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A.

SFCTION 1. CSUYWURY

GE“EHAE

1.

2.

3.

The forr:t ond deocumentation of this report is so that
it may be easily kept current, It is recommended that
this be done in a minimum cf si® months intervals until

all consider.ticn of the project is abandoned,

Rl
The stutcements in the 'ncal 0 report; LGovernment kole

Fart 11-E, recomrmendntion in Part 111-3 & & ani Central
American Market for Fertilizers, and the fertinent g.ite-
ments in part 1V should be considerel as a gupplement

t0 this report,

The project must meet a real need and have valid reasons

for its crvation, It should satiafy enough of the fo-

1lowing to justify it recommendation:

a) Increase domestic food supplies,

b) PFake savings in foreign exchinge.

€¢) Produce foreign exchange by exporting fertilizer
materials made fronm indicenous raw materials,

d) B8ecure pources of ras materials or new market by
private investment,

e) Increase local employment.

f) Incre~se local skilla.

@) Increase local purchasing power.

R) Increase tsx revenues doth local and national.

1-1
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{) Ensure adequate financial return on investment.

It i3 evident, therefore, that the project evaluatioa
should not be limited to technical sujperiority or

maximum financial return.

B, CCNCLUSICNS
9. The present naed for fertilizers in Nicaragua is at
least three time the uaage in 1968, the year of highest

fertilizer consumption in Nicaraguan history.

2. The Agro-induatry, the main support of the Nicara-
guan economy appears to be in a depresaion that started

in 1969 and is predicted to last at leaat through 1971,

3. For the majority of the farmers thair training and at-
titude toward farm and land management, tne use of che-
mical fertilizers, and credit responsibility, leavea

very much to be desired.

&, Farm credit is insufficient, both in quantity and availe-
ability to develop the full potential of tha fertiliger

market,

$. Under existing conditions, there is no assurance that
1f a fertilizer industry is atarted that it could cap-
ture enough of the Nicaraguan market or export enough
fartilizer at a sufficient profit to make the operation
economically feasible, even conzidering the faot that

the operation would mot start until 1975,

I-2




6.

7

9.

7 -

Trere is no Jogielatgomgainct the temparary “dusping”
of fertilizer to cuuse 3erious financial irplicstions

on the project,

The moat desiruble plant location is in the Carinto-
Chinindegn area in the heart of tie fertilaizer curn-
suming area; near Nicaragua's main port, Cor.nt», wnich
is also appronimately in the center of the C..CM :ountries
and anama, and fulfils all of the regquirements for

an ideal plant location for this type plant.

The plant is basically A nitrogen producing .nit with
the nitrogen plant facilities comprising €3,04 f the
total plant investment, The price for nitrogen fer-

tilizer is definitely expected to increase Jdue to the
world wide incrensse in petroleus raw materials. The

price of the other two plant nutrients, phosphorus

and potash are expectea to incresse also,

The total capital requirements for project will te
about %24,300,C00,.00,
The plant can have the following financizl potential,
based on present day prices and conditions:
cent FPlant Cooacitg

Yeme

n
sk dogelling to Dealers T
arging on Salee 5,31

Payroll 537 537

Savings in foreign exchange 3,533 6,716
- n ect t )

arning on Sales 1,0bb4 4,836

Pagroll 700 700

Savings in Foreign Exchange 3,533 6,716

I-3
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The imnclusion of u sulfurie acid plant %o produce swe
3
monium sulfate at an adiitien capital investment for

battery iinat plants of 22,00C,000,00 ia nui wurranted,

The addityon of Lattery lamit plunt fucilities to proe
duce piaosphoric acid at am aduitionul inve .tment of

$4,300,000 may dbe necessary,

The & loprent of a FukWilIlu« That . TRY in Niearagua
will rejare for Nic ragua 2 extremely large scale
investment 4nl a prodigious hu.an effort. If nct dune
properly unier the richt economic climate and large
scale government assistance, buth financial and regu-

latory, it will result an ore great finuncial fiasco,

Nicaragua is capable of affnrding, firancing, and profit-

ably oper«t.ng, a decen. fertilizer operation,

MECU Y ND L TICNS
A

1

2.

3.

That posirtive and uggreseive action be taken to devee
lop the full potential for the ume of chemical ferti-
lizer needed to meet iifcaragua’s estinuted nresent ré-

quirements,
That the c¢redit situation, both the availatility
of credit to ernatl~ all farn-.s to use adequate amounts of

fertilizers and finameial respensidility ea the part

of the 7> ropa be highly upgraded.

That all possible be done on ¢ farmer educastienai preo-

gram to include all punses in geed farmiag practices,

I-4
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Se

7.

Thaot stes Lo 0 bep b Gnsare the Loep Yy L -
ture o Lo oma o vy o o [ AV rh Y, o Tt
Aarrateme bt Yt r T gy | AR

e tiin. 0 jarc a0 Lt et BTN
This shoald 1o arcuate jr voey Lo D I
ang” f fert,iizera

Tht the next ghae- 17 e v last o ¢ 0 oL try-

ing Lid tender specif.c. ticr -, suto bty -
lected contracrep., t.1 Ly pral ov . lattn
bavestig tinn ©f the reinr tun, 1 plorts o v e 2

retireiebe st PO¢ !, “ris cAn ue Hone Y oL ovep, v A
enpense, Tne bid terter gje 3fic . tarm wro o0 r duae
A an 7ltern.ts all bat'ory laimt plerte, row ~ .t el
storage, and off ates pejuircd to proune L0 ;0 T

acid,

That two consult:nts be put om & Prtalner . «lv.ee a6
pretest the intereat of Mieurrgusr on tne ,ro5e ‘o One
soasultant shouid aave overiil experience frox rhe cis nt
view peint in st rting = "graoss roets” fert..izer ¢ .-
ration, The ether shouli be 1n expert im Au=ncii~ .rid

Upea plont eesign, construction and cjera‘iorn,

Cnder present conditicns end wrless —arke' wevelipe i
Dent ie el{'dttcd (there are feur ani one-hulf years

+0.088inated projeet realisationt
So asssemplish this ) and market pretection devisca,

the preject cannet do recommended,
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SECVL N Toe FEOTTUAR LITY

L}

M e
.
LN
The Yok ovom {0 v fertyi. r o zompl.ox 1s whon the
v . -
pleont aror vt o5 ~f 67,7 T e pacity, «ith the " 1,7, .vee
roso e i ped fortiianer ntoa low of $60.7 s
8! a0 D1 are Yehy page lue, s The avor e Voief, rice
Bopu tined ar Virescidn Suneras de aduanas Jor 1950 1
“he 7o i rverrge ColeFe price urad for esleul iting

2.

Lo fatbilaty 13 €9,57, To this J.l.f, price was mddod
13,6% f-r port, Lroker, tariff :nd freight andg a:ndling
chirgun to arrive at the averiage price to the Jistritutor
0f 23,22, The avernge oules ;ricc of 395,14 s the ,ise
mer wis calculnted from 1 price lint F,U,u, Corinto fur-

ni.cted by Servicin Agricola Gurdinn, b.A.z

Return on Investment

The profitability of the plant, with the present coat of

rav matcerizls and utilities dependes ea twe fartiprs,

a) The saxlcs price,

b) The pur cent crpreity ot which the plant will heve ta
operate (sce cost of produsticn ve plamt e-nreity
Figure 1=iA) to supply the market, The marks: pr. joee
tions for tlc minimwa requiresents for liecar .u: enly
for 197% will roquire the plant tc eperate at 55,95
of capacity and with exports of 1% (70.% o7 capacity).

The calculated retum on investm:-nat sellinz to dealers

on this tasis is 2.8 at 55.9% capeeity and

7.6% st 7C.%% capacity. The
11-31
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Peturn v Ane Rt sgilang L or.et t.o¢+ f ~.r oa
the sat L s 1. 9,75 and "¢o7», roapectively, In
1,75 wean, L€ oyt d NAe e T raet o Y &
o8 An¥estue. b b tae Gwtier o Al 1% P, Tie L T Fgud
Per st vely wd ellbig dar ot to i for oo s

75.0.“ ol Jiig fa K I"uC'A'"lj.

For 19500 wiliing o U te lurs L tie &Te - 9.4 g
oWy, the Poturn wn fav vt for b o Lpum o pant
siteats m 1a 70k end . 2B renpoet 190l and b
expe~ted m roet L. and A, 88 roay tuvely, .t fr
direct sales 't the f-pPuar, the "v’ur~ 18 '94.° S|

26,7% roepectively,

™e return an the fAvest@ =t .1ll Be very merganni
oith t. e at. Pt of tie plamt an 197) evonm anc i g
1% ex; rte, whether niles are trrcugh de 1. psn r
di0eet o the ernumyr, The pl .t Bry ~vin sn-. &
Joes Gue t3 ufrreoven meeh.nienl frilures, “vercatie
Mmtion of S.e warcet tr~t She operatior can captire,

ole,

Ao s seenet and saperts gres thae plart wiil becrie
ospe profitedle eieh yoop wntil it Pesst-s 17U gaja-
ity shePe tue Peturn o8 favertiont sill be beteeun

Y and I75. T0is should happea By Y980 of » few Jears
Shoseafter,
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It must bte rexlized tuat the preoject io a long term
venture thit «ill sce lean years in toc teginning,

but will Lo very proafitioble dn the future, Jabue
1nted Lolovw is an annlysis of the profit bility of the
project for the y rs 1075 and 1980, The une factor
miscing, due to lack - f inform.tinn, is the profit
thit ¢-n e reclizod on exports, thc assumption being
mide that they will equal the ,rofits on material aold
lrcallyse However, incrensing the plant production by
exports will lower the cost of production and increase

the profit on the fertilizer sold in Nicaragua,

with the plant located nesr the port of Corintn it «ill
be in a frvor-ble position for .xports as Corint- is
locited almost in the center of ail the C.CM countries

plus Pancma,

11-3
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Pay Out [ime in years 6.R 6,1 5o ©,
Value of Direct Cgles, to Usereilg 0 11,617 12,¢71 4,08k YL
Cost of Prcduction anyg cales=,1,000 9,03 9,446 0,746 1,722
Profit on tal- -9, 0iX 2,387 <827 L 3,670
Return on Investment 13,2 15,6 1749 R
Eay Oyt tige 4n jonr 9.0 b5 bot 1,7

Ch3k %!l = Minjmum = . te1u2n
ercent of Flant Capsci:. 68,5 73,5 7Ce5 N
Production in 1,000 metric tome per year 115 1¢ 132 19
Yalue of Jal-: to dealers-31,20 9,570 10,226 10,998 11,651
Cost of Preduc’ion - 57,000 2,309 R €72 9,103 74450
Frefit on Cperations = 1,000 1,261 1,50k 1,577 2,201
Return on Invertment, ivr cent 7.0 8.6 1743 142
Pay Out Tiwe ir years i 6.6 543 5.3
Value of virect Sales to "ser=31,%C 10, Pl 11,702 10,558 13,120
Cost of Production and Salss-a1,000 8,749 P15 945°4 PR LN
Profit on Sales - 37,000 2,152 2,55 24,70 3,10
Return on Investmen:, 7e: comt 11.9 b, 16, % 135
!“ Qli :iﬁ: ‘ﬂjfﬂrﬂ 5." l’oa Lol 4,0

£ ]V - ected | a t-1931

ar cent of 1lant Capacity 04,5 53,9 RN 1.0, 0
Production ia 1,000 metric tons jer year e 150 153 162
Value of Sales to dealers-31,000 11,817 12,468 13,232 12,001
Cost of Production - ,1,000 9,514 9,865 10,295 T 600
Prefit ¢a Operations 2,3%0% 2,62¢C 2,137 1,313
Returs on Inveatment, Per cont 12.7 th b 16, ¢ 1,
'., out Time in Jears 5.2 “.8 “o" LT
Valuwe of Direct 3ales to Laer-.1,200 13,510 14,271 15,127 154G,
Ceat of ’reduction and Sales-,1,000 9,994 10,343 10,779 11,1%
Profit ea Seles - 1,000 3,516 3,928 b 352 L,
Return on lnvestment, ler cent 19,1 2.6 24,0 25.7
Pay Out Tise in yeara 2.9 35 3.3 e
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BAGGED FERTILIZER COST IMPORTED CR PRODUCED
CORINTO-CNINANDEGA AREA
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SECTION IT1l. MARKET AND PRICINC

MALKET

1« QGeneral

The fertiliger complex i3 haxically & sdtrogen producing plant
as the other two plant nutrients, phosphorus and potaszh mill

he imported,

While the total tonnage of fertilizer to be produced is of re-

lative importance, this tonnage can and will vary cornsiderably

due to yearly changes in the ratio of Urea to fOranular Fertili-
zera uaed snd also varistions in both tle A4fferent anmounts and
grades of granular Fertilizers used, As the average analysis of
the granular fertilizer used goes down the tonnage goes up, and
the price per ton goes down. Alsc the capacity of the granulate-
ing plant goes up. The reverse of these factors is true as the

average analyais of the fertiliger gces up,

The trend of usage of fertilizer should be toward *igher analysis,13
because this lowers 2he cost per unit of plant food to the con-
sudsr. Also, the continusd usage of high ratios of nitrogen to

the other two nutrienta will force higher usage of the other
sutrients due %o the fact that a greater amount of these elements
9411 e removed from the soil wiither present naturally or added

a8 fertilizer.

If en optimum balance ia not mintained between nitrogen, phos-
phorue, and potash the grower vill mot get the response that he

should froa fertilisation and his return on hia investment in

111-1
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fertilizers will drop to e very disappointing level., The
adiitional required usage of phosphorus and potesh will sdd to
the trend to higler analysis fertiligser, Thic fact rhould be

emprasi~ed in all grower educational pragrana,

The problem of the market for the proposed fertilirer complex
i5 basically one of how much nitrogen can be sold with the other
twe elenents falling in line with the agronomic sieeds. It is

B d »

primarily on this basis that the market aurveys, studies snd

forecast of the future market wecre made,

Since 1t wi1ll be about the middle of 1971 by the time thia re-
post is completed and evaluated, the market predictions for the
future have been made starting with 1975 and continuing through
1980, This allows for a leg time of 4.5 yeara to reach the
decision to procced, write bic cpecifications, submit bid tem~
ders to the selected contractors, time for the contractor to
aubmit their proposala, the evaluetion of the bid proposals,

the final negotia ions and eward of the contrsct(l), the engineer=
ing, purchasing and shipuent of equipment to liearlgug. erection
of the plents and off sites and start up of the plant. This is
not en unduly long time, becauae froa completion of the feasi-
bility studies to actuel operatioms ia usually & mirimum of 3

years and in most cases longer in the Umited Btates.

2. MWNeed for Fertilizers
The economy of Nicaragua is primarily bssed omits agro-‘néustry,
The country has no indigencus mineral reseurse te the extent

thet they could support its ecomemy,

111-2
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The nesd fer f-rtilizer, h.ﬁr-d on present acreage in agric..tural
which

vae /i ent<yated '

‘:at 1,600,000 acres, for the crops growhy?
including range prass for cattle, it i+ ert mated that a3 mini-
mus of tetween 57,000 .o 65,070 MT of Nitrogen, H6,00 Mi of
P20g and 24,000 to 35,000 HT of K 0 1. recded, Tni: is 5,7
time.sthe amount of nitrogen, b3 tites the amount of -0,

end 6.7 timeu the amoun. of o0 used curang " 05, tie naone ot

fertiiizer uegage yesur 1n Nicariguan hit'ory.

3. Prenent Market - Figure 1,

Fertilizer consumption by tone of fertilizer and t.rs of n,tr .=
gon are shown in faigure 1 for the years ‘962 to Y47, Alsn cre.n
Are three year running averarses for theie figures Lecau e ir,
diacus«.ons wiiwn Th. Nicaraguan Fertiiicer lndustry peotle, yeariy
figures were s..d to be wreliacl> due ¢ snventory curry wel.

The three year averages are probabiy the most rel.ab.e f-gures

and were uaed as the ninimum market,

The plot of theae fig.res in Figure 1 snce a steady increas: i
both total fertilizer conaurjtion and nitrogen consurption ur*;l
1968, when fertiliser consumption dropped during the years 106%

and 1970,

Mitrogen consumption dropned 15,3 to 15,000 MT and the tot:l
tonnage dropped 25.4% te 53,000 WP over thia two year neriocd,
Predictione?by those in the Nicaraguan Fertiliser Industry are
that the year 1971 will be in the 50,000 MT Range.

From these racts it is evident thst the Nicaraguan Agro-industry
1o new in & staite of depression,

I11-3
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4, Future Market 1975 - 1980, Figure 1,
Since the economy of ilicara;ua is agricultural it is assumed
that vigorous stceps w11l be taken to revive its agriculture

and promote it: growtii in the future,

I concur with the statements made in the Chemieo roport3 on
tie Governwental Role in developing both a fertilizer induatry
aad the country's agriculture, 1 might nlso udd that price
supports ¢ ipled with acreusge crop allotments may have to be

institute) for an orderly program of development,

Since such jrograms would require very little foreign capital

and tue development of a Nicar.guan rFertiliger Industry would
result in a savings in Foreign Exchinge offrom a minigumat

the sturt of $3,500,000 to about ¥6,700,000 when the operstion

is at full capacity such programs would appear to be excellent
investments. However, this is a very specialized ares and should
Ve considered, studicd an. recommendations sade Ly agricultu-

ral economic specialists,

Bascd on the assumption tiat between now (1371) and 1975 that
fertilizer usage will return to its previcus sattern of usage
and ;rowth, the average slopes of the curves for ycarly and 3
year averaze were extended to cover the jeriod 1975 - 1930,
(Sec Figure 1, curves A & B), It 1s interesting to note that
if the aver=ge slope of the yearly usapge curve is extcnded,
omittinz the years 1969 and 1970 it alzost partcs through the
nitrogen usage point, pudigtod in the UNILOY report published

in 1966 for the year 1970, The 3 yeor average plot (B) Figure

$ 9 L1
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1 indicates the usupe of nitroygen in litcaragua shoult be 5,000
Wl or 55.9% of tie projou.d plant capa~ity in 1275 unit 1,507
MT or 71¢5% of capacity Ly 1% u. T nre conuoylc r o1t

minimum use;e and growth far the [ riod,

The yenrly average plot (A), Figuire 1 indicntes tne wrage of

nitrogen in Micarugun enn be expect 2 to be 35,05 KT sp 4,07
of cap:. ity in 1979 and 95,300 ¥, or 6.7 in 1500, The tatl
tonnages of furtilizer used fOP the periol 1970 to 17 .. yre ot
sliown in Figure 1 but for the yonr 1975 these figures ro o -i=-

-~

nimum tonnage of 93,00C ! T and an exp <ted tonnage of 120,007
¥T. Th:se figurves for the year 1985 are 115,000 1T (miniruz)
and 142,000 MT (expectcd). The abcve figurcs are in roasonatle

agreement with projuctions bty o’hur}'much are also shoun or

Figure 1,

S« Potential txport Markets
The potential for exporting fertilizer to other CaC! countries
and the import.nce of exports to the success of the proposed

fertiliser complcx are well covered in the Chenico’ report,

84mce Z]1 8slvador is one of the major uscrs of ammonium sulfcte
4n the CACM and has rcturned to its use after tryin, lrea (it
bas evidently done so for the sulfur content of the emmoniua
sulfate. Sulfur deficicncies reportedly exist ir the soils of
Kl Salvador). This coustry is a good prospect for export ni-

‘”".o

Veing Chendcod C.1.F. prices for Ures and amaonjum sulfate,
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the cost per unit of nitrosen (27 1bs.) is J1.79 for anmmconium
sulf te and 1.50 for Ur.n, By the time this mate¢rial rcaches
the grower tlis coust w.ill Lave ircreased at loast “of which makes

the price per unit »2.89 and 32.25 respectivily,

Since the sulfuric acid plant and ammonium sulfate plant, ar
progosvd by Cucmicod, were eliminated from the complex duw to
the high estimated investment (32,000,000) for producing a low
analysis materinl, with a history of declining usage, & very
uncartoin future in the CaCh, and an extrcuely low usage (3,200
LT) in Micurcgua, it is suggested thut the production of sulfur
conted UR:: prilld be considered as a replacement for ammonium

sulfate,

This product hos the advantage of having 1.76 times the nitrogen
content of ammonium sulfate; conteins sulfur which becomea avail-
able to the plants; is a slov relcose fertiliser, retarding los-
ses of nitrogen frow leaching; and does not chemically burm ger-

ainzting seeds,

An investment of adout $100,000 would be required to produce a
saterial containing 37% N and 15% 8 at a cost of B7,74/KT, bags
or $1.56 per umit of K,

Ia fact since most of the fertiliser applicstion in Niccragus
is during the raiay season this could be a valusdle matcrial

to use here,

6. Pertiliser Xarket by Orades
Ixhibit A showa the variows grades, with tomnage of the ferti-

111-6
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lizer uscd in ficaracua,  These fipgures suow that Uren ac-
counted for 72.° of th. litrogea conzumed in Y)(4 and X in
1968,  The erodea, 10=40=10, "0=37-10, 1.-40=0, 15-1%-15,

12=24=12, 13-1220 account for 7574 of all other fortiliyors,

(Note: S8imilars gradc such ns Th-1%-14, 1624820, 12-10.19
etc, have beven co@bined with the noarest unnlyais to the list 4
gradea), The proposcd fertilizer compl:x yroduction 1+ based
on producing Ures and the eix gr.des list.d bove, with about

BO% of the nitrogen jroduction goins to praduce Uren,

7, 8izing Troducing Planty For Market

Exhibits B,C and D tabulate the expected consusption in Nicne
r:gua for the ycars 1970,1975 and 1980, the calculation=s for the
optimum plant eize to mect the market, the nitrogen b lanc:
betwecn production of the ammonin plant and the nitreogeon
consumption in the Uren and Graomuler Fertilizer plants,

The distribution of the tonnage of the variocus gr.des to be
prodused is bascd or the available records of previous

yoars except for 15-1,-15, 122412 ard 1321320 which

were divided equally from the remeindcr of the requirem:nts

after the most populcr grades were satisfied,

111-7
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ACTUAL AND PROMCTED FEATHIZER

LEGE ND, CONSUMPTION FOR NICARAGUA

M T FERTILIZER WPORTED BV YEZAAS
M T FERTILITER 1MPORTED -3 YR RUNNINE AVE

]
teevsenssee M T  NITROGEN INMPORTED - BY YEIAR
emcamoam M T NITROGEN IMPOATED - 3 VEARS NG v
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Curr nt Fric. ..

brices nt ture differ * 0 v las w00 ott on Y,

ll) Tk ‘..1.‘« PSS S S U Teps te whac, p o lacit . oty sl g
por? Vi rofopos v oCurto 00 1 e ment o,

) The pra LI T A w 3lv ovoLd
in U omamtaeThiy oy o oy [ r rar*, toralor o
tsriff, cotom lram ry, A o it A, o d s arg s
were ~A4ob et J,TL P, L Gor bt e e
trice .

€) TR pric to the rorsumor 0B, Torirtoaell i o gn

The results of this wuiv 7 4e 8h wn in o xhibit t, [hose
prices oti r than the ppine to eonsun r wore very 41ffie
cwlt to ebtuin au te tue rolictance of the fertilizer
ecmpanies o furnish apy concrete pric. cuck as the C,1,F,
price thrt would reviml t:oir profiis, sc sose of the
prices uased had 1o b culculated u.irg the corsumer price,
publishcd geverrn:ent porty t riff, trowerage » *v35 ari sti-
amted ‘ruig..! an. handling costs plus esrtyin factors cbe

taised during centrets .ith the induatry,

Truek freight pntes wore aleoo confu-irg, becruse instead
of being queted on a MT/Ka basi,, .le rate: were quoted

00 that fertilizer priers would be avout equalizea at any
podat fa the country, 1.,¢, sare price for fertilirer F,0.B8,
oarebouse, Corinte as F.C.B, warshous. “amagua, It is
whderstoed this is an industry prastiec,
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The average C.1.F. price Corinto was culculatid tn de
469.57/0.T bascd on 197 pricss and tic avirare eost 8o the
denler in the Corinto=Chinandegn rren i o8%,22/UT, a
differcnce of 213,65 MT, the latter fi_ure comparcs favor-
ably with information obtaiincd in interviews with peecple
in the fertilizer industry. The average ssales price to
the concumer i3 ¥95.104/HT, a difference of $11,92/KT or

14,3% above the dealer price which also checks favorably,

The average C.1.F, price for 1969 as published by Dircve~
cidn General de aduanas wr.s 374,07/KT, This &8s (4,50 mere
than the C.I.F, price used in the Section IV-Financial,

Exhibits F arnd G support the above,

Future Prices
This iseomething that it is almod imposuitle to prediet,

However‘there cre some indicators that should be mc¢ntioned,

The price of petroleum products ere on the increase world
wide, Future contrzcts for natural ga3 in the United States
sre expectud be in the 30,25 - 0.4O/M: BIT range, Due to the
shortage of natural gas, plans arc being made to import

1iquifi~? naturel gas at a cost of 30,(8 - 30,85 %I LU,

This should preclude any major exnansion in nitrogen pro-
duction urtil demand and price reach the point ' cre addie
tional capacity would be profitable, The price of nitreien

fertilizer should increcec am & result of Lhe above,

111-10




Toe V.3, Iopartanat of Agrieulture repert in “Chonicel
ngisoeriag® April, 1971, stated thet the pricee mid by
formers for forsilioer sterted o wove olightly Migher in
1970 ofver reashing neer recerd lewe 1a 199; and the lewe!

for 1971 10 libely te bo sbous one teath Migher tham 1970,

Wile fertilioer capacity 10 9811l greqter than 1emand,
Prices 00on to havwe bDottennd out and ore on the i1Acresse,

oneopt in ieelated sasee,

Aloe on o world vide dasis there will ¥ yeare where 1a
0OTISIA COWMRIPIO0, th0IF agficulture will be dopreceed
for variouws reassns, sush 08 adverss climte, ote, and
hete sownirioe may dunp sortain amounts of ferdiliser ea
the vorld marhet ot depresesd prices., ™ees will be tem
porery conditians which cornet be smpected te offeet o

long-term operetion,

There 10 one thing thet | predict vill heppen if Fioaragus
docidos te cotablioh o fertiliser induatry, 1 have povosn-
8lly beon connveted vith aow plante where this hepponsd

eoverel timss. hea it bosompe hnswa thet plans ore Deing

Goveleped for o fertilinser prejoet, fertilisere may b

ounped ia Bicaregue ot ridi~alowsly lew prices *. Aill
She prejeet,




Mile the mirket of cach individual coustry thet berdere

on the Gulf of Mexice and the Caridbesn Soe 10 net lerge,

the tstal market of all the countries is vory sisesdle
and lucrative, 1If ome country chould susessefully stert
ite own industiry sthers weuld fellew and this weuld reslly
upeet the preverbtial “apple eart®,
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SECTION IV, FDUANCIAL

Ae  PRUFIT oo Lo, (T 0000 7

The profit und 1oss iniysan, CApiIt . duiin. - L', u'c,
have been asscmbled on the Lasic dPemin: that the plont
will be in operction at the begiani:i; of the ycar 1975
and will reach 100» of capuctty by 4% aith 19% ..f plart
producticn Loeing exported, The difforence bLetaeon the
1975 requir . ments ant full cnp ety on 1900 38 the antie

cipated murket growth over the fiv. y: :re,

The sules prices used arc bused on current . I1.F, pricecs,
Corinato plus port, custom broker, ad valorim touriff ard

freight el rge 8 are shrun in Zxhitit E,

The ptatiment 48 b.sci on the sssu~npticn that the ferti-
liser will be sold to cuustin~ distrivutors F.C L. tne

Corinto « Chinandegn tr.u,

If the decisiorn is made for tac ,1:nt te have its ~wn 5 les
and distributicn orgonie-ti-= ani 211 direct to t.. fare
®er t. - riturn on investant eill increase $5-65, less

the cost of sales and distriduticr.,

Bighlighta of the finarcinl smpects of tiu. operati.n of

the fertiliser ccmplex ire givem 47 the taivlc below,

Four casws sre shown: Casca I ani 11 are for the year
1975 and eover supplying the ainrle ilicrragucn market, the

Bicaraguan market plus exports cf 5,10, and 158 of produc-

IVa1




tion at the minimum and expectcd market requirements for

the year.

Cases I1I &nd 1V cover th: same s Casos 1 and Il but are
for the ycar 1980 vhen the local nnrkot plus 15% exports

should by equal to the plant ~oduction at 100% capacity,
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PLANT THVLUTHMINL - $1% 17,

22

CAst 1 Minimum kxports

Nicaragua

SO

Per cent of Plant Capacity
1,000 M of Fertiii,er
“ost Per MT of Productien$

et in Coriote = Ch‘napde;a Area-10702:
Imporeoz rertilivers

treduced Fortilizers
srofit of Gpuration
vepreciation & Start Up
Uash Flow

Retura on Investment in Per cent

Fay Cut Time in yeurs

Cs ls E! ;ms.& - e 200
mporte ert.ii.zers

#nw Material lor Production
Ssvings in Foreigms Exchange

gr 11 Expected Exports ———

Per cen! of Plant Capacity
1,000 ¥i of Fertiliger

Cost Por 'T of Preductior - ,

Inperted rertilisers
Prodused Fertilisese
Profit on Opsretien
Depreciation & Start Up
Cash NMes

Return on Investaent in Per cent

Fay Out Time 1ia years

aportisd ror ielrs
Raw Naterial Fer Productiea

Savings in Pereigm Zxchange

Iv-)

only 5 1 a
599 6045 65,5 70
93 102 11’ 118
75.7¢ 76405 73.25 71,00

YIS b g™ 9,154 20
7:121. 7:/{,\,’ ?:(:fﬂ ‘H*fﬁ
Lés 7€ 1,037 1,07
1,141 1,00 1,191 1,19°
1,696 iy 927 2yt 2,57
2.8 b1 6,n r
1,0 Ge b 7e9 7.
6,470 7,096 7,652 By20
2,937 54166 3, 304 3,623
5,535 3,930 b, 269 4,556
71.5 76.5 81.5 86.5
120 129 137 145
71,25 63,50 68,00 66,50
9,986 10,736 11,401 12,067
805‘10 30966 9|}‘6 9|6"3
1,456 1,770 2,085 2,424
1,191 1,191 1,191 1,164
2,627 2,961 3,216 2,65
8.0 9.8 11,5 1T,
6.8 6.1 5.6 940
8,58 8,978 9,531 10,088
3,674 3,903 by13e by 362
b, 676 5,072 5,399 5,723
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BLOELTUGUTS CF TH PLaNT OPZRATION

PLANT IKV_STHUNT o 318,137,000

C.00 I11 “ir.mut Fxports

Ver cent o:f riant Capacaty

Tyl B et Fertaliger

of Frndurtion -3
Jorirto=Tninid dera area=1,000¢:
.ertiiigzers

fertilizers

J,rration

start Up

Coat ber U1
Cost. in
Irported
troduce.d
Frofit On
Lepreciaticn &
Jash Flow

return on Inveatment in Per cent
Fay Out Tiwe in ycars

C. . F. Prices - 1,0009
Imported Fertilizers

Ruw Matorials For Production
Savings in roreipgn LExchange

CAs: IV Expected Lxports

Per cent of Flar® Tapacity
1,000 MT of Fertilizer

Cost Per KT of Froducticn = ¢
Cost in Corinto-Chinande A
Irported rert.ilizers

Froduced ertilizers

°rofit on Cperation
Jepreciat:ion & 3tart Up

Cash Flow

-1,000

Return on Irvestmenti in Per cent
Pay Out Time in yeare
C. 1. ¥, Frices = 1,)00 §

mportcd r-rtillzers

Raw Materials for Production
Savings in Foreign Exchange

Iv-4

Nicaragua S 10% 15%
-—204Y
68.5 7345 78.5 83.5
115 123 132 140
72.25 70,50 69,00 67.50
9,570 10,236 10,985 11,651
8,309 8,672 9,108 9,450
1,261 1,564 1,877 2,201
1,191 1,191 1,191 1,191
2,452 2,755 3,068 3,302
7.0 8.6 10,3 12.¢4
7.4 6.6 5.9 5.3
8,001 8,557 9,183 9,740
3,535 3,764 3,922 &,221
b, 466 4,793 %,261 5,919
84,5 89.5 9,5 100,00
142 150 159 163
67.00 65.75% 64,79 63.5C
11,817 12,483 13,232 13,981
9,514 7,%61 10,29% 10,668
2,303 2,670 2,937 3,513
1,191 1,191 1,"M 1,191
3,494 1,811 biieo 4,50
12,7 14,4 16,2 18,12
5.2 4,8 bl 4,0
9,879 10,436 11,062 11,687
6,263 &, 492 4,720 4,371
5,616 5. 944 6,302 6,776
A § e
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| N APITAL UIREMENT

1.

Prosspsing Plants and Cffeiten

The eatimated investments for the process pirnts and
offsites are based un prices fr similar plants of
the capacities indicated delivered and ercctcd (D &
B price) on the gulf coast, U.3.4. ~nd incresscd by
30K for freight, por. charges and other condition
peculiar to Nicaragua, The 30% factor was furnished
By INFONWC as th. figure they bave fur thy estimatcd
coat of plants built in Nicaragun over the cost &f
plants built i the U.S.4, The cstimatid ¢ st -f
plants and offeites is $18,002,000,00, Offsites
ascuat to sdbout 35X of the battery limit plants

sost whieh is normal for s grass roots complex,

I believa that the cotimated cost for the plant is
sonservative and in all probability this figurc will
@0 Sown some when final competitive bide are received

frea sentrastors.

The coot of land for the plant aite im the Corinto-
Chinaxduge ares was estisated at §3,167.00 per san-
sans or $1,900,00 por aere for a total investment

of $95,000 for 50 acres.

Ssacs. V2 Rxnsans s

Start up expenses are detailed Lo Enhibit N9 and a-
ssuat te 15,000, Btart up expenses were amortised
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over & 10 year pueriod and added to over hedd expens

8SCLe

dorking tanitel

working eapital requircments arc detriled in uxhibit
H-2 ard arcunt to §3,9500,00C which is 254 of the value

of sales which is ¢ normil averag: for this figure,

Interoat on L\)m

Interest on the loan is figurced on a capital invest-
ment of $18,%552,000 which includes the plent invee.-
ment, rutoniotive and mobile equipment, land, and start
up expenscs. It has been nasuncd the loan will cerry
a 2 ycar moratorium befurc payments on the loan begin,
It was also assumed a loan of S0% of the capital in-
vestment vould be required, At a 12% interest rate

on tlie loan this amounts to 32,226,120,00,

6, SUML.SY CF ColTal INVLSTLS

M¥ DOCLIL . df
attery [}

PRCCrSS 11,178 Lisite  _sites  IxTab
200 LTD Ammonia FPlant €,7000 24217°0 8,317°0
300 MTD Ureca Flant &, %000 1.25615 6.15615

240 MTD Granular Complex forti-

lizer 170, 1. 4300 0.62635 1,32635
Hoduet Starage, Bagging & Shipping oo Q20 QIR0
Tutal Flunts 12,93%00 b, 48870 17,8020
Automotive and mobile EZauipment - - O, &u. ¢
Land 0409500
Total Investment - - 18,143700
Other Capital dequircaments - -

Start Up Expenses 0.41500

1v-6
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Suklu.eY CF CASTTAL JNVuoTendi & D Ui b7, (S0, L 5 SN

H X DR S
Grttery e
PRUCESS rLai:TS Linits sjten PCU-L
Intereat on Loan fur 2 yenrs, - - 2,226
Working Cn {tel 3. 5000
Total Capit 1 Rejuirements 2L, 27817

Co UPIRLLING FAETHAES « 100 FLACT ChdAlTY

1. ';5‘!! CD!Q :5:,\.'):""‘8

a) Over Head

Fxhidbit J details the vetimut.od cnst nf the

plant overhe.ad expenmes The cust of ntart u;
expensen, mrbile cquipment depreciati g, und
gerernl labor force wages have bteen added ¢ tie
noreal overlicad cxpenso with the total cv. rhed
prorated to the various cperations on the bisis
of diruvct 1. bor cost, The salarics and ages used

are given in Exhioit a,

Overhe-d expcnac amount to e%2%,153 per yaur,

») DPirect labor
Exhibit L details the cust of labor and super-
vision for eacu preducing plant and the bagging
and shipping oper tion, The wages uscd are given
in Exhibit X,

Direct labor oxpense amount to $284,500 por ycar,

V7




c)

d)

e)

- 3 -

Taxes & Insurance

Taxee and Insurnsnce have beun estim ted at 1% of
plant inveatmont, with 'the “ssumptiun that the
plant will Niave o 10 year tax free status,

iax. s and Insurance amcunt to 3178,420 per yeal.

Depreci.ti.n & iL.aintenance

Exkibit N detoils the calculaticns for the depre-
ciation and maintonance expense, Depreciati.n
expcnse is bused on the straight line method using
an ceconomic life ¢f &0 yeurs for tuildings and
offaites, 15 years for process equipment, and 5
years for mebile equipment. Depreciation expense
amounts tc 31,149,751 per yenr. kaintenunce ex=
penscs after Jdeducting maintenance labor and su-

pervision amount to 325,948 per year,

Interest £xpensc

Inter.at cxpense is bascd on the plunt investment
cost using the declining balonce ncthod assuming
the plant will be financed by 508 investud chpie
tel aad 50¢ loan capitol, The loan cupital will
be on a two year mor.toriuin basis and will then
be repaid in ten years. This gives an intercat
rate of 6% »n the totnl plant investment cost and
amount$to $908,300 per year. Exhitit O details
the interest calculations cond diatribution to

the operating plants,

1v-8




2, Varirbl, C-«t TJooyons o n

a) Rny Waterinl Costs
Lxhidit P give tie det il coot Lf inprrted raw
mot.riola o livercd to the plant site. FKosteof
these coats have been drcunent o by lettorn?
from supplicrs and published port handling coutse,

Raw Paterial cost amount to 36,995,676 per yenr.

b) Utilitices
(1) Electric Power
Electric power cost arc bised on the prire
of power pnid by Electr~juinica bunn Salt
(ELPCSA)Y on a negetistod contruet with Foe-
preca Nacional de Luz y Fuerza., This con-
tract nus a rate of 0.0 ror Ky Fower

comt amount tu 748,170,

(2) Fuel
Puel cost are based on using naptha which
418 the feedstock for the ammonia plant as
the source of fuul roquired for other plant
operations. This gives ¢ fuel cost of $0.64
per M¥ BTU, Fuel cost amcunt to 24,480 per

Jear.

(3) Stcam and vVater
These tosts are based on the estimated cost
for theee utilities for similar plant opera-

tions in the U.s.A, and amocunt te $194,660 per yr.

1V-9
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Cotalyst anu Chougerls
Casts r: b.scd ,n experionce in the oper.ti.n of
aimiler plantse The e~taly iot and chrmicals sost

amount to 3108,900 per ye-r.

De !hug'ﬁcxl()ﬂ Ly s
1, E".z i-.'a&v:m

a)

Ammonia broduction
Trgee riw miteriala were ¢ naidered ns foodstosk
for the amm nia plinty refinery off-gas, liquified

naturil gas and napthe,

There is refinery off-gas produced dy tle [ ¥ 1]

refinery in Panogua, bus it is no svailable,

The availability .f liquified naturrl gas i@ highly
questicnsble and its C.I.F. price, Corinto would

bo sbcut $0.90-1,00 per Pk BTV or mere,

Naptha is availablc and is essy to eture and handle
(no refriger tion required). @hile not eonfirsed
ia vriting o price fron a reliable souree of 0,095
per gal, F.C.B, Caribean p.ris vas abtrincd, whieh
1s equivalent tn §20,76/MI. To this has been sdd~
od sn estimated froight of 35,86 giving & C.1.7.
price of i26.62/M7

Thie results in » seat of Kaptha delivered to the

plant eite of §30.20/3.T er J22.08/%T of amanais.

1v-%0
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A previcus price giv n ne, Ly Tibuile. _nd ya ted
S0 bo very roli U snd wha fr o the .80 S finery
heve was 422,7% T, 4oltver 4 ) noguae  The pu-
Blanhed osti-ated in-rease in Nuptha prices 3.
$3.00/PT,  Uhich would »uke o now price dco /
MY Ban. us e o @, /T delivero g v Uie piolt

site Ly rull, er $21,15/MT of aamony

Vrea Produetion
The raw materials required £ r the jrioducty n !
ures src ammonin snd earbon 41 oxide Both o f wlica
are produced in adequate qurntities Ly tne aum nuo
plant, a purt .f the fertiliser ¢ mplen, wma ni:
scot for wrea producti-n im #3532, .2/00 urea, Ar
csagdon dionide ir furnished 8t nc cust, rince it
is waste by-product,
Geemular C.nplex Tertiliswrs
(1) semcain
Produced By the ammorics plant in sderu ?-
qQuantity for the projeet.d granuiar corplux
fortiliser and ures pr.duction,
Avereage scost for cmmnnia per PT of dronulor
Pertiliser i~ (7.46,
(2) Phesphuric Acid
PRoophorie acid can bde produwsed in Nicarsgu.?
for about $62.51/7F of 76,58 NyPCa (S48 FoC5)
oith an adiditinnal ecapital isvestmert cf
D aillica ae sompared to rurchused  cid
V=1
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from the V.S.A, delivered to the plamt site
for $65.88/MT or Mexiean ssid at $70,.MA0
the largest return ea investaen® this epere~

tion could show bases on the lowest gqueted

Mexican price would be sbout $370,000/yese

or 12%0

The U.5.4. price wae used and asounts $n
240,31/KT or an average tcn of granwlas

fertiliser.

Potash

There is no indigencus source of putash ia
Kicaraguae This material must de taperted
ne & refined putash salt, potasium chloride,
which ecntains 60-62% K30, The coat of pe-
tash 18 {49,.44/MT delivered tc the plant site
or an averag: cost of 38,07/MT of grasulse

fertiiizcrs,

Filler

Filler is s rav saterisl required to adjust
the mixture of She variows fertiiiser ok i~
cals used in the manufseture of semplex fer-
tilisers to give the dseired produet the eoe
grest ehenical omalysis. Suitatle saterials
fer this sre sand, grpoua and purverised lime~
stone al) of whieh are found in Nisapugue.

Purity of the material is irrevelant besanes

V=12
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4t dues ROt enter intn any of ‘e echeoic:l
reasticne i st tuke pilace, B.t L5 s rnere

A8 She pr-.cesas,

The m st desirable «f tie ‘hree montine. d
saterila 28 gypsum, b.erume this mat.riaj
wewally premotes g -1 granulati-a ind alw

haa valus. ie Agr n #ic pr pertius,

Nicaragua has 8 ).rge gypsul der .A'." in ¢

Saats dose arva that L8 R0® beirg w. <. 4,
The lower grade mutcril from this deperair,
whieh s ntatng ab .ut 708 gyvisum 1 perfectly
satfefuetory f.r use an Filler and taie mae
terin) w.a selueted. The ¢ st of gy,sum
f3ller wacd ie ¢V6,00/PT delivered to the
plaat sate <7 $1.9) fo7r an average tom of

gremnlar fe ‘tiliser,

Coating ~gent
Mis saterial i used cn certain fertiligers

that have hydrosscopie propurtica th-t ore

oueh that they sdaah moisture frog the stmoc«-

phove snd onbe intc hard lumpe, deth in

stovage plles v sfter being dagged.

Nere are theoe Batorials irdigencus Vo Blee-

m‘Mmhw‘lnnumwM

ore 140004 4o 00 order of their prefesvase,

3%-9)
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n

diatomaceoun varth, slays snd pulvorized lime~

st nce T tulk éensity of sost of ti.se
mat.ra:ls, particularly diatouac. us ecrth
ig 8. lcw thot it ccrries over five timea
(ctirges bascd on 56 cu. ft, « not weight)
the uermal fr.ight nd Bwdling echarger,
makinyg dts importation cconomically prohie-
bi'dwe. The ¢ st of dintomicecus e rth weed
1a $60.00/¥T delivervd to the plunt site or

31,20 per KT of produet when used,

Ruw miterial requirements,
Exhibit liled is & summary of the tonnsgea of

row uatcerials required for the plant,

D ags
Close woven polyethylene bags, manufastured
in lanagus, lienragua would be uscd for the
fertiliser tags. These bags are lined with
s sheet of polyc-thyieme linor to aet as a
soisture darrier, The delivered cust of the
bags are $0.34/bag for urea and $0.30/vag

)

for granular fertiliser,

Y

A suggested crganisational ehart for the ploat eperativas
is shown is Pigure 2, page 1V=46, Total persvanel Miquire-
sents vill be adout 214 penple eith a yearly payrell of
about 3937,1%8,

V=14
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Exhibit J gives the plant ovrrhe @ coat in detail show=
ing the number of [« ple requircd 1 thoir tenative
Job claseifiestion. The cost of amnrtising the astart-
P CRPURSES aRu the deprecintion an sffiee, autnantive
snd mobile equipment have becn added to the nverhead
expvases. Total overhead expennes amcumt to $2.52/MT7

of srodust,

2. RArsst beRor aad Suserv:sica Ansluding Maiptenspce.

Ruhidit L givee the operating aad maintenance per-
sennel Poquireseats and their wumative job aad/or
Srede slassification, Total expenses in ths ¢t ory

ameunt So $1.69/MT of product,

5 SalAr'en ant jases,

The salary and wage scale used in arriving at the sost
of over head, plaat .persting and maintenascs lzdor
ore shoum in sehedule K, These rates were furmished
by IRPONAC,

V=49
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cust h‘“ PRODLCTS Lo 1o vl Th PRLLL . o,

1.

2e

3.

.,

) { Ammonds bPr-digty o
Exhibat R givio n dcet 1 a1l tne o loement o of thon st
of productinn, The cest f producing liquil snhydrous
amsonin is !57.58/Mi,

Sint 2; Urew Froducti - n

Exhibit S gives in 4 tril all the «luments of the c-at

of production, The ccst of producing prilled fren 1s

$45,36/0T in »ulk and §55, 3C/F7 conted nnd baggeds

Coat of gp culop Co ol a i iz oo Mot iy

Briudvit T gives in Jdetail the aveorage cost of proe

ducing the six most popular grides of granular fere
tilizere; 10-40+10, 1C-30=10, 18-46-0, 15-15=15,
12-24=12 and 13-13-20 all elcments »f cast of pree
duetion are shown, The averuge ¢ost of producing
granular complex fertilizer is $67,30/i0 in bulk

and $75.16/1.0 bagged.,

Product storagc, Bagsing and Ship-ing

Bahibit U give thc cost of storng:, dagaing, and ship-
ping in detail, with all elements of cost shown, The
eost of bagging o1 granular fertilizers is §7.36/MT
aad for Urea 88,74/M., 1f Urea is conted with ¥

ssating agent the cost is $9,94/NT

5. Seat of Produging the Verjoys Gr:oles Sranuls

Dagtilincre,

Exhibits V-1, V-2 and V-3 give in detail the cost of

1V=17?
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producing ecch of the selcected grndes of granular
fertilizo re with all cleoacnts of cost shown, While
the cost of utilitics and fixed costs will vary vith
tue grde biing produced due to wuriations in ree
cycle rites and the conlitions requircd for gramu-
14ticn this differonce is practienrlly impoasible to
c.lculate at this time, 80 the average cost of theee
fictors was uncd, Such variations will Le emnll and
nct offect the finnl cost tc any great extent, The
followirng are the production costs of the various

gradcs,.

Grade Ml/yr Cogt ‘!’.’X‘-Bn]. W

10=40=10 24,500 $ 72,63 § 80.49
10-30-1% 15,400 62,84 70,70
AR-Uf.-0 13,300 77.97 85.83
15-15-15 6,270 55,66 63.52
12-24=12 6,270 59.45 67.31
13-13-20 64260 55.53 63.3%9
(Ave,)12.6-3%5-28 72,000 67.30 75.16

The supporting formulations for those grades of fer-

tilisers are shown in Exhibit We1,

G, COST CF PRODUCTICH al CAPACITILS CF FRCM ﬁk‘!%

Exhibit X summaries the cost of producing amionia, urea,

grenular complex fertiliser, snd the cost >Sf baggin; nd

shipping ot plant capacities of 30, 60, 70, 30, 90 and

1008 of capacity. Bince the market for fertiliser will
1v-18
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renge within theso fig.ros fr-m tic begirnning of ovperne

tionos in 979 to at loaue* 1980,

Summarircd below ie the coat of proagucing urca and the
averoge cost of granular fertiliser toth as bulk and

bagged product,

YREA pPER _Ce N1 CF PLALT C.2ACJTTY

50 60 70 80 93¢ 100
Cost/NT=Bulk 368,89  ¥61.06  I5S.bL (51,18 (u7,98  (L5,.36
Cost/MT-Bags 80.80 71.84 6%,92 61, bk 56,06 50430

@RANULAR ZERTILIZERS

Cost/VT=Bulk 77.3%0 74,00 71.5h 69,77 63,40 67.3C
Cost/MT-Bagse 85.16 81.86 79.%0 ?7.63 76.26 75.16
1v=19
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§RTIAY vV,  TEUMRTCAL

FrRTILI e b Lall Cuxll X

The Fertiliz.r Plant C mplex consists of the following pro-
cees ' .its and npurations. These are slso shown im Figure %
page v=2 Mluck Flow Diagram Fertiliger Plant Complex.

200 MT per day ammonia plant

320 MT per dry uren plant

J4D NT per 1ay granular complex fertiliser plant

Bulw s* rige [ r raw matcrials b products,

Coating 11 nt & bagging facilities

Bagged product st rage

It is cstimited that the area required fur the ecneplex will
be about 50 acrcs (29.4 manzanas) which #ill allow for future
exp:neion, unless the production of phosphoric acid is col-
templated, as waste disprsal (gypsum) from this operatiom

requires considerable areae

The ecconomics of producing phosphorie scid in Nicaragwa ss
given in secticn IV under rav materials shows that the eoet
of import.d raw matcrinle delivered to the plant are so high

that the return on the investscnt is low,

Calculations for sising the pro¢ess units are shosn inm

Exhidbit €

V=1
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[wo aites were studied for tus location of the propoue ferti-

lizer complex. Theae sitea were Managua in the area adjasent
to the existing £S30 refinery and the area betwsen Corinte
and Chinandega, between the highway and railroad that com-
nects the twc towns, The latter location being in the Reart

of tie fertilizer consuming area and near the port of Corinte,

1e P‘.er.a?!nl

The site at Managua was considcred for two reasons. Firat,
was the poacibility that there may be aufficieat off-gas
from the refinery plus hydrogen frem the near by ELPESA
chloro=alkali piant to produce the required amovat of
ammonia., This would result ir a considerable reduction
in the capital investront for the amnonia plant snd if
the off-gas could be obtained at a reascnadly low price
per M. BTV it is poasible that this could have scre thaa
off set the cost of the freight te Managua en the phos~
phoric acid and petash required as raw materials Plus
the back Fauling of sn estimsted minimum of X of the
finiahed product .to the market ares inm the d.;1rtmen's
of Leon and Chinandego, Am oatimated aaving in depreci -
tien, intereat on irveataecnt, and fecdstock ecst of
$300,000/year would Dave to be realized te dreas even

with the second lecatien durimg the early yeara and

V-3




$480,000/year with oper.t.ons ~t 0. of ;lart ¢ ja=

.‘t’o

while the EL.C pefinery jroduces nrn -, = % 5 uned
eithin the refinery ar a fuel und the; #r~ nnt irnclired
to offer 48 for sale., Tue clleoro-alkall plant only
produces enou.sh Lydrge:. t. produce arc.® L metric * s
of ammonia ;er day, 50 the @ f.cts eli"irate the most

important res r for con iteriny, Fanacuna

The eecond reason for considering this site was the s.-
ggeetion of CHERICU in their r«port‘ of haring offsites
oend poasibly otuer services with t.e refinery., The F3..
refinery is to a greit ext.rt a se'f cortaLin! unit wath
out any excess of facilities to shure, Yven if tn.re
were facilities, the savings would have to be ad leust

equal to the sbove figures which ia an 1rpret b ility,

Sweh erramgementa are alsoc never satiaf:ctory unlees trere
ie 8 substantial vested interes’ vy t e tie paty furnishe

ing the servicea,

1 sae 2 consultant on a ;rc ject recertly auere & fertili-
per plant was to be duilt mext te & refinery decsuae of
evailebility ef land sad industrial goning regulstions,
Begetiations wers undertaken to ehare offsite and services
with the refinery aad it seea decame cvideat that ,t was

sheaper for the fertiliser plaat %o go it alose.




1n view of all of tre above fauctors Mamagss would aot

Le the tcet su.ttle (r evoncr.cal loca .on for the fepe

talizer ooy e,

CCRITTC - chidanps’ s AREA

A vicit tc t.e ires revealsad that Corinte, the major Ni-

CAra wdn port is locatcd on an island which ta Migh'y
Acveiped and lacks the apace re uired for the prepe ad

fer*ilizer rompien,

In sddit.ion, 1and 1a expenssve 8Rd aoil comditioas are
very pcor, requiring expensive foumndations fer tha heavy

plant equigment,

After leaving Corint> and proceeding aleng the hig.wap
to Chinandaga for a distsnce of é to 1C miles there is
an area betweer the railpoad, power line, and higheay
ap roxirately & 1,5 to 2,0 milea wide tnat providea adae
quate spsce for the fertilizser plaat, (Bee figura &,

page VD)o

The .dvants;~s snd conditiens in this ares are iisc.ased

baleow,

e) Seji] Condjtions and jand
Visual inspection of the grouad shows that the are.
18 level, greuad ajpesre te be fairly salia, sa:
snall surface deuldera are preseat. Adegwate land,
S0 seres (29.4 sansenss) the estinmeted area rejuired
for the plast can be selactad over s fairly wide ares
te give the sest optinuam location, The cost af the

V-3
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lond §a8 eatimated ta Ba ~ansy imr i Ly (Reags T v

either Corirte ur im oy, .

A preliminary solls engimeer.ny rPo,. U/ sto Yok
ground 18 oilty sand and sendy 81.% uverina;. ty w1l
and eiity clay muderate.y desp ‘o vorv derr, Lo: l-
1p there 1o & weak 'o str np rer 1 Lajer st v
of from 1.5 seterm to Y, ceter .o i ogho o b . v
csomented, aub-drairuge MY Ve o) b L r PoLniati
Poundat . on condations saclai.g sutyrade “ar. “rem
poer to guod, There w16 r L te ey ity 2 oo
and gravel suitabie for cenctr, tion jocated YO KM

perth of Chinantega,

Setual o0il de-ring tes's (wimimim) snou.’ . Cruc-
Sed bdofere the Innt for the exact a1 » o ', ° .8
purehsced.

| W WINPT

(1) Beads
The enaet loeation for the plea would te either
odjasent te or just off the paved hiihway betaee:
the port of Corinte and Ch rorte-, [rom Chinar-
doge there is v gord net wor: 5f eo0 - rvicy g
the major fertilizer cmaudl , -rea. Trere .re
poved highwaye reing lorth "ad rast, ic.ring the
Corvetore Interasme:icana at adou. Jam Ixidir> ard
South and Last jJeining this hig vey st Pannzua,
There 40 2loe an al) mlher r.-4 te Potesi, linke

v-6



ing to the ferry that goes te F1l Salvader,

Ruilroals

The plant site will #lso de in close promi-
mity to the rail line of the Ferrocarril) del
Peclifico de Nicaragua, This ruilroad serves
the port of Corintn, runas North to jyerte
Moerszan, East to Rio Grsande, and 3outh is Ore~
nida and Diri eba, passing through Leom, Nagn-

rote, Managua and lasaya,

There 18 presently very littie movement of freignt
by rail due mainly to the reported lack of de-
pendability of the pailrced service, although

sdequate rolling steck is ewned by the railroad,

Railro:d freight rat- s are in moat cases 508 or
sere less thon truck Pstes., 4Jith preper plan-
Ring consider wle saviugs can be made by .se of
the railroad; an emanple soving product te eut-
lying warehouses ahesd sf the heavy consuming

seAaoOnN.,

Pigure b, page V-q0shows tre net sorx cof resds

and rail lines from the proposel plant site shdeh
in at the approximats hud of a helf etresle Y22 o
ia redius that aerves the area where 708 ¢r detSeor
of all of tie fortilisers ssnsumed ia Bicarigem

are used,

Y=
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There (o sdequate grownd cater ia She an--’, eith
Gnderate o lorge guantitics (90 Se 900 g, free
o0lle 18 sant und gravel, asinly at deptus of Lome
thea 2% f4,, quality of tus ®ater i1a reparted SO beo
soft o mederately hard Iveoh purface on'-r {6 loosnl-

1p plentiful,

Lamex fuinly

Chinandega 4o Vh0d %@ a Golta o ; ' pover grid sye~
tes (Jtaotege, Mamagua, Lecn) having o capacity of
sheout 958,000 N8, There &s ¢ ¥%,..0 KW generatang
etation Lesated of Chinsadega, A 13,200 KV line rure
betonon Chinssdege and Cerinte and pacsed close teo

She prepgesed plont ottey

Pover reguireasats for the plant will de arcund
W, AP0 B0, , s0 sdeq.ate pever 1o swvairlable,

Mbes_hmals

Labee san be Grren fpes the tesns of Cerints, popu~
Bethen 0,000, Chinendega, pepulatien 28,000; and
Leon, populstion 93,800, Vacupleoyneat ia th spee
00 Peporied to Be as high ae 30-MCH,

e follesta; Laduetries sre 1oeated 1a Nis area:

o puBes geacratitag pleat; ¢ suger sill, e lorgeet
58 e CAIE sowmtvios; Beng eotten ging ¢ Hetillery;
on ofibhs o4l phant, soversl Suld Blending fertdd Soor
ghanesy ¢ shees Slows plast 2sd o glue plast.

Thore appoare %¢ b pe Maviage of 1ab v capabie of Deing
Svained for tbe plart sperstion,
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DMSRAEINO PL VI3
'. Ammspis Flaat

™e bdasie unit sperations for the production of ayn-
thetic ammeonia ag a 'iquid are!

Crude synthesis gar generating uai?

€O comversion wait

Nz removal systen

Final synthesis gea purificatiom unmit

Ammonia synthesis unit

Refrigeration

™e 18sd steck for the preparation of the synthesis gne
¢an De- any one of the fallewing: ceoal, coke, charcoal,
lignite, cruds petralevs, fuel oil, natural gas, refine-
ry eff{-gas, ¥y product hydrogea from chlorine cells, and

aaptha,

Due So fectors such as svatladility, cest of rae materiala
and preductica, eapital investeest, and sase and stabi-
14ty of operations only refinery off-gns plus hyldr~gen,
liquifisd natural gas and maptha were evaluasted with

saptha proeving to be the sost availadble and economiceal,

fhere are seay precssses for the manufscture sf aynthetic
samenia, Bash precess semprises ths necsserry cozpearesnt
parte for the varieus functtions in the manufacture sf asponis,

L2}
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There is 8 choice of variations for edach cogponent part
dut the functions are the same for all procesese. There
are the following well knewn processes for synthetic

asmonis production; Casale, Claude, Kellog, 834, Tausger

arnd Chemico.

Ench of thease processce hae ite own charscteristice asd
each is mide up of componente whish sre jaterchaangable

with those adopted by other processes.

The modern ammonia pliunt ie mot @& menclithic process ia
operation. It is rather s composite assembly of iatere
changeable component parts, ameng which the samesia
converter where the synthesis preper takes plase that
gives the pl-nt its proprietary designstien. OUther

componente also have their trade-marks,

Any synthe$ic amaonia plant say met oaly be aa everall
trsde name process but may slse be a seleeted chetse of

the various componeat psrts.

Aay of thc above processes will satiefactery pnm;
sasonia. The process shich should be selected 1a the
one offered by a reputadle design snd senstructioa

fire with & prevea perfersanse reserd in samsaia plante

that give the lawest sopital investment and preduct coel.
Sisce there are many samsaia precesses, presass deacrip-

V. 12




tions and flow 44 grass ure not inciuded in this raport,
Sut say d¢ found olong with consid.rablce tuchnical data

in refoerences 8 & 9,

a) 3 S tge tion
Thery are cortain jtoms which should be dofinitely
ecovered in the Bid Specificrtions for the ammonin
plant.,  They are:
{1) All operiting pumps to have instullcd sparcs.
Largo pump scrvices to have three (3) SO¥ pumps
(SO% spare)
(2) All reciproc ting compr.seor servicc is to cone
aist of two (2) SOW compressoras
(3) Exchanger tudbing to be of atand.rd diieect.rs
snd lengths.
(4) Purnace coils to be designed for a sinimum of
100,00C hours atress to ripturv,
(3) Emergoency .lectric~l powur systims zre to be
provided,
(6) A1) eluctricnl awitch gonr and instruscnts to
v trepicalise for st least moisture and fungus
pretection.
Srss Plant
The urea plant is bdased oa the total recycle principie
for sonaplete conversion of liquid ashydrous smeenia and

earbon dioxide to urea.

There sre aunereus processcs for the sanufacture of Urca,
some of the best knewn ons are: Iavents, Stamicarbden,

v-13
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Pecnincy, DuPont, Mont.crtini, Toyo¥a-teu, and Chcmico,

Flow shects and other tuchnical dnta on Urea ond Urea

Procusscs may b. found in references 9, 10 & 11,

The same critirion uscd in svlecting tus ommonis plast
proc.ss should nlso be used to sclect the Urea Plant
procuss and that is the onuv offered by A reputable design
und construction firm with a proven rucord in urva plunts
that will give the lowoet capital investment and product

cost,

a) Genepal Proce D
The production of ur¢a fros carbon dioxide snd s~
monia i@ performed in throc stagcs, which arct
Synthesis
Ammonia and carbon dioxide rucovery and rceycle

Concentrution and prilling

Amsonin and carbon dioxide arc coabised is aa exe-
thermic roaction to fors assoniusm corbasits and ia

s aubsequ.nt resetion, which is eadethersic, the an-
soniun ccrbazate is dehydrated to fors urel and water

as $llustrated by the followiag egquationms!

2 Ny o %E======Q hY, Cop NNp
W, CCp NH, F=—._===§ (xHp); €O + Bg0

Unreacted samonia and earvorn dioxide ar. recovered
and recycled tc the reactor aad the urea sslt 48 com-
sentratcd and prilled in subscquent eperatieas.

Yo tb




(1)

$xntr.sis
Ammont: and carben dicarde 4 o oL lented retin,

togetlir math rocycle carloms e el ilar, .r.

fed to the rectcre The proper e luction of

foed ratios and poactor temper tufos ind pros-
surcs pyrmait the synthesis ron-tion urndor -pti-
aun conditione »f convirsinn, Under tiuse
selected cond.tiona, npproxis toly ?.e of the
carton dioxide &3 r.acteds Uperaiirg cxrerioice
has shown that und.r norm~! oper.tirg corditions
thia conversion r.tu ¢an be obtuined in st.inless
equipsment without tmcurring uvxcuvmsive corrosion

and opurating difficultivs.

The ur.a syntlicoies operution 48 carried out in
a ainious size high-pressur: vessecl. Conctruce
tion is with a coascrcially availoble alloy
limer rather than the costly silver or lead

linings sometimes used,

The effluent from the recctor comttining urea,
assonius cardamnte and water, is r.duc-4 to an
datersediate prossurse and heated to complete the
desomposition of carbasate in the prisary decoz-
poser, The amser.ia and carhon dioxide ia the
overhead gases froam this decomposition operetion
are sboerbed in ea atmcspheric absorption tower

(primary sbeerver) aad the sjuvous solution fron

V13
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- 60 -

this toweP i3 Pecyclud 20 the systes through

the ur.a synthusis peactor. In partiol recyole
syst-is thufe g'8.s 1re not abosrbud and rucycled,
but sunt to anoth.r unit for processing into euch
products s armoniue sulfat., amsonius mitrite,
¢tc. The ur.t solution im the sucondary dicome
poser is strippud to remove practically all the
azmonia and ¢ .rbon diomide disaolvud 1in the
solution., The Pecovervd 2quuous colution fres
the second ry ubsorber is scnt to the atmose
pheric absorption tower by way of the primary
decomposcr. Thie strippoer persits the maximus
rccovery of the ammoni~ nnd curbon dioxide as

any amount of thu residu:sl gases left im the

uren solution will Be lost in th. evaporating

systca concentrating the urea solution.

cad C id: sgQv 1
The high-prcssure gases fros the first stage of
the desomposition are recevervd in the abserption
tow:r in an aqueous solutien. This tower further
concentrates moct of the smeesia se that it cax
be condenscd and recyeled to the reactor along
with the fresh amsonia feed, Tﬂ. earban-te
solutiean containing all the corvos @ioxide and
a porties of the ammonia fed te the zdeerption
toser 1is reeyeled bach te ths reaster. The
resevery aad resyele evstea pornite the coaver-
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aien of ever 994 of both the ammoni: ind cure
ben dioxntde feed, Thu use of . watur aclution
of ccrbamate proviles & recycic s.reas Corpleto-
1y free of any contminoting material whack is
net formed or originiliy fud to tne syst =,
Cardoa dioxid. cospression roits nrv rueduc.d
sinee the garbom dioxide is ricyrlud ne a (13uld
rother thoa a8 & giue The amaunia to R socy-
¢led is condunscd sepuratyly from the curb.n
dioxide, thus c¢laminsting an ocperiting prebiem

coaused by condensing cirbamate,

(3). Sonsentratica and brilling

The urea selution prior to prilling is concen=
tyated by evnporution, A uren coacuntraticn of
over 99% ie obtained with o minioue increas. of
biwret sontent, The concuntrrted molten urea is
dietridut.d into ¢ prill tow r through a spinacr
srrangeecnt which forms .nd distribut-s ligquid
wrea droplets inte the toe-r., Thuse drops of
1iquid urve mre cocled nnd selidifiud into prilis

By air drown into the tewer by [aons,

After the prill toser, the urc jrills “re¢ coal-
od, osrecncd, and coated with di tomaceoun irt ..
Bersal arreaagements are for th. production of the

single sereen sise product designed primarily for

fertiliser wsagui howev.r, several types of pril-
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1sd produet can bo produccd. Although the

plant muy be operitad to produca 1003 of the
prill.d arterial 1e fertiliser gride, screed=
ing op.r tions can B conductued so that 10 te
25% of the producties rat. is obtainsd as a spee
ci1] sise industrinl or feed gr-ode maturiale
This type of oper-.tion would vlisinate any
redissolving of selids cucupt for 2 very small

amount of ev.raised siterial,

Ttems that should bde definitily covercd in Bid spu-

eifications are!l

(1)

(2)

(3)

All eriticnl process pumps should have imstale
led sprres,

All electrical seiteh genr and instrusents
should be tropiealised agcinet soisture and
fuagus.

Lxchanger tubes should Vs of st ndnrd dinmeter

and lengths.

3. grealar Gorclea Fertalisas Plags

The proposcd sethod for the sanuf: ctury of gramul r eom-

plex furtilizers is ons desigred to produce lLomcgrneus

festiliser granules, sach granule eonmt-ining each of the

three plant nutrieats, Ritregen, phosjhorus, aad potash,

The precess is sxtrumly flunible in that it eaa preduce

any of the WP or APX fertiliser grides listed in Eahibit A,
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ohich ary now urcd 4@ Nic r oy , hew vor At A8 uauliy
not constdored croncmy ol te prosuc lata T L sw o tnan

SO0 MT ta this =ize nlu.nt,

L

The Pliat i3 slsc enpable ~f produci:, “trep gr W o

SUCh 18 17212226 002062 250 thath L T Pel et L teele,

H=87-0, e gmit, thele | Mo Rar o n beoyTl

The groductien of the high : ysi1a fortil e r #rei v wal:
lowuer the cost por unit (f plant focd 4 Javer. 2 ¢t ¢
groe r, by r-ducan; the fragckt nd hondiin g oot por

uli t,

The procuss is o prov.n nre with c:i®m roisl scale pl 1o
eperting tn th. Urat .4 8.0t .a Fnrl nd, “cot}] nd4, H. 1-

land and 8p-in,

The precess consirts of . wono~mmcnium phusph it (MAF )
pouder untt (#icropril s) 414 to 2 Toancsn o Vally
Authority (TWA) gr nulatirg urit, Th: adiition of th.

BAP powder unit hie three distin:t ~dv nt oo s, They ro:

(1) Kaxiowm rdvintog: is tamen of the At of roicticn
belovea amsonia 1l pnos;her.. ¢ 4 to avoner te
She woter contunt of the phosp.orec e d oot o oo
@ dry pesder that s of nigh an: i ms, hrs good st.-
page and Anmdling properties, wnt  zrorulit.d to
fora gr-aular MAF, furthor ammomr. .t. L "FKi gr onul t d
to fora dirmmoniud phes:. .ty () oF wincd wits uwro oy,

samsaia and petish wmé grimulitid to fore gronul-r

V=19
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(3

eompl. x KP .4 NV f rtalrve v,

L [ t ot ity o puwler €y th i grue
el tir o amit 1 dacos toe mount of r =yel requir-d,
th ro by r 34 =g *n wmio of the cqulpmont tep the
wnit. Fu.l poquit.mata “rc vise roduced v te the
Feodactys noan 't w.t g cont ot oaf tho mat rinl ene

tor. ieoodry fe

The ¥ joetor o moy o ewpert ot other yr nulstiarg
plants, F pi vt @ tic supcFpheafh °  Row boing used
8 aourc. of phesphorus,  The higher plant food
Fontont of the Lal reduces the cont of tr nsportas

ticn per uait of pl nt foed,

There re four proces:, for *.a production of MAF

poder, thoyire: (1) Tisome Fortilisce Ltd, Lagland,
(2) Scottish ngeicultural Induatriqs, Ltd,, Seetlend;
(3) Swift ‘ad Co., "mited 3t tes nd (&) Nissaa Che-

g1-11 To., Jupin.  all four proceoss .r. avapl idle,

PYgc Af 3 ccrilto ok (Procwas Floa ahvets-figuria ® & 6)

(1)

o
Ka. wnit
Liquil snhyirnus 1macai~ s reac’. 1 with from &J% to
Shil P205 riosthar.e aetd te o pl of sbeout 8,0 ia a

specil tyr. r.s@ler,

The hoct of reration érivee off sset of She water
sont_rt of the phospherie usid 8 olens, shich oon
be uned in the nmmeninteregr aulater of the gramwe
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liting .ttt 3f v 4u.ro

™e emcr. .. 1

Wiintag ‘el me jgtupe A8 miF yed Ar o Lot bt 1.
the wct p cont. mt 18 £ Burt Yo b - AR by (1 shung
and the PA: g wt r, arieh 1@ Are drY U ppt TR
ang Y% o l.os s.a4 i wAthdpaen frem *pe Rt = S
the U wu.r ' o ] . - ta wtor

Surg.

he €ry Duill r @ wtorinls whi o rey WA

pot -sh, wur.-~, nd {1 ler "long e1tn *he r

fines Are ot red by werpgh f hore €. 2 roLi @t .Rg
sonvePor ehieh trama;apts tho min Yo 1 @ur,- Popper,
Pr-e the surg. ho,pef the sin 18 motored ¢t th TVa
Sype namoni - ter-gronulrtor ehore “@ronia, phesplc-
rie it st. A, nd @ tur Aapc Mt rod b, tras un.t
e give th (pt.wum conditiona fer gr aul tiun nd

preer “nnlysis,

Prom the gr muintor the matoril 18 fod by gravaty
%0 ¢ ee=surront kot .ir rot ry dry.r eh re the moine

Sure content g pPuducvd to 0,9 of lesa, From the

Grper, the dried grimulen pram t, - counter-eur. ot

potary eeoivr, Fre@ the coclor th matiri ]l is -lee
vated S0 = set of vidr ting scre.ns whePs it I8 se-
parnted inte an aversiae fraetiova, a preduct size
frseticn and o fines [raetion,
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The product si-c fractiom ts tonviyed to the Bulh

gtor .« building.

The cverst.. [gaetien is epushed te boles pooduct
eige mrt pi 1 1nd with the finee frastion Lo Peturn-

ed t- the reeycle surge ¥im te de 7 prescased irte

product sizs m turanl,

Ttems of ap c11l int 1ot that should be ocvered in

the bi1d specifications ars)

a) Alusisus fans en TEFC ®etors ore set a~ept Mle,

Ceot ires fane should Ve opeeified,

») The destric.l grovading systes et Do of staja~
lces steel. Copper and Alusisiue are set acceple
able,

¢) BDuilding eiding must e serpegrted transite,
Alvainiue, galveaised ires, gelbunton, ols, st
iag 18 unisceptalde,

4) Dryer is to be sized te have sufficieat Peton~
tien tire to dry grammlar feptilisare with °
Righ urea eontiat te 0.506 msisture or lese.

s) Gglvraized irem senduitl is et aseeptabl., o0~
&'u say bv plastice sonduit, dut areered plae''e
sovered sable 1o preferved, All jumetien bom s,

pot hande ete. ore S Do Gust 384 vater Light.

1) mnmmxmvuu».nmu«
oith filtsred add,

V22




e)

»)

s)

- bt

Contral rre® is to be PpressuPisve 'nl uir o adie
tiened.

ALl oquipmeat sud ;. ct 1o omeuesavY. viETItice
oued 20 fone and grindiag odlle are te be oe*

on curded, drarlned, conerete pada and i1anl ted
froa the Dutlding estrueture,

Al) electricel oquiprent and inatrusert  ind to

Be troplerlised ar a3t meorstur: ~nd fuagis.
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PR_D "CT.T_ K [, *AGGIHC. ANR SUIPPIL

I, Pradyct S2orage
The money al: cated {or the invegiment {or bagged storsge
may ppear o e high, however 3 rece .t study for = similiar
ty e fertilizer con . lex ~vhere 3 I'rge s*m urt of Ures was
to be stwed indic-ted th L A bulk storaze Building with Pu-
midity ¢ .tol 18 more costly, 75 stors Urea in a hot hmid
climate recuires that for bulk storaye of Ures humidity con-
trol is & neccessity to keen the meterial from forming & herd
cehe ~which would recuirs repriliing or weating cou sidersble
rroduct. However hd Tender $ ecifications should specily
thot the contrsctor will make an independemt analysis and
quote 0.1 the cheagest ethad of storaging the nreducts, e~
sishing his anslyasis of both methods with his quotatien.
Sutficiem brgged storage is provided for feur 4) mont 1o

duction, dus to the highly sessone] nature of fertiliser usage.

T™he building(s' ere of low cost golvenized steel, pre-engineered

eonstruction, having & $° reinferced concrets floor, sn overhod

beg conveyor down the oemes line, over hoed lighting, eboctris
power sutlets 120 eonveyers A medules end spece is provided
for the movement of portabie conveyars and palietising

oguipmunt {0 shipments .
Ve2é




Due 10 the hi;  investre tfur paliets e storses, the f1l.ed

bags will be piaced in sl torage prie witn e battarm Lhyer

of bags placed on polyetiylene sheets castonthe oot s ru-

tection Agatnst moisture ADsOILtL /1.

2. Dujk Storage

o Grznuler Complex felizer:
One weeks storage of hulk asa ul.r tertilizes 18 pr v ied,
10 permit time 1o arn lyze and cortral pr du tonte o0
specification ¢ fuct bufore 1t is beJed.

. Urge
A 90N MT, (approximetely ) daygrrodu~tiLi) humidily ~on-
trolded bulk storse silois provided ~head of the beging
eperation. This gives 2 surge capsuity sufficient to keco

the Ures plant >perating while begging Jranul:r camgplex

fertilizer, ower Sund2ys and sh rt Holid ys, ariia case
of & break 4o wm in the Bagging cperation.

3. Caat\na Aaend Facilities
Coeting facilsties are provided just at.ead of the bacsing

esporation. The costing ager. facilisies consist of a € lting

opont foed heogper, weight leeder, end @ totery drum co~ter

whore the gronuler or prilled product is mixed snd coated

with otther Glatemesscus sarth or firely greurd clay to

v-17




prevent the caking of the fertilizer after Dagging, while in

storage.

Unless urea and high potash grades of fertilizer are used

soon after bagging there is a good posibility that much ol
the materisl will form large, herd Wr.ps in the bags befcre
use. Some contractors claim that coating of urea is ROt

neccessary when using their process. This s apon to

question from {ield experience particularly in the elimatis
conditions that exist in Nicaragua.

4. hosaing and Shinaina Jagililies
One begeing Line is provided that will bag (18) sightesn
100 pound bags per minute. Since this rete conamt be sue-
tained ever long perieds of time, using an offictoncy of
vnmunnmumnu»unmauawm
du.‘mmmamm.uomm. Opasating
loﬂhlwm.hemcmmuhl“lﬂﬂlm
860 MT por day hasud on )"0 opereting deys POr your.
muummmmdmumummm
mmm,mm-c-u.mmw.m
oonveyers ond dust eoliesting oystom.
a-m-uwmum-mm.mw;n
mum-mmnumw
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hopper.

Bagqed material may be shipped direc Uy {-m the Lag-
9ing line or be senmt to bagged sturyye,

If the cost of bagged storage as « smy.sred 16 Bulk storaje
10 the final enalysis turns nut ' he wrry reg, e e,

bogged storage is preferrcad, becaus aith g oty e

you have 4 steady yeu round smooth  perstic: oo Opge s¢ 4

106 ) shift adav - T bagying .ine 2pes ' 1, ger e iy
operated with a cor..iderabie number of urtr - .nedte ¢
rery laborers 10 meet the he tvy demand over the rel ti-
vely short shipping seqson, In many rases this res.l”
th & mad house apereation, with a hijt percentaye of 10-
ouevec: weights and bag crunts, muchypilisge of material
ond o Mgh waste of pags Jue to dariage,

. Doeatbs lavsy' mut Reductions
Detare the smount of Daggud stowage (. Juirva at the plant
0o 08 finalisvd, ™he yso of existing warchouse fecilitics
0 the ocutlying consuming ar<es 510u.d be thrcughly in-
vostigated 0 datermine he Optimum stage toauirid at
the plont. Thers is reported’to be somec 00,00 tons -
warehouse storage avatlebls in Nicaragqua.
Nis Investigation should als > inchude evaluating the vae
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3 year smterst on loan 2,045,
20, 17,

ANMIRRESTCL LOAN - JQYIARS 1 ¢

1 st yaar Mw»ﬂ 20,770 A M 247
ind 19.7092 d22
dod 16.622¢ ° .997
) 14.546¢ T
Sth 12.4667 - 748
th 10,3849, - 824
7%h 8.3112 .44 .
Oth 6.3334 74
" 4.158¢ 0.249
1000 1.077¢ RN
Totel 10 yoors interest €.8%7
Ples 2 yoors intorest — a2
Total Interest 9.06)

IMIEREST DISTMAUTION TO MANUFAC TURING PLANTS
INVESTMINT X of TOTAL COST IN
MAMVTACTURING PIANT ~ _MMS____ INVESIMENT  _MMSAR,

$.91700 30. 0.4541%
Uree 6.03¢1% b )
Complon Fertilisers 1.92¢38 ]

s 8 2 & 8 3 8 9
2 & » 3 3 3 @8 3
-
a2 8 3 b4 @ = a2 a =8

0
9 0.30791
.8 0.09¢e1)
Seosing & Mipping D200 __ 5.0 04814

TOTALS 17,.04200 100.0 0.90830




RHINI Y
IMPOKTED RAW_ MATERIAL COST DELIVERED PLANT SIZE
Aigthority Cher - Corjnt
Cargo
Liguids * Pry **
Naptha Phos, Acid _Potash
1, Wharfage/M,T. $1,430° $ 1,430 $ 2.86C
2. Hauling/M.T. D.180 - 0215
Total/M.T. $1.610 $ 1.610 $ 3.57%
custom Jdrokgr Charges
1. Hendling/M.T. $ 0.600 $ 0.600 $ 0.600
2. Commission/M.T. _0.094 0,420 _o0,1¢0
Total/M.T, $ 0.694 $1.070 $ 0.760
DRelivery to Plant
1. Freight-Corinto-Chinardega/M.T. $1.000 $ 0.900 $ 1,500
2. Unloading At Plant/M.T. 0.300 0.300
Total/M.T. 1,380 1.200 1,600
Total Handling Cogt $ 3.684 $3.880 $ 5.935
CIF PRICE 26.€20 62,00 42,500
C> P ericls
Delivered - Plen. Site $30.204 $65.80 $49.435

*  On licuid cargos, cost based on main storage located in exisiting
tank terminal at Corinto and hauled by rail to small storage tank

of plant site of Chinandega.

*¢ Assumes maximum use of rail to transport matetial to plan site of

Chinandega.
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cos1 0 F F. T 1 L1, u N v O

SUURCL: Flant Manager of 5A005 YWl N Sr. Hapr iarrta

Urea Bags - 25" ¥ «x }6""1. v 2EBLUO/ O bags
"  Liners =27" W x 40" L /1 rile B b0/, 050 liners
Other Fertilizer Bagn 22" w x %" L $ 087,00/1,0 090 Lags
" " Liners 24" 4 x 40" L/1% mils 55.0%/1,90 0 Yiners
Cost of Printing - 3 conlors i 10,00/1,000 bags
fost of Inserting Lincrs § 3.06/1,000 bage

$eight Per bag 22" w

]

124 gra/tag
Weight " » o5n yg 136.6gre/tag

INT of 22" W Bags 8,750 bugs

®

"

INT of 25" W Bags 74320 bags

YREs BAGS COST o BAG

Cost of Bag $ 0.283%0
Cnet of Liner 0.0346
Cost of Printing 0.0100
Cost of Iuserting Liners ' 0.0030
Trucking to Managua (1.36/¥7) 0.00G3
Freight Managua to Chinandega (#.Rr ) 0,Cc0b
TOTAL COsT $ 0,3303
Cost per Metric Ton lirea, including bag speflas-, thread, atc,
. o3 x 22 3 7.44
OTHER FERTILIZER Baco CU3T s / Bnd
: « Cont of Bag 0.2470
’ " ® Liner 0.C323
s % " Printing 0.,0100
* ® " lasertiag Liner 0,0030
Treeking to Menagua 0.0002
BB, Preignt 0CO
T07AL COa? 0.23

-

Cost per MT Fertilises, lncl. bag spoilage, thrcad, etes
d’o x 22 ‘ 6060

vi1-18
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Vo i y e, SUC YL a) %G /Y
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5 M R Yoot .t '.""‘uis m; ;[‘.!
4" ,|_*’— v Cof i, ).‘.0'7." ! AT M
Vit
ISR A s 000 o390 209
[ P!
L T S A .; . O, U B EXWE -
ot i b
LI, ...—'_"_l; — . oA——
o ' L i-an) Fravp) C!\v" 16:" ) 10
Boroyior IR Tel i;, B G " RO
Tt oLyt T e 138:;&3
TO""! ‘JHI'A i Teet ZA}O‘?LJ l“l"i
F1£.0L
Labor: _
Eal"l LT 25.""“ g.b!
Lelp:r ~
Iabgr' :
Supsrv o con .M‘ )
Totnl Direct lLabor _}h‘ﬂ“ JI-L b
L]

(39 JIE-PWAIEA A

Intireot
Total Fixed Cost

cince ¢ 1%

cn Investmont @ 6%

Total Production Ceet /T
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Total Variatle 7n ¢
t!laa 2Ca.
L I W

Tetal Direct Lator

ey LI L]

aterust on investaent

Total Fixed Cost

Totel Produstien Coat/“T,Bulk
To*al FProduction Cost/:! [, Bagged
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P ler 3 pter - - -
Corvmlyst o a7, - - -

————— AR N

Total wirect Labcr

PR 23 B3 S

Y-y I oalulice

5 reci taon

fnterest on Investment

Total Fix~d Zost

Total Production Cost/ ! T-3ulk

Total Production Cost/ 'i-3agged
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vttt mn. e = e e

E!C“,_": - : —_

Chrm ITY lf)'x".ru £/, . NS T} VR A
INVE DY Wl oy 17 b,

1';‘ " i ]
bn. TR . N

nat . .
e 0 ! R
) ————— it Aol e S R S

Ba ca' p ¢ W, £y [P S ) .
Brugs-arun Fert, ta, ’é . A o, b,
fGa oline, Oil ete, Tt

Tital Vagiable Cest ' LI  onan

E ! f& '*iﬁ'fﬂi
Uperator, 14 ¢ ™

' ‘e ] e 4
lLaborers 4, el ? o !
Supuervision LT P :

(A O .
Total Dircct Ladver PO Ve T
i‘v.«rh ‘ad T pe s €,
Maintenanee 12,6' e Cou”
Tanes & lasurance 9,417 Ve € 0,56
Depreciation S, b7k e 8C .8
Intereat on Investmeat heoqlh ~ 2 RN

TR
Tetal Cther 355,577 T 1,10
Tetal Fixed Coat RTINS Teit L
Tetal Cost B aggin. & Shapping
Urea By, 00 .
Granular Fertilisers 566, Te

Coot of Bagged Urea with 2%
Ceating agent 954,47 2 e
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P - 1 3 EIN ’ 3 )
t ! ; 4t
N - ¥ ks . A4 IaT; 1 ¥ i

Tota, 'tilit e
Totsl Vori-nlo TLo¢

Total Fixed Coust

Totul rroducticn Tost/MT - % 41k

Tetal Product.on Zost/Mi - Bagge
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Tonm Fr.fuced Yoy T
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? ‘ #;r - —y ‘- .4..‘(‘.‘.‘__' R B e o
H ‘;‘!i‘;-t M [PV S o sl — - ‘-'v-vc-
2 vy = PP W ) —— .
; — e - o~
R + - — i
TOTAL UTIIITIR _ L .
Total VYariedie .ot bdnd St . hean Y
Total Fiund "ent lna. fa

Yotal Producti.n "ent A - Bk

Totel Produetion Cost/MT - Fagp.d t, R
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o1 Pretus v %, ' t
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krP;\anaz: :
T N
. X ! iy
SR OF ung
G Cum .—5*- PENEL
RulArg ngnt — ko

Total Utilities

Total Variable Cost

Trtal Fixed Cost

Total Production Cost/MT <« B ulk

Total Production Cost/MT - Bagged
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Potel Fipcd Cast *H-—M.,_. .iu. —
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Lk 1817 you

SOMPRATL I PTildcik 12 - Ju - ro I ONIOT RS

Tena Froduced 6,270 nP/Y

VARIADIE CusT

Unita/

Potel Utilit rs

Totsl Veriable Bost

Yotal Pined Cost

Potel Produetion Cost /NT - B uln 1224258 bl N

Total Produetion Cost /WT - Bog ed 822,0%% 67.31
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o] sl T Wet

QR NVLA- O elr T wrTinmRocoR UL TN
RA L MITEGTAL D
1o el Oy h)
P ShO  (74.%5 I hoaphorse Acid)
rres 50y %5
Total Solits 1.5
Pree ater e H

) 5 Anhyirous

Pasis 68.8
2. KL ‘L TAD

[2(‘ 60,0 (min)
3. AlLLMONIA

N 82,2
b, FILL &

Gypsum Inert,

139L‘ “710 - 0

gelgonent

Fhosphoric icii . 87,00 . 0
smmnnia bhy 22,18 ), 13 -
Inerts 1n H:FO4 % &,% - -
Filler Y | 2.0 - -
#20 ia Froduct P ] _lm —— -
SUD TO AL 2,33 116.%5 %A 940
vater Heroved =32 16,23 - -
TOT.L FRODUCT 2,000 400,00 %h oo

ii-»

’




302 - ko o19,2

Pheaphorie Acid
Asmonia

KCl

Inerts in HyPO,
Piller

R0 in Product
$Ud 10, L

Yater Removed
TOTAL PaCDUCT

10,2 - 30.% .10,2
Phesphoric Acid
Aameaia

&C)

Inerts ia WyPO4
Filler

H20 in Froeduct

S T0T/L

Beter Removed

POTAL SACDUCT

) - -?
Phespherie Acid
Aanonia

Uree

[ 7]

Buerts in AyPO
Tiller

820 1» Predust
898 1078

Yater Detoved
WAL FaSSVO?

ng(%?
1,496
PLYE
30

7h
108
—22
2,286
- 286
2,070

1,122
268
30
824

2,290

= 219

2,000
90)

67

o

2.,%9

7h,.8%%
1280
19,0,

3.70

t)o"u

114, 3
14,130
100,00

5,10
12,40




_12.2 - 15.3 ‘15o2

COMNH: ONUNT

Phosphoric Acid
Ammonia

Urea

KC1

Inert in a3l 0y
Filler

Coatin: Agent
HpoC an sreduct
H5UB T L
vatcr Hemoved

TOTAL rRCOUCT

12,2 - 13,2 =20,

Phosphoric Acid
Ammonia

Urea

KCl

Inert in H3POy
Filler

Coating Agent
H20 in Froduct
SUB TOT'L
water Removed
TOTAL PRODUCT

Lbs/0"
r,

763
131

28,19
6.55
21,15
25,35
1.40
19.15
2,00

X
104,75

LIV

100,00

23,50
35.40
22,90
33.70
0.35
18,70
2,00

3,2
104,85

b

100,00

Vil-31
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EXH1b,

[ 2]
I

CCOT OF FomTIN T 0 10 0T a0 L0 9 TC LRV N I I D S O M S 1

[ '{:' oy ! ] \ - H

PLAKT 10C
1. AL
KT. Ammonia per yr 266,000 U5 LT ey mn o G T L
’ix’)d \;Oﬂt/m (’,1?0(79 2’). | ?"«056 1200 5”'."'«-' “‘/a,’"
Variable Coat/!T JLCE! Biv gy Bt Li, 40 3, =y 2y, -
Total Cost/NT 576 0 Gt (4e 'l 7.3 72¢70 R
2- Uﬂ;d’\
Kt, Trea per yr 99,000 B 100 [TTARCIED I SRS T L NS
Fixed Cost/M7T 10,61 11,79 14,00 1%.15 17,67 Zlew
Variable Cost/MT 3,75 106.19 37.98 b, 29 bi,13) T f7
Total Cost/MT-Bulk LS5, 36 b744% 1,18 55 b 61,06 £3, -0
Toial Cost/Mi-Fags 554 30 LN 61, bl 6%.92 rarEL Bl
3. g&A! COMLEX FoudT.
MY, Fort, per yr 72,020 €L,80C 57,600 50,400 43,200 By 0
Fixed Coat/NT .01 }-.68 7ot g.5% 10,10 A PR
Variable Coat/}T 61,9 61472 G220 G090 (el 5.0
Total Cost/MT-Bulk €7.30 Blek 06,77 A Pieu A
Tetal Cost/MT-Bags 75016 6.cb 27,03 79040 1.8 uhgas
8, N 10844
WP, per year 16E,000 151,2C0 154,400 117,600 100,800  Bb,ono
Fizned Coat/!.T 1.25 1. 39 1,97 1.79 2.09 450
Variable Cost:
a) VUres 8.69 8.69 8,69 8.69 3.69 8.65
Total Coat Urea’ 9.94 10.04 10,26 1C, 48 1¢.78 11.19
) GOrea Mert, 6.61 6.61 6.61 6.61 €.61 €.61
%otal Cest Gran Fert. 7.86 8.00 8.18 8.40 8.70 9.11

1 Genteins coat of adding 2% coating agent.

H Iy

L1ali OF co8T

CIP Price-Corinto $45.00 3%50.00 $55.00 360.00 #65.00 $70.00 $7%,0C

ot

hertage & Nendling «58 3.58 3.58 3.98 3.58 3,53 3,03
Ad Yaloret Tarife » 50 5.00 5,50 6.00 6.50 7.00 7¢50
P“ﬂh lnto. ':‘rr - ) 0.80 0.8% 0.90 1.00 1,05 1.10

¢ dling ﬁ 20,20
M&M’ L L ] [ 2 L ] [ ] C’ [ ] 3 ;9. }‘
Ceat Over C1? 11,03 11.58 12,93 12,68  13.28 13,735 k.3

1 Sreek Froight Rates vii-3




la. Ammoria Plant, . 0 T/D
Natural Gas Fee! 2

b. A-moris Plant, o 0 MT/D
Napthas Fead Stock

2a. Amm.ris Plant, - Livr 0
Natural Gas Fecd Stock

b. Armonia Plart, 5t S
Naptha Feed Sty «

Ja. Urea Plant, 200 MT/D
b. Urea Plant, 307 MT/D
4. Granular Complex Fertiize Plant (®)

a. 200 MT/D
b. 240 MT/D

S. Product Stergge, To.is 8 dygge:
and Bagging 'l

(a) Belt Conveyor Pr.il Tower to Urea
8urger Hopcer

) Elevator to suige houpper

(c) Surge hopper, 200 MT, 30°' D x 60' M
epoxy painted stcel pressurised with
refrigerated air .

@) Conveyor to coating d um

COST IN M®_DOLARS
D&ECOT
Gu'"

NS A

4.¢6C

5.18

§.%¢0

6.18
3.00

3.7¢0

(e) Coating drum, coating sgent hopper and feeder

() Elevator to bagging surge hopper
v1i-33

[ERY LIMIT PIANTS

D & £ COST
NICABAGUA

.90

.70

6.3

SU. 8. A

40, 000
4,000
0,000
¢, 000

A

R



)

e 11} =

Bogging surge hopper - 2 & 25 MT

Begging machine, incl extra he it sealing head
& sewing machine, slat conveyors etc.

Degoing mill bullding 35'w x ?%'H
Conveyors from bagging to storage
Sub totsl

Bulk storage for  rinular

complen fevtilizer and potash - 2,000 MT of fert.
& 4,000 MT of potash - 60'W x 200°L x 35'H. (**)

Segeed storage - 4 months

preduction of all products, 241,000 Sq. Ft. by
30'N - prefad. bullding, insulated roof and 8"
retaforos concrete floor

TOL

®)  Seurce - Personal Files

©*) Neight %0 09 of pile , building of
A - rame type.

VI

1, 00
35,000

— 30,000
202,000

230,000

480,000
$ 912,000
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