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Destination countries and ports to which primary products are assumed
to beushipped aref Santos, Brazil; Bowmbkay, India; Lagos, Nigeria; and Istanbul; ;‘
B ‘Turkey.  These were selected to provide a variety of conditions, such as 1eﬁg£h
.f of haul; port facilities, and factory 1abof costs.

End products at deétination ports are solid urea and urea-ammonium
'f'phospﬁate grades 34-17-0, 27-32-0, and 20~40-b. The three_urea-ammoniuﬁ phosphate
’érades can be produced by veacting urea-aumonia solution with superphosphoric
acid. In the production of both the 34-17-0 and 27-32-0 g{édés, the ammonia.
 >and‘P205 are combined to form diammonium phosphate and supplemental urea is

added to produce the desired N:Py0g ratio. With the 20-40-0 grade, thg'ammdhié
andszos combine to form monoammonium phosphate and no supplemental urea is

‘required. -

Cost Analysis ASSumptioﬁs

The cost analysis‘is based cn engineeriné cost estimates for mddern
plants of assumed capacitie;. Storage, handling,'and shipping coste for the
different products were obtained from reliabie sources, Crasg roots plants
were aSSUmed.*' These plants prdvide»battery iimits capacity plus off-site
facilities. In most instances, off-site facilities were estimated to require
about 40 percent of the investment costs in the associlated battery limits plants,
Because of the incressed costs of constructing plants overseas, investment costs
for plants in foreign countries were-increaéed'by_a féctqr of 1.33 over those

assumed for domestic plants. Estimated costs of foreign storage were increased

*Fertilizer manufacturing planta are designated battery limits plants if
they include only essential equipment and builldings required to produce a
designated product or products. OQff-site facilities.include the land on which
‘the plant is located and such gssociated facilities as rail sidings, maintenance
shops, product storage facilities, and administrative buildings. The total
-complex--battery limits plant plus off-site facilities--is designated as a
grass roots plant, :




by a factor of 1,5 over those estimated for domestic storage of
construction and capacity. Hence, all toéts associated with inve
a given facility are higher in the designated countries than in |
States. | |
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-exteﬁt_possible in each case rather than to ship and use solid urea and anhydrous
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ammonia, The cost differences obtained are presented in :he following excérpt -

- from table 28,

"Estimated Cost Advantage or Disadvantage in Dollars
Fer Short Ton of Product in Lestination Country Ports

Urea 34-17-0 27-32-0 20-40-0

From Urea-Ammonia Using Superphosphoric Acid with
Solution Versus Urea-Ammonia Solution Versus

Port Solid Urea “Anhydrous Ammonia and Solid Urea
Brazil -0.92 1,37 . 3.00 1,68
Turkey -3.95 0.92 2,09 1.00
India -7.04 045 1,67 0.35
Nigeria 2,57 1.26 2,63 531

Analysis of Costs

‘ The analysis 1s developed and presented through a series of tables
wﬁich include the cumulative costs at given stages of production and movement
to destination countfies. A1l quantities of product are presented in short
tons (2,000 pounds), fabiea pertaining to individual product cost estimates
ghow estimated plant capacity, fixed investment required, and various categories
of inputs, includiag quahtity end price, as well as the assumption and'resﬁlcing
costs of variable, semivariable, and fixed cost items, Summary tables are

presented to show cost comparisons at certain stages of production, shipment,
and manufacturing considered in the analyzes,

Table 1 shows the cost of manufacturing anhydrous ammonig in Louisiana,

U.S.A, in a modern 1,000-ton-per-day plant ﬁsing centrifugal compregsors operated
by steam turbines, The estimated investment cost is $11 million for & battery

limits plant and an additional $4 million for off-site facilitiee and equipment,




With a depreciation rate of 10 percent and a return of 20 percent
which was assumed for all piants in the study, the total estimated
manufacturing the anhydrous ammonia is $29,47 per ton.

Table 2 presents the costs of producing urea as 83 perce

on investment,

cost of

nt urea

solution. The investment cost for the 400-ton-per-day urea soluti
roots producing facility is $4.9 million. Total cost of the solut

estimated to be $35.64vper ton of urea in solution,

on grass

ion is

yrea-ammnonia

In the next step of the analysis, the cost of producing
golution (33 percent N) in the Gulf Coast area is presented in tab
cost of the manufacﬁufing facility is estimated to be $140,000.for
»having a2 capacity of 1,067 tons per day, The cost of ammonia an&
used in this process is obtained from tables 1 and 2 respectively,

cost per ton of urea-ammonia solution is $19,87 at the Gulf Coast

le 3, The

a plant

urea solution
Estimated

nlant,

a at the same

Table 4 presents estimated costs for producing solid ure

site where ammonia is produced (for which costs are estimated in t

fixed investment in the 450-ton-per-day plant is estimated to be §

Total cost of solid urea production is estimated to be $43,69 per

able 1), The
7.42 million,

tone

The cost of producine wet-process phosphoric acid in Florida is pre-

sented in table 5. The fixed investment for the 600-ton-per-dsy plant is

estimated to be $16,539,000, which includes both battery limits aId off-site

facilities for the wet-process phosphoric acid plant, Thess off-

ite investment

costs amount to 75 percent rather than the 40 percent usually estimated of that

required for the battery limits plant because of the pature of this plant, It

is assumed that the cost of concentrating 54-percent P, C. wet-process phosphoric

275
acid to 70-percent P?OS acid is $8 per ton of 2,0,

obtained from commercial prcducers of wet-process superphosphoric

. This cost estimate was

acid,  'The

total estimated cost of 7O—percentvP?05 wet-process superphosphoric acid is

$100.55 per ton of P,0,.




. Table 6 presents costs of storing and handling anhydrous ammonia in

EQS~EA§;: baseé on two shiploads of‘12,000'tons each, or the equivélent of

24 days of production from the 1,000¥ton-per~day plant.vahis,Zé,OOO tons of'
‘Aétorage is the refrigerated type in which a temperafure of‘~23°f3. is ’ -
maintained at atmospheric pressure. The estimated investment in fﬁis_
facility is $960,000, or $40 per ton of storage capacity. Assﬁﬁing an
annual throughput of 330,000 tons (the total estimated annual output of

a 1,000~ton-per-day plant opetating 330 days per year) and various operating
vcoets for‘the storage facility, storage cost per ton is estimated to be
about $1.54 for the U. S, Gulf Coast.

Table 7 presents storing and handline costs for anhydrous ammonia

in the ports of four receiving countries., Costs incurred in handling and

~storage ave about 50 percent higher per ton of throughput_than for storage

in the United States. This increase in cost occurs because of the higher
investmeﬁt réquired in foreigrn countries, Therefore,rall costs based

on investwent costs are higher. Also, the cost of power is estimated to be
3 ﬁills per kwh higher in destination countries. The capital investment is
estimated to be $1,440,000 for a 24,000-ton-capacity storage tank, wgich
emounts to $60 per ton of capacity. Overall storage cosﬁ;peé ton of prodﬁct’
put through the facility amount to about $2.14.

The cosp.of storine and handling urea-ammonia soluticn in the U.8.

Gulf Coast area is presented In table 8., Investment in stbrage capacity,
pumping equipment, and other items amounts to $160,000, or ébout 87 per ton
of storage capaéity. Witb an annual throughput of 352,110 tons (from the
production estimate presented in table 2), thé cost per ton of préduct for

domestic storage and handling amounts to about 41 cents per ton.




Table 9 presents the estimated costs for foreign storage and handling :

of urea-ammonia solution. Overall coste for the foreign storage and handling

of urea-ammonia solution are estimated te be about 50 cents per

ton. .

Table 10 showe storage and handling costs for urea opn the Gulf Coast

of the U.S. The capital investment for 24,000 tons of capacity is estimated to

be $300,000 or about $12.50 per ton. Anaual throughput is est

ated to be

148,500 tons (based on the estimated output of the plant for which the cost

estimate was developed in table 4). The estimated cost per ton of throughput.

for domestic handling and storage of urea gmounts'to,about $1.30.

Table 11 presents costs for foreign storage and handling of bulk urea.

 Estimated investment costs amount to $450,000 for a storage capacity of 24,000

‘tons; costs per ton are estimated tc be ebout §19. Overall co

- product put through the facility amount to $1.67.

tes per ton of

The costs of storing and handling wet-process superphosphoric acid

produced in Florida are presented in table 12. .Capital investment cosis for

& 24,000-ton storage facility are estimated to be $569,800 or about $24 per ton.

Based on an &nnual throughput of 214,280 tons of 70-perceﬁt Py0¢ acid, the cost

per ton amounts to about §$1.35 per ton of P,0s.

In table 13, the cost of foreign storage and handlin

of wet-process

superphosphoric acid is presented. The capital investment cos

atorége facility is estimated to be $854,700 or nearly $36 per

t for & 24,000-ton

ton. The cost

- per ton of acid for handling and storage based on a thrdughput of 214,280 tons,

amounts to about $1.83 per ton of P30s.

Table 14 is a summary of cost data obtalned from estimates presented

in previcus tables, as well as ship-loading in domestic ports

and unloading in

- foreign ports, for the four primary products considered: ‘anhydrous'ammania,




urea, urea-ammonia solution, and wet-process superphosphoric acid. Thus, the

last column in table 14 presents the costs per ton less insurance and freight of
-these four products in storage in foreign ports.

Table 15 presents a cost susmary for the total delivered cost per ton

of primary proéucta end per unit of plant nutyients into storage in the four
ports.i Costs given in teble 14 are used in this preséntation,'and'apprcyéiate
freight costs are addéd. It is assumed thatvthe solid urea would be shippeé and
haﬁdled in bulk, While little urea has been shipped in bulk oVerSeas, othér
materials having about the same or higher hygrosccpicity have Seen shipped over-
:seaé without difficulty. Also, it is common practice to ship and handle urea’
in bulk in this country, It was assumad further that urea wéuld have the same
ocean freight rate as bulk smmonium sulfate. Insurance costs are not included,
siuce they appear not to alter the cost picture sufficiently to warrant theilr
inclusion. However, they are Qrasented'in table 29 as a matter of information,

The cost of manufzcturine urea from urea-ammonia solution in Santos,

Brazil; is presented in table 16. A similér cost analysis 1is giveﬁ fo:‘letanbulg
Turkey, in table 17;‘fof Bdmbay, India, in table 18; and for Lagos, Nigeria, in |
table 19, A capital investment cost of 53,114,000 is estiﬁatéd for a 400-ton-
per-day”grass roots plant to produce prilled urea from urea-ammonia solution in
each of these countries. This investment cost includes a decomposer,cdncentrator;
prilling toﬁer, cooler, screcus, solid handling equipment,‘and off-sites, The
annual produétion of urea was assumed to be 136,000 tons. Since anhydrous '
ammonia is & by-procduct when solid urea is manufactured from ufeg-ammonia solution,
a credit for ammonia is given in each case, based on the cost of anhydrous ammonia
delivered to and stored in each country as presented‘inktable;15. The following
costs per ton of solid urea manufactured from urea-ammonia solution were determined
for each of the four ports: $63,08 for Santos, Brazil; $66}65 for Istanbul,
Turkey; $73,70 for Bombay, India; and $65.23 for Lagos, Nigeria}




. .

. The cost of manufacturing urea-ammonium phosbhates in the three gradee‘

considered (34-17-0, 27-32-0, and 20-40-0) from urea-ammonia solution and wet-

process superphosphoric acid for Santos, Brazil, is presented in table 20, A

- éimilar cost analysis is presented for Istaunbul, Turkey, in table 21; fpr Bombgy,
~India, in table 22; and for Legos, Nigeria, in table 23, A capita 1n§éstmgnt,
cost df $3,090,0b0 ie required for the 550-ton-per-day plant consi eredvfor_each
. country. The capital investment for these plants is based on a 1,000-ton-per-day
- diammonium phosphate plant. This assumptiocn is reaiistic because it assﬁmes tha:
the recirculation rate in the urea-ammonium phosphaﬁe plant will be 10 pounds of
recycle per pound of product. fhis is compared to a 5-to-l recirculation rate
for a cdnyentional diammonium phosphate plent. It was assumed that the annual
- production of any one or any combinaticn of these products would be 187,000 tons.
Costé per tén of each of the ammonium phosphate products produced
from uréé-ammonia solu:i;n and superphosphoric acid in each port considered are

presented in tables 20 through 23,

Costs of manufacturing urea-ammonium phosphates from anhydrous ammonia,

solid urea, and wet-process superphosphoric acid in destination cLuntries are

presented in tables 24 through 27. 8ince the recycle rate will be about 60

percent of that required'for plants using urea-ammonia solution, plants for

producing urea-ammonium phosphate from these materials should require a smaller

investment cost than these which use urea-asmonia solution., The eapital invest-

ment for these plants is based on that required for a 700-ton-pex-daybdiémmoniwn

phosphate plant, The total investment in each grass roots plant of 550 tons of
daily capacity is estimated to be $2,606,000. The total cost. of mﬁnufacturing
per ton for each of the three products considered is presented in tsbles 24

through 27 for each of the four ports.
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vTablﬁ'ZS presents a summarv of all costs considered for urea and

urea-ammonium phosphates on a per-ton of product basis in ports of the four

.deStinaticn countries chosen for the anaiysis.r Data in this table cémpare

coste using urea-ammonia solution with those for anhydrous ammonia and uréa

'in the production of urea-amﬁonium phiosphates, Also, costs of receiving solid
vrea versus its manufacture in developing countries ffom urea-ammonia solutidn
can be compared., As a general rule, costs of manufacturing urea-ammonium
phosphates from urea~-ammonia solufion’and superphosphoric acid appear to be

less than when these products are manufactured from‘sblid urea, ammonia, and
superphosphoric acid, Yowever, the advantage of using the urea-ammonia solution‘
declines ae the shipmant distance increasés. For urea, there appears to be no
‘advantage in manufacturing it from urea-ammonia solution in destinatioa countries,
Instead, it appears desirable to ship solid urea as a final product (not to be
used in further manufacture) to all countries considered.

Table 29 presents the estimated insurance rates and coste incurred

~for full and partial coverage for all risk insurance on the primary products
considered. These data were not used in the cost analysis, but are included

as a matter of information,




Table 1

ESTIMATED COST OF MANUFACTURING ANHYDROUS AMMONIAa

Plant location: Louisiensa, U.S.A.

"i?lant>capacity: 1,000 tons per day, 340- day year, 340,000 tong per year.

" Fixed 1nvestments§ Battery limits plant, $11, 000 000; off~- sites,
working canltax, $1,189, 000P

, Quantity . Dollar
Variable Costs Per Ton’ Per Unit
Natural gas - | 34,2 MCF 7 0.25
Power o 5 kuh © 0,007
Cooling water | 67.2 M gel. 0.02°
Boiler water 0.48 M gal.  ©.25
Catalyst and chemicalé |
Operating supplies

Loss | ' e 0.01 . 28.00

Subtotal

Semivariable Costs

Operating labor (6 men per shift plus
superintendent) 0.15 man~hour, &. 00 per man-hour®

Maintenance {5 perceat of investment)

Labor overhead {30 percent of operating
labor and superintendent)

Subtotal

$4,400,000;

Dollar

L Per Ton

8.55
0.04
1.34
0.12
0.58
0.35

0. 28




Table 1

(continued)

, ; R “ Dollar
Fixed Costis ~ ‘ S Per Ton
Plant overhead (70 percent of operating , :

labor and supervision) | ‘ o SR 0.42
Deprecistion (10 percent of invest&ént per year)d | X
Lbcal taxes and insuranﬁe (2.percent of investment per year)d ‘ 0.91
Interest on working capital (7 percent) o - .0.25

Subtotal o B 6.11
Total Manufacturing Coét ' | 20.41
Cost Ttem
Return on investment and administrative expense o
(20 percent of investment per year)d 9.06 |
" Total Cos; per Short Ton | 29,47
Total Cost per Metric Ton . o : 32,42

Process: natural gas desulfurization, high-pressure reforming, CO removal
by M.E.A., methanation, compression, and ammonia synthesis using centrifugal
compressors and steam turbines, : ‘

Capital cost for battery limits and utility data obtained from reprint
of paper, "Aspects of Large-Scale Ammonia Production," by L. C. Axelrod
and T. E. O'Hare, presented at U. N, Inter-Regional Seminar omn the
Production of Fertilizer, August 24 through September 13, 1965. Cost
for off-sites, precperating expense, and contingencies from paper,
"Questions and Answers on Today's Ammonia Plants,”" June 21, 19653,
Chemical Engineering.. Working capital, 60 days variable plus semi-
variable cost, plus 40 percent. N :

Includes benefits.

On battery limits plant plus off-sites.




Table 2

ESTIMATED COST OF MANUFACTURE OF UREA SOLUTION, BASED ON 100 PERCENT UREA?

_Plani location: U. S, Gulf Coast

l;?,Piant capacity: 400 tons per day of 100-percent urea, 340-55y:&éar,;
e ' 136,000 tons per year -of 100-percent urea.v"' S

Fixed investments: Battery limits plant, $3 500,000; oft sxtes, $1,400,000;
working capital, $791 000b o :

Quantity Dollar ; Dollar

Vériabie Costs : ’ Per Ton - Per Unit Per Ton
“Ammonia ' - o 0,58 T ' 29.47' o |, 17,09 : | L
- Carbon dinxide G.75 T S - o | | 'F.L
ol | | A 3.0 gals. 0.20 ’- ‘.40.60
Pover | 15l w07 1.06
. Steam | | 2.2 M 1bs.  0.45 | 0.93
Water A 20.0 ¥ gals: 0.02 a 0,40
- Operating supplies ’ » 0.20
. Product loss o 0.01 o 36.09‘ QLQQV‘
Subtotal | | | g 120.70
Semivariable Costs
Operating labor (5 men per shift) ' Sl f, el %
(pius 1/2 foremag) 0.15 man-hour, 4.C0 per man-hour® ] 0.60 ' 1
Maintenance {5 percent of , , . ii
investment per year) ] 1.80

Labor overhead (30 percent operating , Lo :
labor and supervision) : , B o 0,18

Subtotal - o o a8




Table 2

- (continued)
: : k ~ Dollar ..
Fixed Costs ~ ' Per Ton
Plant overhead (70 percent of operating o
labor and supervision) . B : , , 0.42
Depreciation (10 percent of investment ‘ L
' per-year)d o ' , ' 3.60
Local taxes and insurance (2 percent of ) ,
investment per year) . 0.72
‘Interest on working capital (7 percent) i , o 0u4l
Subtotal - : o ' 5.157
Total Manufacturing Cost : ' - ’ 28.43
Cost Item.
‘Return on investment and administrative ) . :
expense (20 percent of investment per yea:)d ‘ ‘ 7.21
Total Cost per Short Ton. ' . 35,64
Total Cost per Metric Ton - ‘ . - L 39,24

a. 83-percent solution and total recvcle.

b. From cost curves supplied by Girdler Corporation for battery limits plant.
Forty percent of battery limits investment for off-sites., Working capital
assumed as 60 days of variable and semivarizble costs plus 40 percent,

¢. Includes benefits.

d. On battery limits plant plus off-sites.




- Table 3

ESTIMATED COST OF MANUFACTURING UREA-AMMONIA SOLUTION

33 PERCENT N (19-0-37.5)2

Plant location: U. S. Gulf Coast
Plant capacity: 1,067 tons per day?, 340-day year, 362,780 ton

Fixed investments: Battery limits plant, $100,000; off-sites,

no working capital required. -

Dollar

Quantity
Variable Costs Per Ton Pgr,Upit
Urea solution
(100-percent urea) ‘ " 0.375 35,64

Ammonia 0.190 29.47
 Water 0.104 M gals.  0.02

Pover 4,00 kvh 0.007

Opetating supplies

Product loss ’ 0.01

20.00

Subtotal

Semivariable Costs

Operating labor (2 mer per shift)
(plus 1/2 foreman) 0.06 man~-hour, 4.00 per man-hour

 Maintenance (5 percent of investment)

Labor overhead (30 percént of operating lsbor)

Subtotal

Fixed Costs

Plant overhead (70 percent of operating labor)

Depreciation (10 percent of investment per year)d

Local taxes and insurance (2 percent of investment per yeaf)d

‘Subtotal

E

per year.

40,000;
Dollar
Per Ton

13.37

5.60

0.03

- 0.04

0.20

19.24

0.24
© 0.02
- 0.07

0.33




Table 3

{continued)
Dollar
“Per Ton
'Q‘Tbtal Manufacturing Cost ' - ‘ B IR '»’~'19.79
Cost Item
' - Return on investment and administrative expenée’ A R .

(20 percent) ‘ - 0.08
Total Cost per Short Toa . - o - 19.87
Total Cost per Metric Ton o .. 21.86
a. Vapdr pressure at 5 psig. at 105° F. Parenthetical notation indicates

percentages of ammonia, ammonium nitrate, and urea, reapectively.
b. Based on 400 tons of urea per day.
c. From a commercial cowpany's operating data.

d. Calculated on battery limits plant plus off-sites.



Table &

'ESTIMATED COST OF MANUFACTURE OF PRILLED UREA (45 PERC

Plant location: Louisiana, U.S.A.

ENT N)

Plant capacity: 450 tons per day, 340-day year, 153,000 tons per year.

Fixed investments: Battery limits plant, $5,300,000; off-sit
: working capital, $1,020,0002.

Variable Costs

Armonia

Carbon dioxide

0il

Power

Fuel gas

. Water

Clay

Operating suppliesb

Product loss
Subtotal

Semivariable Costs

Quantity
Per Ton

0.58 T
0.75 T
3.0.gals.
150 kwh
9.7 MCF

17.0 M gals.

0,02 T

0.01

Operating labor {5 men per shift and
1 superintendent) 0,284 man-hour, 4.00 per man-hour®

Maintenance (5 percent of investment)

Dollar

PerkUnit

129.47

0.20
0.007
0.25
0.02

50.00

Labor overhead (30 percent of labor and supervision)

Subtotal

es, $2,12C,000;

Dollér'
- Per Ton

17.09

0.60
1,33
2.43
0.34
1.00

0.20

22.99

1.14
2.43
0.34

3.91




Table §

(continned)

Fixed Coste

Plant overhead (70 percent of
supervision)

Depreciation (10 percent of investment

Local taxes and insurance {2 percent investment per year)d

Interest on working capital {7 percent)

Subtotal

- Total Manufacturing Cost

Cost Item

Return on investwent and adminiat
expense (20 percent of L

b4

Total Cost per Short Ton. .

Total Cost per Metvie Ton

per year)d

Dollar
Per Ton

operating labor and

c.80
4,85
0.97

7.09

33.99

Battery limits
Inter~-Regiongi
International Development, United Nations.
battery limits plent. Working capitel, &Q
semivariable costs plus 40 parcent.,

Cperating data from a
Includes benefits,

d. Calculated using battery limits plant

plant cost informstlon supplied by Hr, M. €. Verghese,
Advisor of the Technological Division, Center for

Off-sites, 40 percent of
days of verisble plus



’Table 5
ESTIMATED COST OF MﬁﬂUFACTHRiﬁG WET-PROCESS PHOSPHORIC ACID (70 PERCENT P295l
Plant location: Florida, U.S.A. ; :
Plant capacity: 600 tons P,0¢ per day, 340-day yeér; ZOA,QOO'tons P205"
. annuaily. : '
Fixed investments: Sattery limits plant, $9,429,000; off-sites, $7,110,000;
working capital, $3,250,0002 s N
Quantity . Dollar Dollar Per
Variable Costs Per Ton Per Unit - Ton (P90s5)
Phosphate rock 72 B.P.L, A 3.27b ; 7.90c’> 25.83
Sulfur 0.93> - 26,008 | 26.18 :
- Cooling water 27.0 ¥ gals.  0.02 | 0.54
Boiler feedwaterx 1 M gals.  0.40 : 0.40
Pover \ 327 kvh 0.009 |  2.94
Supplies and chémicals - ' ' 1.71
Pfoduct loss : 0.0i . /93,00 | - _D.93 |
Subtotal ) . ' . 56,53 i
Semivariable Costs o ' |
Salaries and wages ‘ : :
0.614° man-hour, 4,00 per man-hourf ' 2,46
Maintenance {5 peréent per year of investment)® | ‘ 4,05 1
Labor overhead {20 percent of salaries‘and vages) ' k Q;1§_ |
Subtotal - ' ' - | L 7.25
Plant overhead (70 percent of salaries and wages) : 1.72
Depreciation (10 perceni per year)® » S 8.0
Interest on working cepital (7 percent)h ‘ 7 7 1.12
Taxes and insurance (2 percent plant investment)gv ,’ , o s 1.62
Subtotal | ' F 12,56




Table 5

{continued)
Ddllar Per 
Ton (P;05)
Total Manufacturing Cost ' » o | 76.34
Cost-Item ’
Return on investment (20 percent) o : ’ 16.21
Total cost per short ton ‘ _ : ' 92.55
Conversion to Superphosphoric Acid
Concentration (§8 ger ton of P205 for 54 percent PéO5 to ,
70 percent PZOS) 8.00
Cost (70 percent P,04 superphosphoric acid welt-process) | 100.55
_ Cost _Per Metric Ton _ 110.61
Cost per Ton cof Superphosphoric Acid é?O.BJ

a. Capital investments from paper, "Econcmic Quticok for Elemental Phosphorus,”
in Fertilizer Manufacture by T. P, Hignett and M. M, Striplin, to be presented
at the 1967 meeting of the American Institute of Chemical Engineers.

b. Assume 92-percent reccvery H,80,:7,05 wt. ratio = 2,56.

¢. Quoted price commercial producer. 72 B.P.L. instead of 68 B.P.L. because
superphosphoric acid produced.

d. 0il, Paint and Drug Reporter, current price.

e. Includes 10 men per shift, plus 16 cn day shift.

f. Includes benefits,

g. .On battery limits plant, plus off-sites.

h., Sixty days of variable and semivariable cost,.plus 40 percént.

i. Supplied by commercial producers.




Table 6

© U, S, COST FOR STORING AND HANDLING OF ANHYDROUS AMMONIA -

‘Storage capacity: 24,000 tons?
Capital investment: $960,000b

Annual throughput: 330,000 tons

Annual Operating Costs

Power (9,900,000 kwh at $0.007 per kwh)

Cooling water (22.11 MM gals. at $0.03 per M gals.)

Steam (52.8 MM 1bs, at $0.41 per M lbs,)
Labor and supervision®

Overhead (100 percent labor and supervision)
Maintenance (3 percent of investment)

Taxes and insurance (2 percent of investment)
Depreciation (10 percent of investment)
Return on investment (20 percent)

Total

Cost per Short Ton of Product

Cost per Metric Ton of Product

$ 69,500.00
663,00
21,648.00
39,600.00
39,600,060
28,800.00
19,200.00
96,000, 00

_192,000.00

- $506,811.00

$ | 1.536
1.693

‘a. Approximately equivalent to two shiploads of 1,200 short tons each,

b, Based on information supplied by the United Nations' staff regarding
refrigerated storage of anhydrous ammonia at -28° F. at atmospheric pressure.

c. Based on the requirement of one laborer at $2 per hour and one supervisor
at $3 per hour on each shift, 330-day year., Assume 10 days of storage

associated with production facility,




Table 7

 FOREIGN COST FOR STORING AND HANDLING OF ANHYDROUS AMMONIA 2

Storage capacity: 24,000 tons®
Capitel investment: $1,4é0,000b

“Annual throughput: 330,060 tons

Annual Operating Costs

Power (9,900,000 kwh at $0.010 per kwh) $ 99,000.00
Cooling water (22.11 MM gals, ot $0.03 per M gals.) 663.00
Steam (52.8 M lbs. at $0.41 per ¥ gals. ' 21,6&8.00
Labor and'éupervisicnc | | : - 39,600.00
Overhead (100 percent of labor end supervision) 39,600.00
Maintenance {3 percent of investment) _ éB,ZOO.GO:
Taxes and insurance (2 percent of investment) ' 28,800.@0
Depreciation {10 percent of investment) ' - 144,000.00
Return on investment (20 percent of investment) 288,000.00
wotal . - |  $704,511.00
Cost per Short Ton of Product , ' $ '2t135
Cost per Metric Ton of Prcdﬁct v _ 2.353

a. Approximately equivalent to two shiploads of 1,200 short tons each.
b. Equivalent to 1.5 times the U. §. cost.

c. Assume total labor cost about same as U. S, cost. The individuel labor
cost is less, but more laborers are used., See table 9 for U. §. labor
cost. 330-day year. Ascume 10 days storage associated with production
facility. ' : :



Table &

U. 8. COST CF STORING AND HANDLING URFA-AMMONIA SOLUTIO}

33 PERCENT N (19-0-37.5)2

Storage capacity: 24,000 tous

Capital investment: $160,000b

Anntual throughput: 352,110 tcns

Annual Operating Costs

Power (1,155,000 kwh at $0.007 per kuwh)

Labor and supervision®

Overhead (100 percent cf labor and supervision)

" Maintenance (3 percent of investment)

Taxes and insurance (2 percent of investment)
Depreciaticn (10 percent of investment)
Return on investment (20 percent)

Total o

Cost per Short Ton of Product

Cost per Metric Ton of Product

' 8,085.00

39,600.00

39,600.00
4,800.00
3,206.00

16,000.00

_.32,000.00

$143,285.00
$ 0.407
0.449

a. Vapor pressure of solution of 5 paig, at 105° F, Parenthe
indicates the percentage of ammonia, ammaniumnitrate, and uz

b. Based on the assumption that the solﬁtion weighs nine pounds
A commercial supplier's one~million-gallon sclution tank cost

tical notation

rea respectively,

per gallon,
s $30,000 or

3 cents per gallcn, Storage capacity of 5,333,333 gallons is required.

c¢. Based on the regquirement of one laborer at $2 per hour and on
at $3 per hour on each shift. 330-day vear.
associated with production facility,

Assume 10 days

e supervisor

storage



FORELIGH COST OF

Table 9

STORING AND HANDLING OF UREA-AMMONIA SOLUTION

33 PERGENT ¥ (19-0-37,5)%

‘Stoi'age capacity: 24,000 tous
Capital investment: $2&0,600b

" Annual throughput: 352,110 tons

Annual Operating Costs

Pcwer (1,155,000 kwh at $0.010 perrkwh>

Labor and superviqionc

Overhead (100 perceat of labor and supervision)
Maintenance (3ipefcen2 of investment}

Tgxes and insurance {2 percent of investménﬁ)
Depreciation (10 percent of investment)

Return on investment (20 percent)

Total «

Cost per Short Ton of Product

Cost per Metric Ton of Product

$ 11,550.00
39, 600.00
39, 600.00

7,200.00

4, 800.00

24,000, 00
__48,000,00

$174,750.00

$ 0.497

0.548

a. Vapor pressure of solution of 5 ‘psig. at 105° F,

Parenthetical notation

indicates the percentage of ammonia, ammonium nitrate, and urea respectively,

b. Equivalent to 1,5 times the U. §. cost. See table 8 for basic U. 8. cost.

c. Assume labor cost seme as U, S, The individual labor rate is less, but
more people are used. See footnote ¢, table 7, basis of U, S, labor cost.
330-day year, Assume 10 days storage associated with production facility.




Table 10

U, 5. STORINC AND HANDLING COSTS FOR UREA FROM

450-TOH-PER-DAY PLANT OPERATING 330 DAYS ANNUALLY'

_ Storage capacity.A 24,000 tons”
Capital investments $300,000

Annual throughput: 148,500 tons

Annual Operating Costs

Power (1,178,100 kwh at $0.007 per kwh)

Labor and supérvisionb

Overhead (100 percent of labor and supsrvision)
‘Maintenance {3 percent of investment)

Taxes and insurance (2 percent of investment)
Depreciation (10 percent of investment)

Return on investment (20 percent)

Total

Cost per Short Ton of Product

Lost per Metric Ton of Product

$ 8,246,70
39, 600,00
39, 600,00

9, 000,00
6, 000,00

30,000,00

_60,000.00

§192,446.70
1,428

/w 00

" a, Approximately equivalent to twe “Hlp}oﬁds of l»%@ﬁ short tons ﬂach

b. Assume one laborer at $2 per hour and anethar at $3 per hour,

10 days sterage associated with production facility,

Assume



Table 11

FOREIGH STORING AND HANDLING COSTS FOR UREA IMPORTING FROM

430~TON-PER-DAY PLANT OPERATING 330 DAYS ANNUALLY

Storage capacity: 24,000 tons@
Capital investment: $450,0000

Annual throughput: 148,500 tons

Annual Operating Costs

Powér (1,178,100 kwh at $0.010 kwh) $ 11,781.00
Labor and super\}isionC - S 39,600.00
Overhead (100 percent of labof and supervision) o 39’600f00
Maintenance {3 percent of investment) | 13,500.00
Taxes and insurance (2 percent of investment) - 9,000,00
Depreciation (10 percent of investment) 45,000f00
Return on investmant {20 percent) . , 90,000.00
Total - | $248,481.00
Cost per Shbrt Ton of Preduct ) , 8 1.673
Cost per Metric Ton of Product , 1.844

: /2,000
a. Approximately equivalent to two shiploads of 41@96 short tons each.
b. 1.5 times U, 8. investment cost. Ssze table 10 for U. S. cost.

c. Assume labor cost same as U. 8. Individual labor wage rate is less,
but more laborers are used, See footnote b, table 5, for basis of
U. 8. cost of labor, Also assume 10 days storage associated with
production facility,



" Table 12

CENT P»0g)

U. S. COST OF STORING AND HANDLING SUPERPHOSPHORIC ACID (70 PER

Storage cepacity: 24,000 tomns
b

* Capital investment: §$589, goo®?

150,000 tons of ?,.0

205 equivalent to 214,280
70 pe;»cnt P205

“Annual throuolput'

Annual Operating Costs

Power (1,200,000 kwh at $0.009 per kwh)

tons of

$ 10,800,00

Labor and supervision® 39,600.00
Overhead (100 percent of labor and supevvision) 39,600,00
Maintenance {3 percent of investment) 17,084.00
Taxes and insurance (2 percent of investment) »11,396.00
Depreciation (10 percent of investment) 56,980,00
Return on Invesiment (30 percent) 113,960,00

Total | $289,430,00 3
Cost per Short Teon $ 1,351 f
Cost per Metric Ton 1.475 |
a. 150 tons of superphocphoric acid storage cost $20,000 projected to

24,000 tons b] 0.66 _ ‘

(gb_gg‘g) "9 % $20,000 = $569,800
150

Reference for 150 tons of storage is a commercial company's actual

construction record. Basis for calculation from Fundamentals of Cost

in Chemicsl Industry by Bauman.
b, Tank well insulated with rigid urethane fo am insulation. Acid added

to tank at a temperature well above 200° F. 1t should not|cool below

150° F, prior to shipment, bocausa hot 501d iz continuously added to

tank, :
¢. Based on requirement of one laborer at §2 per hour and one| supervisor

at $3 per hour. 330-day year.
production facility,

Assume 10 dayse storage ass

ociated with




Table 13

FOUFRIGN COST COF STORING AND HANDLING SUPERPHOSPHORIC ACID

Storage capacity: 24,000 tous

Capital investment: $854,7003’b

Annual throughput: 150,000 tons of F205 equivalent to 214,280 tons of
70 percent P205

snnual Operating Costs

Power (1,200,000 kwh at $0.010 per kwh) . - $ 12,000.00

Labor and supervision® o 39,600,00
Overhead (100 percent of labor and supérvision) 39,600,00
Maintenance (3 percent of investment) | 25,646,09
Taxes and insurance (2 percent of investment) 17,094.00
Depreciation (10 percent of investment) 85,47¢.00
Return on investment (20 percent) ' : 176,940.00
Total - $390,344,00

Coét Per Short Ton vy | ' $ | 1.822
Cost Per Metric Ton | | | » Z.OQS

@ 1.5 times U. §. investment cost.
b. See footnotes a and b of table 12,
c. Assume total labor cost same as in U, S. Individual labor wage rate is

lower, but more laborers are used., 330-day year. Assume 10 days storage
associated with production facility. '



Table 14

SUMMARY OF PRODUCTION, STCRAGE, LOADING, UNLCADING, AND RESTORING

OF AMMONTA, UREA, URIA-AMMONYIA SOLUTIGH, AND WET-PRCCESS SUPHRPROSPHORIC ACID

T, &, u. s, Foreign Poreign Tetal Produc
Production Stovage Loading Unlcadéng Storaga and Handling
Cost Cost Cost Cost Cost Excluding F
Material 5/Ton 5/%on 3/ Tou $/%on 5/ Ton $/Ton
- 3] :
Avconia 29.47 1.54 1.50 1.590 2.14 36,15
Urea 43,89 1.30 2.00° 3.065 1.67 52,66
. Lok
Urea-ammenia soluntion : 19.37 0.41 1,567 1.50 .50 23,78
. . Cenb
Wet-process superphosphoric acid 70.39 1.50 1.50 1.82 76.56

a, Assume same total cost as for the U, S. Their hourly

wage rate is

less, but mere laborers are use

b. Cost of unloading liquids based on data f£rom barge and steamship compenies.

¢. Supplied by a2 commercial producer of urea,

4

LS Y




Table 15

SUMMARY TOTAL DELIVERED COST TO UREA-AMMONIUM PHOSPEATE PLANTS

IN THE PCRT AREAS OF DESIGNATED DEVELOPING COUNIRIES

. : : , Total
Total Production Qverseas Total Delivered
and Handling Coég Freight Pelivered Cost
Excluding Freight Rate Cost: §/Unit of
Delivery Point : Material . : - - &/Ton $/Ton 5/Ton Plant Food
Santos, Brazil hamonia : | | 36.15 16507 52.65 0.66
Solid urea o 52.66 - 9.503 62.16 1.38
Urea-ammonia sclution ; 23.78 &.92e 28,70 c.87
Superphosphoric acid . 76,55 _ 9,18 85.73 1,23
Conditicner - 46,00 9.30 55,50
Istambel, Turkey Ammenia 36,15 14.50" 50.65 0.62
Selid urea 52,60 10.00d , 62.66 1.39
Urea-ammonia soluticn 23.78 5.84 29,62 €.90
Superphosphoric acid 76.55 10,94° 87.49 1.25
Conditioner 46,00 10.00 55.00
Bombay, India Asmonia » 36,15 22,007 58.15 0.71
Solid urea : 52,66 14.00 56,66 1.48
Urea-ammonia solution 23.78 9.85e a3.63 1.02
Superphosphoric acid : 76.55 17,82 94,17 1.35
Conditioner © 46,00 14,060 60,00 :
Lagos, Migeria . Ammonia 36,15 - 15,008 51,15 0.62
Solid urea 52.66 10,005 6266 1.39
Urea-ammonia solution 23.78 5.31 29.09 - 0,88
Superphosphoric acid 76.55 9.92° 86.47 1.24
Conditioner - 46.00 10.00 56.00

" From table 14.

Spot charter rate for 190,000 MY cargoes in refrigerated vessel from a commercizl coupany.

The Journal of World Nitroren published by the British Sulphur Corporation, Lid., No. 40, March/April, 1966.

17,000 long ton vessel, Information source: a commercial fertilizer exporting company,

12,000 long ton vessel with stainless steel lined tank. Information source: & commercial fertilizer
exporting company,

Assume zame freight rate as North Greece Port.

Aseume gams freight rate as for Sweden., WNigeria and Sweden about equal distance from New Orleans.

¢ € 1 T s

1



Table 16

':ES”.hﬁ?*B COS* OF UREA COUCENTRATICN AND PR?ILI&G WTTH

v,m&-mmimzm OL UTION, BRAZIL

Piaééiidcation: Saﬁtes, Brazil

'Piaﬁf capacity: &00 tons per day uves, 340-day year, 136 GGQ
o ' .year of urea.

tons pey

Fixed investmencs: Battery limits plawt, $2, 394 000 off»sates, $720, 000,

working capitael, $1,820, 000

lar

; Quantity | Dol
Variable Costs Per Ton Per Unit
Urea~ammonia.solutien, 33-percent N | o B

(19rQ-37.5) , 2,67 ¥ 28,70

© Power | 39 kb 0,010

_ Fuel (naptha) N o 0.029°% 19,009
Clay conditiovner 0.020 T . 35.50

" Supplies . . |

’Product loes | - 0.01 56,00

Subtotal | | A |
Semivariable Ccsts
Salaries and wages 0.22 men~hour, 2.30 pef man~hour®
Maintenance (5 percent of investmeﬁﬁ per year)f
Lebor overhead {30 percent of operating labor and supervision)

Subtotal

Fixed Costs

Plnnt overhoad (70 percent opersting 1abor and supervision)
Depreciation (10 percent of investment per year)f

Taxes and insurance {2 percent of investment per year)f‘

Subtotal

Doliat
Paxr Ton

76.63

0:3?

0.36
2,29
' 0.45

3.11



~ Table 16 ’ .
(continued) : o

Dollar
Per Ton
Total Manufacturing Cost : o £4.25
Ceedit for 0.507 ton of WH, produced (0.507 T x $52.65)8 | - 26.69
Net Manufacturing Cost : : . 57.56
Return on investment (20 perceat)® ' 4,58
Interest on working capital (7 percent) i 0,94
Total Cost per Short Ton : : : 63.08 -
Total Cost per Metric Ton . S 65.39

a. Capital investment in the urea concentration and prilling battery limits
plant = capital investment in the urea plant ($5,300,000) - capitel
investment in the urea solution plant ($3,500,000) = $1,800,000., Since -
foreign investment 1s 1.33 times domestic investment, total capital
investment = $1,800,000 x 1.33 = $2,394,000, Off-sites equal 40 percent
battery limits U, S. plant. Working capital, &0 days of variable cost
plus semivariable cost plus 40 percent (less credit for ammonia).

b. Power for solid urea plant (table 4) minus power for solution plant
(table 2),

c. Naptha heat of cowbustion = 18,900 BTU per lb. 0.435 T or 870 1lbs. of

water must be evaporated per ton of urea 0.435 x 2,000 = 870 1lbs, of ;
water; therefcre, naptha to evaporate this water, assuming a 20-percent i

heat loss, = 870 x 1.000 .
18,900 x .80

d. World market price.
e. Includes benefits.
f. On battery limits plus off-sites,

g, Delivered cost ammonia to Santos, table 15,



DSTIMATRL COST OF UREA CONCETURATION AND PRILLING

Teble 17

WiTH UREA-AMMONIA SOLUTION, TURKEY

Plant locarion: Isetsabul, Turkey

Plant capacity: 400 tons per day urea, 340-day year, 136,000 t

ong per year.

Fixed investments: Battery limits plant, $2,394;OOO; off-sites, $720,000;
working capital, $1,820,0004. '

 Variable Costs

Urea-ammonia solution,
33-percent N (19-0-37.5)

Power

Fuel

Conditioner

Operating suppliss N
L ]

Produci loss -

Subtotal

Semivariable Costs

-~ ' X e
Salaries and wages 0.22 man-hour, 2,30 per man-hour’

Quantity

Per Ton

2.67 T
3¢ kwh®
0.029¢

0.020

0.01

' RS
Maintenance (5 percent of investment per year)

Labor overhead (30 percent operating labor and supervision)

Subtotal

Fixed Costs

Ay

Plant overhead (70 percent of opersting labor and supervision)

Depreciation (10 percent of investment per year)f

Taxes and insurance (2 percent investment per year)f

Subtotal

Dollar
Per Unit

29.62
0.010
19,004

. 56,00

65.00

Dollar

Per Ton
79.09
0.39

0.35

- 1,14

0.10
0.65

. 81.90

(=) ot ]
e LY
(¥ ] E ] Lt

|

fosd
oD
fw]

3.11




able 17 , ‘ ‘ )

Ny

{continued)

Dollar
¢ Per Ten

Total Kanufacturing Cost §6.81
Credit for 0.507 T of N, produced {0.507 T x $50.65)% 25,68
Het Manufacturing Cost 61.13 -
Return on investment {20 percent cf investment per yﬂa“\f .58
Intevest on working capital (7 perceat) 0,94
Total Cost pey Short Ton . _ 65,65
Total Cost per Metric Ton 73.32 w

il

bh.

Capital investment in the ures concentrvation and prilling battery limits
plant = capital imvestment in the uvez plant {$3,300,000} ~ capital
investment in the urea solution plant ($3 500,000) = $1,800,000. Since
foreign iuvestment 1s 1,33 times uom@ tic investment, total capiial
investment = $1,800,000 x 1.32 = 2,324, 0 30, Gff-gites equal 40 pevcent
battery limits U. S. plant. WOVKing capiral 60 days of varia wwlie cost

plus semivariable cost plus &0 pevcent.

Power for solid ures plant (table 4) minus power for solution plant

{table 2).

Naptha heat of combustion = 18,300 BIU per ib. 0.435 T or 870 1bs. of
water must be evaporated per ton of urea 0.435 x 2,000 = 870 1bs.
water; therefore, naptha to evaporate this water, assuming s 2

3
heat loss, = 870 x 1 ,060 .
18,20 O .80
Worid market price,

-Includes benefita.,

On battery limits plus off-sites,

Delivered Istanbul, Turkey,



Table 18

ESTIMATED COST OF UREA CONCENTRATION AND PRILLING

WITH URFA-AMMONIA SOLUTION, INDIA

Plant location: Bomwbay, India

Subtotal

Plant capacity: 400 tons per day urea, 330-day year, 132;000 tons'per year
: of urea. .
Fixed investments: Battery limits plant, $2,394,000; off-sites, $720,QOO;
working capital, $1,820,000.2 :
Quantity . Dollar -Dollar
Variable Costs . : Per Ton . Per Unit Per Ton
Urea-ammonia soluﬁion, :
33-percent N {19-0-37.5) + 2,67 T - 33.63 - 89.79
Power . 39 kwi® 0.010 0.39
Fuei (naptha) 0.29° 19.00% 0.55
Clay conditioﬁer ¢.020 T 60.00 1.20
Operating suppiies | 0.10
Product loss ’ » 0.01 72.00 0.72
Subtotal g2.75
Semivarisble Costs
Salaries and wages 0.22 ﬁan»hour, 2.30 man-hour® 0.51
Maintenance (5 percent of investment per year)f 1.14
Labor overhead (30 péfcent of operating labor and supervision) 0.15
Subtotal 1.80
Fixed Costs
Plant overhead (?O percent of,operating iabor and supervision) 0.36
Depreciation (10 percentc of investment per year}f 2,29
Taxes and insurance (2 percent of investment per ycar)f C.46




Table 18

(continued)

Dollaf

Per Ton
Tatal Manufacturine Cost RS . - 97.66
‘Cradit for 0.507 tons of NHy produced (0.507 T x $58.15)E . 28.48
Net Manufacturing Cost v : ) - . 68.18
Returh on investment (20 percent of investment per'year)f 4.58
Intéres; on working capital (7 percent) ' | : : _Q;Qﬁ
Total Cost per Short Ton ; : ' 73.70
Total Cost per Metric Toﬁ 7 | | 81.07

~Capital investwent in the uvea conceantration and prilling battery limits

plant = capital investment fn the urea plant ($5,300,000) =~ capital
investment in the urea solution plant ($3,500,000) = $1,800,000, Since
foreign investment is 1.33 times domestic investment, total cepital
investment = $1,800,000 x 1.23 = £2,394,000. Off-sites equal 40 percent
battery limits U. S, plant. Wurking capital, -60 days of variabie cost

plus semivariable cost plus 40 percent.

Power for solid vrea plant {table 4) minus power for solution plant
{table 2). '

Naptha heat of combustion = 18,900 RTU per 1b. 0.435 T or 870 1lbs, of water
must be evaporated per ton of urea 0,435 x 2,000 =870 1bs. of water;
therefore, naptha to evaporate this water, assuming a 20-percent heat loss,
= 870 x 1,000,

18,900 x .80

‘World market price,

Includes benefits.

On battery limits plus off-sites.

Delivered to Bombay, India.




Table 1©

Joud

ESTIMATED COST OF URFA CONCENTRATION AND PRILLING WITH

UREA-AMMONIA SOLUTION, NIGERIA

Plant location: Lapos, Nigeria
" Plant capacity: &00 tons per day, 330-dey year, 132,000 tons per ‘year.
. | a e
Fixed investments: Battery limits plant, $2,394,000 ; off-sites, $720,000;
: working capital, $1,820,000, - '

. Quantity ’Dollar': Dollar

Variable Costs o Per Ton_ - Per Unit Fer Ton
Urea-ammonia solution, _ o _.‘ : g ' ," |
 33-percent N (19-0-37.5) 2,67 T 29,09 : ¥7.67
Power 20 wm® 0.025  0.98
Feel (natural gas)  0.870 mef® - 0.28° 0.24
Clay conditioner o £.020 | 56,00 1.12‘
Supplies : o 7 : | 0.1i0
Product loss . 0.01 T 62.00 0,62
Subtotal | | ‘ o B0.73
Semivariable Costs
Salaries and wages 0.22 man-hour, 2.39 per man<hour® N 0.51
Maintenance (5 percent Qf investment par yéar) : ‘ : : 1,1@
Labor overhead (30 percent of operating labor and &upe:visicn} ‘%QLLQ
Subtotal . | oo i : : 1.80
Plant overhead (70 percent of operating labor and supervision) o 0.36
~ Depreciation (10 percent of investment per year)f : ; ,2,39
Taxes and insurance (2 perceht investment per yéar)f | 0.46

Subtotal : 7 3.11




Takle 19

(antinued)

Doliér

Pex Ton
Total Manuggétu?ing Coat: |  _' ‘.; X i'. .85.64
Credit for 0,507 tons Kz produced (0,507 T x §51,15)8 . 393
Net Manufacturing Cost , | o _  N o ‘  v' >$9Q?1j
Return on investment (20 percent of investment per year}f | : : 4,533
Interest on working capital (7 percent) A f 5 . '42;2&
Tétal Cost per éhort Ton ‘ , o T - o »éS;ZB
Total Cost per Metric Ton | ‘ _ 71.75

a. Capital investment in the urea concentration and prilling plant = capital
investment in the urea plant ($5,300,000) - caplital iavestment in the urea
golution plant ($3,500,000) = $1,800,003. Since foveign investment 1s 1.33
times domestic ionvestment, total capital investment = $1,800,000 x 1,33 =
$2,394,000. ‘

b. Power for solid urea plent {table 4) wminus power for solution plant
{table 2). . = '

c. Natural gas heat comwbustior 1,000,000 cu. ft. of gas required = 435 x 2 x 1 =
T 1
870 cu. ft, gas per ton,

d. An Evaluation of Mineral Fertilizer Manufacturing Possibilities in Fastern
Nigeria. Report to the Government of Eastern Nigeris, Arthur B, Little,
¥nc., December 1963. :

e. Includes benefits,

£, On battery limits plue cff-sites.

g. Delivered cost ammonia to Lages; Nigeria.



Table 20

ESTIMATED FRODUCTION COST OF UREA-AMMONIUM PHOSPHATE

FROM UREA-AMMONTA SOLUTION AND SUPERPHOSPHORIC ACID, BRAZIL,

Plant location: Santos, Brazil
Plant capacity: 550 tons per day, 340-day year, 187,000 tons per year.

Fixed investments:  Battery limits piant; $2,210,000; off-sites, $880,000; working capital, $3,000,000.a

34-17-0b _27-32-0b ' 20-40-0¢ |
Variable Costs Quaatity/Ton $/Unit $/Ton  Quantity/Ton $/Unit $/Ton Quantity/Ton  $/Unit $/Ton
’Superphosphoric acid
(70-perceat P705) 0.248 T 85.73  21.26 0.467 T 85.73  40.04 0.583 T 85.73  49.98
Urea-ammonia solution
(33-percent N) 0.440 T 28.70 12.63 ‘0.835 T 28.70 23.96 0.618 T 28.70 17.74
Urea (45-percent N) 0.449 T 62.16 27.91 - - - - - -
Conditioner 0.025 T4 55.50  1.39  0.020 T® 55.50 1.11  0.020 T° 55.50  L.11
Water . 0.60 M gals.  0.02 0.01. 0.60 M galé. 0.01 0.02 0.60 M gals. 0.01 0.02
Power | 20 kwh 0.010 0.20 20 kwh 0.010  0.20 20 kwh ' 0.010 0.20
Fuel oil - | l.1x 166 BTU 0.58 0.63 1.2 x 106 BTU  0.58 0.70 - 1.3 x IUGBTU 0.58 0.75
Supplies and analysis | | 0.15 WGQLL; | _0.15
Subrotal ‘ 64.18 66.17 69.94




‘Table 20
(continued)

- 34-17-0P 27-32-0° 20-40-0°
Semivariable Costs Quantity/Ton $/Unit 3$/Ton  Quantity/Ton $/Unit §/Ton  Quantity/Ton  $/Unit  $/Ton
Operating labor (0.184 man-hour at

$2.30 per hour) . 0.42 ‘ 0.42 0.42
Maintenance (5 percent of investment
per year) £ ‘ 0.83 0,83 0.83
Labor overhezd (30 percent of cperating .
~ lzbor and supervision) 0.13 0.13 .13
Subtotal 1.38 1.38 1.38
Fixed Costs
Plant overhead (70 pevcent of operating " ‘ ‘
labor and supervision) ’ 0.2% 0.2% 0.29
Depreciation (10 pexcent of investment ~ . ‘ ,
per year) : : 1,65 . : 1.65 1.65
Taxes and insurance (2 percent of investment .
per year) 0.33 0.33 0.33
Interest on working capital {7 pexcent)? 1.12 1.12 1,12
Subtotal 3.39 3.39 3.39
68.95 70.94 7471

Total Manufacturing Cost pex Ton




Table 20 _
(continued) o S e

34-17-0P 27-32-0P - 20-40-0° »
Quantity/Ton $/Unit $/Ton Quantity/Ton $/Unit §$/Ton Quantity/fon $/Unit §/Ton

Return on investment (20 percent of

investment per year) 3.31 3.31 . 3.31
Total Cost per Short Ton _ , 72,26 74,25 | 78.02
Total Cost per Metric Ton 79.49 81.638 85, 8r

2. Assume that since recycle rate is about twice as great for ureaz~zmmonium phosphate plant as for z diammonium
shosphate plant, the investment cost for this plant would be about the same as a 1,000-ton-per-day diszmmonium
phosphate plant which costs azbout $1,700,000; and since this is a foreign plant, multiply investment by 1.33 =
£52,210,000; coff-sites = $880,000. EZourece Data: United Nations Fertilizer Manuval. Working capital equals
60 days of variable plus semivariable cost plus 40 percent. Veriable cost for three grades gveraged in all
countries considercd.

b. P205 of grade combired with ammonia to form diammonium phosphate.
c. 2205 of grade combired with ammonia to form mono-ammonium phosphéte‘
d. 2.5 percent conditioner because grade contains considerable ures,

e. 2 percent conditioner.

f. Calculated using battery limits plant plus off-sites.




Plant location:

Plant capacity:

Table 21

"ESTIMATED PRODUCTICN CO3T OF UREA-AMMONIUM PHOSPHATﬁ

FROM UREA-AMMONIA SOLUTION AND SUPERPHCSPHORIC ACID, -TURKEY

Istanbul, Turkey

550 tons per day, 340-day year, 187,000 tons pexr year.

Fixed investments: Battery limits plant, $2,210,000; cff-sites, $880,000; working capital, $3,000,000.3

Variable Costs

Superphosphoric acid
(70-percent P20s5)

Urea-anmonia solution
{33~percent N)

Urea

Conditioner

Water

Power

Supplies and'énalysis
Fuel oil 2

Subtotal

34-17-0° ’ 27-32-0° 20-40-0°

Quantity/Ton  $/Unit  §/Ton _Quantity/Ton §/Unit $/Ton Quantity/Ton $/Unit $/Ten
0.248 T 87.49  21.70 0.467 T 87.49  40.86 0.583 T 87.49  51.01
0.440 T 29.62  13.03 0.835 T 29.62  24.73 0.618 T 29.62  18.31

0.449 T 62.66  28.13 - - - - - -
0.025 T% 56.00 1.40 .0.020 T° 56.00 1.1z 0.020 T° 56.00 - 1,12
0.60 M gals.  0.02 0.01 0.60 M gals.  0.02 0.01L  0.60 M gals. 0.02 0.01
20 kwh 0.010  0.20 20 kuh © 0.010  0.20 20 kwh | 0.010  0.20
0.15 015 0.5
1.1 x 10° BTU 0.33 _0.36  1.2x 106 BTU  0.33 0.40  1.3 x 106 BTU  0.33 _0.43
| 64.93 67.47 | 71,23




Table 21
(continued)
| 34-17-0° 27-32-0" 20-40-0"
Semivariable Costs Quantity/Ton $/Unit $/Ton  Quantity/Ton $/Unit  §/Ton $/Ton

Operating labor (0.184 man-hour at
$2.30 per hour)

Maintenance (5 percent of investment
per year) s

Labor overhead (30 percent of operating .
labor and supervision)

Subtotal

Fixed Costs

Plant overhead (70 percent of operating
labor and supervision)

Depreciation (10 percent of investment
per year)

Taxes and insurance (2 percent of investment
per year)f

Interest on working capital (7 percent)?

Subtotzl

0.42

C.29

0.29

1.65

Quantitv/Ton $/Unit

0.42

0.83

0.29

3.39

Total Manufacturing Cost

76.00




Table 21
(continued)

3417.0° o 99.32-0° C 20.40-0°

Qpéntify/Ton $/Unit . é/Ton Quantity/Ton  §/Unit $/Ton Qpantity/Ton $/Unitv $/Ton

Return on investment (20 percent of

investment per year)f 3.31. | 3.31 _ : ' 3.31
Total Cdst per Short Ton 73.06 o 75.55 v » 79.31
Total Cost per Metric Ton 80.37 83.11 ' L 87.24

¥

2. Assume that since récycle rate is about twice as great for urea-ammonium phosphate plant as for a diammonium
phosphate plant, the investment cost for this plant would be about the same as a 1,000-ton-per-day diammonium
phosphate plant which costs about $1,700,000; and since this is a foreign plant, multiply investment by 1.33 =
$2,210,000; off-sites = $880,000. Source Data: United Nations Fertilizer Manual. Working capital equals
60 days of variable plus semivariable cost plus 40 percent. Variable cost for three grades averaged in all

- countries considered. ’

b. P205 of grade combined with ammonia te form diammonium phosphate.

~c. P05 of grade combined with ammonia to form mono-ammonium phosphate.

d. 2.5 percent conditioner because grade contains considerable urea.

e, 2 percent conditioner.

 £. Calculated using battery limits plant plus off-sites.




. - 3

3 . s : " o
|

Table 22

ESTIMATED PRODUCTION COST OF URFA-AMMONIUM PROSPHATE

FROM UREA-AMMONTA SOLUTION AND SUPERTHOSPHORIC ACID. INDIA

Plant location: Bombay, India
Plant capacity: 550 tons'per day, 340-day year, 187,000 tons per year.

Fixed investments: Battery limits plant, $2,210,000; off-sites, $880,000; working capital, $3,000,000.2

Grade . 34-17-0P : 27-32-0° | 20-40-0°
Variable Costs Quantity/Ton $/Unit $/Ten  Quantity/Ten $/Unit §/Ton Quantity/Ton $/Unit $/Ton
Superphosphoric acid : , ‘ o
(70-percent P,0s) 0.248 T 94.17  23.35 0.467 T 94,17  43.98 0.583 % 94,17 54.90
Urea~ammonia solution | v
(33-percent N) 0.440 T 33.63  14.80 0.835 T 33.63  28.08 0.618 T '33.63  20.78
Urea a : 0.449 T 66.66  29.93 - - - - -
Conditioner 0.025 19 60.00 1.50 0.020 T° 60.00 1.20 0.020 T°  60.00 . 1.20
Water ~ 0.60 i gals. 0,02 0.0l 0.60Mgals. 0.02 0.0l 0.60 M gais. 0.02 0,01
Power B 20 kwh 0.01  0.20 20 kwh 0.01 0.20 20kh  0.01  0.20
Supplies and snalysis o - 0.15 | 05 0415

“0.50 0.65

Subtotal 10089 o . w22 . 7189



Table 22

per year)

(continued)
Grade 34-17-0° | 27-32-0° 20-40-0° |
Semivariable Costs Quantity/Ton  $/Unit $/Ton Quantity/Ton $/Unit $/Ton Quantity/Ton §/Unit 3/%on
Operating labor (0.184 man-hour at $2.30 S ' R :
per hour) 0.42 0.42 0.42
Maintenance (5 percent of investment per year)f 0.83 0.83 0.83
Labor overhead (30 percent of operating
labor and supervision) e 0.13 0.13 .13
Subtotal 1.38 1.38 1.38
Fixed Cost
Plant overhead (70 percent of operating labor | _ |
and supervision) 0.29 0.29 0.29
Depreciation (10 percent of 1nvestment ‘
per year) 1.65 1.65 1.65
Taxes and iqsurance (2 percent of invastment | o :
per year) 0.33 0.33 0.33
'Interest on working capital (7 percent)? - 1.12 1.12 1,12
Subtotal - 3.39 3.39 3.39
~ Total Mapufacturing Cost 75.26 78.99 82.66
‘Return on i%vestment (20 percent of investment . : o
Lo 3.31 3.31




Table 22
{continued)
34-17-0P 27-32-0°  20-40-0°
Quantity/Ton $/Unit $/Ton Quantity/Ton $/Unit $/Ton Quantity/Ton $/Unit §/Ton
Total Cost per Short Tomn | 78.57 | 82.50 o o 85.97
Total Cost per Metric Ton ' 86.43 | 90.53 | : ‘ 94.57

a. Assume that since recycle rate is about twice as great for urea-ammonium phosphate plané as for a diswmonium
phosphate plant, the investment cost for this plant weuld be zbout the same ac a 1,000-ton-per-day diasmonium
phosphate plant which costs about $1,700,000; and since this is a foreign plant, multiply investment by 1.33 =
$2,210,000; off-sites = $880,000. Source Data: United Nations Fertilizer Manual. Working capital equals
60 days of variable plus semivariable cost plus 40 percent. Variable cost for three grades averaged in all
countries considered. ‘

b. P05 of grade combined with ammonia to form diammonivm phosphate.

c. Pp05 of grade combined with ammonia to form mono-ammonium phosphate.

d. 2.5 percent conditioner because grade contains considerable urea.

e. 2 percent conditioner.

f. Calculated using battery limits plant plus off-sites.




Table 23 -

ESTIMATED PRODUCTION COST OF UREA-AMMONIUM PEOSPEATE -

FROM UREA-AMMONIA SOLUTION AND SUPERFHOSPHORIC ACID, NIGERIA

Plant location:  Lagos, Nigeria
Plant capacity: 550 tons per day, 300-day year, 165,000 tons per year.

- Fixed investments: Battery limits plant, $2,210,000; off-sites, $880,000; working capital, $3,000,000.2

34-17-0P

o ’ 27-32-0° | 20-40-0°
Variable Costs ‘ Quantity/Ton $/Unit $/Ton  Quantity/Ton $/Unit $/Ton Quantity/Ton §/Unit $/Ton -
Superphosphoric acid

(70-percent P205) D.248 T 86.47 2144 0467 T 86.47 40,38 0.538 7 86.47 46,52
Urea-ammonia solution | | A :

(33~percent N) : 0.440 T ’ 29,09 . 12.80 0.835 7T 129,09 26.2% 0.618 v 29.09 17.98
Urea S 0449 T .. 62.66 28.13 - _ o - - o - -
Water - 0.60 M gals.  0.02 0.01L °0.60 ¥ gals,  0.02 - 0.01 0.60 M gala.  0.02 0.0
Conditioner 0.0z 1° 56.00  1.40 0.020 75 . 56.00 = 1.12 0.020T°  56.00  1.12
Power . 20 kwh 0.025  0.50 20kwh  0.025  0.50 20 keh 0.025  0.50
Supplies and-analysis = ’ , 0.15 - | ‘ '0;15-~  ,‘bLﬂiv.‘ i 0.15
Fuel o 1.110% 370 0.28  _0,31 1l.2x10® Bt .28 0,33 1.3x0® Bty 0.28  _0.36

Subtotal o L ehTs 8678 . 66.64




Table 23
(continued) -
- 34-17-0P 27-32-0° 20-40-05
Semivariable Costs Quantity/Ton  §/Unit $/Ton  Quantity/Ton $/Unit $/Ton Quantity/Ton $/Unit §&/Ton
. Operating labor (0.184 man-hour at
$2.30 per hour) 0.42 0.42 0.42
Maintenance (5 percent of investment
per year) ' 0.83 0.83 0.83
Labor overhead (30 percent of operating -
laboxr and supervision) 0.13" 0.13 0.13
Subtotal 1.38 1.38 1.38
Fixed Costs
Plant overhead (70 petcen: of operating '
labor and supervision) 0.29 0.29 0.29
Depreciation (10 percent of investment
per year) ‘ 1.65. . 1.65 1.65
Taxes and insurance (2 percent of investment
per year) 0.33 0.33 0.33
Interest on working capital (7 percent)?® 1.12 1.12 1.12
Subtotal 3.39 3.39 3,39
Total Manufacturine Cost €9.51 71.55 71.41
Return on i%vesmm €20 percent of investment DI
‘per year) : 3.31 3.31



Table 23

(continued)
34-17-0P 27-32-0P 20-40-0° }
Quantitv/Ton $/Unit $/Ton Quantity/Ton $/Unit $/Ton  Quantity/Ton $/Unit §/Ton
Total Cost per Short Ton 72.82 | 74.86 | 74.72
Total Cost per Metric Ton ' 8§0.10 , , . 82.35 : 82.19
a, Assume that since recycle rate is about twicé as great for urea-ammonium phosphate plant as for a diammonium

phosphate plant, the investment cost' for this plant would be about the same as a 1,000-ton-per-day diammonium
phosphate plant which costs about $1,700,000; and since this is a foreign plant, multiply investment by 1,33=
$2,210,000; off-sites = $880,000., Source Data: United Natiens Fertilizer Manual. Working capital equals

60 days of variable plus semivariable cost plus 40 percent. Variable cost for three grades averaged in all

countries considered.

~ P205 of grade combined with ammonia to form diammonium phosphate.

Py05 of grade combined with ammonia to form wono-ammonia phosphate.
2.5 percent conditioner because grade contains considerable urea.
2 percent conditioner.

Calculated using battery‘liﬁits plant plus off-sites,




Table 24

ESTIMATED PRODUCTION COST OF UREA-AMMONIUM PHOSPHATE

FROM AMMONIA, SOLID‘UREA AND SUPERPHOSPHORIC ACID, BRAZIL

Plant location: Santos, Brazil

Plant capacity: 550 tons per day, 340-day year, 187,000 tons per year,

Fixed investments: Battery limits plant, $1,862,000; cff-sites, $744,000; working capital, $3,00O,00O.a

» 27-32-0P

34-17-0V 20-49-0°

Variable Costs Quantity/Ton  $/Unit $/Ton  Quantity/Ton §$/Unit $/Ton  Quantity/Ton §$/Unit $/Ton

Superphosphoric acid ; : , _ |
(70-percent P205) 0.248 T 85.73  21.26  0.467 T 85.73  40.04 0.583 T 85.73  49.98
rea (45-percent N) - 0.619 T 62.16  38.48  0.326 T 62.16 20,26 0.222 T 62.16  13.80
Ammonia 0.084 T 52.65  4.42  0.157 T 52.65  8.27 0.127 T 52.65  6.69
Conditioner 0.025 19 55.50.  1.39 0,010 T* 55.50  0.56 0,02 T 55.50 1.1t
Water 0.60 M gals.  0.02  0.0L  0.60 0.02°. 0.0l  0.60 0.02  0.01
Power 20 wh 0.010  0.20 20 kwh . 0.010  0.20 20 keh 0.010  0.20
Supplies and analysis 0.15 o o1 0.15
Fuel ofl L 1.1m10° BrU 580 _0.64 1.1x0®mw - 58.0 . 0.6 1.axo®Ers 580 0.6
Subtotal | 66.55 703 | 72.58



Table 24

(continued)
b b -
34-17-0 . 27-32-0 20-40-0 :

Semivariable Costs Quantity/Ton $/Unit  $§/Ton Quantity/Ton  $/Unit §/Ton Puantlty/Ton $/Unit  §/Ton
Operating labor (0.184 man-hour at

$2.3O per hour) 0.42 0.42 0.42
Maintenance (5 percent of investment

per year)3 0.70 0.70 0.70
Labor overhead (30 percent of operating

labor and supervision) ’ 0.13 0.13 0.13

Subtotal 1.25 1.25 1.25

Fixed Costs
Plant overhead (70 percent of operating .

labor and supervision) 0.29 0.29 0.29
Depreciation (10 percent of investment _

per year)8 1.39 1439 1.39
Taxes and insurance (2 percent of investment

per. year)g 0.28 0.28 0.28
Interest on working capital (7 percent)? 1.12 1.12 112

‘Subtotal 3.08 3.08 3.08
Total Manufacturing Cost 70.88 74,46 ) 76.91 '
';Return on investment (20 pevcppt of investment  ‘ . o ’
per year)g 2.71% C 2,79 2.79




Table 24

(continued) ' : o . ‘ Lo
34-17-0° 27-32-0° -  20-40-0°
Quantity/Ton $/Unit $/Ton Quantity/Ton  §/Unit $/Ton Quantity/Ton §/Unit  $/Ton
Total Céét per Short Ton 73.67 77.25 -79.70
Total Cost par Metric Ton : ‘ 81.04 ' , 84.98' _ | : 87.67

a. Assume that since recycle rate is about 1.2 as high for urca-ammonium phosphate plant as a diammonium phosphate
plant, the investment cost for this battery limits plant would be about the same as a 700-ton-per-day diauwmonium
phosphate plant which would cost $1,400,000 according to United Naticns Fertilizer Manual; and since this is a
foreign investment, total plant inwvestment, 51,400,000 x 1.33 = $1,862,000; off-sites, $744,000; working capital,
60 days of average semivariable plus variable cost for all couatries plus 40 percent, '

b, Po05 of grade combines as diammonium phosphate.

c. About 80 percent c¢f Pp03 in grade combined as wono-ammonium phosphate.

d. 2.5 percent conditioner becanse grade contains conslderable uzea.

e. 1 percent conditicner necessary to meke grade product. Sheuld store wall.

£. 2 percent conditicner.

g. Calculated using sum of battey limits plant plus off-sites,




Table 25

ESTIMATED PRODUCTION COST UREA-AEMDNLUM"FHOSPHAEE."

FROM AMMONIA, SOLID UREA AND SUPERPHOSPHORIC ACID, TURKEY

Plant location: Istanbul, Turkey
Plantvcapacity: 550 tons per day, 340-day year, 187,000 tons per year.

Fixed investments: Battery limits plant,‘$1,%§2,000; off-sites, $744,000; working capital, $3,00Q;COO.&

| 34-17-0° ; 27-32-0° | ~ 20-40-0° .
Variable Costs | Quantity/Ton  $/Unit $/Ton  Quantity/Ton $/Unit $/Ton  Quantity/Ton $/Unit §/Ton
'Supgrphosphoric acid ' = | .

(70-percent Py0s) 0.248 T 87.49  21.70 0.h67 T 87.49  40.86 0.583 T 87.43  51.01
Urea (45-percent ) . 0.619 T 62.66 38.79 0.326 T 62.66  20.43 0.222 T 62.66'  13.91
Anmonia 0.084 T  50.65 4.25 0.157 T . 50.65 7.95 0.127 T 50.65 6.43
Conditioner 0.025 14 .. 56.00  1.40 0.010 T 56.00  0.56 0.02 ¢  ‘ ; 56.00  1.12
Water - o | 0.60 M gals. 0.02 0.01 0.60 M gals.  0.02° 0.01  0.60  gals.  0.02 0.01 }
Power 20 koh | 0.01 0.20 20 kwh 0.01  0.20 20 kwh oo ”ﬁ 0.20
Supplies and analysis . », 05 g o 0,15'  ’ ::; ]_‘fr | 10.15

Cpeel oil ¢ LixoS B 033 0.3 L.ixaob By 0.33 0;36“ ¥-¥8166‘3Tv 033 0.38

Subtotal | | ~ 66.86 | 7052 U 7319




Table 25

(continued) - : ' SRR
b ' - b ‘ : =
, 34-17-0 27-32-0 20-40-0 :
Semivariable Costs Quantity/Ton  $/Unit  $/Ton  Quantity/Ton $/Unit  §/Ton  Quantity/Ton $/Unit $/Ten
Operating labor {0.184 man~hour at : :
$2.30 per hour) ' 0.42 . - 0.42 . 0.42
Maintenance (5 percent of investument
per year)8 ’ 0.70 . 0.70 v - 0.70
Labor overhead (320 percent of operating - _ o
labor and supervision) ©_0.33 _0.13 ' - _0.13
Subtoral R UL 1.25 125
Fixed Costs
Plant overhead (70 ﬁercent of operating labor .
and supervision) ‘ 0.29 0.29 0.29
Depreciation (10 percent of investment :
per year)8 1.39: . 1.3¢9 ‘ s , - 1.39
Taxes and insurance (2 percent of investment . } . N , .
. per year)® ‘ , 0.28 o : ' 0.28 B ‘ 0.28
 Interest on working capital (7 percent)® = 1.12 | . . 1,12 o 1,12
Subtotal - . | 3.08° S 3,08 » 3,08
Total Manufacturing Cost | . ' 71.19 A ‘ . 74,85 Lo ) SR 77.52

Return on investment (20 percent of ‘ ‘ '
investment per year)8 2.79 . 2,79 S 2,79



Table 25

(continued)
34-17-0P | 27-32-0° L 20-40-0°
Quantity/Ton  $/Unit  $/Ton  Quantity/Ton  $/Unit $/Ton  Quantity/Ton §$/Unit  $/Ton
Total Cost per Short Ton 73.98 77.64 R . 80.31
Total Cost per Metric Ton 1 81.38 ' ' , 85.40 . : : - 88.34

Assume that since recycle rate is azbout 1.2 as high for uvrea-ammonium phosphate plant as a diammonium phosphate
plant, the investment cest for this battery limits plant would be about the same as a 700-ton-per-day diammonium
phosphate plant which would cost $1,400,000 according to United Nations Fertilizer Manual; and since this is a
foreign investment, total plant investment, $1,400,000 z 1.33 = $1,862,000; off-sites, $744,000; working capital,
60 days of average semivariable plus variable cost for all countries plus 40 percent.

P205 of grade combined as diammonium phosphate.

About 80 percent of P05 in grade combined as mono-amnonium phosphate.

2.5 percent conditioner because grade contains considerable urea,

1 percent conditioner necessary to make grade product., Should store well.

2 percent conditioner.

- Calculated using sum of battery limits vlant plus off-sites.




Table 26

ESTIMATED PRODUCTION COST OF UREA-AMMONIUM PHOSPHATE

FROM AMMONTA, SOLID UREA AND SUPERPHOSPHORIC‘ACID\ INDIA

‘Plant iocation: Bombay, India‘
Plant capacity: 550 tons per day, 340-day year, 187,000 tons per year.

Fixed investments: Battery limits plant, $1,862,000; off-sites, $744,000; working capital, $3,000,000.23

| _ 34-17-0° } 27-32-0° 20-40-0°

Variable Costs Quantity/Ton  $/Unit $/Ten Quantity/Ton $/Unit $/Ton CQuantity/Ton ~S$/tUnit $/Ton

Superphosphofic acid ' | _
(70-percent F205) 0.248 T 94,17  23.35 0,467 T 94.17  43.98 0.583 T 9%.17  54.90
Urea (45-p¢rcen§ ) 0.619 T  66.66  41.26  0.326 T 66.66  21.73 0.222 T = 66.66  14.80
Ammonia 0.084 T 58.15  4.85  0.157 T 58.15  9.13  0.127 T 58.15;5  7.39
Water | | | 0.60 M gals.  0.02 0.0l '0.60 M gals.  0.02 0.01 0.60 ¥ gals.  0.02  0.01
Conditioner 0,025 ° 60,00 1.50 '0.010 1° 60.00 . 0.60 0.02 T f_ 60,00 1,20
Supplies and_gnalysiéy, . , ;0.15v | ' a, o 0.15 ﬁi‘_ - ';7;v , (‘70.15
Power . 20wk 0.0l 0.20 20kwh 0.0l  0.20 20 Who 0.0l  0.20
Fuel ofl f B .1.1x105.$rblj_ 050 _0.55 1.1x10% BTU . 0.50 'A‘_gégg’.f1;1£;o§,nrﬁ 1.1 0.50. _0.55

Subtotal - | O 7190 E 7635 0 . 79.20



Table 26
(continued)
34-17-0>
Semivariable Costs Quantity/Ton  $/Unit

Operating labor (0.184 man-hour at
$32.30 per hour)

27-32-0P 20-40-0°
$/Ton  Quantity/Ton $/Unit $/Ton
Maintenance (5 percent of investment

. per year)8

Quantity/Ton  $/Unit
0.42

$/Ton

0.42
Labor overhead (30 percent of cperating

. 0.70
labor and supervision)

0.42
.70 |
Subtotal

Fixed Costs

o 1.25
Plant overhead (70 percent of operating labor
and supervision)

R 1.25
0.29

Depreciation (10 percent of iqvestment

per year)z

- 1.39
Taxes and insurance (2 percent of investment
per year)8

0,29
Interest on working capital (7 percent)?

~1.39
Subtotal

———

v o 3,08
tal Manufacturing Cost

Return on investment (20 pefcent‘éf : '
investment per year)$

279




Table 26 _ ‘ .

(continued) o , ""_ o  ; 

34-17-0° 27-32-0> 20-40-0% B
Quantity/Ton $/Unit $§/Ton Quantity/Ton §/Unit 5/Ton  Quantity/Ton $/Unit §/Ton
Total Cost per Short Ton 79.02 83.47 86.32
Total Cost per Metric Ton ' 86.92 , 91.82 ' - 94,95

a. Assume that since recycle rate is about 1.2 as high for urea-ammonium phosphate plant as a diammonium phosphate
plant, the investment cost for this battery limits plant would be about the same ac a 700-ton-per-day diammonium
nhosphate plant which would cost $1,400,000 according to United Nations Fertiliizer Manual; and since this is a
foreign investment, total plant investment, $1 400,000 x 1.33 = $1,862,000; ofL~51tes, $744,000; working capital,
60 days of average semivariable plus variable cost for all countries plus 40 percent

b. P,05 of grade combined as diammonium phosphate.

c. About 80 percent of Pp05 in grade combined as mono-armonivm phosphate.

d. 2.5 percent conditioner because grade contains considerable urea.

e. 1 percent conditioner necessary to make grade product. Should store well.

f;_ 2 percent conditioner,

g. Calculated using sum of battery limits plant plus off-sites,




Table 27

- ESTIMATED PRODUCTICN COST OF UREA-AMMONTUM PHOSPEATE

FROM AMMONTIA, SOLID UREA AND SUPERPHOSPHORIC ACID, NIGERIA

Plant location: Lagos, Nigeria
Plant capacity: 550 tons per day, 340-day year, 187,000 tons. per year.

Fixed investments: Battery limits plant, $1,862,000; off-sites, $744,000; working capital, $3,000,000.2

34-17-0b ” 27-32-0° 26-40-0°
Variable Costs " : Quantity/Ton  $/Unit $/Ton _Quantity/Ton  $/Unit  $/Ton Quantity/Ton  $/Unit  $/Ton
Superphosphoric acid - _

(70-percent P50s) 0,248 T 86.47  21.4&  0.467 T 86.47  40.38 0,583 T 86.47  50.41
Urea (45-percent W) 0.619 T 62.66  38.79  0.326 T 62.66 20.43  0.222 T 62,66 13.91
Armonia 0.084 T 51,15 4.30 0,157 T 51.15 8.03 0.127 T 51.15 6.50
Water | ‘0.60 Mgals.  0.02- 0.0l 0.60 M gals.  0.02 ©0.01  0.60 M gals.  0.02  0.0L
Conditioner = 0,025 rd 56.00 1.40 0,010 T° ° 56.00 ° . 0.56. 0.02 7f . 56.00 1.12

_ Supplies and analysis | | | 0.15 T o o e 0.15
Pover 20 kwn 0.025 0.50 20 dwh 0 0.025  0.50 20kwh  0.025  0.50
' Fuel (natural gas) ‘1.1x10% BTU - o0.28 0.31 1.1x10% By 0.28 _ng;;' 1.1x10° BTU 0.28  _0.31

 Subtotal - - 66.50 - 70.37



Table 27
(continued)

| 34-17-0P 27-32-0° 20-40-0% .
Semivariable Costs Quantity/Ton  $/Unit $/Ton  Quantity/Ton  $/Unit $/Ton  Quantity/Ton $/Unit  §/7on
Operating labor (0.184 man~hour at

$2.30 per hour) 0.42 . 0.42 0.42
Maintenance (5 percent of investment . :
per year)§ ; C.70 0.70 ' 0.70
Labor overhead (30 pevcent of operating
labor and supervision) 0.13 0.13 _0.13
Subtotal " 1.25 1.25 1.25
Fixed Costs
Plant overhead (70 percent of operating
labor and supervision) o 0.2% 0.29 0.29
Depreciation (10 percent of investmen
per year)$ 1.39 1,39 1.39
Taxes and insurance (2 percent of investment
per year)8 0.28 0.28 0.28
Interest on working capital (7 percent)? 1.12 1,12 1,12
Subtotal ©3.08 3.08 3.08
Total Manufacturing Cost 71.23 74.70 77.24
Return on investment (20 percent cf
investment per year)8 2.79 2.79 2.79



Table 27

(continued)
\ b . “_ 5 b ' ‘ [
34-17-0 27-22-0 20 &0 0
Quantity/Ton  $/Unit $/Ton Quantity/Ten  $/Unit - $/Tor  Cuantity/Torn 3/Unit . &/Ton
Total Cost per Short Ton ‘ 74.02 : 77.49 : £0.03
fotal Cost per Metric Ton 8lL.42 . ' 65.24 ‘ v 33,03

o~

re

sbout 1,2 s high for urea-smmoniun phosphzate plant as a diammonium ph sphate
(‘

2. Assume that since recycle rate is
plant, the investment cost for this battery limits Plant weuld be about the same as a 7ﬂ0~ton-per-uay diammoniun

phosphate plant which would cost $1,400,000 according to Unitc'J Nations Fertilizer Manual; and since this iz «
foreign investment, total plant investment, $1, 400,000 x 1,33 - = $1,862,000; off-sites, 9744,000; working capital,
60 days of average semivariable plus variable cost for all countries plus 40 percent.
b, . Pp05 of grade cowbined as dizmmonium phosphate,
c. About 80 percent of P205 in grade combined as mono-anmonium phosphate,
d. 2.5 percent conditioner because grade contains considerable urea, : ' ‘
e. 1 percent conditioner necessary to make grade product. Should stere well,
f. 2 percent conditioner.

g. Calculated using sum of battery limits plant plus off-sites,




P | ‘ Table,ZS_l‘k’- ‘ ‘ o . &

SUMMARY DATA COMPARING COSTS. IR DESTINATION PORTS OF SOLYD BULK UREA IMPORTED VERSUS ITS MANUTACTURE FROU THEA-AMMONTA SULUTION IMPOR TEDs
AND COMPARIRG THE COSTS OF URFA-AMMONTUM PHOSPHATES PRCDUCED WITH SUTERPHOSPEORIC ACTO AND DREA-AMMOWIS SOLUTION -

VERSUS THEIR PRODUCTION TROM SUFERPUCSPHORIC ACID, AMMONYA AND SCLID UREA
. ‘ Estimared
Estimated Prodvction Cost Dollees Per Ton (Shovt fon) ' Bistaace
: Prom New
Urea 34-17-0 ) 27-32-0 20400 {riesns, La.
) Urea from Ures-Armonia Ures~Ammonium Phosphate from Urem-Ammmnia Solution asd Hautical
incetiona Manufactured ) " Sclution __Sumerpheashoric Acid ¥iles
Brazil “ ‘ 63.08 72.26 74,25 78.02 5,183
Turkey ¢ o 66.63 - 73.06 , 75.5% _ . 79.32 o 6,417
India _ 73.70 v B8.57 _ 82.30 85.97 . 2,495
Rigeria ) $5.23 72,42 74586 4,72 : , 5,074
' . ' A Uree-Ammeniuve Fiosphate from Zolid Ures, Awwenis
Tmpnorted Urea end Svperpheounhoric Acid ‘
Bra=z{l : 62.16" , 73.63 71.25 , 75.70 , 5,183
Turkey s 62,66 73.93 77.64 . §0.31 6,417
India o 66,65 72.02 o 83.47 : 86,32 9,495
Eigerie : 62.65 45,02 77.49 .. B0.63 5,074
lrage-Cost Material
Brazil S , Solid Urea Crea-fomeonis Sclutien Urem-dememis Solutiom  Ures-Awssufs Solution 5,133
Turkey ; . ’ Solid Ures Urea-irmounla Soluticn Urea-Ameonia Solutien  Ures=fwmonia Solutica C 6,617
India . Solid Urea Uroa«<fimronie Solutice  Urea-Ammonia Solutica Ures-fmmenofa Solution 9,435
Figeria - Solid Urea Wrea«femmuda Solutiom  Drea-dmwonla Solutien ' Gres~dmwonis Solatica - 5,074
Cost Difference, $/Ton .
Imsorting Ures ¥z, Ures-Armenis Solusion '
Brazil : ' -¢.52 +1.37 - +3.00 _ 41,68 5,183
Turkey -3.99 +5.92 22.02 , +1.00 6,417
Indis : : 7.0 +0.45 +1.67 . +0.35 . © 9,695
Migaria ' o =2.57 , '+1.29 » +2.63 ‘45,31 , -~ 5,074

a. The cosz for solid wrea in these caszes parteing Lo gsvzn&m:ﬁ:m in the Oulf Coast avea of tha Unfred StaZes s=d shipment co designated destinarnion
countries, .




Table 29

ALL RISX INSURANCE‘COSTS WITH REGARD TO SHIPPING FERTILIZER MATERIALS

FROM GULF PORTS OF THE UNITED STATES TO VARIOUS DESTINATION PORYS

Full Coverage 5-Pércent Deduntible
Insurance Insurance
: Insored Fate/$1.00  ins, Cost/Unit  Rate/$1.00  1Ins, Cost/Unit
Delivery Ports Materials © value/T? Ins. ValueP . Cost/T Plant Food Ins. Value® Cost/T Plant Tood
Santog, Brazil Ammonia -(82%) / 8 49,91 $50.0725 53,618 $0.044 $0.0400 51.9%96 $0.024
-~ 801lid urca (45%) - 58.61 ; 9.0100 0.586 0.130 - - -
" Urea-ammonia sslutien (33%) 26.65 0.0200 0.533 0.160¢ 0.0060 0.160 0.048
Superphosphoric acid (70%) ©104.37 0.0200 2.087 0.030 0.0075 0.783 0.112
Conditioner 55.50 0.0100 0.555 - 0.0100 0.555 -
Istanbul, Turkey Ammonia (82%) 47.71 0.0500 2.386 0.029 0.0060 0.286 0.035
: Solid urea (45%) 59.16 0.0050 0.296 0.066 - - -
Urea-zmmonia solution (33%) 27.67 2.0150 0.415 0.126 0.0050 0.138 0.042
Superphosphoric acid (70%) 106.30 0.0160 1.701 0.024 0.0070 0.744 0.106
Conditioner 56.00 0.0050 0.280 - 0.0050 0.280 -
Bombay, India Ammonia (82%) - 55,36 . 0.0650 3.637 0.044 0.0100  0.560 0.068
Solid urea (45%) - - 64.56 0.0085 0.540 0.120 - - -
Urea-ammonia solution (33%) 32.08 «  0.0120 0.385 0.117 0.0045 0.144 0.044
Superphosphoric acid (70%) 113.65 0.0140 1.591 " 0.023° 0.0065 ° 0.739 - 0.106
Conditioner ' ' 60.00 0.0085 0.510 - ¢.0085 - 0.51i0 -
. Lagos, Nigeria Ammonia (82%) 48.26 0.0500 2.413 - 0.029 . 0.0030 0.145 .. 0,018
; o Solid Urea (45%) 59.16 0.0075 0.444 0.135 - ; - '; -
Urea-ammonia solution (33%) 27.08 0.0150 0.406 0,123 ° - 0.0060 . .0.162 0.049
Superphosphoric acid (70%) 105.18 0.0160 1.683 0.024 - 0.0070 0.736 0.165
Conditicner 56.00 - 0.0075 0.420 - 0.0075 0.420 . -

a. Insured value is based on 110 percent of estimated U. S. production, storage, and loading cost plus ocean freight to
destination ports plus unloading cests. ’ : ‘

b. Pased on estimates provided by a fertilizer exporting company.

|





