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SiJMMARY 

1 . O General. 

The Provincial Government of Neiquen, the ~epublic of Argentina envisages 

the esta.Blishment of an ammonia/~rea complex (the ~ertilizer ?lant) based 

on natural gas which is abundantlf available in the Province. '.Ht~ this 

objecti·.re, the United Na'tions Industrial Development Organization (u.NI!JOJ 

nas provided the Ciovernment witb assistance oy financing a ~re-investment 

study for this proJ ect. 1'!1e wiHi>O bas assigned. the expert to carry ou"t 

the study. The expert coumenced the study on t~e 11th of February, 1980, 

ar.d ~ontinued through three mon~ns. 

During the perioa of stay at the duty station, the exper"t has conducted 

services and investigations, has collected necessary data and infor:nation, 

has had discussions with the authoI'ities concerned, and also ilas made 

inspection fie.la trips to several areas in tne Province and the coun't:')'. 

Thus, this :-epor"t is compiled. 

2.0 Market Aspect. 

2.1 The Project area is located to the western most part of the intensive cultivation 

land formed by the valleys of the rivers Rl~ Colorado, Rio ~euquen, Rio Limay 

and Rio Negro. 

2.2 It was found that the farmers in the ?roject area have been forced to purchase 

ur~a with dxtraordi:-.ar:: high ?ric~, whi::i is .1pproximately two times as much 

as the CIF urea price. 

Thus, the growth of fertilizer consumption has been stagnant. 

2.3 In tlue respect of the facts that the Project will produce urea with far lower 

cost tnan the ?resently prevailing ?rice and th~ characteristics of a&ricul::ire 

in the ar'!a, th'! demand of ur"!a is fot•ecast: 

1'385 

1990 

77,930 (c/y) 

147 ,490 ( t/y) 

2. i+ In general, in Ar:;i::ntina, e:it: agric'.L.l. t:iral. extention services ar'~ found t.:i 

.Ce we~l e:;t.i.ClisneJ by 0oth the p•..Wlic ( :~17.;) ~:i1l ;.:r ivata ( fortili::::~= <I i.3-

tri.:.iu:cc.:rs) ;.,..-:tors. 
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3.0 'l'ecnnicaJ. Aspect. 

3.1 dased on tne forecast d.emand, the production capacity is set up to be: 

AlllDOOia 

Urea 

240 t/d 

400 t/d. 

3.2 Overviewing tne local cunditions, the plant site is recommended to be located 

in tne vicinity of Seni..Losa. 

J.3 Tbe scope of tne Project is proposed to be so caJ.J.ed "Grass loot" .basis, 

that tne Project is to intaxe aatura.l gas and water ana to output urec . as 

on.ly final product, thus a.l.l of the facl..lities required. for intermediate 

operations are consiaered to be facJ.J.itatea by the Project expense. 

4.0 Fioancia.l Aspect. 

4.~ Tne tota.l capita.1 requ:irements are estimated as fo.llows, including plant 

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

TotaJ. Capital Requirements 

(1979 as erected price) 

USS 92,340 thousand 

~.2 The total production cost is calculated to ba US$ 239/t, with 10\ of return 

on tota.l capital requirements. 

~.3 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 

US$ 100/t less than the presently prevailing price. 

~. 4 International m.ri<:et pric;, of urea is i'rojecte-.l ~:::i he US$ 220/t CIF Argentina 

in !9d5 and approximately US$ 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. 

5.u Recommencia-cions. 

5.l Formulation of tne Project executing agency. 

At present 9 no prol:>able invester or proper agency exists for the planning 

and investigation of the Project materialization; it is, therefore, recommended 

to formu.late a project team in order to call possible investors and for the 

possible investors to be properl~ guided. 
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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, tbose incentive facilities are to be c:.l.arified only after the applica

tion is made for the certain investment project. 

In order to induce the possibl.e investors, it is recomended to clarify the 

importan't 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. 
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Metric system. 

united States Dollar at 1979 current price, unless 
otherwise no'ted. 

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

ABBREVIATIONS 

t/n 

t/d 

t/y 

na 

INTA 

YPF 

FOB 

CIF 

tons per hour. 

tons per day. 

tons per year. 
2 

nectar = 10,000 m 

thousand= 11.
3 

million = 10° 

nitrogen. 

Instituto Nacionai de Tecnologia Agropecuaria. 

Yacimientos Petroliferos Fiscales. 

free on .ooard. 

cost, insurence and freight. 
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PART I. INTRODUCTION. 

1.0 Projec't Background. 

The Government of the Province of Meuquen is considering the establishment of 

an ammonia/urea plant .based on available natural gas feed stock, to satisfy 

the fer·.:ilizer needs of the region. 

A s-cudy na~ been undertaken ~y tb~ Planning and Developing Council. The 

Government of Argentina oas thus requested UNIDO assistance in up-dating 

this study, as part of tne Project titled PETROCHEMICAL INDUSTRY AND PRODUCTION 

OF FERTILIZERS (#hole Project). 

2.0 Official Arrangements (#hole Project). 

2.1 Origin ana uate of Official Request. 

Letter ~0 817, Minisn-y of Foreign Affairs of 7 June 1979. 

2. 2 Conn-:ibutions . 

UiHDO 

Governme .. t 

2.3 Scnedule. 

- iihol~ ?reject 

Scnedu.lea Start 

uS$ 70,000 

USS d2,000 

· Cost snaring USS 12,000 

Contribution in ~ind USS 70,000. 

1 January 1980. 

ScheJeied Completion 31 Jecemoer 1980. 

- fert~lizer ~xpert 

A!'Point:~ent i;;ffective i)ate 

Appointment Termination Jate 

11 February 1980. 

10 :1ay 1980. 

3.0 Objectives of P~·oject (Whole Project). 

To auvise on ana assist in tne ~evelopment of petrochemical production 

faci~ities in tne Province of Neuquen. 

4.0 AcKnowledgem~nt. 

lfit:l tne fu.llest supports of ::ounterparts, the expert accomplished t:;e 

~s~ignetl jo~ to nis satisfaction. 

< ••• 
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The exper-c aas to acimow.l.e1.1ge tne very kind co-operation extended by :linist:er 

Ferncinuez ana :1inister ~utierrez and their associates. 

Furtnermore, the expert must aamit that, ~iss Blanca C. Tirachini, without 

ner extensive assistance as an interpreter, a secretary, a typist, an expert, 

ana d very good friend of tne expert's, any parts of t~is report would not 

nave been written properly. 
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?ART II n:m:rnGs 

Chapter : . :;E:lE?-AL. 

In order to investigate and examine the proposed ?reject i~ 

detail, the expert divided the Project into three elements, these 

are: 

i. :-iar!cet Aspect. 

ii. Technical Aspect. 

iii. Capital and Production Cost. 

Therefore, the findings by the expert ~ill be explained hereunder 

for each element of the ?roject. 

II-1 
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C~a.!;:r~ar 2 . 

. \Ficult:~re ar..ci ?ertilizer '.:onsu::iot:ion in _;r-=:en'tina . 

.:or:iestic ~rcd:ict :.s :io-c 7e"!:'j' hi~h ( 7ab.:.e 2-:) anc:! i.s lecr~as :.::g :r~ar ~v 7ear 

with <:he declir.e in the ?Opula'tion i:i ::-ie as;ricul:ural sec<:.:ir (":'able :-: ) , 

a:;;~ icul ttTal ?rociuc'ts anci '.)rocesseci commodities tb.ereof are taJ<in;::; 1.lD an o•;er-

·.;i1e.i::i:1gl.~t high :'a"t i.o i.:i t:ie to-cal excor-c ( i'a.bie 2-3) .. 

:::: clearly implies 'that the Argentine agricultut•al production is greatly 

contributing :o th~ national economy. 

The :na.instay of the agricultural production of -c:-.e country consists 

~rain ?rod.uct.icn and cat:.:.e r-aising, 2-:;oti of '.-ri':i::n ;:.re f·or e:-::~or":. 

II-2 

Ar;ent:ina ;:epenC.s these agricul:,.ira.:. :;:ir".ld.uct.ion activities on ::1e nat:.;ra.:.. 

::one.it.ions such as inherent ;irociuctivi":y of soil itsel=, ar.C. ·.-reat:i.er, so ::iat 

'Che cultivation si:atus is ·.inst:able, thereby showing .an extre!!le•ex-:ent of :=::.;ci::ua

tion in prociuc-:iori :=rcr.i 1ear to year. 

jeen shewing stagnant gr'.'.lwth (:'~les 2-'-l- ;:.nd 2-5), 3.r:C. '.las been on ~ ::onsi:::.er=..bl.e 

.:..ow .i..evel in ::omparison wit:i ":::ie ~onsump·i:.:.cn le•;els of t:ie ·Ot:~er ::cuntries .:.n 

.,.. 
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:nfluent.::.al Area t>v tie ?:-ooosed ?roiec-t. 

2.~.1 ~eneral. 

:'!le '3overnment of the ?rovir:::e of :reuquen is r.ow ;ilannig to install an 

ammonia/urea fertilizer ;:>lant in the Province, :nai<ing 'lSe of abundant 

nat~al ~as ~esources 3.Vailable in the ?rovince in order to supply the 

~roduct (urea*) to the valleys which are the irrigated area by the rivers, 

i.e., :Z!o :regro, :\!o :reuquen, ~io i:.imay, and ~::o Colorado. 

:'he ;ilant is considered to be located in the ?rovi:lce of :ieuquen in •1:.ew 

of maximum utilization of natural resources available in the ?rovince 

and for the industrial development of the ?rovince. 

( :': ..:ustification is made in Cha;:iter 3) • 

2. 2. 2 ?:-iysical Location of ~·leuquen ?:'ov.i;ice. 

The city of :.;euquen is located. 550 :<.11 to the west of 3ah!a 3lanca, ·..rhich 

is one of the main international ~arts in Argentina, anc 250 NII to the 

east of Andes mountains. 

The city is connected to 3ahia 3lanca by a ·..ride gauge ra.::..:.way (:. 676 'i1) 

.,,hici ext: ends to the west of c:!1e ci:::y until 3apa.:.a. '/a:::'ious ::ighways 

run ac::-oss t,e city, among others ;;aved highways connec"': ::ie city o'f 

:reuquen N"it:i. the cities in the ::irovinces of :-!endoza, La ?ar::';)a, 3uenos 

.Ur es ( sout:i.ern ;arts onl:t) , ?.!o :regro, c:1ubut, and Santa ::::-uz. 

sr.oulJ -cel:t on t'.1.e surface trar.spor--.: such as r:ilway ·,ra~·::ns :rnC. t::-u.:ks I 

is 3et ap :o je 3.3 follows: 

- .!euq,uen 

. . . . 
~.::1: :;:l :..s ~;.:-
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-:·:endoza:·: 

-3an'ta :~uz. 
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2.3. Ag!'icult:ire in the Iufluentiai Area (A?-EA). 

2 . 3 • 1 General. 

In view of annual ?recipitation, th~ land of Argentina can be classified 

into dry =one and wet zone (Figure 2-1). The major ?arc of the AREA 

(influential area) lies in the dry zone; however, the ag'!'icultural 

activities in the AREA are de?endant upon the irrigation water made 

available from the ~ivers, i.e., -:,~ 
.... 1.0 Colorado, ~io ~euquen, :U:o ~imay, and 

Rio Negro. Thus, the AREA forms one cf the most important agricultural 

areas specialized in the intensive cultivation in Argentina. 

2.3.2 Cultivated Area by Sach Crop in the AREA. 

(Detail£d infor!llation is attached as Appendix u). 

A!llong the AREA, the provinces of '.{euquen, ;(!o :-Jegro, and '.·!endoza are 'llainl:1 

occupied (approximately '70% of cultivated area) by fruits, i.e., apples 

and pears for ~ieuquen and Rio Negro, and grapes for '.~endoza. 

On the other hand, La ?ampa is under extensive cultivation for grains 

and ?astures. 

T~us, the AREA has u.1 million nectars of cultivated area, in nhich 58.3% 

for 5rains, 31. 9% for ?astures, 9. :+% for f:tui ts, and O. g<J; for •1egetables 

(Table 2-7). 

. .,.. 

I 
I 
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2.4. :ertilizer Consu.~otion in the AREA. 

2.~.! Gener=.l. 

=~ :;iarall~l with the 9ast trend of fertilizer (especially nitrogen 

fertilizer) consumption of Argentina as a whole, the consumption in :~e 

AREA also remains stagnant growth. 

7able 2-a shows the past trend of nitrogen fertilizer consumption in 

Andina and Patagonia region, which is not exactly th~ =ame as the AREA 

however, it reflects almost directly the tenc!ency of t:ie AREA. F:-cm 

Table 2-3 and Appendix 4, it is calculated that, even at a ~eak consump

tion :;ieriod, i.e., 1972/73, Andina and ?atagonia region only consumed 

20 :-C~ of ni-o:rogen :;ier hec-car of cultivated ar<?a (or ~3 :<;r/!'la .of ·.irea), 

although these :-e~ions covered ':iy the i;i:tensive c:::-09s cf f:-•.ii:s. 

In this ~aragraph, analysis shall be ~ade =or the const:-ai~ts ~hie~ 

li~i-o:ed the growth of fertilizer consumption in the A?.EA. 

: • :+. 2 '.·!ajar Constraints for th.e ?e:::-ti.:i::e!' :onsur.:ption i:1 3ene!'al. 

~ene~ally const~aints for ~~e =e~~i:ize~ =ons~~~~~~n a~~ ~ef:~~ :~ :~e 

fo.:lowing factors. 

a. Sconomic factors 

o. Systematic factors 

i. avail<lbility of fertilizer where and when needed. 

ii. establisneti system of agricultural product marketing and distribution. 

iii. agricultural extention services 

(To give the farmers the knowledge of fertilizers). 

iv. agricultural credit system. 

v. lan~ ownership. 



"' 

-18-
II-7 

2.r+.3 Analysis of the ?ast Fertilizer Consumption in the AREA. 

l) General. 

Figure 2-2 snows indicative (since there is time gap among data) trend 

of fertilizer consumption in the AREA versus trend of major factors in 

the constraints. 

It should 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 commenc!!d in this period. Consequently, the urea 

pri-e in the AREA re~orded the lowest and availability was the highest. 

Another point in Figure 2-2 is that the big difference between the C.I.F. 

and tne farmer's gate price of urea. In the following section this 

difference shall. be analyzed. 

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

a. Farmer's gate price of urea. 

According to a dis'tributor 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: 

Imported urea 

3~8 $/ton. 

387 $/ton. 

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

basis, imported urea price becomes as follows: 

30 days' crec!it: 

60 days' credit: 

'+16 $/ton. 

'+47 $/ton. 

On the otner band, international market price of urea at the end of 

1979 was approximately 180 to 190 $/ten C.I.r. 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 
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cost for the transportation of cargo from Buenos Aires and Bahia 

Blanca, which are the major ;x>rts of entry to the city of Neuquen. 

i. Trucks (incluciing insurance charges) 

ii. 

- auenos Aires to Neuquen 60 $/ton • 

- Bahia olanca 

Rail way 

- Buenos Aires 

--aahia Blanca 

to • ~euquen 

to Neuquen 

to Neuquen 

14-5 $/ton. 

19.14- $/ton. 

33.9 $/ton. 

rr-a 

However, as far as truck tariff is concerned, the AREA is producing 

approximately one million tons of fruits and other agricultural 

products, ~nich are being transported mainly by trucks down to Buenos 

Aires and Oa.hia Blanca. Those trucks down to Buenos Aires provinc.: 

will come to the AREA with practically empty cargo. Taking advantage 

of tnis empty cargo, fertilizer distributors are transporting urea 

with the cost of approximately 35 $/ton from Buenos Aires to ~euquen. 

c. Charges and b~ndling cost of urea at Buenos Ail·.:?S port. 

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

estimated to be as follc ·s. 

F .O • .cL price 

Freight 

155 

30 

$/ton. 

$/ton. 

Charges and Haruiling Cost: 99.9 $/ton. 

Ex-Port Go-Down 284.9 $/ton. 

<.i. The analysis. 

As has been analyzed in tne 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 remo~ed to 

increase the conswnption of urea, in addition to the benefit of the 

Project implementation for the timely availability of urea to t~e 

farmers. 
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2.s Demand Projection of Urea in the AREA. 

2.5.l General. 

The demand projection sha.ll be made in this paragraph 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, l:larleys, oats, maize, sorghum, 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 

I!-9 

TaJ:>le 2-7, l:lasetl on the data compiled by Mr. Carlos Z&rate (Appendix~) 

According to Table 2-7, only the province of La Pampa in the AREA is 

cultivated with tne extensive crops sw:n as the grains and the pastures; 

other provinces in the AR£A are mainly cultivated ~y 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 irrigate~ water. 

un tne basis of above mentionea formula, the demand of urea in tne AREA 

~nail ~e projected for the year of 1985, the preliminary target of 

com111encement of production oy the Project, and 1990. 

2.3.2 Cultivated Area. 

The government of ~epuiJiic of Argentina has a plan to expand its irrigated 

area utilizing aounuant water resources, among other provinces, the provinces 

in tne Project ASU:A will ;Je ;na<le availaJ:>le the irrigated land with figures 

snown in Ta.ole 2-3. Altnough t.'1e lami will ile !?lade availai.lle in the year 
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of 1982 as suown in tne table, it will take some time for farmers to 

settle in tne new land ~efore the land starts agricultural ?roduction. 

II-10 

In view of t.:1ese factors, the new area in Table 2-9 .is projected to 

commence its agricultural production in the year of 1985 and ~,e ?ossible 

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 Appenaix ~. and the opinion of the local development 

authorities are taken into ~ccowit to ?roject future cultivated area for 

each crop as snown in Table 2-11. 

2.5.3 Fertilized Area and Dosage. 

In view of the fac~ that, after the Project is implemented and starts its 

?roduction, urea will be made available to the farmers in the AREA with 

far less price tnan presently prevailing price and at the time of necessity 

with sufficient quantity, the fe:tilized area ratio and do~ge ratio with 

the optimum dosage are.fcc>ecasted in Table 2-10. Those ratio are drawn in 

due consideration of the ratio for 1980, which is estimatP-d on the basis 

of discussions 'ilith INTA people and other articles (Appendix s) 

and is quite fi"t 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 figur~s are 

taken witn reference to the opinion of INTA and other articles listed in 

Appendix 5 ) . 

Crops Optimum dosage 
tlutrient ~ kg/ha Urea leg/ha 

Grains 80 174 

Fruits 100 217 

Vegetables 80 171+ 

Pastures 10 20 

2.5.4 Demand Projection of Urea in the AREA. 

On the oasis of aoove 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 

1985 

1990 

Forecast demand 'urea t/y) 

77, 930 

1147,490 
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.3RCSS :c:·!ESTIC ?:\ODL!C-:'S 

.\? ~c . , :.i ·1es-:oc~, for~s-:s 
& ::.::.s:~i.:i5 

:·lanuf ac tur ing fad . 

~:ectrici~y, '.}as & 
'.-later ilor!<s 

::0::1merce, :iotels 
& ?.estaurants 

:'!"anspor't • .. 
::ommunica-c!.CJn 

?inancd, :nsurence 
:, ?,eal. :::state 

~cver:iment :, 
Jt:ier Sd!"Vices 

( . .;rgent.ina) 

1.973 

:,979.2 

253.J 

a,:.si.5 

lLl3 .2 

2,3lL3.3 

:.,139.5 

553. 7 

2 ,:47 ..... 

(~ni~: ~~peso at :960 ?rice) 

1375 :.976 

2,!Jl.5 ::,J29.J 

260.* 253.3 

6,326.0 5,324.3 S,J53.9 

~63. :!. 

:cs.3 

3,Js:.2 2' ~ gg ...... 

!. '2:. 3.:. 

'j'.JlL. 5 

2,337.J 

" - - ... .... ... 
- ':'-' :J..:.; • .:" 

, ;oi.J.ri::e: ;~_:::..: ? 1J.ndaci6n .:e ! :ives :i~ac::.cnes ::cor:Orr.icas :.a. t .:.r..oamer i.canas) . 

II-11 

- .,.. .... .., 
~'._..I. ..J • I 

506.J 

~,;89.J 

!. '235. :J. 

, ........ 2 

~. 333 . .:; 

.. ""' ........... - '.:.: . -: 
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(Argentine :925/:97~) 

:~mPOSI7ION OF 1~ROSS JO:·!ES1l..C ??.ODliCT 

::iciustri.al :925 I 29 ::_ 9LL5 I 49 1965 I ~g I 

Sector Avg. Avg. Avg. 1.977 

Agricul"':ure 27.0 21.1 :s. 0 :2.9 

'.-!anufacturi::ig 23.3 30.J 34.2 35.5 

:·lining 2.1 2.2 ... ~ = .., .,, ~.o -. ..; 
c.::mstruc<:ion 

Ser•1ices 4-7.1 46.4 48.2 45. 3 

~T .:..:.. SECTORIAL JISTRI.EUT:ON OF ?OPULA:':ON 

:::idustrial 1925 I 29 : Ji.LS I 49 :9'j5 I o~ 

Sector Avg. Avg. Avg. :971) 

Ag!'icul ':ure 35.9 26.0 16.3 n.3 

:·!anufac tur i:lg 20.3 23.9 24.2 .. '1 : 
~ ..... ' 

>!i:ii.~g :, .... } 5. 3 ., '"\ 3 . w. I • .J 

Cor:s:~1.lc~.:on 

Services 38.4 44,3 - ... ... 
J;:;.u 57.1 

---· ::~·1Pss::-::):·r :r .::XPC~"!' 

~ nct ·.ls~r ial 1325 I 29 1945 I ;.;g • :i~ ~ / 59 ~ ... o J 

:.edor Avg. Avg. .\vg. 

Asr ic'.ll tural 96 .1 90 .') 38.7 
?rociucts 

?ores try 2.3 ~ ... 
L • <: ::. .0 

?!'oducts 

~::iers : . ,3 : ..... . - • .I • ,j 

"-1""1-- ............. ' 
..J z... ._;,_.I.• .. :: I .,) ) 
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i?~ADE S~A7!STICS 

(Argenti!'la) 

'J e a r 

EXPORT 

Ag?-icultural ?roducts ~ 

2~ernicals, ?!as:ics 
& ~ubber ?roducts 

:--!ides, SkL1s, \tool etc 

:1etals , :-!a ch in er ies , :::quipment 
etc 

~thers 

70TA:. :s:G>CRT 

I:·1PCRT 

:Hne:-als 

Chemicals, ?lastics 
~ ~u~ber ?rQducts 

~;ooc :. .:ellulose ?rc:iucts 

:·!etal3, '.·!ac~ in er ies , .C:a_ui ;ir::ent , 

1973 

2,:00.6 

2ll.3 .: 

387.2 

!.J.01 .J 

62.3 

..., .. ,,. ... 
---·~ 

373.3 

:7~.3 

'!. ,196 -~ 

291. 5 

2,SJS.2 

302.3 

:J5.5 

3 ''?30 ... 

507.0 

......... .., .... 
J·.J ..... -

1,503 .ll. 

309.3 

3 ,531.1.. '3 

:'able 2-3 

' 1Jni t: ~:-!US$) 

:?75 

::4.J 

U.47 .::. 

S9.? 32.9 

2,?6:.3 

-SJ .... : 

1,393.3 1,3:.:."' 

32';. 3 250.2 

3, SU.ii. 3 

II-13 

i17.1 

522 . .., 

213. 7 

:; , 5 s l. ,-3 

2,-J73 .. :: 

334.'3 
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:;Ul'l'LY 11(' 1JTTl<(Jt;i:il r1:1aI1.I'.l.l:U (A1<1a;r1Trn1:) 
----~-------- - --- --------------------- --- -------

'i e .:a I' 72./'IJ 73/"/lf 7 111·, 5 75/'lf; 
- -- - - - - - - - --- - - - - - - - - -- - ------ ---·- -- --- - -
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l.11'•!,I ·'· J 3 b, 3 JO 3'J ,li3:l :n ,02•1 25 ,'lti7 

------------ ---- -- - -- - ----

l. Jl'lit:'I' 

:·\J1U1H.~uiu1it ~;uj t~tle '.l , 'J )If 1,000 

U1·c...1 7,QOO 10.000 l b > 1 :w b,Ot:JH 

1\1111uvll i11111 Cliluri.le 1 ~)() 187 225 h5 

/\.111:!1u1tiu:u Sultctlt! llil1·.ile 2 ,'/ 51 5 > 11 '/ti 3,U'lb 2,2'.iO 

~;,nliuin IUL1-.1lt:: 

iii l 1 • i c L'..11 ·hiJt: 

l\11hyJl'ul1:; A11u11011 ic1 

~·· 1 
'2 

•. , J. 

ll. A. : 

1'1 ,bOO 1'• '2bll ·1, H20 ti) 1211 

'.!, OlliJ 

l\Jl.,11de1· yc,11' 

L~1:ludi111: .1111111uldd 11st:d 1·01• ll1e ['r•od11clio1. (if ct111111011i11m sulfdl<~ dlHl 111·•~d 

L«:l1tdi111'. tlio:it:: used for lht: pr·uducliu11 ot co111plt!X f<!t'tiJi.,.~r· 

llol Jl.v.1.i Ltldl! 

'L1bJ,~: ) 11 

'lfi/rt 

N. A. 

~'; 

:io, BOB 

2,3'Jl 

1,Ggo 

b01 

-

77/7tl 

ti. A. 

,., 1 ~ 

V1 
I 

7, ~i !iB 

').' 3g1, 

~ ,i.)'.J() 

I 'l') 
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H 
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ORIGIN 

?roduc-rion 

Ir.ipor-rs 

USE 

Wheat 

Sugar Cane 

:·!aize 

Tea, Tabacco 

?astures 

?otato 

Hcrti.cul-c:ure 

7op ~ruits & Grape 

Cit:::''lS 

I:lciustrial Use 

Captive :Jse 

=::x?ort 

T 0 T A L 
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?!\ODUCTION Al!D ::m.;si.JMPT!ON :JF 

:HTR.OGEN FERTILlZERS rn ARGENTI~rn 

(1978 I 1979) 

Table: 2-5 

(Unit: 7ons) 

Urea Ammonium Sulphate 

65,000 

20,000 

16,000 

24,000 

2,000 

4,000 

1, JOO 

~,JOO 

5,000 

5,000 

20,000 

1,500 

2,500 

35,GOO 

39,000 

4,QOO 

4,000 

5,JOO 

16,000 

6,500 

2,000 

500 

39,JOO 

(Source: 1 7 -Jct . 7 9 ?:S7?.0SUR) 
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.~r:;em:ina 

3razi.l 

,.,, . , 
-_z1i_e 

3cl.:via 

?araguay 

r_;ruguay 

S.Ar:ierica 
.~vera.ge 

:; ew Zealand 

.:a;:an 

u. ~. _.;. 

:anaca 

:iorl.i 
.:.Ye~~~e 

1971 
ia--~10 

1971 
1976 

1971 
1976 

:111 
1375 
-1 ..... ..., .. 

·~'-
:976 

1971 
1975 

!97: 
•a---~/O 

1971 
1976 

1971 
1376 

:9...,'!. 

1J7S 

1'.J ....... .... '. 
1976 

:!.371. 
....... ...,,... 

j.,... 

137: 
:?76 
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:i 

:.3 . . 
J.. • ..!.. 

3.1 
:2.* 

3.Q 
3.2 

1.2 
·J .:+ . ,., 
.... .J 

J.5 

10.D 
1.1. 2 
- .., 
0 ... 

9 1 .... 
,... . ... -
:+. 7 

:.:. . 3 
23. 7 

12 5. :+ 
:~6. ,j 

33.1 
s:.3 

3 ' • .J 

•,., a 
.l. .J. ~ 

..,,... -
• .: • j 

30 . .3 

(Source: ?AO ''Annual Fertilizer ~e·1iew, :'..97?•) 

? 
2 

:) 

J.7 
] .3 

13.J 
32. '.) 

:a.: 
9.2 

J.+ 
,., ., 
'J .... 

::.J 
J.2 

2!.J 
19.3 

7 
,., . ... 

1.!J. . 
. .., 

. 3 ... , 
15.:+ 

t;.15.: 
:..,59. '...!. 

:::2. 7 

:~5.3 

::J 1 

""': . 
7 

., 
I 

:2.: 
: l+ • :+ . ,., ; - ; 

.... 
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( l.:ni t: :<~/:.a) 

~ K :'C7.-\L 

J.2 2.3 
J .1 2.1 

:.J. 2 1• .., ..... ~ ..... 
:3.5 '33. 0 

2.3 29.9 
::.3 :3.3 

') . :. . 3 . -
'J. J '). 9 

1 'J ll. 3 
8.2 J.3 

3.5 3t<.. Cl. 

2. !+ 32.9 

4. 7 :8.2 
. 3 31.3 

2: . .., .. i I 

,., -
~.a "'l -..;._, . .:) 

139 .5 567.:+ 
:::,J. 7 3~3.3 

1J7.2 3 s 5. :i. 
·1- • :+ !..£.; c.: .... , 

,.,,... -
""·_;. 'J '. 9 
23 .... :JS.~ 

u.-! ..,,... . 
- .J. -

s. 3 1• ~ 

. - ' ... ; • 2 

.... .J • .J ·33. 5 
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:::S7!:·!A TE.J CUt:'!VA 7E:J AREA 3Y CRC?S 

(1.38Q) 
C:'. ha) 

:1euqu.en :1endoza K!O :-regro Chubu-r Santa C!"UZ ;:,a ?~~:ia -..... .,...-: • ._ -c:t-

3ra.:.ns 4.. 5 39 • .3 !.O. J 2.3 J.3 2,354.J 2' '.+:!.1. 5 

':'"""',,;--
- .. .... ,_.;ii 22.J 253 .:) 60.J 2.5 :) . : 3LJ.2. :j 

·ra$etabl.es :.3 2!..5 7 - ~ "\ :=-:: J.1 3-; . '~S . ~ 'J. ~ ·..) . ..;-

?astures 3.S :+4. J 20.0 29 .J "7 . ) :,2S7.J 1.,309.5 

Province 
Total 31. 3 363.3 37.5 39.1 3.55 3,56!.1. ~,lJ!..55 

F!'ui.ts '/egetables 

·.-iheat 'le;;etable .-\lfal.:a 

?:;e 3rape :'omato 

;"'\..., __ 
..Ja-~ 

::a.::: 

.3~n=~:::1' .. ;er 

::i.:.:.~t 
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Yk:AR 

66/67 

67/6a 

68/69 

69/70 

70/71 

71/72 

72/73 

73/71+ 

74/75 

-29-

NITROGI:.~ FERTILIZER CONSUMPTION 

(~DINA AND PATAGONIA REGION) 

lWTRIEMT 

7,054 

6,546 

5,097 

7,041 

9,036 

10,924 

10,961 

9,041 

3,728 
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Table 2-a 

(Unit: t/y) 

UREA EQUIVALENT 

15,335 

14,230 

11,080 

15,307 

19,643 

23,748 

23,328 

19,651+ 

3,104 



t:XPANSIOtl or IIUUGATL;U ARt:A tiY PROVINCt:S 

----- ------ ----------· 
lrrigdteJ New Project Area 

Proviuces Area (tiy 1982) New Area 
(1979) Rehabilitation New Project 'J'otal 

Heuquen :n.o - - - 1.0 38 .o 

Rio Negro 134.3 U2.6 11. 5 228.'• 

M~nuo"a 311u. o 264.9 - - - 612.9 

Chubut 21.0 20.9 - - - 41.9 

&.mtd Cruz 4.0 0.2 1. 5 5.7 

La P<impa 3.5 3.5 5.7 12.7 

Source: Inforllklcion l:couomica de ld Argentina, March 19'/9. 

(Unit: H ha) 

Possible 
Area 

2.e 

117.8 

70.0 

68.0 

3.5 

48.6 

Table: 2-9 

Total 
Possible 
Area 

40.8 

346.2 

682.9 

109.9 

9.2 

61. 3 

H 
H 
I ..... 

IO 

I 
l,o.J 

? 

1 • 

• 



CIWPS 
1980 

l;t•aius 0.01 

l"t•llll::i 0.60 

Vt:!'.'-' Lt1'le::> 0.30 

l',t~ lUl't!:; 0.01 

Tctble 2-10 

n:HT II.IZl:I; AIU:/\ AllD DOSAGE 
--~---------- --------

(U11it: Ratio) 

------------ -------- ----- -- ------- --- ----- -- ------ ----
l'el'tilized ArL'd Rdtio 

19U~ 1990 1980 

(). 10 0.20 0.10 

0.80 O.'JO 0.50 

0. 'I 0 0.80 0. ~iO 

0.015 0.02 0.01 

Dosage Hatio 
Recommen,Jed Dos,He kg a 

1905 1990 Ure ii 
-------- ------------ ---------- --·-- -·-------- ----· 

0.30 0.50 

o.oo 0.90 

(). 70 0.80 

0.01 0.01 

1111 

217 

17'• 

20 

H 
H 
I 
~ 
0 

I ....., 
..... 
I 

~ 



Grains 

f1•uits 

Vegetables 

Pastures 

TOTAL. 
m;HANO 
(t/y) 

Ne.tu: 

OLHANU fORLCAST or URLA 

ARLA 
(Hhd) 

HHJO 

2,411.5 

(410) 

34:.l .f> 

Oosage 
(kg/ha) 

0.17 

65.10 

( 22 ,303) 

39.15 26.10 

(l,022) 

1,30'•.0 0.002 

( 3) 

23,738 

ARLA• Cultivated area in the AREA 
OOSAGL • kg/ha of Urea 
ot:HANlJ• t/y of Urea in Parentheses 

19B5 
ARLA Oosage 
(Hha) (kg/ha) 

2 ,1H)4. 5 5.22 

(12,969) 

•U!l.6 138.88 

(57,719) 

8'•. 9 85.26 

(7,239) 

1,511.9 0.003 

5) 

77, 932 

Tdl>le: 2-11 

1990 
AREA Dosage 
(Hha) (kg/ha) 

2,516.0 17 .4 

(43 t 778) 

514.0 175. 77 

(90,346) 

120.0 111. 36 

(13,363) 

1,621.4 O.OO•t 

( 6) 

147,493 

H 
H 
I 

"' 1-4 

I 
w 
N 
I 

j • 

• 



E:pre 2-1. 
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ANNUAL PRECIPITATION 
IN ARGENTINA 

1,0QOmm 

D wet Zone 

D ury Zone 

... 
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RjuA.2-,2. 
INDICATION 

Note : N.A.. = Not Ava.i ltlble 
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3.: :3~ne!'al. 

'I'ecnnical aspect -·· tne ;iroj ect comprises such studies as : 

-;>~eduction capacity study 

-natural 5as study 

-utilities study 

-site location study. 

II-25 

The resultant st'~dy for above defines the ?roject scope by which the invest~ent 

cost for the project shall be estimated. 

3.2 ?reduction Capacity Studi. 

3.2.1 ?reduct identification. 

~ith the natural gas as raw ~aterial, for the production of nitrogen 

fertilizer, one must go through the production of ammonia ~y-producing 

carbon dioxide. 

The aim11onia is to be fixed as solid status, unless liquic ammonia 

directly applied to the soil with expe4sive apparatus, for the economic 

application of fertilizer. 

:n order to fix ammonia as solid status, there are, among others, tZl!'ee 

ways, i.e.: 

i. To produce urea oy combining ammonia with by-?roduced carbon dioxide. 

ii. To ;iroduce ammonium sulfate ":iy combining ammonia with sulfuric acid. 

- in this ;irocess, another raw material, sulfur, is re~uired to 

produce sulfuric acid, thus the tota~ ;>recess ;>lant facilities are 

ammonia plant, sulfuric acid plant, and ammonium sulfate ;>lant. 

iii. To produce ammonium nitrate by combining ammonia ~ith ~itric acid 

. ..,hich is also ;iroduce<l :"ram a'll!llonia . 

in this process, ~he total plant faci~itated are ammonia ?~ant, 

nitric acid plant, and ammonium nitrate ;ilant. 

Among three alternatives disc~s;ed above, urea route is identified to ~e t~e 

sL~plest in the technic, and the chea9est in the ~conomics. 

In addition to these aspects, ~rea contains highest nutrient nitro~en (~5i 

~inimum) among three ?raducts. 

Agronomic~::;" J :~r t:1e i:ro9s ~!"~tm .:.:i !he .-\?,£,!., ~:ier~ ~s :-io 1.:=:='3r9nc-e i.~ 

tje ~es;onse of soils a~cng :jree ~er:i!izers. 
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Under these circumstances, the product =ram the ?reject is identified to 

::ie '..lrea. 

3.2.2 Identi=ication of production capacity. 

7he market study concluded that the project demand oi\ urea in 1985 is 

78,JOO t/y. On t!le basis of the operating days ?er year of 330, this is 

the capacity cf urea plant of 2~0 t/d (ar.nnonia 1us t/d). '.Jncer approximate 

of this capacity, there is no breaK even capacity in view of technoeconomics, 

such as 500 t/d of ammonia plant is ::ireak even capacity for the employment 

of centrifugal compressors. Therefore, the capacity of the ?reject should 

'.:le ::iigger the better in accordance ~ith the economics of scale. ~owever, 

the :nar!<et =or t!1e ?reject is li:nited as discussed i:; the =ores;Jin~ C:tapter, 

3.t least, '10 :;:iossibil.ity to expert ~ue to the ~hysical .:.ocation of t'.-le , 

Project, and the ?reject is ca?ital intensive, so that the lcwer capacity 

utilization will result in :he hi5her ?r~duction cost. (Chapter ~) 

Llncier these circwnstances, the :;:iroC.uction capac.i. ty shou.:d '.:le set '..lp 3.S :;:ier 

:::e cur .. 1es for the .ie!!lanC: for-:cast ( ?igure 2-3). 

:r: order to set :..ip ::he capacity, :::=01.:cwin5 .:acacit7 :.iti.:.i::a':ior. :-3.te :::>r 

~e~i~ning years shall ~e =ased i~ view of the ~ifficul~ies of ~ec~nc.:.oi;y 
t:r.3.ns:.=er: 

:s-: year 609> 

2nd year 75% 

3rd year 3Co; 

:'he:refore, t'.le ;iroduc-i:ion capacity of the Projec"t is identified to :;e ~s 

follows. 

73,JOO 
= ~ao t/d = 112,JaG :/;. 

330 :< 0.6 

._ .... 
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3.3.1 .:..vailabiL1:y of na1:-...ral g;as in :-reuque:;. basin. 

The ?rovince of :ie~quen oc::upies 36% of :lat~=.l gas ::-ese!"res and 34° of 

natU!'al 5as ?reduction in Argentina (7able 3-1). 7he ?rovince is t~e 

largest ?roducer of natural gas in the country and, with the largest 

:-eserves, remains so for some decades to ::ome. (7Jtal ?.eser•re in the jasin = 
Approxir.:ately 340, JOO ::Mm 

3
). 

At ?resent, the ?reduced gas is being sent to the coastal area ·:hrough the 

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

Aires and 3ahia 3lanca areas. 

?i?e-lines 

~teci Capacity 
C:·!m 3 /d) 

?ipe si=e 
(inches) 

::.eng-th 
(~) 

~euquen-oah!a 3lanca 

3,500 

24 

570 

Plaza ~uincul-Conesa 

500 

3 

J.60 

In addition to these existing pipe-lines, the government of Argentina is 

under construction of .a pipe-line (center-west) to transport the natural 

5as f!"om the :leuc;.uen jasin to the ?rovinces of ~enc:!oza, San J·.ian, San Luis, 

Cordoba and Santa ?e ~hrough a 30 inches pipe-line wit~ the suppl7in~ 
- 3/. capacity or 10 ~Mm ~. 

:'here is a ;iian to lay a :;:iipe-line ::-cm :leuquen bas.:.r:. to Sar: ':arlos ie 

3ariloc~e. nowever, ~he plan is not ccncrete yet. 

As :or local consur.;p~.:.on :r:. :~e , 
250 :1m" /:i .:.s '.ltilized, . . . ' in "Nn:...~n 

for domest~c use. 

?~evince, an a~~o~~: := ~~?roxi~a~ely 

230 :·!m
3 f;;ir i.ndus:rial ~se, and '.:'J ::m: 

Taking 25 :1!~m 3 /d (= 8.5 + 0.5 + :c.o -t new ?lans and local use) as ?;as 

:iemand for tne :leuquen basin, t~e required gas reser•re volume snould ja 

:ao,ooo :·!:·!m
3 for 20 years supply. 

Thus, t~o figures are compared: 

.... 
I 
I 
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Total Gas ~eserves in the ~euquen basin 
3 3l+O ,:JOO ~b 

?:-eliminary ,~as Demand for 20 years 

180,000 liMm
3 

II-28 

Therefore, the availability of gas in t!'le ?rovince of ~leuquen is qualitatively 

confirmed. 

3.3.2 Availability of natural gas for the ?reject. 

In the Neuquen basin, there are two ~tural gas resources, i.e., associated 

gas and non-associated gas. However, associated gas is being produced f:'-om 

small oil wells, except some big reserves, with the average ?reduction 

capacity of ll+ :n3/d/well of oil, and the ;:iroduced gas has low :;iressure near 

to the at:nospheric .. 

Therefore, the ?reject is unable to depend upon these resources without 

excessive investment for the facilities of collection and compression. 

As for non-associated gas, there are t~o fundamental classifications of gas 

fields in :he :leuquen basin, those are the fiel:is of dry gas (?;as contains 

:nainly methane) and the fields of wet 5as (gas contains heavier ~ydrocar~ons 

t!'lan :net!"lane) . 

The dry gas fields lie in ?laza Huincul and Cutral-C6 area, and the wet gas 

fields are in the 'Ticinity of Centenario (?ig1....re 3-!.). 

Although all these fields are interconnected each other by pi;e-lines, 

~•et gas is ::iei:"lg al.located :'or :.iq_uefied ?etroleu:n ~as ( :..?s) and ?et:-'J-

che~ical ?reduction, and the resicual gas for the ?i?e-li.nes iescribec 

in the foregofog ?aragraph. The dry >$as i.s ::ieing ?rimarily allocate,... ~or 

local use including fertilizer ?roduction. 

Awong other dry gas fields, Sierra 3arrosa field will be especially allocated 

for :he local ~se and for the fertilizer ?reduction, according to ?.?.?. 

in ?laza Huincul. 

The Sierra 3arrosa field has the followin; specifications: 

~riginal ~eserve: ' - '.)Q0 T' 3 ~:::; ,· .•. ·:r:l 

J 
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(i.e. , gas :':-or:: t!li.s :=::.eld is :::ace availabl.e 
ei-:her ?l.J.za fiui:i.cul or ·Cem:enari.o -:'."!rcugn 
exisi::::.ng ?ipe-lines). 

Shown in Table 3-2 .J.s a tT.?::.cal example. 
(Source: ~.?.F.). 

7here are :nany fluc-:uating factors to decide '..he exac": :;as field on which 

tie ?reject shoulli rely, because it tai<es a £'ew years '.::efore -;he ?-:-o:ect 

is implemented. 

under these c.U-c'.lillstances, this report will hypothetically set Sie~a 

3aITosa =ield as natural gas source for the Project. 

The gas will be made available for the ?rojeci::, either branching :'-:-cm -:he 

exis-:ing ?i~e-lines or taking directly :=ram the well head. 

I 
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3.ll. Utilities Study. 

3.:i..1 3.:neral. 

Utilities required for the ?reject are industrial Nater and electric ?ewer. 

:he Project Nill consume(at the production capacity set ~? in the :or~-

going paragraph) 2uo t/h of water and 13,000 kwh/h of electric power. 

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

3.~.2 Availability of water. 

The Province of ~euquen, especially in view of the imp~e~entation of 

fertilizer plant project (the Project), is located in the valley for'!nulated 

':Jy two ri·.rers. i.e. , iH.o Limay and ~.fo :leuquen. -:'he flow :-ates of t!:lese 

rivers are regulated by recently built dams, and t~e average mi~imum =:ow 

rates for the two rivers are controlled to be 500 m3/sec for :U:o ~imay and 
3 

4-50 m /sec for ~!c :!euquen. And from these rivers, water is taken for 

irrigation purpose and is distributed by the networks of canals. The 

industrial water can be taken from either of these rivers, or from the 

irrigation canals, at any point as per the standard prac~ice employed by 

the provincial authority (Provincial Direct ion of ·,;at er and Energ'J) . 

However, in Plaza Huincul and Cutral-CO area, there is a 600 mm diameter 
1 

water pipe-line (proposed capacity of ?,000 r:i"'/h) connected ·,.,ith "':he ri·1er 

~io Jeuquen, al though the ,,.,at er t:t•eatment ?:ant is :1et to '.::ie insta.!.led =or 

i:he appropiate •..ise of the ?ipe-line. 

3.4.3 Availability of electric ?Ower. 

In the ?rovince, there are three :najor hydroelectric :,:icwer ?.!.ants :.;hich 

are generating the ?Ower for t:i.e 3uenos Aires :netropclitan a!"ea. as ·.-rell 

as for the local consumption. ~:.ese :;i.:ants are: 

~Iame of ..... _ ;ilant 

El Choc6n 

Arroyito 

3anderita 

Generati:lg Ca;:aci t7 C:!W) 

1,2'JO. 

12'J. 

~so. 

From these ?lants, the ?Ower is transrnit"':ed through the 500 ~w lines for the 

:netropo~i tan area and the : 3 2 ':<w for the local :onsur.ipt i.on (? i~·.ire 3- 2) . 
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industrial (:3,JOO v) uses. ~owever, t~e ~ig user of the ?Ower li~e a 

fertilizer ~reject has to rely on the hi~hest tention available (i.e., 

132 °;CV line) in view of usage and reliability. 

?or the plant capacit7 as :he ?roject, reliability of the power is io::.e 

:nost cr•.icial. 

II-31 

The quality of power for a fertilizer plant is ~enerally specified to ::ie 

as :'allows: 

i. Voltage fl,.ictuaticn: ·..rithin .!. 5% of rated voltage. 
i .: -·· 

iii. 

Cycle fluctuation 

?ower failure 

not :nore than J.S ;:z. 

not more than 2-3 times a year. 

As for the reliability of the ~ower available in the ?rovince, especially 

::..3 2 }<-; 
, . .ine, i:here are :~e 

io·.-1e•1er' the ?la::a nui:lcul refi:lery is ieoer:.d.ant ·.ipon t!:e ::iower ~cm the 

: 3 2 "x.v li:ie and, when ".Tisi ti.:ig the ;>lant, t~e ~a j or ?Uwps :.:i ::ie '::'~= i.~e!'~r 

iave ::ieen run ::iy stea~ t"..!rbines. Althou5h :here are t~o :na:or reasons 

to run the ~~~ps ::iy steam t:irbines, those are ?lant economics and t::e 

reliability. Jn the other ~and, indust:-ialists in the ?rovince reported 

two to three times-a-month's ~equency of power failure on the :3,080 v 

line which is connected with the 132 ~v line. This ~act ~a7 lead to the 

~oncl'1sion that the 132 ':<v li:le ·.;i.:.2. '.:le a.ffec:ec jy '=:-.e ::rwer ':e!1t:.cn :i::1es 
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3 • S • : :;enera.:.. 

stall je iefined as the site selec:ion criteria. T!1en, . . . 
overv:.e~'1:..:ig -::le 

:;h~.tsical a.n<i inf:'as-:!"'uc-cure conditions in ~he ?!'ovi.:ice, :'..ro 3..::a!"'!':a-:::.~1e 

si::es are selected for :'ur-rier comparison '.lSing :he above ~s-cajlis~e-:: 

~:-iiter:..a. 

Thirdly, ~asic design c:-i:eria ~il.:. ~e presented :=or tie candidate site. 

~owever, the selected site is not iefinite one, jut it is only a~ identified 

area, :. . e . ., in ~:.e ~1icini~7 of t:ie ~owns:ii.?, et::. 

The ?:-oj ect is :o produce urea as final. ;::iroduct ·.ising na:u:-3.:.. ;as as feed 

stock and fuel, and ~ater for process use and utilities. T~e :'i:ia:.. ?roduct, 

urea, is to be -::ranspori::ed :fown to the :narket through :!:le !'ai2.:-1ay and t'.1.e 

highway. 

:.;nde!' -:his scheme, selection site '.:1.USt ha'1e 

~hich is to fulfill the fol:..owing selection c:-iteria. 

C:UTE:UA FOR :'HE SZi..ECTION OF T!iE ?LA?i'I' SI7E 

?!'oximity to :he :'eec stock natural gas. 

- lengt~ of gas ?i~e-line. 

- !'eser•re •1oluiile and leli,1erillility o:= scu!'ce ·.o1el.J..( s). 

2. ?!'oxi::ii :7 to :•ate!' !'esour-.:es. 

- leng:h of ·,.;ater pi;ie-line. 

- ~ecessi:y of ~ater intaxe :=acili:ies. 

- 1ua2.i:y of · . .;ata!'. 

3. ?!'oxinity to :he ?roduct ~arket. 

- access to tne rail~ay 
(Zs tne railway siding requi!'e~). 

- access to tne ~ighway 
C:s tje access road required). 

- soi: jearin; :a;aci:7. 

- :li~atic :o~~itions. 
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- earth~ua~e factor. 

- drainage. 

~. Incentives I ?remotion Law. 

- Tax and duties. 

- Land -:ost. 

- Jepreciation, etc. 

Among above listed -:rit:eria, ~ and 5. are not applicable so =ar as the 

site is selected in the eastern part of the ?rovince (area -:alled 2onfluencia). 

3.5.3 Selection of candidate sites. 

:::n view of 1., 2. and 3. of the criteria and Fig'.ire 3-2, two alternati"Fe 

sites are selected for further investigation; those are: 

Site 1: Cutral-Co I Plaza Huincul area. 

Site 2: Senillosa area. 

3.5.!+ Comparison of candidate sites. 

Two candidate sites are compared in Table 3-3, based on the criteria set 

:.ip in the :'oregoing sect:ion. 

There are two ~asic stand point3 to assess the site comparison, those are 

the one to ~inimize the ex-factory ?roducticn cost, and t~e other to 

~inimize the :ar:ner's ~ate ?rice of urea. 

Analyzing :'able 3-3, it is sure that t!'le ex-:=actory cost is 2.owe!' :'..n s.:.te 

1. ( C:..rt~al-CO I ?laza :iuinc..;.l area). ~owever, i.n vie'..r of the :arme!'' s ~a"te 

?rice of the ?reduct, Site 2 is ~ore acvantageous than Site • 3ecause -:he 

t:-ansportation cost of the total ?reduct urea for 30 '.<;n (the ::Ef:"erence .of 

t:1e .:ii stance to the ?reduct ma:-i<:et between t!'le two sites) •..rill je ::'.ore t'.:a:i. 

c~e transmission ~os:3 of natural ~as :'or :: \~. 

n.s i:: ~1as ::ieen iiscuss-=(. in .::ia~ter 2. (: 1arke-c :1.spect), o:1e ~- ::.e '.':'!Ost 

c:-ucial factors for tie ?reject is to ~inimize the orice of the ?reduct 

urea at fa!'!:ler 1 s ~ate. 

3enillcsa. 

3. 3. 3 3asi;.: ~cncition of the 



II-3~ 

:.n tie ?:::-ovi.:ice; :herefore, ;io .:omplete iata =or ,_iesi~n ::onc:.t:.on ~:::-e 

~vai:a~~e =or the ?rojec~ . 

. a.::.l.e 3-~ is Jrovi..ied °:Jy tie .::ima::::i:: .:ond.i tion =or .'.:i;:ol2.etti, '.in.J.C:: :.s 

about 30 k~ to the east of Senillosa and ~y the soil condition for t~e 

?laza Huincul refinery, which is located about 30 i<m to the west: of - . , ,. ;:ieni ... ..:..osa. 



l 
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3.5. Scone of the ?roject. 

., - . 
""". 0 ... ~eneral . 

=~ t3is ?aragr'aph, facilities requi~ed for t~e ?~oject ~re ie=ined ~s ~~e 

scope of the ?ro:ect. 

?acilities ars divided into the followi:lg three cate~ories: 

i. ?~ccess ?lan~s. 

ii. ~tilities ?lants. 

iii. Jffsite facilities. 

3.6.2 Process .;ilants. 

:'he .;iro;;:osed ?roj ect is to :nanufac'ture ar..monia and. ;;:rilled •..irea. :''.1e 

:;.recess :;ilants will. consist of 240 ':/d ~mania an::. '+00 ':/d •.irea :_Jlants. 

C:'he annual :_:iroduction capacity corres:_Jonds :o :.32, JQQ t/:r of ·..:.rea. on ':he 

basis of 330 annual on-stream days). 

The amr.ionia .,,ill be :na~ufactured by one of the cornrnercialy ?raven stea~ 

reforming processes. (~valuation of processes for the ?roduction of ammonia 

and urea i.s considered to ~e too ear.l.7 to ~e :!.aC.e at ~:iis stage of ~he 

?r-::>j ect). 

:lat~al gas ·.vill be the feed stock and :'uel. 

The a::irnonia produced ·t1ill be en-cirely converted ::lto urea tZi.rough che:.:i:::al 

reac1: ion 'Ni ':h carbon dioxide ~as through one ·Of "=:.G ical. total recyc2.e 

;::recesses. T:ie carbon dioxiJ.e ·,.;ill be ?roduced =.s :-er;_•.ii!'ed ::i;r t~e re:::ov;;l 

-:f carbon i:.o:<:.~e i.:i amnonia s7nt:i.esi.s ~as. ?-='il~e.:. urea ·1:.1:.. ~e :::~ 

on2.; final )reduct "::o :::e t·~rned :::ut ";iy t:1e ?reject. 

7~e raw ~aterial and utili':ies consumption fi~..l!"e of tjese )recess ~lants 

are hJ'?O"::hetically set as shown i::i :'able 3-5. 

3.5.3 ~til.ities .?lants. 

a.r.:ectric ?ower. 

:'he requi=ed electric ?Ower =or the O?eratien :::f the ?lant ~ill :::e suppl:ed 

~1 gas turbine ?Ower ?lan1: to je ~uilt in side the jattery li::;it of tje 

?reject, and in .:;rder -:o cope with emer~encies, small ?OWe!' ~enerators ·.-1ill 

also be installed. 

:i. ·.1a-:ar. 
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!be tota.l._·.rolwn~ of the necessary raw water wil.1 be taken from an irrigation 

canal and used as coo.ling water, process water, boiler feed water, potable 

water, fire-fighting water, etc., after going through adequate treatment to 

con'trOl the water quality. 

c.Steam. 

In addition to a water heat ooi.ler to be insta.lled inside the an1DOnia plant, 

an auxiliary Doil.er will be built for starting up the ammonia plant and 

for tbe operation of the urea plant. 

d.Natural gas receiving wiit. 

Natural gas is required for the production of a111DOnia as feed stock, as 

well as fuel, for tne production of steam, and for the generation of power. 

Natural gas, thus ~equired, shou.ld be taken from the existing pipe-line 

(a" inches) a't thft Project cost to lay intake pipe-line and to install 

metering devices. 

e.Ins'trument and plan't air facilities. 

In view of economy and eases of operation, it is assumed that the air-type 

instrumentation sys'tem will be .Jdopted. An air system will be designed for 

both ins'trumen't and plant air. 

3.6.~ Offsi'te facilities. 

a.Treatment of air and water effluen'ts. 

As the natural gas pro~uced in the Neuquen 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 neu'tralization 

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 tne vicinity of the product market, so that conventional 

metnods may ~e employed for the distribution of urea to farmers, such as 

~itn one ton or 500 ~g bags, instead of with 50 kg. ~ags. Because the farmers 
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sizes vf cargo. 

::::. Ti~w of ;iossi::-ility "CO -=!llplcy t:iese larger sizec jags c~ne ":on or SO:J 

'.-<g), :•hicn are =onsiG.e:-e<i to je iurable =or a ?ear or so, :he ?rojec-: is 

assumed not: to include t:ie cost: of ::iag '.!laterials, however, :•hich is to be 

jorne ':;;y the distrfoutors . 

. :-.s =o=- ~be -::r-ansporta'ti.on of urea, -:he ~reduct ~.;i::. je sl"!i.?pe-::. out f~or.t 

~~e ~lan~ ~y ~oad tr~cks ~r ~~e ~~il=oad lorries~ so :~at :~e ?~o:ect 

should :nclt:.:ie t::ie loading :=acilities of 1.lI'ea to t'."le lorries and/or -che 

trucks; :iowever, the ?reject ~ill exclude those facilities as the lorries, 

:~e ~~ucKs, :nd in~ermedia~e ~arehouses =~om ~~e sco?e. 

- . Ammonia reser•rci.::-. 

7he ammonia plant: and the urea plant are :nut:ually int:egrated, and t~e 

produced ammonia will ::ie totally c~nverted int:o 1.irea wit~out car!"'/ing out 

any ext:ernal sale of ammonia as such. Thus, 'the =apaci"':y of inteMtedia"te 

i. ?:-oci.uc't ·.irea storage. 

::-ie :naxi:num capacity of ':he storage house si1all ::.e cO days ·..;crt:i Jf 

?reduction in the form of ::iulk urea. 

7he s:orage house snal:. je facilitated wit'.1 tHo units of ~ag~~n~ macti~es 

for one ton and/or SOC '.-<:; ja~s. 

7he ~aintenance and repair sho9 will have sufficient facili:ies and syst:-=ms 

:o ena.b:.e operation 330 jays/:1 ea:- at t'."le :idsign ca?aci :7 of t'.1e ?rod.uc":ion 

=aci:i:ies witiout relying on outside sho9 except in cases of serious 

~echanical ~rea~ ~own. The ~air.tenance and re?air shcp will :onsist of a 

~ec~anical wor~shop, ~nd various :nspection =aci:it~es. 

-~ .:..a.:::crator1 ·..,i.:..l ::ie established in whic:: facilities, 3.ppa.::-at:.is :-.ecessar7 

f-or pr-ocess ::ontrol, fo!" ar.al;sis of raw rr.aterials and auxiliar? '"\ac:er:a.ls 

a.nu for trouble s~:oot:ing;s, sna:l ::e included. 



-49- !!-38 

::. . :1arehouse for chemical and spare ?arts. 

I>: is assumed tnat two years' supply of spare parts, one year's sup?l7 of 

chemicals, and ca<:alyst;;; to accomodate one charge ·,;ill ::ie constantly 

~ept on hand, and a warehouse necessary for storing these items wi.:.: be 

included in the Project scope. 

h. 3uildfags . 

Buildings for the following ?Urposes are ?rovided in the scope of the 

?rojec<: with appropiate facilities and equipment. 

Administration office. 

- Control r-oom. 

Lockers ana shower ~ooms. 

- Cafeter.:.a. 

- ?irst aid room. 

Sate and 5ate houses. 

- ?ire-fighting facilities. 

i. ~ousing colony. 

The Project has to rely on the engineers and ski:led labor for the er~:c:ent 

:nanagement of the ?lant. :fowever, all of these exper"ts '.:lay ::ot :ie a•ra.:.l.ab.:.e 

f::'om :he !\?..EA, so that the housing -:olony, for 5·J 0
; c"f t::.e er.1pl.o::ees of 

:he proposed organization (Table 3-S) shou.:.d '.:e ;:iroviied ':iy t::.e ?r1J:ect for 

tie ac::omo·iat.:.on of the ex-;ierts from :it:-ier parts :if the ::ol!:'l'°:ry. 



-5<>- II-39 

~ -
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3.7.1 ~ener3..i. 

As ~er tie sco?e of the ?reject defined ajove, technical requirements such 

as raw ~aterials and utilities require~ent ::iy the ?roject ,.ill be esti~ated 

and the si:affing and. organization of t=-:.e Project ,.ill ::ie :;irelirninaril:r 

established. Thereafter, the ?reliminary imp.:.e!!lentation schedule :•i2.l ::e 

irawn for tie ?roject. 

3.7.2 Technical requirements. 

T~e overall material jalance is illustrated in figure 3-3. 

2 . 7. 3 ?-::-elir.ifoar:r ::ir~ani::::a t.ion of tl'le ?roj ect. 

The ::iverall staffing schedule is ?reli~inarily estimated as shown in 7able 3-~. 

Tl"le schedule is urawn on the bas is .of following condi ti.ens. 

i. direct operationla forces. 

- :;ilant operation. 

- ~aintenance and repair. 

ii. indirect forces. 

- personnel control. 

- accounting control. 

~owever, the Tiar~etin~ and distribution of the }rod~ct ~rea -~ cons~:er~a 

ani/cr financers' investi;ation cf the ?ro~ect. 
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For :he cor.struction of the ?reject, in view of the size of plant :nJ 

nature of the ?reject, it is recommended that the ?ro:ect shouli je 

i~p~ernented by a ?rime contractor on the basis of the iump-sum t'.lr~-~ey 

contract basis. 

Figure 3-a is a tentative ?reject schedule for.:iulated on t~e basis of 

tnis concept. 
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Tabla: 3-1 

NATURAL GAS RESERVES AND 

PROJUCTION IN ARGENTINA 

Province Reserves Production 
(i1MJD3) (Mm3/d) 

:4euquen * 89,210 (36) 9,182 ( 64) 

Santa Cruz 74,542 (30) '+,326 (39) 

R!o Negro 27,924 (11) 

Chubut s,1n9 ( 2) 

Mendoza 3,594 (1. 5) 42 (0.3) 

La Pampa 763 ( 5) 

ARGEllTINA 246,176 ( 100) 1 '+,313 (100) 

DATA As of As of 

Dec. 1978 Jun. 1979 

* In addi:ion to figure above, new gas field was found. 

i.e., ~ame of field 

Loma de la La ta 

(Source: '{. P. F. ) 

Estimated Reserve 

250,000 
MMm3 
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Table: 3-2 

A TYPICAL GAS COMPOSITION 

(Sierra darrosa field) 

(Unit: mol.\) 

Data 1 Data 2 

N2 1.59 0.57 

co
2 0.51 1. 30 

cl 92.52 96.56 

c2 3.29 1.19 

CJ 1.29 0.24 

iC~ 0.23 0.03 

nC~ 0.29 0.06 

i~ 
5 0.09 0.02 

nC
5 0.09 0.01 

c5+ 0.03 0.02 

Sp.Gr. 0.5056 0.5795 

N.H.V. 9379 8992 3 
(kcal/m ) 
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Table 3-5 

UNIT CONSUMPTION OF RAW MATERIALS AND UTILITIES 

Ammonia Plant Urea Plant 

(Unit/t of Product) 

N G 

Power 

Process 
Water 

Cooling 
Water 

Steam 

7 .a MMkcal 

750 Kwh 

3 :.o m 

170 m3 

-0.82 ton 

NG • Natural Gas 

Cooling Water = Circulation 

= Export 

180 kwh 

3 
-0.5 m 

100 m3 

590 kg 

760 kg 

1. oo ton 

II-45 
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PIU:l.IMHlARY GRGAfHZATION SCHEDULE 

Designation 

l?resideatDirector 

Directors 

Production Manager 

- Alllllonia Section Mgr. 

Process Engineer 

Operators 

- Urea Section Mgr. 

Process ~ngineer 

Operators 

- Utilities Section Mgr. 

Utilities Engineer 

Operators 

- Maintenance Mgr. 

Engineers 

Technicians 

- Delivery Control Mgr. 

Clerks 

Administration Manager 

- Personnel Section Magr. 

Clerks 

- Accounting Section Mgr. 

Clerks 

- Off Site Control Mgr. 

Clerks 

- General I..al>ourers 

T 0 T A I.. 

II-~6 

Table 3-6 

~umber 

1 

3 

1 
1 .. 
2 

30 

1 

2 

32 

1 

3 

~o 

2 

5 

100 

1 

15 

1 

1 

1 0 

1 

10 

1 

10 

26 

300 
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Chapter 4, CAPITA!. 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. 

II-51 

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 plus-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 conmission 

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 1979 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 

US$ taking account of the local factor similar to Neuquen, 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 
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be possible that the Project wil.l be exempted from any duties and taxes. 

vi. Interest on long term debt. 

In view of the economic grovth 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. 

vii. Debt/equity ratio. 

The ratio of debt versus equity is assumed to be 60/~0. i.e., 60 \of 

total capital requirements is to be dependant upon long term debt. 



4.2 Total capital Requirements. 

4.2.l Total plant cost. 
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The total plant cost for the Project is estimated on the basis of the 

as-erected plant cost at the end of 1979, with the similar local condition 

to ~euquen, Argentina, and tne similar production capacity, as follows: 

Ammonia plant 

Urea plant 

Utilities and offsite 

TOTAL PLANT COST 

(Unit: MUS$) 

34,210 

21,800 

24,020 

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 l.aDour. 

iii. Construction equipment. 

iv. Ocean freignt, marine insurence, and local handling cost. 

v. Indirect field expenses. 

vi. Services. 

licence anti know-now fee. 

- engineering fee. 

- procurement services. 

- inspection. 

- documentation services. 

- ?rovision for bonus. 

- supervision fee. 

4.2.2 ?re-operating expenses. 

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

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

expenses are estimated on the lump sum basis as follows: 

1,600 (MUS$) 

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 WORKI~G CAPITAL 2,400 (MUS$) 

4.2.4 Interest during construction. 

The interest during construction should be calculated by the following 

equation. 

Interest during construction 

= Total capital requirements 

x ratio of long term debt (60%) 

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

x 10% (Interest rate per annum) 

x 3 (Years of construction period). 

Thus, the interest during construction is calculated to be as follows: 

INTEREST Dv'RING C:JNSTRUC~ION 8 ,310 (MUS$) 

4.2.5 Total capital requirements. 

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

estimated to be as snown in Table 4-1. 

TOTAL CAPITAL RLQUIREM~JTS 92 ,340 (/1US$) 

(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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~.3 Production Cost Estimate. 

~.3.1 General. 

Based on the total capital requirements estimated in foregoing paragraph, 

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 t~l 

Project scope discussed in Chapter 3. 

Then, the sensitivity of production cost is to be analyzed for the variation 

of gas price, tota.l capital requirements, capacity utilization rate, 

interest rate on the long term debt, etc. 

~. 3. 2 'laria.ble costs. 

1) Natural gas. 

Price: 

- Standard case as per Gas del. Estado tariff for Neuquen province:. 

0.0666 US$/m3
• 

- However, there is a possibility for the Project to receive the 

incentive gas price as gas producing province; in this case: 

0.0499 US$/m3 , (60% of the tariff applicable to Buenos Aires area). 

Requirement : 109.3 MHm3/y. 

2) catalyst and chemicals. 

- US$ 1.0 per ton of urea. 

4.3.3 Fixed cost. 

1) Depreciation. 

Twelve years straig~t 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. 

US$ 4,000/person x 300 persons. 

5) Interest on long term deDt. 

= 0.6 (r~~io of deDt) 
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x total ca~ital requirements 

x 0.5 (half of reimbursement) 

x 0.1 (interest rate). 

6) Return of investment. 

For standard case, 10' of total capital requirements. 

~.3.~ Production cost. 

II-Sb 

On the basis of above mentioned calculation method, the production cost is 

estimated to be as snown in Table ~-2. 

The resu.ltant production cost is: 

Without R.O.I. 

With 10% R.O.I. 

These compare with fol.lowing figures: 

Ex-port godown price 
(Buenos Aires) 

Price at farmers' gate 
(Neuquen/Rio Negro) 

169 iJS$/t 

239 iJS$/t 

284.9 US$/. 

386.S US$/t (Imported) 
348 US$/t (Domestic} 

Even, the transportation cost US$/t 20, may be less, because the Project 

plant is in the vicinity of the market, is added to get the farmers' gate, 

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

US$ 100/t less tha.1 )revailing price in the AREA. 

-~---·-
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i+.4 Sensitivity Analysis on ?roduction Cost. 

4.4.l 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 1+-1. 

4.4.2 Natural gas price variation. 

If the incentive for the natural gas producing provinces is applied, even 

i£ 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. 

;.Ii th this incentive, gas pt•ice is US$ O. 0499/m3 , thus the production cost 
becomes US$ 226/t. 

4,4.3 Capital requirement. 

If the capital requirement varies from the standard case for ~lus-minus 

10%, tne resu.ltdnt production cost becomes: 

minus 10% US$ 22 1 / t 

plus 10% US$ 256/t 

i+.1+.4 Ca~acity utilization. 

~apacity utilization (%) 

100 

90 

80 

70 

4.4.5 Return on investment (~.O.I.). 

Production cost ( US$/t) 

239 

259 

284 

317 

The standaru R.O.I. is nypotnetically set as 10% on total capital 
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requirement:s, nowever, if tnis nas to cuange, tne resultant production 

cost oecomes: 

a.o.r. (%) Production cost (US'.;;/t) 

7 218 

10 239 
13 260 

15 274 

4.4.6 5ensitivit"J analysis. 

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

influent:ial factor to tne production cost is t:he rate of capacity utilization. 

Therefore, it is the :nost crucial for the implementation of the Project to 

sele~t tne commercially ?raven ~rocess and t:o endow the engineering and 

construction work to the experienced antl qualified contractor. 

The capital requirement will affect the production cost next to the capacity 

utilii;ation rate. 

As for tnis, altnough., in tnis report, tne ;>ower generation plant is included 

in the ?reject scope, not relying on tne ?l!Olic power wnich is abundantly 

availcwle in tae ?rovince, nowever, of ·.mien stability and reliability for 

tne Project is overviewingly su~pected. Therefore, it is '#Orth while for 

tne Project owner to look into the relia.uility in detail before the P!'ojecct 

is implement:eu, ~ecause, if tne power leneration plant in tne Project can 

LJe Jeleteu from tne scope, tne capital requirements will be saved by 

approximately 7'?j • 

As for tne price of nat:ural ~as, it does not affect too much for the production 

cost, nowever, tae incentive mentioned in the section ~.4.2 should be 

clarifi~a in order to minimize tne production cost. 

4.4.7 Interest rate. 

If ti1e interest rate on long term debt is assumed to be 1 \ less, i.e. , 9~6, 

tne i)roduction cost is .l.us US$ 3. 54/ton, and becomes US$ 235/ton •. 
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Table: ~-1 

TOTAL CAPITAL REQUIREMENTS 

(Unit: MUS$) 

TOTAL PLANT COST :': 80,030 

Allllllonia Plant 34,210 

Urea Plant 21,800 

Utilities and off-site 24,020 

PRE OPERATING i:XPENSES 1,600 

INITIA.i. liORKil-tG ~PITAL 2,~00 

I~iT.EREST DURING CONSTRUCTIOU 8,310 

TOTAL CAPITAL REQUIREMENTS 92,340 

Ofote: {: As erected price at tue end of year 1979) 



VARIABLE COST 

- ~tura 1 Gas 

- Chemicals 

FIXED COST 

- Depreciation 

- Maintenance 

- lnsurence 

Cost 

PRODUCTION COST 

(Standard Case) 
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Annual Cost 
(MUS$/y) 

7,279 

132 

7,695 

2,401 

800 

- Labour Cost & Overhead 1,200 

- Interest on Debt 2, 770 

PRODUCTION COST 22,279 

R.0.1. ( 10% ) 9,234 

TOTAL PRODUCTION COST 31,513 

( End 1979 Price ) 

II-60 

Table: 4-2 

Unit Cost 
(USS/ton) 

55. 14 

1.00 

58.30 

18.19 

6.06 

9.09 

20.98 

168. 78 

69.95 

238,73 

' 

I 
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11-61 

Q o o o o f§um 4-1 . 
.SENS!T1V1TX ANALYSIS OF FRoPUCT!ON COST 

~~RDS 
NG Arti~ 0.0666 us#/m~ 
(ApiTAL <r2.1340 MUS.$ 
CAprtc.iTYUTiLiY.TiQIJ 100 % 

(152,000 ~) 
R.O.I 10% ClflTC71"L Ctipi-r.A~ 

,...., 

~ 
(./) 
::J 
L.J 

30 tn 300 

8 
z 
.o 
~ 
u CAptTAL. 

i REQ.uree-
Metr'S 

I 

2J1) _J 
-ko 

~ 
I 

0 
t- I 

I 
...... ... I 

I 
I 
I 

I -:wo 
I 
I 

ISO'--_-M~----~-----l....;_ __ ___J ____ ___.:, ____ ---1.~--~~---4~----l.___Jl5D 
~ ·30 ·..2.0 -10 0 +10 1'..20 +30 +4() 

DEViATiON FROM STANDARD [%] 



-73-

7o acvise on, and assist in tne development of ~etroc~e~ical ?roduction 

faci:ities in the ?!'evince of ~euquen, ~e?ublic of Argentina. 

2. Juties. 

7he expert will je attached to the Secretary of ?lanni:::ig and De•Jel;:ment 

Council (CQPADE) of the ?::"ovince of :ieuquen. In close co-operations ·..wi::h 

counterparts, ne will be ex?ected to: 

( ! ) J?-date the existing st:.idy for the establishment of an amr.onia/;;.rea 

:;:ilant; 

(2) ~eassess the ?rejected :narket demand for nitrcgen fertilizer in the 

area; 

(3) ~eassess and confirm the availability of :he feed stocks for :he ?ianne~ 

:;:iroduction of :.irea; 

(4) Zstablish capital and :;:iroduction costs; 

7~e ex?ert wi:: also je expected to :;:irepare a final report, sett:n~ out the 

findings of his ~~ss:on and his ~eccmQendations to the Gover:::i~ent on f:.irther 

action ·..which :night be tai<en. 
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APP~~uIX 2: ~IST OF PROJECT COUNTERPARTS. 

Government of t~e Province of Neuquen: 

- State Secretary of COPADE (Council of Planning and Action for the Development) 

i..ic. ALDERTO M. FERNANDEZ. 

- Minister of Public Works and Services 

In:g. RICAR1)0 N. GUTI£RR£Z. 

- Subsecretary of COPA~£ 

Cr. MANUEL ROJO 

- Provincial .Director of Project Programming and Evaluation 

Cr. JUAN R. GARCIA. 

- COPA.DE Tecnnical Aavisors 

Ing. ~UIS A. DIAZ. 

Cr. NESTOR A. RODRIGUEZ. 

Ing. RICARDO MENDEZ. 

Ing. ~OSE LUIS nOLL.~AN. 

Ing. CARLOS ROMERO ONETO. 

- Provincial Direction of Water and Electrical Power 

Principal Director 

Ing. JULIO C. ROMANO. 

Director of ijorks 

Ing . .DANI~L M. ARrAS. 

Y.P.f. (Yacimientos Petroliferos fiscales) in Plaza Huincul 

- .Department Chief oi Reservoir Engineering and Geology 

.Dr. Ai'iTONINO :-1. SALLEO. 

- Division Chief of Reservoir Control 

Ing. £.'iRIQUE LAGRE.'°'A.DE. 

- Administrator Chief of Plaza Huincul Distillery 

Ing. VICE.~TE POCCIONI. 

INTA (Institute Nacional de Tecnologia Agropecuaria) in General. Roca(R!o negro) 

- Chief of LaDoratory of Vegetable Nutrition 

Ing. CARLOS R. BESTVATER. 

- ~epartment Chief of Economics 

Ing. AL.UC dOMGIORNO. 



IHTA (Ins~ituto ~acional de Tecnologia Agropecuaria) in Anguil (La Pampa) 

- Tecnnical Advisor in Pastures 

Ing. ROMERO. 

Ente Provincial del Rio Colorado, in 25 de ~ayo (La Pampa) 

- General Administrator 

Dr. MARIO R. GIL ACOSTA. 

- ~gal Advisor 

Ora. MONICA IVANI. 

- Coordinator Section I 

Ing. RAUL GIAI. 

tiiaronor (Central ~l Chacon), in El Chacon (~leuquen) 

- Cnief of ~lectrical Maintenance 

Ing. CARLOS GAl.LASTEGUI. 
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SI/ARG/79/801/11-02 
Appendix 3-1 

UNDERSTANDING. ON '!'h"E PROJECT 

28 February 1980. 

Country: Argentina. 

Project·: Assistant to petroquemical. and fertilizer industry, ?rovince of Neuquen. 

By: S. MAE.~O, Advisor on Fertilizer Production. 

l. General. 

The Government of the P:-ovince of Neuquen prepared a feasibility report, 

summarizing their past work and various aspects of nitrogenous fertilizer 

project, titled as 

Informe de la Comision Mixta (!ntegrada por YPF y 

la Provincia del Neuquen) 

Proyecto ?lanta de Fertilizantes Nitrogenados 

a radicarse en la .Provincia del Neuquen. 

In order to establish an ammonia/urea plant based on available nQcural gas in 

the Province of ~euquen, the Government of Argentina, for the sake of the 

Govern."T.ent of the Province of Neuquen,. has requested mnoo assistance in up-da-eing 

the study.· 

2. Advisor's Duty. 

Advisor's duty is, based on the above mentioned study, to assess the following 

aspects: 

l) Market aspect. 

- To set up a marketable region for the proposed plant in view of transporta

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 ag:-icultur

al products. 

- To assess the demand forecast of urea based on the analysis on cons'traints 

made above. 

- To recommend the policy or issue to be taken for the increase of fer~ilizer 

consumption. 
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2) Technical aspect. 

I. Natural gas study. 

- To analyze the availability of NG. 

- To analyze ..:ne •~G u'tili.za'tion scheme. 

Appendix 3-1 

2 

- To assess the availabi.lity and proximity of NG to the Project, including 

pricing policy of NG. 

II. Utilities study. 

- To analrze the availability and proximity of water and electric power 

including qual.ity and price. 

III. Plant s·ite loca'tion. 

To set up alterna'tive locations. 

- To recommend the suitable location for the project in view of proximity to 

lllarket, NG, utilities and infrastructure. 

- To establish a desi60 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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1-\ooendix 1-2 

Project: Assistant to ?etrochemical and fer~ilizer industry, Province of ~euquen. 

By: S. MAENO, Ad•1isor on Fer-t:ili.zer ?reduction. 

1. General. 
With the good coordination e:<tandcd by t:ie counter?ar'ts, the expert is :11aking 

progr~ss as per sch~~uled in ~he ~rograrr.::-:e cf work. 

Major :;irogress. achieved in t:=:<: :;ast one '."'".cnth, after the expert arri•1ed to t'.ie 

duty station, was in t~e mark~: as;iec"t antl s.or.ie progress started in the ·technical 

aspect. 

2. ~1arket Aspect. 

2.1. Basic data were collected ::or: 

- Cultivated area 

- Agricultural ?:-od·:.lction s':3. ~istics 

- Past. trend of fcrt:iliz~r ::or;s 1.i.'11;n:ion 

Recommended dosages of f~rt:i~izcr f~~ e~c~ crop 

- Fertilizer price in the r·~;;ion 

Agricultural ?ro<luct pr:c~ i~ the ~egion 

etc. 

2.2. Analysis and projection arc ~eing made for 

- Constraints for the growth of fertili=er consumption 

- Fertilized area 

- Demand forecast. 

2.3. Major findings are: 

1) Stagnant growth of ferti:i=er consu~ption in the region has ~een caused by, 

among 9thers, 

- high fertilizer prices at the far!'.!er's gate 

- availability of fertilizer in time and in quantity for the farmer's need 

fluctuation ,.,f agricul1=ural product price. 

2) Agricultural axtention service system seems to be well established in both 
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Appendix 3-2 

public and private sectors, and those are 2 
- INTA (Institute :;acional de Tecr:ol.ogia Agropecuaria) 

- Private agro-cnemicals and fertilizer distributors with ~ell ql.Oa..lified 

agricultural. engineers and a~onomists. 

3. Technical Aspect 

3.1. Feed stock 

In the :~euquen basin, there are two natural gas resources, i.e. associated 

gas and non-associated gas. However, associated gas is being produce~ from 

the oil wells with the average production capaci':y of 14 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 funda~ental classification 

of gas wells in the Neuquen 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-Co a?'i!a and the wet 

gas wells are in the vecinity of Centenario. 

The wet gas is being allocated for LPG (Liquefied Petrolew:i Gas~ production 

and Petrochemicals, and the residual dr-1 gas for the pipe-lines to 3ah1a 

Blanca, etc. 

The dry gas is being ?rir.Jarily allocated for regional use including fe~tilize~ 

production. 

3.2. Site location 
• 

Since the primary feed stock source is being identified, the site selection 

criteria is ~eing established for the recc!::'!lendation of the ~lant si~e 

location. 

• 
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Anoendi.x U.-1 

UFLUENT IAL AREA BY P~OJECT 

-.': -.':-!: 
?:-ovince Total Area Cultivated Area ?opulat :.on 

(ha) (ha) (pe:-sons) 

Neuquen 9,407,300 31,300 :63,400 

:uo Negro 20,3C1,300 37,550 252,500 

:1endoza 15,083,900 363,300 973,100 

La ?ampa 14, 3u.u., JOO 3,561,lQO ::.72,JOO 

2~ubut 22' '.+68' 500 39,100 :33,JOO 

Santa -:ruz 24 '3<;-4, 3011 3,550 3:,300 

T'JTAL 105,399,<300 4,:J1,5CC :,3U.5,?00 

From A~pendi.x ... 

~': :·: 1370 Census 
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Aooendi.x u.-2 

C<iltivated Area (ha) 

2:\0PS 
1955/65 1969/70 1965/75 ::ax ?~ojec-:ion 

,l.verage :980 

.1a!ze 1+00 900 1,300 :,JOO 

?otato 270 300 l.1.00 1+00 

?:::-uit L+,1+00 11,000 11,JOO 20, '.JOO 

Grape 360 :,200 1,200 2,JOO 

"/eg<?."tables 370 750 750 1,500 

Alfalfa 5,JOO 3,JOO 3,500 3' 501) 

~rains ~f: 930 2,:+00 2 ,:..co 3, S·JC 

12,290 19,550 ~'J's 50 31,30C 
(2-...lti.va:ed) 

~': ::ic.:..:.! g . 

~ni~al 3arley (:eba~a ?orrajera) 
Ja: ( .:.. vena ) 



1955/55 
:~C?S 

Average 

:·laize 1.,740 

?otato l ':30') 

Fr'.lit 2u.,:.i.oo 

Grape :3,900 

·1egeta;;;.1e .., 
,3CG I 

Alfalfa :7,:J.30 

Grains 1: 2 ': u.'} 

....... .- ' - .., .......... ,., 
• -~ ... - .. ...J 

-~, __ J 

~~.~::.::.~la": e:.:) 

( .::.. ve:ia) 
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:UL:'IVA7EJ( :\?.E.; 

1963/:970 

2,200 

:,soo 

38,000 

:s,100 

5' 3J'.J 

"' .... .... .'"I ..... 

• J, :n.n..: 

S,l:JO 

2 3 '"":;.] 

(ia) 

1365/75 

2,300 

1,300 

38,JOQ 

:3 '7'.)Q 

S,3CO 

:3,2'JO 

::: :::: if", 
,J ' ..J -~ ..J 

J: 'J·':1'J 

:·!ax. 
?:''J: ec-r .:~r: 

: '?".8 

3,:oo 

1,500 

:.i.o, TJrJ 

'.:Cl, JC'.J 

..... ,... - - .. 
j '::.: '.) 

' 
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' 
:1 ~ :r J J Z: A 

CULTrlATED AREA (ha) ?rejection 
CROPS 1955/65 1969/70 1955/75 :1ax. 1920 

Average 

:-Iai.ze 4,950 7,200 3,200 3 ,50': 

?ot:ato 3,2'JO 7 , JOO 7,?00 S,5GO 

Fr1..iit U7,000 46,000 47,'.lOO u 3, JOO 

::;rape 162,000 209,500 232,JOO 2::.:;, JOO 

'!ege"Cables 25,2'JO 12,-+00 25 ,.:;3 1. 5, JOO 

Alfa.:.fa 53,000 45,900 49,:+00 u.u, JOO 

~!"'ai.::s .. 24- '300 29 '?00 3.:; '5,:0 3:,300 

.-,.... ...., ~ ~ 

J. ·._; .i. .,.#~~ 32U.,550 258,JOO ~;JC,"773 3 33, JC': 

( :~.:. :i.7a t:e-::) 

:': 

?.ye (Cen-:eno) 

Animal 3adey ( Cebada For!'~j era) 

3eer aarley (Cebada Cervecera) 

Jat (Avena) 



Sorghum :*: :~: 

:·Iaize 

Grains :: 

Alfalfa 

Sudan Grass 

Sun Flower 

'./egetables 

:·!illet 

?ast:lres 

:':JTAL 
( C'1.l::ivated) 

~·:1: !ncldg. 
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LA PA~!?A 

Cultivated 
1955/65 1969/70 Average 

57, 730 285,500 

63,380 252,80() 

1,365,880 1,709,500 

429,200 566,600 

3,300 5,900 

8 '930 :;,.,500 

220 - - - -
5,030 15,000 

513,220 550,'.JOO 

:,556,390 3,399,300 

· .. rheat (7:-igo) 
~ye (Centeno) 
Animal Barley (Cebada Forrajera) 
Beer 3arley (Cebada Cervecera) 
·Jat (Avena) 

(Sorgo ~ranifero) 
(Sorgo Azucarado) 

' 

Area (ha) ?ro:ection 

1965/75 ~ax. 1930 

478,500 300,'.>00 

273,JOO 270,000 

:,7'+5,000 !., 763 ,'.>00 

566,500 500,'.>00 

12,000 7,000 

13,100 S,JOO 

2,330 :oo 

27,300 :s,~oo 

550,'.J:JO 5'.JCl,')81] 

3,563,330 3,S5!.,l'}'.J 
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I 

Aocendix ~-6 

• 

CHUB UT 

Cultiva-ai Area Cha) Projection CROPS 1955/65 
Average 1969/70 1965/iS :-!ax. 1980 

Grains * 1,500 Z,000 2,000 2,300 

.Ural.fa 8,380 9,100 9,200 10,000 

Vegetables 2,390 4,200 4,200 ~.soo 

Potato 1,~10 1,600 1,700 1,900 

Pasture 13,500 13,000 19, JOO 

Fruit 1,660 2,000 2,000 2,500 

TOTAL 33,840 36,300 3 9 ,!.GO 
(Cultivated) 

-:: Incldg. 

:iheat (Trigo) 

Rye (Centeno) 

.aarley ( Ce.bada n 
Cat (Avena) 



Grains ;: 

Alfalfa 

'/egetables 

?otato 

Pastures 

F°::".lits 

TOT.~L 
(.:ultivated) 

:': !ncldg. 
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C R U Z 

Cultivated 
1955/65 
Average 

730 

&J,730 

65 

460 

2,000 

195 

8,180 

(Trigo) 

(Centeno) 

1969/70 

700 

4,500 

20 

500 

2,500 

3,220 

(Cebada Forrajera) 

(Avena) 

Appendix u-7 

Area (ha) ?rojection 

1965/75 ~1ax. 1980 

900 900 

4,500 4, 500 

20 50 

500 500 

2,500 2,500 

100 ::.oo 

'3 '520 3 '65•1 



Appendix S. 

1. Proyecto ?lanta de Fertilizantes Mitrogenados a Radicarse en la Provincia del 
Neuquin. 

- Inform de la Coaision Mixta. 

2. El. Consumo de Ferti.l.izantes en la Argentina para 1980. 

- Por el Ing. Agr. Carlos A. Contal. YPF. 1972. 

3. Informacion Sintetizacia de la ~nc:uesta soDre Uso de Fertilizantes. 

- Por ~Quar<io A. Barreira. Ii~TA. 1975. 

4. Aspectos Generales soore lnvestigaciones del Uso de Fertilizantes en la 
Argentina y Perspectivas dei Consumo Potencial de rerti.lizantes. 

- Por el Ing. Agr. M.Sc., Angel iserardo. I!iTA. 

S. Reg.las Pr4cticas para ~stimar la ~onveniencia de Fertilizar Cu.ltivos 
~xtensivos en la Argentina. 

- Por el Ing.'Agr. Carlos~- :cirate. Nov., 1979. 

6. fertilizantes: Panorama en la Argentina. 

- Por ei In&. Agr. Carlos C. z.trate. Nov., 1978. 

7. Posibi.lidaUes ~e Fertilizar Trigo, ;-ia!z 7 ?ast'.ll'as en la Pa~a Hu.me~~. 

- Por Marino J.R. Zaffanella. INTA. 1975. 

S. Programa de Fertilidad del S~elo. 

- Por Ing. A&r. Ed.uar::.o A. Barreira. !:ITA. 197~ . 

- - - - -

• 
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