of cultivated area) by fruits, i.e., apples

and pears for Heuquén and Rio Negro, and grapes for Yendoza.

On the other hand, La Pampa is under extensive cultivation for zrains

and pastures.

Taus, the AREA has 4.1 million hectars of cultivated area, in w#hich 58.3%
for zrains, 31.3% for pastures, 8.4% for fruits, and 0.9% for vegetables
(Table 2-7).




2.4. Tertilizer Consumption in the AREA.

2.4.1 General.

In parallel with the past trend of fertilizer (especially aitrogen
fertilizer) consumption of Argentina as 2 whole, the consumption in =ae
AREA also remains stagnant growth.

Table 2-3 snows the past trend of nitrogen fertilizer ccnsumption in
Andina and Patagonia regiom, which Is not exactly the zame as the 1REa
nowever, it reflects almest directly the tendency of the AREA. From
Table 2-3 and Appendix 4, it is calculated that, even at 3 Deak consumo-
tlon peried, i.2., 1972/73, Andina and Patagoniz region onlv consumed

~

20 Xz of nitrogen jer lectar of zultivated area (or 43 kg/ha of urea),
although these regions covered by the intensive crops cf Srul:s.
In this zaragrapn, analysis shall De made Zcr the constraints wahich

limitad the growth of fertilizer consumption in the AREA.
2.4.2 Yajeor Constraints Sor the Tertilizer Consumption in 3eneral.

Senerzlly constraints for the fertilizer consumction are rafarad <5 th

Scileowing factors.

3. Zeconomic factors

haah PN - N P < = - e - -~ - - - L m- = - R
(This Zactor Is mainly influenced v <he zharzc<ariztis o 301l

< -7 - - - t By - e . Y -
iv value/cesT »3tio (“ 122 r3ITio LeTtwean T acremaent T ZIricuntuiral
IroLslT 3ns Ingut)

p. Systematic factors
i. availability of fertilizer where and when needed.
ii. establisned system of agricultural product marketing and distribution.
iii. agricultural extention services '
(To give the farmers the knowledge of fertilizers).
iv. agricultural credit system.

v. land ownership.




2.4.3 Analysis of the Past Fertilizer Consumption in the AREA.

1) General.
Figure 2-2 shows indicative (since there is time gap among data) trend
of fertilizer consumption in the AREA versus trend of major factors in
the constraints.
It snould be noted from Figure 2-2 that the peak consumption in the AREA
was recorded before oil crisis, when nitrogen fertilizers were excessively
available with extraordinary low price in the world. And local production
of urea by PETROSUR commenced in this period. Consequently, the urea
pri-e in the AREA renorded the lowest and availability was the highest.
Anotaer point ia Figure 2-2 is that the big difference between the C.I.F.
and the farmer's gate price of urea. In the following section this
difference shall be analyzed.

2) Analysis of farmer's gate price of urea in the AREA.

a. Farmer's gate price of urea. '
According to a distributor in the AREA, the price of urea at farmer's
gate is quated to be as follows:

(Price as of March 1980).

Domestic produced urea: 348 $/ton.

Imported urea : 387 $/ton.

These are the prices on cash on delivery basis; however, with credit

basis, imported urea price becomes as follows:

30 days' credit: 416 $/ton.
60 days' credit: 447 $/ton.

On the otner hand, international market price of urea at the end of
1379 was approximately 180 to 190 $/tca C.I.F. at he port of major
importing countries.

Comparison of these figures leads to the conclusion that farmers in
the AREA have to buy very expensive urea.

Thus the consumption of urea in the AREA has been stagnant.

b. Transportation cost of urea.

According to tne tariff of transportation, followings are the quated




cost for the transportation of cargo from Buenos Aires and Bahia
Blanca, wnich are the major ports of entry to the city of Neuquén.

i. Trucks (including insurance charges)

- Buenos Aires to Neuquén 60 $/ton.

- Bahia dlanca to deuquén 45 $/ton.
ii. Rail way

- Buenos Aires to Neuquén 19.4 3/ton.

--Bahia Blanca to Neuquén 33.9 $/ton.

However, as far as truck tariff is concerned, the AREA is producing
approximately one million tons of fruits and other agricultural
products, wnich are being transported mainly by trucks down to Buenos
Aires and Bahia 3lanca. Those trucks down to Buenos Aires provincez
will come to the AREA with practically empty cargo. Taking advantage
of this empty cargo, fertilizer distributors are transporting urea

with the cost of approximately 35 $/ton from Buenocs Aires to Neuquén.

c. Charges and bzndling cost of urea at Buenos Airas port.

According to recent date (end of 1979), those charges and costs are

estimated to be as follc s.

F.0.3. price : 155 §$/ton.
Freight : 30  $/tom.
Charges and Handling Cost: 99.9 $/ton.
Ex-Port Go-Down : 284.9 $/ton.

The analysis.

As has been analyzed in the foregoing sections, the farmers' gate
price of urea is extraordinary high.

The major causes of the expensive price are analyzed to be:

- high cnarges and handling cost at the port of entry

- high margins of importers and distributors

- high financial charges.

Therefore, if the Project is implemented and the resultant production
cost is reasonable level, this price constraint will be removed to
increase the consumption of urea, in addition to the benefit of the
Project implementation for the timely availability of urea to the

farmers.
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2.5 Demand Projection of Urea in the AREA.
2.5.1 General.

The demand projection shall be made in this paragrapn based on the
following formula:

Urea demand= (Cultivated area x Ratio of fertilized area) x

(Optimum dosage x Ratio of actual dosage)

This formula is applied for each of the four major crops in the AREA,

tnose are:

- Grains

including wneat, rye, barleys, cats, maize, sorgnum, sunflower,
millets, etc.

Fruits

including apples, pears, peaches, grapes, etc.
Vegetables

including vegetables, tomato, potato, etc.

Pastures

including alfalfa, pastures, sudan grass, etc.
The cultivated area in the AREA in 1980 is estimated to be as shown in
Table 2-7, based on the data compiled by M¥r. Carlos Zirate (Appendix 4)
According to Table 2-7, only the province of La Pampa in the AREA is
cultivated with the extensive crops sucn as the grains and the pastures;
other provinces in the AREA are mainly cultivated by the intensive crops
sucn as fruits and vegetables. In view of availability of agricultural
water, La Pampa is mainly relying on tne natural rain ana the other provinces
are relying on the irrigated water.
On tne basis of above mentionea formula, the demand of urea in tae AREA
snall ve projected for the year of 1985, the preliminary target of

comuwencement of production by the Project, and 1990.
Cultivated Area.

The government of Republic of Argentina has a plan to expand its irrigated
area utilizing abundant water resources, among other provinces, the provinces
in tne Project AREA will se made available the irrigated land with figures

shown in Tapie 2-3. Altnough tne land will De made availavble in the year




2

.S.

3

of 19382 as suown in tne table, it will take some time for farmers to

settle in tne new land Defore the land starts agricultural production.

in view of tnese factors, the new area in Table 2-9 is projected to

commence its agricultural production in the year of 1985 and the possible
area in the table is projected to commence in 1990.

As for tne alocation of the new land for the crops, the past trend of the
cultivation as snown in Appendix 4, and the opinion of the local development
authorities are taken into account to project future cultivated area for

eacn ¢rop as snown in Table 2-11.
Fertilized Area and Dosage.

In view of the fact that, after the Project is implemented and starts its
production, urea will be made available to the farmers in the AREA with

far less price than presently prevailing price and at the time of necessity
witn sufficient quantity, the femilized area ratio and dosage ratio with
the optimum dosage are.farecasted in Table 2-10. Those ratio are drawn in
due consideration of the ratio for 1980, which is estimated on the basis

of discussions with INTA people and other articles (Appendix s)

and is quite fit to tne peak consumption in the past wnen the price of urea
is not expensive but the availability is limited.

As for the optimum dosage (recommended dosage), the following figures are
taken with reference to the opinion of INTA and other articles listed in

Appendix 3).

Crops Optimum dosage

Nutrient N kg/ha Urea kg/ha
Grains 80 174
Fruits 100 217
Vegetables 80 174
Pastures 10 20

2.5.4% Demand Projection of Urea in the AREA.

On tne pasis of apove projected figures and the following formula, the

demand of urea in the AREA is forecast as follows: (Table 2-11 and Figure 2-3)
Year Forecast demand /urea t/y)
1385 77,330
1390 1u7,490
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2HANGE I

INDUSTRIAL STRUCTURE

(Argentine 1925/1377)

(Unit: %)
I.  COMPOSITION OF GRCSS JCMESTIC PRODUCT
Zndustrial 1325 / 29 19us5 / 43 1265 / 53
sector Avg. Avg. Avg. 1377
agriculture 27.0 1.1 15.0 12.3
danufacturing 23.3 30.3 Ju.2 35.53
dining § 2.1 2.2 2.8 .3

Construction

Services

47.1

46 .4

5.2

45.3

II. SECTORIAL DISTRIBUTION OF PCPULATION
Industrial 1525 / 29 13u5 / 49 1865 / 82

Sector Avg. Avg., Avg. 1370
Agriculzure 35.2 25.0 18.3 14.3

4anufacturing 20.3 23.3 24,2 2.7
dining 35 4.3 5.3 7.2 3.4
Construction
Services 28.u 44,3 32.8 37.1
CII. CCHUPCSITICH IF EZXAPORT
2Q 1345 a2 -ans / A
Inc.;s%r‘.al 1325 / 29 1343 / a3 1363 £3
>2CTITr Avg_ Ave. lhvg
Azricuitural 26.1 30.92 38.7
Products
Torestry 2.2 2.2 1.9
Preduets
Jshers 1.3

v Social,




TRADE STATISTICS

(Argentina)

7ear

EXPORT

Agricultural Products =

Zhemicals, ?lastics
% Rubber Products

dides, Skias, Wool etc

Jdetals, “achineries, Zguipment

ete

Jthers

TOTAL EXPCRT

IVPCRT

Ainerals

Chemicals, Plastics
5 Pubber Products

Jood 5 leilulose Preducts

detals,Machineries,Zaui
etc

Zthers

u31.23

62.3

2,188.2

2113

373.3

172.2

oment, 1,186.4
281.5

T2TAL TUPCRT

[B]

“ Agricultural :sroducts in
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Table: 2 4

SURPLY_ 01 ATTROGER FURTILIZEN (ARGLNT L)

1 ¢ ar 12713 13774 /.5 15776 76/117
LOCAL PROLUCT L0
Anhydvous Ammonia & 2 878 4,068 1,350 2,592
Ammonium Sulfate % 3 56,4821 50,621 37,396 32,947 N. A.
U 3 36,330 39,633 22,024 25,467

RTINS =
AnwuGuium Sultate 9,934 - - - 3,000 [ - - .
Urca 7,000 10,000 16,130 6,068 20,808
Antwon tum Chluride 150 187 22% b5 -~ - -
Amonium Sultate Hitrate 2,751 5,474 3,476 2,250 2,391
Sodiun Bitrate 14,600 14,268 1,820 H,724 1,690
iitric Carbide - - - - - - - - - 1 601

Anhydrous Anmonia 2,000

1. Calender year

020 Bacluding ammonia usaed tor the production of ammonium sul fate and ured
“ 3. kxeluding those used for the production of complex fertilijzer
H.A : Hot Available

17178

A

2,394
5,020

199

wI-11
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PRODUCTION AlD CONSUMPTION OF

NITROGEN FERTIL

o~
o b id

RS IN ARGENTINA

(1978 / 1979)

(Unit: Toms)

II-158

QRIGIN

Urea Ammonium Sulphate
rroduction 85,000 39,200
Imports 20,000 - - -
UsE
Wheat 16,000 - - -
Sugar Cane 24,000 4,000
Haize 2,000 - - -
Tea, Tabacco 4,000 - - -
?astures - - - - - -
otato 1,300 4,900
Hertculture 4,200 3,300
Top fruits § Grape 5,000 16,000
Citrus 5,000 - - -
Industrial Use 20,000 5,500
Captive Use 1,500 2,000
Zxoort 2,500 300
TOTAL 38,000 39,000

(3ource: 17 Jct.

73 PETR0OSUR)




II-16

3

1A,

IR 3

~27-
TILIZEXS 22
JANENT C20PS.

T

R

——
a

¥D Ao 2ERY

"

{PTION OF

vy
[y
LAl

S

o N
- a Y
Lo

3

x

2A

n,

tn

(9]
N

K]

3.7

-
-

1371

la

Arcent

px)

+4

oy

(o]

o
(o]

13.2

-4

m

1971

53.0

wy

(R

2.3

2.4

76
1371
1375

o

o4

2.3

«1

!

2

(48]

ol

1.2
7.4

oy

i

(aa]
4

m
.

[{al

«i

(42
L&

v

sragua

ol

o

ol

(@]

2.2
21.3

L0

«!

0.9

Jruguay

32.3

«)

«t

4
et

1375

3.2

oy

o3

i

w1

3.America

31.3

Ll
o

[Ye]
t~

1t

o~

-1
(o)

[0 Bl
.

-
()

t0

«)
Lot )

({8}

o

w
«d

1378
1971

567.4

33

Zealand

Hew

«)

o

[

o
i

(8]
"y

23.7
125.4

y
uy
o

37.2

P

Jagan

oy
«©
oy
by |

(25}
0

.

w

!

[Te]
t~
™
-

o

L8
o

o

@
4

A

oy

L

w?

!

i

(24}
i

&
(]

o)

L8|
14!

w0

«d

t~

()

o}

naca

N

-

Lial

m

(48]
«t

.~
- s

T

“

-

aor

o“y

wy

(I3}
i

(a2l

[N
LN}

on
A




")
<
gl
£
(&)
-
=
[ o]
fFa
(=)
2
(®)
@]
[Q)]
(£]
T

T

———
O

nubut

~
(T4

o legro

RZ

Mendoza

3,
\

cuén

leu

astures

2

Jegetable

mato

Bl
.




NITROGEN FERTILIZER CONSUMPTION

(ANDINA AND PATAGONIA REGION)

Table 2-3

(Unit: t/y)

1I-18

YEAR NUTRIENT UREA EQUIVALENT
66/67 7,054 15,335
67/63 6,546 14,230
58/69 $,097 11,080
69/70 7,0u1 15,307
70/71 9,036 19,643
1/72 10,924 23,748
72773 10,961 23,828
73/74 9,041 19,654
T4/75 3,728 8,104




LXPANSIOH OF IRRIGATLL AREA BY PROVINCLS

(Unit: M ha)

Table: 2-9

Irrigated New Project Area
Provinces Area (By 1982) New Area Possible Total
(1979) Rehabilitation New Project Total Area Possible
Area
Neuquén 31.0 - - - 7.0 38.0 2.8 40.8
Rio Hegro 134.3 82.6 11.5 228.4 117.8 346.2
Mcndoza 3u49.0 264.9 - - - 612.9 70.0 682.9
)
L
Chubut 21.0 20.9 - - - 41.9 68.0 109.9 1%
Santa Cruz 4.0 0.2 1.5 5.7 3.5 9,2
La Pampa 3.5 3.5 $.7 12.7 48.6 61.3
Source: Informacidén bcondmica de la Argentina, March 1979.
-
[
'
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w



Table 2-10

FLRTILIZED ARLA AND DOSAGE

(Unit: Ratio)

Recommended

tertilized Arcea Ratio Dosage Ratio Dosage
CROPS kg?ha
1980 1985 1990 1980 1985 1990 Urea
[
ey
sralns 0.01 0.10 0.20 0.10 0.30 0.50 174 |
Irruits 0.60 0.80 0.90 0.50 0.80 0.90 217
Vepetables 0.30 0.70 0.80 0.50 0.70 0.80 174
Pastures 0.01 0.01% 0.02 0.01 0.01 0.m 20

0Z-11



DLMAND FORLCAST OF URLA

Table: 2-11

1980 1985 1990
ARLA Dosage ARLA Dosage AREA Dosage
(Mha) (kg/ha) (Mha) (kg/ha) (Mha) (kg/ha)
Grains 2,411.5 0.17 2,484.5 5.22 2,516.0 17.4
(410) (12,969) (43,778)
Fruits Ju2.6 65.10 415.6 138.88 514.0 175.77
(22,303) (57,719) (90,346) .
(9]
n
Vegetables 39.15 26.10 84.9 85.26 120.0 111.36 |
(1,022) (7,239) (13,363)
Pastures 1,304.0 0.002 1,511.9 0.003 1,621.4 0.004
] ( 3) ( 5) ( 6)
TOTAL
DLMAND
(t/y) 23,738 77,932 147,493
Nota:

ARLA= Cultivated area in the AREA
DOSAGL = kg/ha of Urea
DEMAND= t/y of Urea in Parentheses

12-I1
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Caagter 3. TICENICAL ASPECT.

3.1 General.

Tecnhnical aspect in the jroject comprises such studies as:

-production capacity study

-natural gas study

-utilities study

-site location study.

The resultant study for above defines the proiect scope by winich the investment

cost for the project shall be estimated.

3.2 Production Capacity Study.

3.2.1 Product identification.

with the natural gas as raw material, for the production of nitrogen
fertilizer, one must go tirougn the production of ammonia dy-oroducing
carbon dioxide.
The ammonia is to be fixed as solid status, unless liquic ammonia
directly apolied to the soil with expensive apparatus, Sor the economic
application of fertilizer.
In order to fix ammonia as solid status, there are, among others, “hree
Wways, i.e.:

i. Tc preduce urea Dy combining ammonia with by-sroduced carbon dioxide.

To produce ammonium sulfate by combining ammonia with sulfuric acid.

ii.
- in this process, another raw material, sulfur, is recuired to
produce sulfuric acid, thus the total process plant facilities are
ammonia plant, sulfuric acid plant, and ammonium sulfate plant.
iii. To produce ammonium nitrate by combining ammonia with nitric acid
wnich I1s also produced from zmmonia.
- in this precess, the total plant facilitated are ammonia »lant,
aitric acid plant, and ammonium nitrate plant.
Among three alternatives discussed above, urea route Is identified to be the
simplest in the technic, and tihe cheapest in the =2comomics.
In addition to these aspects, urea contains highest nutrient ni<rogen (us?%
minimum) among three >roducts.

Agrenomiczll7, Sor the <rops grown Ia the AREA, there Is no Ziffaraenca
2 o}
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Under these circumstances, the sroduct “rom the Project is identified o

Je urea.
Identification of production capacity.

The market study concluded that the oroject demand of urea in 1995 is

78,000 t/y. On the basis of the operating days per year of 330, this is

the capacity cf urea plant of 240 t/d (ammonia 1us t/d). Under aporoximate
of this capacity, there is no break aven capacity in view of technoeconomics,
such as 500 t/d of ammonia olant is Jreak even capacity for the employment
of centrifugal compressors. Therefore, the capacity of the Pro’ect should

Se digger the Detter in accordance with the aconomics of scals. How

[1:}

ver,
the market for the Project is limited as discussed ia <he Soregoing Chaptar,
3T least, 1o possibility to axpcrt Zue to the shysical location of the 2
Project, and the Project iIs capital intensive, so that the lcwer capacity
utilization will result in <he higher sroducticn cost. {(Chapter u)
Under these circumstances, the procuction capacity should De set up is per
tie curves for the Jjemand forecast (Tigure 2-3).
In order to set up the capacity, fellewing cacecity utilization rate Sor
Sezianing years shall bDe ased in view of the difficui~les of <a2canclegy
ansiar:
1st year  30%
2ad year  75%

3rd year  3C%

Therefore, the production capacity of the Project is identified tc e as

follcows.

Urea production capacity:
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The Province of ieuquén occupies 36% of natural zas reserves and 3u% oF

natural zas production In Argentina (Table 3-1). The Proviace is the

iargest producer of natural gas in the country and, with the largest

reserves, remains so Sor some decades to come. (Total 2eserve in the hasin =
. 3

Approximately 340,200 !Mm”),

At present, the 2roduced gas is being sent to the coastal area hrough the

c . . . - i e 4 . . .

following pipe-lines for the industrial and domestic energy uses in 3uenos

Aires and 2ahiz 3lanca areas.

Pipe-lines Jeuquén-3ahlia 3lanca Plaza Huincul-Conesa

Rated Capacity

(#m3?/4) 3,300 300
Pipe size

(inches) 24 3
Length

(xm) 370 460

In addition to these existing pipe-lines, the government of Argentina Is
under construction of a pipe-line (center-west) to transport “he natural
z2s from the ileuquén Dasin tc the grovinces of Mendoza, San Juan, San Luis,
Cordota and 3anta e through a 30 inches pipe-line with the supplying
capacity of 10 HMma/i.

There is a jian to lay a pipe-line Srem Meuquén basin to San Zarlos le

3arilocne. However, the plan is not cencrete ver.

is for local consumption in the Jrovince, an ammoun=s 22 iroroximately
250 %mB/d is utilized, in wnich 230 Mm~ fFor induszrial ise, and 29 'm
for domestic use.

Taking 25 MMm3/d (= 8.5 +# 0.5 + 10.0 + new plans and local use) as 73s
Zemand for the ileuquén dasin, the required gas reserve volume saoculd be

150,000 HMm3 for 20 years supply.

Thus, two figures are compared:




[85)

.3.2
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Total Gas Reserves in the Neuquén bhasin
340,000 MMm3
Preliminary Gas Demand for 20 years
180,000 MMm3
Therefore, the availability of gas in the Province of MNeuquén is qualitatively

confirmed.
Availability of natural gas for the Project.

In the Neuquén basin, there are two natural zas resources, l.e., associated
gas and non-associated gas. However, associated gas is being produced from
small oil wells, except some big reserves, with the average o>roduction
capacity of 1lu n°/d/well of oil, and the produced zas has low Sressure near
to the atmospneric..

Therefore, the Project is unable to depend upon these rescurces without

excessive investment for the facilities of collection and compression.

As for non-associated gas, there are two fundamental classifications of zas
fields in +the Neuquén basin, those are the fislds of dry gas (zas contains
mainly methane) and the fields of wet zas (zas contains heavier tydrocartons
than methane).

The dry gas fields lie in Plaza Huincul and Cutral-Cé area, and the wet zas

fields are In the vicinity of Centenarioc (Tigure 3-1).

Although all taese Tields are intsrconnected each other Dy pice-lines, %he
wet gas 13 being allocatad for Liguefied Fztrolaum 3as (LPZ) and Petr

o]
chemical production, and the resicual zas For the tije-lines cescribed

{4
‘v

in tae foregoing paragrapn. The 4dry gas Is being primarily allocate? for
local use Including fertilizer production.

Among otaer dry gas fields, 3ierra 3arrosa field will ze especially allocatad

for the local use and for the fertilizer >roduction, accoriing =2

N
)

rey

in ?laza Huincul.

The 3Sierwra 3arrosa field nhas the following stecifications:

. e s - ers 3
Jriginal Reserve: 13,000 fim
Pregent Reserwve 4,500 7
(This reserve remains as it is aow, until <

Avzilable at : Zither a7 the well
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2ipe-lines.
(i.2., zas from this Tlald is made available
2ither Plazs Huincul or Centenario <hrcugh

axisting pipe-lines).

Composition of 3as: Shown in Table 3-2 3s a <Typical example.
(Source: Y.2.F.).
There zre many fluctuating factors to decide the sxact zas fiaid on which
the Project snould rely, Decause it takes 3z few vears Sefore <he Prcect
is implemented.
Under these circumstances, this report will hypotheticaliy set Sierra

3arrcsa field as natural gas source for the Proiect.

The zas will be made available for the Proiject, either branching frem the

existing pipe-lines or taking directly Zrom <the well head.
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3.u, Jtilities Study.

3.4.1 3eneral.

Utilities required for the Project are industrial water and alsciric power.
The Project will consume(at the production capacity set up in the Jore-
going paragraph) 2u0 t/h of water and 13,000 kwh/h of electric power.

In this paragraph, availability of these utilities shall be discussed.

3.4.2 Availability of water.

-

The Province of Neuquén, especially in view of the imprementation of
fertilizer plant project (the Project), is located in the walley formulated
by two rivers, i.e., Rio Limay and RIo Neuquén. The flow rates of these
rivers are regulated Dy recently built dams, and the average minimum Slow
rates for the two rivers are controlled to be 3500 ma/sec for Rio Limay and
450 ma/sec for Ric Heuquén. And from these rivers, water is taken Sor
irrigation purpose and is distributed by the networks of canals. The
industrial water can be taken Irom either of these rivers, or from the
irrigation canals, at any point as per the standard prac+tice emploved by

the provincial authority (Provincial Direction of @Water andé Energy).

dowever, in Plaza Huincul and Cutral-Cd area, +here is 3 500 mm diameter

e
water pipe-line (proposed capacity of 5,000 m”/h) cornected with *he river
Rio Jeuguén, althougn the water treatment 2lant is vet to e installed for

the appropiate use of the pipe-line.

3.4.3 Availability of electric power.

In the Province, there are three major aydroelectric pewer plants whict
ire generating the cower for the 3uencs dires metropclitan area, as well

as for the lccal comsumpticn. Tuase plants are:

Vame of ... plant Generating Carzacity (W)
£1 Chocdn 1,290.
Arrovito 1297.
3anderita 439,

from these plants, the jower is ftransmit+tad throush the 500 xw lines for the

-

or the local zonsumption (T

)

metropolitan area and the 132 xw ure 3-2).

The 122 xw _ine 13 Zurther Zecreased The tension Sor Zomesztic (220 ) znd
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industrial (213,200 v) uses. However, the Dig user of the power like z
fertilizer croject das to rely on the highest tention available (I.e.,
132 xv line) in view of usage and reliahility.

for the plant capacity as the Project, reliability of the power Is +3e
a0st crucial.

The guality of power for a fertilizer plant is zenerally specified <o de
as Zollows:

. . R - :
1. Voltage fluctuaticn: within — 5% of rated voltage.

ii. Cycle fluctuation : Dot more than 5.3 Hz.
iii. Power failure : not more than 2-3 times 3 year.

As Zfor the reliability of the jower availabls In the Province, especially
132 kv line, there are no derinitive data in order to Judg
Jowever, the Plazz Huincul refinery is lependant upen the o

-

132 kv lize znd, when visiting the slant, the majer osumps :In

a&ve deen run 3y 3team Turbines. Although <there are two ma“or reascons

TS run the pumps Dy steam turbines, those zre >lant aconcmics 3nd the

)
o

reliabilicy. the otler hand, industrialists in the Province reported
WO to three times-a-menth's frequency of power failure on the 22,000 v
line which is connected with the 132 xv line. This fact nmay lead to the
conclusion that the 132 kv line will se affected bv the lower tantion lines
failure as the wvoltagz diz cr the chan o The Ireguencr o7 the tewer in
132 «v line, Daczuse tie major users ¢f tae 122 kv line are, ar oregent.

—~Aa L R I I P 3 - H J— - Q2 A
.A0S@ LOQUSTIr1ALIsTS u31ing tThe lecrezsed Tantion a3t 13,270 v,

St - : .- - < I - - tmaemallgs oyde'y = - .
JNa2r Thlese CLlrcumstanias, Ta2 ??OJSCT LS 2eTT2r IOSTILL2C WlTa 3 Thevrmal

zowar slant withln tnhe scope of the Proiact,
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shall e defined as the site selection criteria. Then, overviewing <he

hysical and infrastructure conditions In the Proviace, <we zlzernative

"

ites are selected for further comparison using the atcve 2stallished

[}

3]
'y

iteria.
Thirdly, basic design criteria will be presentad for the candidate site.
Jowever, the selected site is not definite one, but It is only an identified

area, l.e., in the vicinity of the *ownsaip, =tc.

3it2 selection criteria.

The ?roject is %0 produce urea 3s final aroduct 2sing natural zas as fzed
stock and fuel, and water for process use and atilities. The Final zroduct,
urea, 1s %o De tTransportad down to the market through *he railwav and th
nder this project scheme, the selection site must have the specification

wnich Is to Fulfill the following selection criteria.

CRITERIA FOR THE SELECTION OF THE 2LANT SITE

L. Preoximity te the feed stock natural gas.
- lengta =f zas pige-line.

- reserve volume and deliverapility of scurce well(s).

[§9)

Proxinity to water resourcss.
- length of water jipe-line.

- necessity oT water intake facilitles.

- qualizy of water,.

3. Proximity to the product market.
- accass to tne railiway

(Is tne railway siding required).
- access tc the aizhway

Is tle access road required).
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- earthquaxe factor.

- drainage.

5. Incentives / Promotion Law.
- Tax and duties.
- Land cost.

- Jepreciation, etc.

Anong above listed criteria, &. and 5. 3are not applicable so fzr as the

site is selected in the eastern part of the Province (area zalled Confluencia).
Selection of candidate sites.

In view of 1., 2. and 3. of the criteria and Tigure 3-2, two alternative
sites are selectad Zor further investigation; those are:
Site 1: Cutral-C8 / Plaza Huincul area.

Site 2: Senillosa area.
Comparison of candidate sites.

Two candidatz sites are compared in Table 3-3, based on the criteriz set
up in the foregoing section.

There are two basic stand points to assess the site comparison, <Those are
the one to minimize the ex-factory producticn cost, and <the other to

minimize the Zarmer's zate Jrice of urea.

Analyzing Table 3-3, it is sure that the ex-fictory cost Is lower In 3ite
(Cutral-C3 / 2laza Huincul area). However, In view of the farmer's zate
srice of the product, Site 2 is more advantageous than Site 1. Zecause the

transportation cost of the total sroduct urea for 3¢ xm (the difference of

ok

1e iistance to the product market between the Two sites) will Se more than
tae transmission 2osT3s of natural zas Sor 1C ko,
as it has been discussed In Chapter 2. {(l'arket ispect), one c¢f the nost

ice sf the 2roduct

"3

crucial factors for the Project is to minimize the

urea at farmer's zate,

1us, the plant Is identified tc be Setter located In the viziaisy of

Senillcsa,
3asic desizn zecncizion of the selecvted size.
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in the Proviace; therefore, no complets lata Sor desizn condition are
available For the Project.

Tacie 3-4 Is 2rovided by the climatic condition Sor lijoilatti, which s
about 30 km %o the east of Senillosa and by the soil condition for th
P?laza Huincul refinery, which is located abcut 30 xm to the west of

Senillosa.
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3.5. Sccpe of the Project.

L)

.9.1

.
Ga

[$9)

In this paragrapn, facilities required Ffor the Project 3re defined 3s *the
scope of the Zro
facilities are divided iInto the folleowing three catagories:

i. Prccess plants.

Process plants.

The proposed Project Is to manufacture ammoniz and priilad urez. The
srocess zlants will consist of 240 t/d ammonia and 400 +/d urea nlants.
(The annual production capacity corresmonds to 132,000 T/v of urea on *the
basis of 330 annual on-stream days).

The ammonia will de manufactured by one of the commercialy craven steanm
reforming processes. (Zvaluation of processes Jor the nroduction of ammcnia
and urea Is considered to Se too early to be mace at thi§ stage of the
Proiect). '

latural gas will e the feed stock and fuel.

The zmmonia produced will e entirely converted Into urea througn chemical
reaction with carbon dicxide gas through one of *ynical total recycle
sracesses. The caroen dioxide will be 2roduced as required by the removal

2f carbon iloxide i ammonia synthesis zas. 2Prilled urez will He the

(8]

nly final >roduct To ze turned sut by the Project.

The raw material and utilities consumption figure of these crocess clants
-
T

are nypothetically set as snown in Table 3-3.

Jtilities jlants.,

a.nlectric Dower.

The required electric power for the operation ~»f the plant will Ze suppliiad

&

o)

v a3 turbine power plant to be pullt In side the dattery limit of the
?roject, and in order to cope with emergencies, small sower zenerators will

also be Installied.

.datar.
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The total volume of the necessary raw water will be taken from an irrigation
canal and used as cooling water, process water, boiler feed water, potable
water, fire-fignting water, etc., after going through adequate treatment to
control the water quality.

¢c.Steam.

In addition to a water heat boiler to be installed inside the ammonia plant,
an auxiliary boiler will be built for starting up the ammonia plant and

for the operation of the urea plant.
d.Natural gas receiving unit.

Natural gas is required for the production of ammonia as feed stock, as
well as fuel, for the production of steam, and for the generation of power.
Natural gas, thus required, should be taken from the existing pipe-~line
(8" inches) at the Project cost to lay intake pipe-line and to install

metering devices.
e.Ilnstrument and plant air facilities.

In view of economy and eases of operation, it is assumed that the air-type
ingtrumentation system will be adopted. An air system will be designed for

both instrument and plant air.
3.6.4 Offsite facilities.
a.Treatment of air and water effluents.

As the natural gas produced in the Neuquén basin is sulfur free, no special
facilities will be installed for the prevention of air pollution. The
effluent water will be disposed of in the river (Rio Limay) after passing
through the sedimentation of suspended solids and a neutralization

process.
b.Shipment of product urea.

As it will be discussed in the later Chapter, the Project is to sell the
product urea to the distributors at the factory gate. And the plant will
be built in the vicinity of the product market, so that conventional
metnods may De employed for the distribution of urea to farmers, such as

w#ith one ton or 500 xg bags, instead of with 50 kg. bags. Because the farmers
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Ia view of 2ossidility te =mplev these larger sized ags (cne %on or 302
Xg), wnich are considerec To 3e iurabie for a year or so, the Proiect is
assumed not te include the cost of bag materials, hovever, which is to bde
Jorne >y the distributors.

As Ior the transpertation of urea, the sSroduct will be shipped out from
<he zlant >y road tricks or tie railroad lorries., so that the Profect
should Include the loading facilities of urea to the lorries and/or the
trucks. however, the Project will exclude those facilities as the lorries,

tne trucks, znd intermediate wWarehouses from the scone.
Ammonia reservcir,

The zmmonia piant and the urea plant are mutually Iatagratad, and the
2roduced ammonia will Se totally converted Into urea without carrying out
any external sale of ammonia 2s such. Thus, the czapacity of intermediate

reservcir for ammonia may Je the Ddare ainimum.

SProduct 1rea storage.

[oN

The maxImum capacity of the storage house shall e €0 davs werth of

sreduction in the form of Sulk urea.
The storzge house snall De facilitated with %wo units of agsoing machines

for sne Ton and/or 00 xz ags.
Jlaintenance and repair shop.

The maintenance and renair sacp will have sufficient facilities and systams

To =nable saperation 330 days/rear a

rt
ot
[
o
[
[N
0
P
131
3
0O
fu
e
fu
O
1
(X}

7 of the 2roduction
facilities witiout relying on ocutside shop 2xcept iIn zases of sericus
mechanical creax down. The maintenance and repair shep will zonsis<t of 3
mecianical workshop, 2nd varicus Inspecticn racilities.

Laboratory.

A labcratory will De establisned in whiclh facilities, apparatus necessar”
Ior srocess control, for aralysis of raw materials and auxiliarv materials

ana for +rouble snoctings, siail ce included.

- = Pe .t gt P ! e S ermd 3 2 * - o
The faciliztiss will zliss Include analyzing devices such as gas hrcmatogracay
2gulsment. X
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darenouse for chemical and spare parts.

It is assumed tnat two years' suppliy of spare parts, one Jear's supply of
chemicals, and catalysts to accomodate one charge will he constantly
Xept on hand, and a warenouse necessary Zor storing these items will he

included in the Project scope.
Suildings.

Suildings for the following surposes are crovided in the scope of the

Project with appropiate facilities and equipment. :
- Administration office.

- Control room.

- Lockers and shower rocms.

- Clafeteria.

Tirst aid room.

- Gate and gate nouses.

ire-fighting facilities.
dousing celony.

The Project has %o rely on the engineers and skilled labor for the eficient
management of the plant. However, all of these sxperts may not be available
from the AREA, so that the housing colony, for 30% ¢f the emolovees of

the proposed organization (Table 3-8) should e proviied by the Proisct Sor

The accomodation of the experts from other car+ts of the counsry.
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cuirements and Preliminary

'

Seneral.

2

As cer tae scope of the Project defined above, tecanical recuirements such
as raw materials and utilities reguirement by the Project will be estimated
and the staffing and organizaticn of the Project will be preliminariiv

astablished. Therealfter, the dreliminary Implementation

irawn for the Project.

Tecanical requirements.

Tae cverall material balance is illustrated In Tigure 3-3
Preliminary orsanizaticn of the Project.

The overall staffing schedule is preliminarily estimatad as shown In Table 3-
The schedule Is drawn on the dasis of Zollowing conditions.
i, direct operationla forces.
- plant operation.
- maintenance 3nc repair,
ii. indirect forces.
- personnel ccontrol.
- accounting centrel.
-~ administration zontrol.
Jowever, the marxsting and distribution of <The sroduct urea Is zongilieraed
To D2 nandled Sy 2xternal forces, such 33 2rivate listributors, ate.
therefore, cnly the delivery control sersonnel are Includsd In <he 372%%ing

cheduls.

[N

- e e £ s : . [
2ntative Timetilig o7 The ?TO‘ECT inTiementsa oL,

PR Srvi

igure 3-<) 3 period of cne rear Is croviied fsr the Inwvasgicors'

.
SAnQTYIIIA S S A
neTTUCTICH.

[$1]
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Tor the comrstruction of the Project, in view of the size of olant and
nature of the 2roject, it is recommended that the Zroiect should >e
impiemented Dy a prime contractor on *the basis of the lump-sum turn-Xav

sontract basis.

O
)

Figure 3-4 is a tentative project schedule formulated on the basis

Tnis concept.
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Tabla: 3-1
NATURAL GAS RESERVES AND
PROJUCTION IN ARGENTINA
. Reserves Production
Province
(UMm3) (Mm3/d)
Neuquén * 89,210 (36) 9,182 (64)
Santa Cruz 74,542 (30) 4,326 (39)
Rio Negro 27,924 (11) - - -
Chubut 5,428 ( 2) - - -
Mendoza 3,594 (1.5) %) (0.3)
La Pampa - - - 763 (s)
ARGENTINA 246,176 (100) 1 4,313 (100)
DATA As of As of
Dec. 1978 Jun. 13979
® In addizion to figure above, new gas field was found.
i.e., Name of fiéld Estimated Reserve
Loma de la ;ata 250,000
MMm3

(Source: Y.P.F.)
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Table: 3-2

A TYPICAL GAS COMPOSITION

(Sierra darrosa field)

(Unit: mol.%)

Data 1 Data 2
N, 1.59 0.57
co, 0.51 1.30
4 92.62 96.56
P! 3.29 1.19
<3 1.29 _0.24
ic, 0.23 0.03
nc, 0.29 0.06
1cs 0.09 0.02
nCs 0.09 0.01
Cg* 0.03 0.02
Sp.Gr. 0.6056 0.5795

N.d.V, 9379 8992 (kcal/m3)
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Table 3-5
UNIT CONSUMPTION OF RAW MATERIALS AND UTILITIES
Ammonia Plant Urea Plant
(Unit/t of Product)

Raw Mat'l

NG 7.8 MMkcal NH4 590 kg

C02 760 kg

Utilities

Power 750 Kwh 180 kwh

Process . 3 - 3

Water Z.0m -0.5m

Cooling 3 3

Water 170 m 100 m

Steam -0.82 ton 1.00 ton
Note:

NG = Natural Gas

Cooling Water = Circulation

- = Export
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Table 3-6

PRELIMINARY ORGANIZATION SCHEDULZ

Designation Number
President Director 1
Directors 3
Production Manager 1

ra

- Ammonia Section Mgr.

Process Eangineer 2
Operators 30
- Urea Section Mgr. 1
Process Engineer 2
Operators 32
- Ytilities Section Mgr. 1
Utilities Engineer . 3
Operators 40
- Maintenance Mgr. 2
Engineers 5
Technicians 100
~ Delivery Control Mgr. 1
Clerks 15
Administration Manager 1
- Personnel Section Magr. 1
Clerks 10
- Accounting Section Mgr. 1
Clerks 10
- Off Site Control Mgr. 1
Clerks 10
- General Labourers 26

TOTAL 300
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Chapter 4. CAPITAL AND PRODUCTION COST.

4.1 General.

On the basis of the scope of the Project, as is stated in Chapter 3, the
total capital requirements for the Project are estimated.

Because the project owner and the source of finance for the Project are not
yet determined, some of the basic conditions for estimation of capital
requirements are unknown yet. Nevertheless, the following conditions have

been assumed as the bases for the estimation.

i. Accuracy.
Order of magnitude basis, which may be the accuracy within pius-minus
20 %.

ii. Type of contract.
Turn-key, lump-sum contract with a single contractor; i.e., the
contractor to design, engineer, procure, erect, construct, and commission
of the total Project plant and to train and supervise the engineers
and operators.

iii. Procedure for the award of contract.

Presumed to be by competitive bidding.

iv. Basis for prices and costs.
All the prices and costs indicated hereinafter are end of 1379 as erected
basis, so as to estimate tne capital cost requirements and/or production
cost for 1985, the projected commissioning year, proper escalation
factors should be employed.
And all the capital cost requirements are estimated on the basis of
USS taking account of the local factor similar to Neuquén, Argentina.
As for the local cost, especially in the estimate of production cost,
the available data were projected to the prices prevailing at the end
of year 1979 in terms of US$ using proper price index and exchange
rate. '

v. Import duty and taxes.
In the Republic of Argentina, there are a few industrial and foreign
investment promotion laws.

The definitive incentives to be given to the Project will only be

clarified at the time of implementation; however, it is considered to




vi.

vii.
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be possible that the Project will be exempted from any duties and taxes.
Interest on long term debt.

In view of the economic growth of Argentina and the Project to be
implemented by the ownership of private sector, the interest rate for
the long term debt is assumed to be 10 % per annum.

Debt/equity ratio.

The ratio of debt versus equity is assumed to be 60/u0, i.e., 60 % of

total capital requirements is to be dependant upon long term debt.
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4.2 Total Capital Requirements.

4.2.1

Total plant cost.

The total plant cost for the Project is estimated on the basis of the
as-eprected plant cost at the end of 1979, with the similar local condition

to Neuquén, Argentina, and tne similar production capacity, as follows:

(Unit: MUSS)

Ammonia plant 34,210
Urea plant 21,800
Utilities and offsite 24,020
TOTAL PLANT COST 80,030

The total plant cost should include followings:
i. Site preparation.
ii. Plant direct cost
- plant equipment and materials.
- spare parts. .
- catalyst and chemicals.
- civil materials.
- construction labour.
iii. Comstruction equipment.
iv. Ocean freignt, marine insurence, and local handling cost.
v. Indirect field expenses.
vi. Services.
- licence and know-aow fee.
- engineering fee.
- procurement services.
- inspection.
- documentation services.
- provision for bonus.

- supervision fee.
Pre-operating expenses.

In this cathegory, those expenses are included as labor cost before the

commercial operation, loss of raw materials and chemicals during the test
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run, fees and costs for the establishment of company. The pre-operating

expenses are estimated on the lump sum basis as follows:
PRE-OPERATING EZXPENSES 1,600 (MUSS)
4.2.3 Initial working capital.

The working capital should be provided initially for the expenses such as
product inventory, account receivable and payables.
The initial working capital is also estimated on the lump sum basis as

follows:
INITIAL WORKING CAPITAL 2,400 (MUS3)
4.2.4 Interest during constructicn.

The interest during construction should be calculated by the following
equation.
Interest during construction
= Total capital requirements

x ratio of long term debt (50%)

x 1/2 (At the nalf point of construction period)

x 10% (Interest rate per annum)

X 3 (Tears of construction period).
Thus, the interest during construction is calculated %o be as follows:

INTEREST DURING CONSTRUCTION 8,310 (MUSS)
4.2.5 Total capital requirements.

Based on the above estimated costs, the total capital requirements are

estimated to be as shown in Table 4-1.
TOTAL CAPITAL REQUIREMENTS 92,340 (MUSS)

(Note: Land cost is not included, because the fiscal price of land

is estimated to be approximately US$ 300 per ha).
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4.3 Production Cost Estimate.

4.3.1

4.3.2

General.

Based on the total capital requirements estimated in foregoing paragrapn,
the production cost is estimated on the stamdard basis, i.e., 100% capacity
utilization, the cost prevai.ing at the end of year 1979, and the total
Project scope discussed in Chapter 3.

Then, the sensitivity of production cost is to be analyzed for the variation
of gas price, total capital requirements, capacity utilization rate,

interest rate on the long term debt, etc.
Jariable costs.
1) Natural gas.

Price:

- Standard case as per Gas del Estado tariff for Neuquén province:
0.0666 US$/m>.

- However, there is a possibility for the Project to receive the
incentive gas price as gas producing province; in this case:
0.0499 US$/m° . (60% of the tariff applicable to Buenos Aires area).
Requirement: 109.3 MMm3/y.

2) Catalyst and chemicals.

- US$ 1.0 per ton of urea.
Fixed cost.

1) Depreciation.

Twelve years straight line method for the total capital requirements.

2) Maintenance cost.

3 % of the total plant cost.

3) Insurence.
1 % of the total plant cost.

4) Labour cost and overhead.

UsSS 4,000/person x 300 persons.

5) Interest on long term dent.

= 0.6 (ratio of debt)
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x total capital requirements
x 0.5 (naif of reimbursement)

x 0.1 (interest rate).

6) Return of investment.

For standard case, 10% of total capital requirements.
4.3.% Production cost.

On the basis of above mentioned calculation method, the production cost is
estimated to be as snown in Table 4-2.

The resultant production cost is:

Without R.O.I. 169 USS/t
With 10% R.0.I. 239 Us$/t

These compare with following figures:

Ex-port godown price 284.9 USS/.
(Buenos Aires)

Price at farmers' gate 386.5 USS/t (Imported)
(Neuquén/Rio Negro) 348  USS/t (Domestic)

Even, the transportation cost USS/t 20, may be less, because the Project
pliant is in the vicinity of the market, is added to get the farmers' gate,

the price from the Project will be US$ 255/t. This is approximately,

USS 100/t less thaa prevailing price in the AREA.
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4.4 Sensitivity Anaiysis on Production Cost.

4.4.1 General.

The total production cost for the standard case is estimated in the “~regoing
paragraph, based on above figures, the sensitivity analysis is made for
the production cost varying the following cost factors:
i. Natural gas price.
ii. Capital requirements.
iii. Capacity utilization.
iv. Return on investment.

The results are snown in Figure 4-1.
4.4.2 Natural gas price variation.

If the incentive for the natural g3s producing provinces is applied, even
if the gas is taken from the existing pipeline, (The original regulation
states that the incentive is only applicable when the gas is taken before
compression.) the price of natural gas becomes 60% of tariff price of
Capital, Buenos Aires, area.

Aith tnis incentive, gas price is US3 0.0u99/m3, thus the production cost
becomes US$ 226/t,

4.4.3 Capital requirement.

If the capital requirement varies from the standard case for plus-minus
10%, the resultant production cost becomes:

minus 10% Uss 221/t

plus 10% Uss 256/t

4.4.4 Capacity utilization.

Capacity utilization (%) Production cost (USS$/t)
100 239
30 259
80 284
70 317

4.4.5 Return on investment (R.0.I.).

The standard R.0.I. is aypotnetically set as 10% on total capital
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requirements, nowever, if tnils nas to change, tne resultant production

COST Decomes:

R.0.I. (%) Preduction cost (US3/t)
7 218
10 239
13 260
15 274

4.4.0 Sensitivity analysis.

As it is clear from Figure 4-1 and above discussion as well, the most

influential factor to the production cost is the rate of capacity utilizatiom.
herefore, it is the most crucial for the impiementation of the Project to
seiect tne commercially proven process and to endow the engineering and
constéuction work to the experienced and qualified contractor.
The capitali requirement will affect the production cost next to the capacity
utilization rate.
As Jor tnis, altnough, in this report, the power gZeneration plant is included
in the Project scope, not relying on tie public power wnich is abundantly
availapie in tae Province, nowever, of wnicn stability and reliability for
tne Project is overviewingly suspected. Therefore, it is worth while for
tiie Project owner to lLook into the reliapility in detail before the Projecct
is implemented, decause, if tne power generation plant in the Project can
be deleteu from tne scope, tne capital regquirements will be saved by

. approximately 7%.
As for the price of natural gas, it does not affect too much for the production
cost, nowever, tae inceative mentioned in the secticn 4.4.2 snould be

clarifiea in order to minimize tne production cost.
4.4.7 Interest rate.

If the interest rate on long term debt is assumed to be 1% less, i.e., 9%,

tae production cost is less US$ 3.54/ton, and becomes US$ 235/ton. .
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Table: u4-1
TOTAL CAPITAL REQUIREMENTS
(Unit: MUSS)
TOTAL PLANT COST = 80,030
Ammonia Plant 3,210
Urea Plant 21,800
Utilities and off-site 21,020
PRE OPERATING cXPENSES 1,600
INITIAL WORKING CAPITAL 2,400
INTEREST DURING CONSTRUCTION 8,310
TOTAL CAPITAL REQUIREMENTS 92,340

(Note: * As erected price at tne end of year 1979)
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Table: 4-2

PRODOUCTION COST
(standard Case)

Annual Cost Unit Cost
(MUSS/Y) (Uss/ton)
VARIABLE COST
- Natural Gas 7,279 55.14
- Chemicals 132 1.00
FIXED COST
- Depreciation 7,695 58.30
- Maintenance Cost 2,401 18.19
- insurence 800 6.06
- Labour Cost & Jverhead 1,200 9.09
- Interest on Debt 2,770 20.98
PRODUCTION COST 22,279 168.78
R.O.1. (10%) 9,234 69.95
TOTAL PROOUCTION COST 31,513 238.73

-
~

{ End 1979 Price ) ~
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urjosa sf the Jrojaect.
S acvise on, and assist in tne development of cetrochemical oroduction

facilities in the Province of Neugquén, epubiic of Argentina.

Juties.
The expert will be attached to the Secretary of 2lanning and Develgment

Council (COPADE) of the Province of Neuquén. In close co-operations with

counterparts, ne will be expected to:

(1) Jp-date the existing study for the establishment of an ammonia/urea

oiant;

(£}

er In the

[ s
ke

(2) Reassess the projected market demand for aitrecgen ferti

area,

"
WL
[1]
(o8

(3) Reassess and conrirm the availability »f zhe stocks for <he plianned

oroduction of urea,;

(4) Establish capital and production costs;

The expert will also be expect2d to jrepare a Sinal report, setting out <he

findings of nis nission and 3is recommendations to the Government 22 further

action wnich might De taken.




APPENLIX 2: LIST QOF PRCJECT COUNTERPARTS.

Government of the Province of Jeuquén:

State Secretary of COPADE (Council of Planning and Action for the Development)
Lic. ALBERTO M. FERNANDEZ.

Minister of Public Works and Services

Ing. RICARDO N. GUTIERREZ.

Subsecretary of COPALE

Cr. MANUEL ROJO

Provincial Director of Project Programming and Evaluation
Cr. JUAN R. GARCIA.

COPADE Tecnnical Advisors

Ing. LUIS A. DIAZ.

Cr. NESTOR A. RODRIGUEZ.

Ing. RICARDO MENDEZ.

Ing. JOSE LUIS HOLLMAN.

Ing. CARLOS ROMERO ONETO.

Provincial Direction of Water and Electrical Power
Principal Director

Ing. JULIO C. ROMANO.

Director of Works

Ing. DANIZL M. AREAS.

.P.F. (Yacimientos 2etroliferos Fiscales) in Plaza Huincul

Department Chief of Reservoir Engineering and Geology
Dr. ANTONINO M. SALLEO.

Division Chief of Reservoir Control

Ing. SZNRIQUE LAGRENADE.

Administrator Chief of Plaza Huincul Distillery

Ing. VICENTE POCCIONI.

INTA (Instituto Nacional de Tecnologia Agropecuaria) in General Roca (Rfo Negro)

Chief of Laboratory of Vegetable Nutrition
Ing. CARLOS R. BESTVATLR.

Jepartment Chief of Economics

Ing. ALDO BONGIORNO.




INTA (Instituto Nacional de Tecnologia Agropecuaria) in Anguil (La Pampa)
- Tecanical Advisor in Pastures

Ing. ROMERO.

Ente Provincial del Rio Colorade, in 25 de Mayo (La Pampa)
- General Administrator
Dr. MARIO R. GIL ACOSTA.
- Legal Advisor
Dra. MONICA IVANI.
- Coordinator Section I
Ing. RAUL GIAI.

iiaronor (Central £l Chocdn), in El Chocdn (ieuquén)
- Chief of Electrical Maintenance

Ing. CARLOS GALLASTEGUI.
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Appendix 3-1

UNDERSTANDING ON THE PROJECT 1

Date: 28 February 1980.
Country: Argentina.
Project: Assistant to petroquemical and fertilizer industry, Province of Neuquén.

By: S. MAENO, Advisor on Fertilizer Production.

1. General.

The Government of the Province of Neuquén prepared a feasibility report,
summarizing their past work and various aspects of nitrogenous fertilizer
project, titled as .

Informe de la Comisidn Mixta (Integrada por YPF y

la Provincia del Neuquén)

Proyecto Planta de Fertilizantes Nitrogenados

a radicarse en la Provincia del Neuguén.
In order to establish an ammonia/urea plant based on available nacural gas in
the Province of Neuquén, the Government of Argentina, for the sake of the
Government of the Province of Neuquén, has requested UNID0assistance in up-dating
the study. -

2. Advisor's Duty.
Advisor's duty is, based on the above mentioned study, to assess the following
aspects:
1) Market aspect.
- To set up a marketable region for the proposed plant in view of transpor:a-
tion costs, available infrastructures, etc.
- To analyze the past trend of fertilizer consumption in the region.
- To analyze the agricultural activities in the region, in view of cultivated
area, agricultural production/income, fertilized area, etc.
- To analyze the structure of farmers' gate price of fertilizer and agricultur-
al products.
- To assess the demand forecast of urea based on the analysis on constraints
made abovs.
- To recommend the policy or issue to be taken for the increase of fertilizer

consumption.
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2) Technical aspect.
I. Natural gas study.
-~ To analyze the availability of NG.
- To analyze tne dG utilization scheme.
- To assess the availability and proximity of NG to the Project, including
pricing policy of NG.
II. Utilities study.
- To analyze the availability and proximify of water and electric power
including quality and price.
III. Plant site location.
- To set up alternative locations.
- To recommend the suitable location for the project in view of proximity to
market, NG, utilities and infrastructure.
- To establish a design criteria.
IV. Project scope. '
- To establish a project scope.

- To estimate NG, power, water requirements.

3) Finacial aspect.
- To establish capital and production cost.

- To establish financial/economic analysis data for the Economist to analyze.
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SI/ARG/79/801/11-02 1

PRCGRESS REPQORT
Date: 17 Yarch 1980.

Country: Argentina.
Project: Assistant to petrochemical and fer+tilizer industry, Province of Neuquén.

By: S. MAENO, Advisor on Fertilizer Prcduction.

1. General.
With the good coordiration extended by the counterparts, the expert is making
progress as per scheduled in the programme cf work.
Major progress, achieved in the past one menth, after the expert arrived to the
duty station, was in the marka:t zspect and spme progress started in the technical

aspect.

2. Market Aspect.
2.1. Basic data were collected for:

- Cultivated area

(]
- Recommended dosazes of fertilizer for each ¢rep
- Fertilizer price in the rezion
- Agricultural product pric2 in the region
etc.
2.2. Analysis and projection arec zeing made for
- Constraints for the growtn of fertilizer consumption
- Fertilized area
- Demand forecast.
2.3. Major findings are:
1) Stagnant growth of fertilizer consumption in the region has been caused by,
among others,
- high fertilizer prices at the farmer's gate
- availability of fertilizer in time and in quantity for the farmer's need

- fluctuation nf agriculrural product price.

2) Agricultural extention service system seems to be well established in beth
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public and private sectors, and those are 2

- INTA (Instituto Nacional de Tecnologia Agropecuaria)
-~ Private agro-cnemicals and fertilizer distributors with well gqualified

agricultural engineers and agroncmists.

3. Technical Aspect

3.1.

3.2.

Feed stock

In the Neuquédn basin, there are twoc natural gas resources, i.e. associated
gas and non-associated gas. However, associated gas is being produced from
the oil wells with the average droduction capacity of 1u m3/day/well of oil
in the atmospheric pressure, so that the project is unable to depend upon
these resources without excessive investment for the collection and the
compression installment.

As for non-associated gas, there are basically two fundamental classification
of gas wells in the Neuquén basin, those are the wells of dry gas (gas
contains mainly methane) and the wells of wet gas (gas contains heavier

hydrocarbons than methane).

The dry gas wells lie in the Plaza Huincul and Cutral-Cd area and the wet
gas wells are in the vecinity of Centenario.

The wet gas is being alidcated Zor LPG (Ligquefied Petroleun Gas) production
and Petrochemicals, and the residual dry gas for the pipe-lines to 3ahia
Blanea, etc.

The dry gas is being primarily allocated for regional use including fertilizer

production.

Site location

L ]
Since the primary feed stock socurce is being identified, the site selaction
criteria is being established for the reccmmendation of the plant site

location.




INFLUENTIAL AREA BY PROJECT

Appendix 4-1

Province Total Area Cultivated Area Zopulation
(ha) (ha) (persons)
Neuquén 3,407,300 31,300 163,400
Rio Negro 20,3C1,300 37,550 262,500
Mendoza 15,083,300 363,300 373,100
La Pampa 14,344,200 3,361,100 172,200
Jhubut 22,468,500 39,100 233,300
Santa Cruz 24,394,301 3,530 31,300
T2TAL 105,399,300 4,201,5C0C 1,345,200

From Appendix 4.
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NEUQU

[4¢]
s

Cultivated Area (ha)

~20pS %955/65 1363/79 1963/7% liax ?ro?ec:ion
Average 1380
faize 400 300 1,300 © 1,700
Potato 270 300 400 400
Touit 4,400 11,000 12,300 20,300
Srape . 360 1,290 1,200 2,200
legetadlies 370 730 720 1,300
Alfalfa 5,300 3,300 3,300 3,530
Zprains 239 2,400 2,420 3,353¢C
TCTAL 12,280 13,330 20,330 31,3200

(Cultivatad)

Zaclig.
wneat (Trigo)
inimal Zarlay (la2bada
lat (Avena)

orrajera)
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CULTIVATED AREA (ha) ®rojaction
CRCPS AIQSS/SS 19639/70 1355/75 Max. 1329
Average
daize 4,350 7,200 3,200 3,307
Potato 8,290 7,300 7,300 3,300
rrulit L7,000 46,3000 47,300 43,3000
Grace 162,000 209,300 232,300 212,200
Jegetables 25,290 12,400 25,273 13,300
Alfalifa 53,0G0 45,300 49,400 4u, 200
Srainsg ® 24,320 23,200 32,820 22,300
324,359 £8,3C0 20,7773 332,307

Inclig.

Rye  (Centeno)

Animal 3arley (Cebada Forrajera)
3eer 3arley (Cebada Cervecera)

~

Jat (Avena)
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LA PAMPA

AncendiIx 4-3

Cultivatad Area (ha) Proiection

1955/65 1969/70 1965/75 Max. 1930

Average
Sorghum # # 57,730 285,500 473,500 300,900
daize 63,380 262,800 273,300 270,000
Grains # 1,365,880 1,709,500 1,745,000 1,763,000
Alfalfa 429,200 566,600 565,300 330,300
Sudan Grass 3,360 5,900 12,500 7,000
sun Flower 3,330 4,380 13,190 3,300
Jegetables 2290 - - - - 2,830 100
Hillet 5,030 15,000 27,300 28,200
Pastures 313,220 330,200 330,092 310,320
TATAL 2,326,390 3,35¢,300 2,563,330 3,551,179

(Cultivated)

Incldg.

dheat  (Trigo)

Rye (Centeno)

Animal 3arley (Cebada forrajera)
3eer 3arley (Cebada Cervecera)
Jat (Avena)

Incldg.

(Sorgo 3ranifaro)
(Sergo Azucarado)
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Apcendix 4-5

Cultiva®d Area (ha)

Projection
CROPS 1955/65 1969/70 1965/75 Max. 1280
Average

Grains * 1,500 2,000 2,300 2,300
Alfalfa 3,380 9,100 9,200 10,000
Jegetables 2,390 4,200 4,200 4,500
Potato 1,410 1,600 1,700 1,300
Pasture 13,500 13,900 - - - 13,300
Fruit 1,860 2,300 2,000 2,500
TOTAL 33,340 36,300 - - - 32,130
(Cultivated)

Ineldg.

vheat (Trigo)

Rye (Centeno)

Barley (Cebada F)

Qat (Avena)
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Agoendix u-7

SANTA CRUZ

Cultivated Area (ha) Proiection
1955/65 1969/70 1365/75 Max. 1980
Average
Grains * 730 700 200 S00
Alfalfa 4,730 4,500 4,500 4,500
Jegetables 65 20 20 50
Potato 460 S00 500 300
Pastures 2,000 2,500 2,500 2,500
Fruits 195 - - - 100 100
TOTAL 8,130 3,220 3,520 3,859
(Cultivated)
2 Inclidg.
(Trigo)
(Centeno)

(Cebada Forrajera)

(Avena)
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ARTICLES OF REFERENCE.

1. Proyecto Planta de Fertilizantes Nitrogenados a Radicarse en la Provincia del
Neuquén.

- Informe de la Comisidén Mixta.

2. El Consumo de Fertilizantes en la Argentina para 1980.
- Por el Ing. Agr. Carlos A. Contal. YPF. 1972,

3. Informacidn Sintetizada de la cncuesta sobre Uso de Fertilizantes.
- Por Lduardo A. Barreira. INTA. 1975.

4. Aspectos Generales sobre lavestigaciones del Uso de Fertilizantes en la
Argentina y Perspectivas del Consumo Potencial de Fertilizantes.
- Por el Ing. Agr. M.5c., Angel serardo. INTA.

5. Reglas Pricticas para Sstimar la Conveniencia de Fertilizar Cultivos
Exteasivos en la Argentina.

- Por el Ing. Agr. Carlos C. Cdrate. iov., 1979.

6. Fertilizantes: Panorama en la Argentina.
- Por el Idg. Agr. Carlios C. Zirate. Nov., 1978.

7. Posibilidades de Fertilizar Trigo, #afz y Pasturas en la Pampa Himeda.
- Por Marino J.R. Zaffanella. INTA. 197S.

8., Programa de Fertilidad del Suelo.
- Por Ing. Agr. Eduarco A. Barreira. INTA, 1974,
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