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by 

Frank P. Achorn and Harold G. Walkup 

This study compares the costs of production and ocean sh pment of 

solid urea and anhydrous cmmonia with those for urea-ammonia solut on. The 

objective is to determine the costs of making available to four de tination 

countries solid urea ~ three grades of urea-ammonium phosphate terials. 

The urea would be made available at destination points direct 

shipment of finished product or by decomposition of the 

urea~ammonia solution to solid urea and ammonia. The urca-ammoniu phosphates 

would be produced in destination cou~tries from solid 1 and 

•' superphosphoric acid, or from urea-ammonia solution and superphosp oric acid. 

The Gulf Coast area of the United States was selected as the area 

for ~reduction of nitrogen-containing primary rr~terials considered in the cost 

analysis. These materials consist of solid urea (45 percent N) 1 

ammonia (82 percent N), and urea-ammonia solution (33 percent N). The production 

of \-let-process superphosphoric acid (70 percent P 2o
5

) is assumed in the 

vicinity of Tampa, Florida~ 

It is assumed that the solid urea would be shipped in b regular 

cargo vessels. The anhydrous anm1onia shipping costs were estimat shipment 

by refrigerated tankers at -28° F. and atmospheric pressure. The urea-ammonia 

solution selected is one having 5 psig. 0 vapor pressure at 105 F., which can 

be.considered a nonpressure solution for ocean shipment. The wet process 

superphosphoric acid would be shippt!,j in tankers equipped with st · inless steel 

tanks. 
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Destination countries and ports to which primary products are assumed 

to be shipped are: Santos, Brazil; Bombay, India; Lagos, Nigeria; and Istanbul, 

Turkey. These were selected to provide a variety of conditions, such as length 

of haul, port facilities, and factory lebor costs. 

End products at destination ports are solid urea and urea-ammonium 

phosphate grades 34-17-0, 27-32-0, and 20-40-0. The three urea-ammonium phosphate 

grades can be produced by reacting urea-anhT.onia solution with superphosphoric 

acid. In the production of both the 34-17-0 and 27-32-0 gr~des, the ammonia . ' 

and P205 are combined to form diamn1onium phosphate and supplemental urea is 

added to produce the desired N :PzOs ratio. ~Jith the 20-4(f-O grade, th~t ammonia 

and P2o5 combine to form monoammonium phosphate and no supplemental urea is 

required. 

Cost Analysis Assumptions 

The cost analysis is based c.n engineering cost estimates for modern 

plants of assumed capacit1,es. Storage, handling, and shipping costs for the 

different products were obtained from reliable sources. Crass roots plants 

were assumed.* These plants provide battery limits capacity plus off-site 

facilities. In most instances, off-site facilities were estiQated to require 

about 40 percent of the investment costs in the associated battery limits plants. 

Because of the increased costs of constructing plents overseas, investment costs 

for plants iri foreign countries were increased ·by. a !'actor of 1. 33 over those 

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

*Fertilizer manufacturing planta are designated battery limits p!!tnts if 
they'include only essential equipment and buildings required to produce a 
designated product or products. Off-site facilities·include the land on which 
the plant is located and such associated 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 plan~. 

• 
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by a factor of 1.5 over those estimated for domestic storage of he same 

construction and capacity. Hence1 all costs associated with stment for 

a given facility are higher in the designated countries than in he United 

States. 

Working C!l.pital for the plants was estimated to b0 &::qu·valent to 

that required for 60 days of variable and semivariable costs (60 days supply 

of raw materials plus lab-or). Forty pGtrcent of the working .capi al costs 

was added for incidentals. The grass rooto plant investment wa used in 

calculating depreciation, local taxes, insurance, and return on nvestment. 

An interest charge of 7 percent was used in determining the cost of working 

capital.· 

Operating labot· benefit costs include such items as va ati.on leave, 

shift diff6rential1 and ~nit ~~rk. ~llilntenance, which includes ' intenance1 

labor, and overhead_, uac <!c.lcul~ltod to ba 5 percent of plant inv .stment per ton 

of production capacity. S~torage, handliug, and shipping costs 

finished producta \Jt:tl:'u. obtained fl4 001 shipping c001paniafl and c 

producers. The costs 'for finished products in destination ports were calculated 

in a series of steps beginning with coota incurred in producing primary nitrogen 

and phosphorus prodYcts w~th appropriate storage3 handling, and shipping costs 

added between Bucccasi.ve stages :S.n the various processes. 

The findin.t;a of this mtudy indicate that it is more e onomical to ship 
¢ 

solid urea to all the forelgn cottntries considered than to ship urea-ammonia 

solution and cer.vart it to solid ur~a and ammonia at its destin 

for ma.nufacturina too thr~e grades of l.!rM-~ium pho~Sphate c in the 

analysis, it is more economical to &hip and use ~ea•ammonia so ution to the 
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exte11.t ponsible in each case rather than to ship end use solid urea and anhydrous 

~~onia. 1he cost differences obtained are presented in the following excerpt 

from table 28o 

!f!~lma~~~-Ad"!!!.11tage _9-!:.._~isndvantage in Dollars 
!£F_J[hort Ton of Product in De~ation Country Ports 

Urea 34-17-0 27-32-0 20-40-0 
~ Urea-Ammonia Using Superphosphoric Acid with 

Solution Versus Urea-A~onia Solution Versus 
Port --~1 isl Ur'=.a ___ Anhydrog~ Arr®onia and Solid Urea 

Brazil -0.92 1.37 3.00 1.68 

Turkey -3.99 0.92 2.09 l.OO 

India -7.04 0.45 1.67 0.35 

lHgeria -2.57 1.20 2.63 5.31 

Anal.zsis __ _o_! Costs 

The analysis is develc,ped and presente4 through a sertes of tables 

which include the conulative costs .at given stages of production and mcwement 

to destination countries. All <:,uantities of product are presented in short 

tons {2;000 pounds). Tables pertaining to individual product coat estimates 

show estimated plant capacity, fixed investment required) and various categories 

of inputs, including quantity and price, as well as the assumption and resulting 

costs of variable, semivariable, and fixed cost items. Summary tables are 

presented to ahmv cost comparisons at certa:l.n stages of ·production, shipment, 

and manufacturing considered in the analyoes. 

"" Table 1 shows the cost of manufacturin~ anhydrous ammonia in Louisiana, 

U.s;A. in a modern 11 000-ton-per-day plant using centrifugal compreasors operated 

by steam turbines. The estimated investment cost is $11 million for a battery 

Hmits plant cmd an additional $4 million for off-site facilities and equipment. 
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With a. depreciation rate of 10 percent and a return of 20 percent on investment, 

which was assumed for all plants in the stLtdy, the total 

manufacturing the anhydrous ammonia is $29.47 per ton. 

Table 2 presents the ::.os ts of. ;er~.!;;l:.C.i.ng urea as 83 

solution. The investment cost for the 400-ton-pcr-day 

roots producing facility in $4.9 million.. Total cost 

estimated to be $35.64 per ton of urea in solution. 

cost of 

urea 

grass 

In the next step of the analysisJ the ~c~o~s~t~o~f~~~~~~u~r~e~a~·-a.mm~.o~n-.ia. 

solution (33 percent N) in the Gulf Coast area is presented in 

cost of the manufacturing facility is estirnated to be $1401 000 

having a capacity of 1,~067 tons per day. The cost of 

us.cd in this process is obtained from tables 1 and 2 respectively 

cost per ton of urea-armnonia solution is $19.87 at the Gulf .Coast 

3. The 

a plant 

urea solution 

Estimated 

Table 4 presents estiir..ated s;_gsts foE..,.E._o_d...;L;..;tc-i-.n....._ ........ ___ -t_ the same 

site Where.ammonia is prod~ced (for which coBts a~e estimated 

fixed investment :i.n the l~SO-ton-per-day plant is estimated to 

Total cost of solid urea production is estimated to be $l•3.69 

'fhe cost of produd.ns; ~ret-eroceas I?hosphoric. ~cid in Fl 

sented in table 5. The fixed i.nvestment for the 600-ton-per-day 

estimated to be $16,539,000, which includes both battery limits a 

1). The 

million. 

is pre ... 

facilities for the wet-process phosphoric acid plant. These off- ite investment 

costs amount to 75 percent rather th~n the 40 percent usually est m~ted of that 

required for the battery limits plant because of the nature of th s plant. It 

is assumed that the cost of concentrating St.,-percent P 2o5 wet-pro ess phosphoric 

acid to 70-percent P2o5 acid is $8 per ton of P2o5 • This cost es imate was 

obtained from commerc:i.al producers of \"let-process superphosphoric acid. The 

total estimated cost of 70-percent P2o
5 

wet-process superphosphor c acid is 

$100.55 per ton of P2o
5

• 
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Table 6 presents ~osts of storing and handling anhydrous ammonia in 

the u.s., based on two shiploads of 12,000 tons each, or the equivalent of 

24 days of production from the 1,000-ton-par-day plant. This 24,000 tons of 

storage is the refrigerated type in which a temperature of M28° F. is 

maintained at atmospheri.c pressure. The estimated investment in this 

facility is $960,000 1 or $40 per ton of storage capacity. Assuming an 

annual throughput of 330,000 tons (the total estimated annual output of 

a 1,000-ton-pcr-da.y plant operating 330 days per year) and various operating 

costs for the storage facility, storage cost per ton is estimated to be 

about $1.54 for the U. S. Gulf Coe.st. 

Table· 7 presents .:-stoLin~J!d_,handJJ.ng_ costs for ai!hy_drous ammonia 

.!.!! the ,E.q,rt1L.21 fou~· re£_eiyin..&,.....£.QQntries. Costs incurred in handling and 

storage are about 50 percer.t higher pE:r ton of throughput than for etor.age 

in the United Stutes. 111is increase in cost occurs because of the higher 

investment required in foreign countr~e~. lberefore, all costs based 

on investment costs lire higher. Also, the cost of power is estimated to be 

3 mills per kwh higher in destination countries. 'l'he capital investment is 

estimated to he $1,4LJO,OOO for a 24,000-ton-capacity storage tank, which 

amounts to $60 per ton of capacity. Overall storage costs per ton of product 

put through the fac:ility amount to about $2.14. 

The cost_qf storing_ and handHng urea-a.,Emonia solution in the U...Ji. 

Gulf Coast area i.s preoented in table 8. Investment in storage capacity, 

pumping equipment, and other items amounts to $160,000, or about $7 per ton 

of storage capacity. With em annual throughput of 352,110 tons (from the 

production estimate. presented in table 2), the cost per ton of product for 

domest:tc storage and handling amounts to about 41 cents per ton. 

• 
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of urea•runmonia solution. Overall costs for the foreign handling 

of urea-ammonia solution~ estiw~ted to be about 50 cents per 

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

be $300,000 or about $12.50 per ton. Annual throughput is est ated to be 

148,500 tons (based on the estimated output of .the the cost 

estimate was developed in table 4). The estimated throughput 

for domestic handling and storage of urea amounto. to .about $1. 

Table 11 presents costs for foreign of bttlk urea. 

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

tons; costs per ton ~re estimated tc be ebout $19. Overall co ts per ton of 

product put through the facility E!.mount to $1.67. 

The ~ t s .'?..f_.s.t~..!iruL~P.d hand 1 t.!\& we t-:-p_rocc s s supes~~~~..:;.;::;.....::t-=c:.:i=d 

produced in Florida are presented in table 12 •. capital for 

·a 24,000-ton storage facility are estimated to be $569,800 or 

Ba~ed on an annual throughput of 214,280 tons of 70-percent P2 5 acid, the cost 

per ton amounta·to about $1.35 per ton of P2o5• 

In table 13, the cost of e and handlin 

suEerphosphoric acid in presented. The capital invegtment a 24,000··ton 

atorage facility is estimated to be $854,700 or nearly $36 per ton. Tale cost 

per ton of acid for handling and storage based ·on a throughput of 214,280 tons, 

amounts to about $1.83 per ton of P205. 

Table 14 is a _?ummary~cost dat~obtai.ned from estinates presented 

in previous tables, as well as ship-loading in domesti-c ports Emd unloading in 

foreign ports, for the four primary products considered: anh drous ammonia, 
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urea, urea-~~onia solution, and wet-process superphosphoric acid. Thus, the 

last coll.mll\ 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 surnruar~. for the ,tota~ de]:ivere,d, ,cost. per ton 

.of primary producto end per unit of plant nutrients into storage in the four 

ports •. CoDts given in table 14 are used in this presentation, and appropriate 

freight costa are added. It is asslli~ed that the solid urea would be shipped and 

handled in bulk. 1-lh:i.l.e little urea has been shipped in bulk overseas, other 

materials having about the same or higher hygroscopicity have been shipped over­

seas without difficulty. Also) it is common practice to ship and handle urea 

in bulk in this country. It was assumed further that urea would have the same 

ocean freight rate ae bulk am.'Uonium sulfate. Insurance coats are not included, 

sillCe they appear not .to alter the cost picture sufficiently to warrant their 

inclusion. Hmvever; they ar.::; presented :i.n table 29 as a matter of information. 

The cost of~~an~.!:!.Ei.!1~L-~~..l!2.!!1 u.:ea-ammonia solution in Santos, 

Brazil, is presented in table 16. A similar cost analysis is given for Istanbul, 

Turkey, i.n table 17; for Bombay, India, in table 18; and for Lagos., Nigeria, in 

table 19. A capital investment cost of $3 1 1141 000 is estimated 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,concentrat.or, 

prilling tovmr) cooler) screens, solid handling equipment, and off-sites. The 

annual production of urea Has assumed to be 136,000 tons. Since anhydrous 

ammonia is a by-procuct · v...'hen solid urea is r,1anufactured from urea-amr.iOnia solution, 

a credit for ammonia is gi.ven in each case, based on the cost of anhydrous ammonia 

delivered to and stored in each country as presented· in table 15. The following 

cos~s per ton of solid urea. manufactured from urea-ammonia solution were determi.ned 

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. 
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The cost of manufacturing urea-a~onitun _p~_osphates in th three grades 

considered (34-17-0, 27-32-01 and 20-40-0) from urea-ammonia solut on and wet­

process superphosphoric .ac:!j_ for Santos, Brazil, is presented iri t~ble 20. A 

similar cost analysis is presented for Istanbul, Turkey, .in table ~l; for Bombay, 

India, in table 22; and for !"agos, Nigeria, in table 23. A capita investment 

cost of $3,0901 000 is required for the 550-tot\-per-day plant consi~ered for each 

country. The capital investment for these plants. is based on a 11 000-ton-per-day 

diammonium phosphate plant. Thi.s assumption is realistic because it assumes that 

the recirculation rate in the urea-ammonium phosphate plant will be 10 pounds of 

recycle per pound of product. This is compnred to a 5-to-1 recirculation rate 

ibr a conventional diarr~onium phosphate plant. It was assumed that the annual 

production of any one or any combination of these products would le 1871 000 tons. 

Costs per ton of each of the ammonium phosphate products produced 

from urea-ammoai.a solution and. superphonphoric acid in each port cnsictered are 

presented in tables 20 through 23. ' 

Costs of manufactm:ing urea-ammonium phosphates from anhydr_?us _ammonia, 

solid urea, and wet-Erocess superph~sEhoric acid in d~stination cbuntr!£! are 

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

percent of that required for plants using urea-arr~onia solution, plants for 

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

investment cost than those which use· urea-ammonia solution. The capital invest­

ment for these plants is based on that required for a 700-ton-per-day diammonium 

phosphate plant. The total investment in each grass roots plant of 550 tons of 

daily capacity is estimated to be $2 1 606,000. The total cost of manufacturing 

per ton for each of the three products considered is presented it tables 24 

through 27 for each of the four ports. 

i 
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Tablt'! 28 presents a sy.nu-na:r_y_ of all~..£.OSts considered for urea and 

urea-ammon~~.Eho~~hate~ on a per-ton of product basis in ports of the four 

destination countries chosen for the analysis. Data in this table compare 

costs using urea-·ammonia solution with those for anhydrous ammonia and urea 

·in the production of urea-ammonium phosphates. Also, costs of receivlng solid 

urea versus its manufacture in developing countries from urea-ammonia solution 

can be compared. As a general rule; costs of manufacturing urea-ammonium 

phosphates from urea-ammonia solution and superphosphoric acid appear to be 

lees than when these products are manufactured from solid urea, ammonia, and 

superphosphoric acid. However, the advantage of using t}:ie urea-ammonia solution 

decli.nes as the sh:i.pment di.stance lncreases. For urea, there appears to ~e no 

advantage in manufacturlng :l.t front urea-ammonia solut:l.on in desti.nation countries. 

Instead1 it appears des:f.rable to ship solid urea as· a fi~l product {not to be 

used in further manufa~ture) t~ all countries considered. 

Table· 29 preacmta the estimated tnsunmce ratef: and costs 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. 

. " 

' 
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Table 1 

EST11>1ATED COST OF ~1ANUFACTURING ANHYDROUS AMMONIAa 

Plant location: Louisi.ana, U.S.A. 

Plant capacity: 1,000 tc.ns per day, 340~day year, 34·0 ,000 tons p r year. 

Fixed investments: Battery limits plant, $11,000,000; off~sites, $4,400,000; 
working capital, $1,189,000b 

Quantity Dollar 
Variable Costs Per Ton° Per Unit 

Natural gas 34.2 MCF 0.25 

Power 5 kwh 0.007 

Cooling water 67.2 H ge.l. 0.02b 

0.43 M gal. b 0.25 Boiler water 

Catalyst and chemicals 

Operating supplies 

Loss 0.01 28.00 

Subtotal 

Semivariable Costs 

Operating labor (6 men per shift plus 
superintendent) 0.15 man-hour, 4.00 per ~an-hourc 

Maintenance (5 percent of investment)d 

Labor overhead (30 percent of operating 
labor and superintendent) 

Subtotal 

Dollar 
Per Ton 

8.55 

0.04 

1. 34 

0.12 

0.58 

0.35 

0.28 -
11.26 

0.60 

2.26 

Q.JJ! 

3.04 



Fixed Costs 

Table 1 
(contim.1ed) 

Plant overhead (70 percent of operating 
labor and supervision) 

Depreciation (10 percent of investment per year)d 

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

Interest on t·:orking capital (7 percent) 

Subtotal 

Total Man_ufa~.!urin~ Cost 

Cost Item 

Return on investment and administrative expense 
(20 percent of investment per year)d 

Total Cost_~F Short Ton 

Total Cost ~Metric Ton 

Dollar 
Per Ton 

0.42 

l}. 53 

0.91 

0.25 

6.11 

20 ·'•1 

9.06 

29.47 

32.42 

a. Process: natural gas desulfurization, high-pressure reforming, co2 removal 
by M.E.A., met:hanation, compression, and ammonia synthesis using centrifugal 
compressors and steam turbines. 

b. Capital cost for battery limits and utility data obtained from reprS.nt 
of paper, "Aspects of Large-Scale Ammonia Production," by L. C. }..xelrod 
and T. E. O'Hare, presented at U. N. Inter-Regional Seminar on the 
Production of Fertilizer, August 24 through September 13, 1965. Cost 

for off-sites.~ preoperating expense, and contingencies from paper, 
"Questions and Answers on Today's Am..rnonia Plants," June 21, 1965, 
Chemical~ineering.· Working capital, 60 days variable plus semi­
variable cost, plus 40 percent. 

c. Includes benefits. 

d. On battery limits plant plus off-sitPs. 

' 



Table 2 

ESTIMATED COST OF Y.1.ANUFACTURE OF. UREA SOLUTION BASED ON 100 PER ENT UREA 
3 

Plant location: U. S. Gulf Coast 

··· .. Plant capacity: 400 tons per day of 100-percent urea, 340-d~y y ar, 
136,000 tons per year of 100-percent urea. 

Fixed ilwestments: Battery limits plant, $3,500,000; off-sites, $1,400,000; 
working capital, $791,000b 

Quantity Dollar 
Variable Costs Per Ton Per Unit 

Ammonia 0.58 T 29.47 

Carbon d:i.nxide 0.75 'l' 

Oil 3.0 gals. 0.20 

Power 151 kwh 0.007 

Steam 2.2 1-t lbs. 0.45 

Water 20.0 M gals; 0.02 

Operating supplies 

. Product loss 0.01 36.00 

Subtotal 

Semivariable Costs 

Operating labor (5 men per shift) 
(plus 1/2 foreman) 0.15 man-hour, 4.00 per man-hourc 

Maintenance (5 percent of 
investment per year) 

Labor overhead (30 percent operating 
labor and supervision) 

Subtotal 

Dollar 
Per Ton 

17.09 

0.60 

1.06 

0.99 

0. l~O 

o. 20 

0.36 

20.70 

0.60 

1.80 

... 2.58 



Fixed Costs 

Table 2 
(continued) 

Plant overhead (70 percent of operating 
labor and supervision) 

Depreciation (10 percent of investment 
per year)d 

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

Interest on working capital (7 percent) 

Subtotal 

Total 1-!anufactuiin& Cost 

Cost~· 

Return on investment and administrative 
expense (20 percent of investment per year)d 

Total Cost per Short Ton. 

Total Cost per Metric Ton 

a. 83-percent solution ancl total recycle. 

Dollar. 
Per Ton 

0.42 

3.60 

. o. 72 

O.l~l 

5.15 

28.43 

7.21 

35.64 

39.24 

b. From cost curves supplied by Girdler Corporation for battery limits plant. 
Forty percent of battery limits investnv:mt for off··sites. liorking capital 
assumed as 60 days of variable and semivariablc costs plus 40 percent. 

c. Includes benefits. 

d. On battery limits plant plus off-sites. 



· Table 3 

ESTI¥~TED COST OF ~~UFACTURING UREA-~10NIA SOLUTION 

33 PERCENT N (19-0-37.5) 8 

Plant location: U. S. Gulf Coast -

Plant capacity: 1,067 tons per day0 , 340-day year, 362,780 ton per year. 

Fixed investments: Battery limits plant, $100,000; off-sites, 40,000; 
no working capital required. 

Variable Costs 

Urea solution 
{100-percent urea) 

Ammoni.a 

Water 

Power 

Operating supplies 

Product loss 

Subtotal 

Semivariable Costs 

Operating labor (2 men per shift) 

Quantity Dollar 
Per Ton Per Unit 

0.375 35.64 

0.190 29.47 

0.104 H gals. 0.02 

4.00 kwh 0.007 

0.01 20.00 

(plus 1/2 foreman) 0.06 man-hour, 4.00 per man-hour 

Maintenance (5 percent of investment) 

Labor overhead (30 perc~nt of operating labor) 

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 year)d 

Subtotal 

Dollar 
Per Ton 

13.37 

.5.60 

0.03 

o.ot~ 

0.20 

19.24 

0.24 

0.02 

0.07 

0.33 

0.17 

O.Ott 

0.01 

0.22 



!2~al Manufacturin8 Cost 

Cost Item 

Table 3 
(cont1.nuec1) 

Return on investment and administrative expense 
(20 percent) 

Dollar 
Per Ton 

19.79 

0.08 

19.87 

21.86 

a. Vapor pressure at 5 psig. flt 105° F. Parenthetical notation indicates 
percentages of ammonia 1 ammonium nit·.rate, and urea 1 respectively. 

b. Based on 400 tons of u~ea per day. 

c. From a commercial company's operAting dat<-1. 

d. Calculated on battery limits plant plus off-sttes. 
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Table 4 

ESTIMATED COST OF ~uFACTURE OF PRILLED UREA 

Plant location: Louisiana, U.S.A. 

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

Fixed investments: Battery limitB plant, $5,300,000; 
working capital, $1,020,0008 • 

Quantity Dollar 
Variable Costs Per Ton Per Unit 

Ammonia 0.58 T 29.47 

Carbon dioxide 0.75 T 

Oil 3.0 gals. 0.20 

Pm·u:r 190 k'ilh 0.007 

Fuel gas 9.7 MCF 0.25 

Water 17.0 M gals. 0.02 

Clay 0.02 T 50.00 

Operating 1" b supp ~es 

Product loss, 0.01 

Subtotal 

Semivariable Costs 

Operating labor (5 men per shift and 
1 superintendent) 0. 28l• man-hour, 4. 00 per man-hourC 

1-faintenance (5 percent of investment) 

J,abor overhead (30 percent of labor. and supervi.sion) 

Subtotal 

$2,120,000; 

Dollar 
Per Ton 

17 .09. 

0.60 

1. 33 

2.43 

o. 3l} 

1.00 

0.20 

22.99 

1.14 

2.1}3 

0.34 

3.91 



Plant overhead (70 pc1:.·cent of oper.Et:ing labor and 
supendsion) 

Depreciation (10 percent of ir!vestmcnt per year)d 

Local taxes and insurance (2 percent invectment per year)d 

Interest on vmrking ca.pital (7 percent) 

Subtotal 

Cost Item 

Return on inve st;nent and 
expense (20 percent of 

2drEirti st t~ n t i ,.,e 
Lilvest!nCilt :jc~~· 

--------------·-·----~---~-----------

Dollar 
Pe1.· Ton 

0.80 

4.85 

0.97 

7.09 

33.99 

9.70 

43.69 

48.06 

--·-----
a. Battery 1imitB plant cost informr1tion su_?plied by }!r. }·1. C. Verghese, 

Inter-Regio!lal Advisor of the 'fechnologi.cal Division, Centel::' for 
Inte:national Developmant, United Nations. Off-sites, 40 percent of 
battery limits plent. Working capital, 60 days of variable plus 
semi variable costs plns l+O p·~rcent. 

b. Operating data from .!l ccrr..n·~re:ia1 ·~:ompany. 

c. Includes benefits. 

d. Calculated using battery limits plant plu3 off-sites. 



Table 5 

!_STll:L.~l'ED COST OF HANUI!'ACTURING WET-PROCESS PHOSPHORIC ACID 70 PERCENT P 2Q_sl 

Plant location: Florida, U.S.A. 

Plant capacity: 600 tons P2o5 per day, 340-day year, 
annually. 

Fixed investments: Battery limits plant, $9,429,000; off-s tee, $7,110,000; 
working capital, $3,250,000a 

Quantity 
Per Ton 

Phosphate rock 72 B.P.L. 3.27b 

Sulfur 0.93b 

Cooling water 27.0 M gals. 

Boiler feech1at:er 1 H gals. 

32! k\.;h 

Supplies and chemicals 

Product loss 0.01 

Subtotal 

Semivariable Costs 

Salaries and wages 
0. 61L}c man-hour, 4. 00 per man-hourf 

Maintenance {5 percent per year of investment) 8 

Labm~ overhead (30 percent of cale.r:!.ea and wages) 

Subtotal 

Fixed Costs ------· 
Plant overhead (70 percent of salaries and wages) 

Depreciation (10 percent per year)8 

Interest on working capital (7 percent)h 

Taxes and insurance (2 percent plant i.nvestment)8 

Subtotal 

Dollar 
Per Unit 

7.9oc 

26.ood 

0.02 

0.40 

0.009 

. 93.00 

Dollar .Per 
Ton <r22~ 

25.83 

24.18 

0.54 

0.40 

2.94 

1.71 

0.93 

56.53 

2.46 

4.05 

0. 74 

7.25 

1.72 

8.10 

1.12 

1.62 -
12.56 



Total Manufacturtng Cost 

Cost Item 

Return on investment (20 percent) 

Total cost per short ton 

Conversion to Su~e~phosehoric Acid 

Toble 5 
(continued) 

Concentration ($8 per ton of P2o5 
for 54 percent P2o5 to 

70 percent P205)~ 

. Cost (70 percent P2o5 superphosphoric acid y,ret-process) 

Cost Per Metric Ton 

I 

Cost per Ton of Superphosphoric Acid $70. 39 

Dollar Per 
Ton (P 20 5) 

76.34 

16.21 

92.55 

8.00 

!00.55 

110.61 

a. Cap:i.tal investments from p'aper, "Economic Out·::.ook for Ele111E!ntal Phosphorus," 
in Fertilizer Hanufactu:rc cy 1'. P. Higne:tt and M. M. Striplin, to be presented 
at the 1967 meeting of the American Institute of Chemical Engineers. 

b. Assume 92-percent recovery H"~so.~: P,1 05 \V't. ratio = 2. 56. 
.... -+ ... 

c. Quoted price commercinl producer. 72 B. P .1~. instead of 68 B. P. L. because 
superphosphoric acid produced. 

d. Oil, Paint and Drug Reporter, current price. 

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

f. Includes benefit~. 

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

h. Sixty days of variable and ser.livariable cost, plus 40 percent. 

i. Supplied by commercial producers. 



Table .6 

lli.....:S;;..:•:......::C..::.O;:;.;ST::.....::F..;:;O.::::R:.....S;:;.;T:..::O:.=.R:.::I:.:.N.::.G..:A::::..N::;:;D:_:.::RA~=U:.:;:W::.::L:.:::I:.:.:.N.::.G:.....O:.:F:......::::A:.:.:.N::.HY::.:D:.:R;:.;:O;.::U,.;;;..S....;AMM=;:.;:O.;;,;N=IA 

Storage capacity: 24,000 tons 3 

Capital investment: $960,0oob 

Annual throughput: 330,000 tons 

Annual Operatin~~~ 

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

Cooling water (22.11 NM gals. at $0.03 per H gals.)" 

Steam (52.8 l11:1 lbs, at $0.~·1 per H lhs.) 

Labor and supervisionc 

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_]'_~d~.s.!_ 

Cost per Metric Ton of Product 

$ 69, 00.00 

63.00 

48.00 

00.00 

00.00 

00.00 

00.00 

00.00 

192 OQ.&Q. 

$506, 11.00 

$ 1.536 

1.693 

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

b. Based on information supplied by the United Nations' staff~ garding 

refrigerated storage of anhydrous ammonia at -28° F. pheric pressure. 

c. Based on the requirement of one laborer at $2 per hour and o e supervisor 
at $3 per hour on each shift. 330-c!ay year. Assume 10 days of storage 
associated with production facility. 

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



Table 7 

~IGN Cq§T FOR STORING AND HArj_pLXNq _Qf_ ANHYDROUS AMMONIA ·:. 

24,000 tonsa 

Capital investment: !'::1 4bJJ ooob ... , . J 

· Annual throughput: 330,000 tons 

Annual Operatina Cos~~ 

Power (9,900,000 kwh at $0.010 per k\~1) 

Cooling l~ater (22.11 HH gals. at $0.03 per H gals.) 

Steam (52. 8 MH lbs. at $0.41 per 11 galS.) 

Labor and supervisionc 

Overhead (100 percent o!: labor e.nd supervision) 

Maintenance (3 percent of investment) 

Taxes and insurance {2 pe:r.cen~ of investment) 

Depreciation (10 percent of investment) 

Return on investment (20 percent of investment) 

Total 

Cost per Short: Ton of Product 

Cost per getric Ton of Product 

$ 99~000.00 

663.00 

21,648.00 

39,600.00 

39,600.00 

[:.3,200.00. 

28,600.00 

14l•,ooo.oo 

• 288 ao,oo. oo 

$704,511.00 

$ 2.135 

2.353 

-----------------------------------------------~-----------------------------·-----
a. Approximately equivalent to two shiploads of 1,200 short tons each. 

b. Equivalent to 1.5 times the U. S. cost. 

c. Assume total labor cost about samB as U. s. cost. The indiv:J.duel labor 
cost is less, but rnore laborers are used. See table 9 for U. S. labor 
cost. 330-dny year. Asscme 10 dD.ys storage associated with production 
facility. 



Table 8 

U. S. COST OF S'l'ORING A..~D Hl.J~DLING UREA-Ai'1.MONIA SOLUTIO~ 

33 PERCEN:r N (19 -0-37.52.8 

Storage capacity: 24,000 tons 

Capital investment: $160)ooob 

Annual throughput: 352,110 tens 

Annual Operating Costs 

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

Labor and supervisionc 

Overhead (100 percent of labor <md supervision) 

Maintenance (3 percent of investment) 

Taxes and insurance (2 percent of investment) 

Depreciation (10 percent of investment) 

Return on investment (20 pe~cent) 

Total 

fEst per Short Ton of Product 

Cost per Hetric Ton of Product 

$ 8,085.00 

39,600.00 

39,600.00 

4,800.00 

3,200.00 

16.000.00 

32 '000. QQ. 

$1l•3,285.00 

0.407 

0.449 

a. Vapor pressure of solution of 5 pn,ig, at 105° F. ParenthEtical notation 
indicates the percentage of ammonia, ammQn.i.um nitl·ata, and tt ea respectively, 

b. Based on the assumption that the solution weighs nine pounds per gallon. 
A commercial supplier's one-million-gallon solution tank cosl s $30t000 or 
3 cents per gallc.n. Storage capacity of 5,333,333 gallons i required. 

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



Table 9 

FOREIGN COS'£ OF STORING AND HANDI~ING OF URF.A-AMMONL4. SOLUTION 

?3 ~[RC~N~~£_(19;Q~37.?J~ 

Storage capacity: 24,.000 tons 

Capital investment: $240,000b 

Annual throughput: 352; 110 tons 

Annual O~~ting Costs 

Power (J., 155,000 kwh at $0.010 per k~:h) 

Labor and supervi~:i.on c 

Overhead (100 percent of labor and supervision) 

Maintenance (3 percent of investment) 

Taxes and insurance (2 pcl·cent of investment) 

Depreciation (10 percent of investment) 

Return on investment (20 pe~cm•t) 

Total 

Cost per Sho~t Ton of Produ~t 

Cost per Metric T,on o{_Pr,oduct 

39,600.00 

.39,600.00 

7,200.00 

4,800.00 

24,000.00 

~000.00 

$174,750.00 

0.497 

0.548 

----------------------------------------------------------
V - 1 ' f 5 i 105° F P h t' 1 ~ a. apor pressure of so ut1on o · ps g. at • arent e 1ca notat~on 

indicates the percentage of ammonia, ammonium t!itrate, and urea respectively. 

b. Equivalent to 1.5 times tile U. S. cost. See table 8 for basic U. S. cost. 

c. Assume labor cost same as U. s. The indi\ridual labor ra.te is less, but 
more people are used. See footnote c, table 7, basis of U.S. labor cost. 
330-day year. Assum.; 10 days storage associated with pr·oduction facillty. 



l'ablt~ 10 

U. S. STORING Al:iD HANDLING COSTS FOR UREA FROM 

450-TON-PER-DAY PLANT pPE}L~TING 330 DAYS ANNUALLY 

Storage capacity: 

Capital investment: 

Annual throughput: 

a 24,000 tons 

$300,000 

148,500 tons 

Annual Operating Costs 

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

. b 
Labor and supervision 

Overhead (100 percent of labor and supervi~ion) 

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 Produ~~ 

yost Per Metric Ton of Product 

$ 8, 2l~6. 70 

3.9; 600.00 

39, 600._00 

9,000,00 

.6, ooo .. oo 

30,000.00 

6Q.,_QOO. 00, 

$192,446.70 

$ 

1.428 

J2; Cr~~-o 
a. Approximately equivalent to tvro shiploads of. .lftee· short t ns each. 

b. Assume one laborer at $2 per hour and another at $3 per hot:r. Assu:ne 
10 days storage· associated \-lith production facility. 



Table 11 

FOREIGN S'l'ORING AND F.i\NDLING COSTS FOR UREA IMPORTING FROM • •a•----·-·--..,. 
450-TON-PER-DAY PLANT OPERATING 330 DAYS ANNUALLY 

Storage capacity: 24,000 tonsa 

Capital investment: $450,ooob 

Annual throughput: 148,500 tons 

Labor and supervisionc 

()-,;rerhead (100 percent of lcbor and supervision) 

Haintenance (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 o~.Y~~ 

$ 11 '781.00 

39,600.00 

39,600.00 

13,500.00 

9,000.00 

45,000.00 

90aOOO.OO 

$2l•8,481.00 

$ 1.673 

1.844 

---------------------------------·------------------!02/o-o-0 
a. Approximately equivalent to two shiploads of ·~ short tons each. 

b. 1.5 times U. S •. lnvestment cost. See table 10 for U. S. cost. 

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



Storage C6pacity: 24,000 tons 

Capital investment: $569,8008 'b 

Table 12 

Annual throughput: 150,000 tons of P2o5 equivalent to 214,280 tons of 
70 pe1.·ccnt P2o5 

Annual Operating Costs 

Power (1,200,000 kwh at $0.009 per kwh) $ 1 ,800.00 

!.abor and supervisionc 3 ,600.00 

OVerhead (100 percent of labor and supervision) 3 ,600.00 

Maintenance (3 percent of j_nvestment) l ,094.00 

Taxes and insurance (2 percent of investment) 1 ,396. 00 

Depreciation (10 percent of investment) 5 ,980.00 

Return on investment {30 percc~nt) 11 960.00 

Total $28 ,430,00 

Cost 2er Short Ton 1. 351 

l.l.7 5 

a. 150 tons of superphccphoric acid storage cost $20,000 proj cted to 
2lJ-,000 tons by: 

('24J?~\
0 · 66 X $20JOOO = $569,800 

150-:l 
Reference for 150 tons of storage is a commercial company' actual 
construction record. Basis for calculation from :;.F;:;.u.:.:n;:;:.d;:;.am~en=tFl::::.s_o=f_C=o::::.st::::. 
in Chemical Indus;ri: by Bauman. 

b. Tank well insulated with rigid urethane foam insulation. cicl added 
to tank at a tem-oerature well above 200° F. lt should not cool belo\>T 
150° F. prior to. shipment, because hot acid is continuous!· added to 
tank. 

c. Based on require.ment of one ·laborer at $2 per hour and one supervisor 
at $3 per hour. 330-day year. Assume 10 days storage ass elated with 
production facility. 



· Table 13 

J!OREIGN COST OF STORING AND HANDLING SUPERPHOSPHORIC ACID 

Storage capacity: 24,000 tons 

Capital investment: $854,700a,b 

Annual throughput: 150,000 tons of P2o5 equivalent to 214,280 tons of 
70 percent P2o

5 

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

Labor and supervisionc 39,600.00 

Overhead (100 percent of labor and supervision) 39,600.00 

Maintenance (3 percent of investment) 25,640.00 

Taxes and insurance (2 percent of investment) 17,094.00 

Depreciation (10 percent of investment) 85,6.-70.00 

Retur · t t (.·"J."v pe ... ·cent) n on J.nves men.: .. _!70,940.00 

1'otal $390,344.00 

~ost __ Per Short Ton 1.822 

Cost Per Metric Ton 2.008 ------

a. 1.5 times U. S. investment cost. 

b. See footnote~-a and b of table 12. 

c. Assume total labor cost same as in U. S. Individual labor \·lage rate 1.s 
lor.-Je'i:') but more laborers are used. 330-day year. Assume 10 days storage 
associated with production facility. 



Table lit 

S'GHHAR'l 01!" PR~CT!ONz S'!ORAGif.. LOADING, tiN~~ADINGJ MID RF:STORING 

Oi! ANMm~IA. UltEA, Ui.Ut>\-AHMON!A SOLUTIC1N. AND WET~I:'P..OCESS SUPI::P..PHOSPHOlU:c ACID ___ .._.. ____ , ___ .. ,_.~ ...... ---·· _______ ,_,,....., __ ,., .... _ ... ,_-... "--·-------------·--

u. s .. u. s. Foreign Por.eign Total Production 
Proclucti(Yn Storage J .. oading Unloadiug Storage 8.nd Handlit'l.g Co~".:t, 

a Cost Cost Cost Cost Cost Exchtding Freight 

~-ia_l_,~--~-· i-f'i' _fj}.:!. o_n~- _1/.];2.~~~ _tLT~c:r::_ _ _UJL'?.E.... $j_Tog__ ,, _on _-::.,..,.-..,._.,. __ ... . . 

A":11'n.On.ia 29 .4"7 1.51.~ 1.50b 1.50 'l .• 14 36.15 

Urea 43.69 1.30 3.00c 3.00 1.67 52.66 

UrP.a.-armt'.cnia solation 19.87 O.IJ.l 
.. ~ b .;.. • .. AI 1.50 0.50 23.78 

Het-process superphosphoric acid 70.39 1.35 1.50° 1.50 1.82 76.56 

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

a. Asr:nnne same tot!ll cost as for the U. S. ':!..:"heir hou:::-ly wage rate i~,J less, but mer<~ laborers are used. 

b. Cost of Lmload.ing licp.Jids based on data from barge nnd steru..'tship cvrrrpa.nies. 

c. Supplied by a commercial producer of urea. 



-------------------~----------------------------------------------------------------------------~---------------------

Table 15 

S~.P.Y TOTAl. DEL_!Y,!!:RED COST TO UREA-/1Mi-IO_m:UM PHOSPHATE P:tANTS 

IN THE PORT AREAS OF DESIGNATED DEVEI£E.ING COU~ 

Total Production Overseas Total 
end Handling Cost Freight Delh·ered 

Excluding Freight
2 Rate Cost 

Deli_'!_e;'Y Poit.!,L ~erial· $/Ton ___ __§j:f_~JE;_ $/Ton --
Am.-nonia 36.15 16.501) 52.65 
Solid urea 52.66 9.50~ 62.1.6 
Urca-armnon:ta solution 23;78 4.92 28.70 
Sup~rphosphod.c acid 76.55 9.18e 65.73 

Santos, Brazil 

Conditicucr 46.00 9.50 55.50 

Ammonia 36.15 14.50£ 50.65 
Solid urea 52.66 c 62.66 lO.OOd 
1Jrea-a:mmonia soluticu 23.78 5.84. 29.62 
Superphosphoric acid 76.55 10. 94.{~ 87.49 

Istanbul, Turkey 

Conditioner 46.00 10.00 56.00 

Ammonia 36.15 22.00b 58.15 
Solid urea 52.66 

c 66.66 14.00d 
Urea-a1~~onia solution 23.78 9.85 33.63 
Superphosphoric acid 76.55 

e 9lt.l7 l7 .62 

Bombay, India 

Conditioner 46.00 '14.00 60.00 

Ammonia 36.15 15.00g 51.15 
Solid urea 52.66 

c 
10.000 62.66 

Urea-ammonia solution 23.78 5.31 29 .. 09 
Superphosphoric acid 76.55 9.92e · 86.47 

Lagos 1 Nigeria 

Conditioner 46.00 10.00 56~00 

-------- -- -
e. Fr~ table 14. 
b. Spot cha:rte!' rate for 10,000 !:IT eargoes iu refrige::ated v<;;ssel from a commercial cour,?any. 

Total 
Delivered 

Cost 
$/Unit of 

Plant: Food _..._.,. ...... .__ 

0$6!.~ 

1.38 
0.37 
1.23 

0.62 
1.39 
0.90 
1.25 

0.71 
1.48 
1.02 
1.35 

0.62 
1.39 
0.88 
1.24 

c. !!~e .Jou::r;P,~....£f._~l'!.Ji.i:.E!££..~ publi.shed by the British Sulphur Corporation_, Ltd., t~o. 40, ~Iarch/April: 1966. 
cl. 171000 long ton vessel. Info~~tion source: a co~nercial fertilizer eA~orting company. 
e. 12,000 long ton vessel ~..:rith stainless .steel lined tank. Info!:-mation source: ~ coo.m~rcial fertilizer 

e~porting company. 
f. lbsv::n.e same freight rate as North Greece Port. 
g. Assume sa1m:: freight rat•:! <:!.IS for Sweden. Nigeria and Sr.,.,.eden about equal distance from New Orleans. 



Table 16 

. EB'.trll.~'!'ED COST OF UREA COUCENTRATION AND PRi.t.Ll.NQ l'l! 
.._ h"tmrt!h 

Plent location: Santoo, Brazil 

Piant capacity: 4~0 tons per day urea~ 340-day year, 136,000 tons p~r 
yeor of urea. 

Fixed investments: Batt~ry limits plant, $2,394,000; off .. ait s, $720,000; 
working capital, $1,820,000~ 

Urea-cmmonia solution, 33-percent N 
(19·0-37. 5) 

Quantity 
Per Ton --
2.67 'J: 

Dol ar 
Per nll_ 

28 70 

Powe1· 39 kwilb · 0 010 

Fuel (naptha) 0.029c 19 ood 

Clay conditioner 0.020 T 55 50 

Supplies 

Product loss 0.01 56 00 

Subtotal 

~~variable Costs 

Salaries and wages 0.22 man-hour, 2.30 per man .. houre 

Maintenance (5 percent of investment per year)f 

Labor overhead (30 percent of operating labor &nd supervision) 

Subtotal 

Fixed Costs 

Plant overhead (70 percent operating labor and supervision) 

Depreci<~tion (10 percent of investment per year)f 

Taxes and :i.nsur!lnce (2 percent of investment per ycar)f 

Subtotal 

76.63 

0.39 

0.55 

1.11 

0.10 

O.ft..§. 

79. :u. 

0.51 

1,14 

0.15 

1.80 

o. 36 

2.29 

o. '•6 . . . .., 

3.11 



Table 16 
·(continued) 

Dollar 
Per Ton . 

84.25 

Credit for 0.507 ton of 1U{3 produced (0.507 T x $52.6S)g 

Net l'!_€!nufacturj.n_g Co~~E. 57.56 

Return on investment (20 percent)£ 4.58 

0.94 Interest on working capital (7 percent) --
Total Cost Qer Short Ton 63.08 

69.39 

-----·--··---------
a. Capital investment in the urea concentration and prilling battery limits 

plflnt "' capitcd investment in the urea plant ($5, 300 ,000) - capital 
tnvcstment in the urea solution plant ($3,500,000) = $1,800,000. Since 
foreign investment is 1. 33 tlmes domestic .investment, total capital 
investment = $1,800~000 x 1.33 = $2,394,000. Off-sites equal 40 percent 
battery limits D. S. plant. Working capital, 60 days of variable cost 
plus semivariable cost plus 40 percent (less credit for ammonia). 

b. Po~"cr for solid '-'rea plant (table 4) minus power for solution plant 
(table 2). 

c. Naptha heat of combustion = 18,900 BTU per lb. O.lr35 T or 870 lbs. of 
water must be evaporated per ton of urea O.l~35 x 2,000 = 870 lbs. of 
l..rater; therefore, naptha to evaporate this water, assuming a 20-percent 

heat loss~ = 87_Q.2_.L._OOO • 
18,900 X .30 

d. World market price. 

e. Includes benefits. 

f. On battery limits plus off-sites. 

g. Del:lven~d cost ammonia to Santos, table 15. 



Table 17 

nSTIHl:..;TED COST OF UREA CONCEi\f!'It.4.TION AND FRILLING --.. ·- ----.& -

Pl~nt location: Istanbul, Turke~ 

Plant capad.ty: 400 tons per day urea, 340-day year, 136,000 ono pet· year. 

Fixed investments: Battery limits plant, $2,394,000; off-site , $120,000; 
working capital, $1,820,0008 • 

Variable Costs --·--
tTreA-ammonic; soluti.on, 

33-percent N (19-0-37.5) 

Po-v:er 

Fuel 

Conditione1: 

Operating supplies 
• 

Product lo&s 

Subtotal 

Semivariable Costs ___ ... ___ 

QuDntity 
Per Ton __ ..... _ _...,. 

2.67 T 

39 kwhb. 

0.029c 

o.o2o 

0.01 

Salaries and wages 0.22 msn~hour, 2.30 p.::r man-houre 
. f 

Maintenance (5 per.cent of inveatment per year) 

Doll 
~ .. r ·u 

29.6 

o.o 

19.0 

56.0 

Labor overhead (30 percent oper£lting labor und eupervf.si.on) 

Subtotal 

Fixed Coct~ 

Plant overhead (70 percent of operating labor and supervision) 

Deprecl;ati.on (10 percent of investment per year)£ 

Taxes and insurm1ce (2 percent investment per year)£ 

Subtotal 

r 
it 

0 

d 

Dollar 
Per Ton 

79.09 

o. 39 

0.55 

l.li. 

0.10 

2&1 
81.90 

O.Sl 

1.14 

0.1.5 -
1.80 

0.36 

2.29 

0.46 -· 
3.11 

... 



T..able 17 
(cont:tnued) 

Credit for 0.507 T of NH
3 

produced {0.507 T x $50.65)8 

R~ .. L~1a !:'!'£ f ac != u r 1PK. Cost 

Return on inveetrr:ent (20 percen!: of investment per year)f 

In~erest on working capital (7 percent) 

Total Cost ner Short Ton ....... _.,...,.,.,..._ ___ --:._ ... ----.-----·-

------- ---·-----·-~----·-------· 

Dollar 
Per Ton 

86.81 

25.68 

61.13 

L~. 58 

66.65 

'J 3. 32 

e.. Capital investment i.n the urec. concentrat::!.on and prilling batterv lim:i.ts 
plant = capital investment in the urez plant ($5,300 0000) - cCJ.pi.tC!l 
investment in the urea solut:i.un plant ($3 ~500 1 000) "" $1,800,000. i.JJ.uce 
foreign investment is 1. 33 times domest:t.c investment, total cepi:::al 
investment = $1,800,000 x 1.33-= $2,39l;,OOO. Off-sites equal 40 ne;;·cs .. mt 
bE1ttery Umits U. s. plant. Wodd.ng cr;pital, 60 days of vnri.able. cost 

"' plus semivariable cost plu~ 40 percent. 

b. Pm.;er for solid urea plant (table l1.) minus power for solution plant 
(table 2). 

c. Naptha heat of combustion m 18,900 BTU per lb. 0.43.5 T or 870 lbs. of 
water mu~t be evaporated per ton of urea 0.435 x 2,000 ~ 870 lbs. of 
\vatcr; therefore, naptha t.::> evnpo-rate thi .. s watt.;r, assuming a 20-percent 
heat loss, - _870 x lJOOO 

18,900 X .80 

d. World market price. 

e. Includes benefits. 

f. On battery limits plus off-sites. 

g. Delivered Istanbul, Turkey. 



Table 18 

HITH UREA -k."'T{OJ'jiA SOLUTION, INDIA 

Plant location: Bombay, India 

Plant capacity: 400 tons per day urea, 330-day year, 132,000 tons p~!r year 
of urea. 

Fixed investments: Battery limits plant, $2,394,000i off-siies, $720,000; 
working capital, $1,820,000.a 

Variable Costs 

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

Power 

Fuel (naptha) 

Clay conditioner 

Operating supplies 

Product loss 

Subtotal 

Semivariable Costs 

Quantity 
Per Ton 

2.67 T 

39 k'llhb 

0.29c 

0.020 T 

0.01 

Salaries and wages 0.22 man-hour, 2.30 man-houre 

Maintenance (5 percent of investment per year)f 

Dollar 
. Per Unit 

33.63 

0.010 

19.00d 

60.00 

72.00 

Labor overhead (30 percent of operating labor and sup~~vision) 

Subtotal 

Fixed Costs 

Plan~ ove=head (70 pe~ccnt of operating labor and supervision) 

Depreciation (10 perc~n~ of investment per year)f 

Taxes and insurance (2 oercent of investment ner vcar)f 
• • J 

Subtotal 

Dollar 
f._er Ton 

89.79 

0.39 

0.55 

1.20 

0.10 

o. 72 --
92.75 

0.51 

1.14 

l.SO 

0.36 

2.29 

0.46 

3.11 

___________ ___]__ ___________ _ 



Table 18 
(continued) 

Credit for 0.507 tons of N'H3 producec! (0.507 T x $58.15)8 

Net Hanufac_£rrin.g_ Cost 

Return on Investment (20 pe1·cent of investment per year)f 

Interest en working capital (7 percant) 

Dollar 
Per Ton 

97.66 

29.48 

68.18 

4.58 

0.94 

73.70 

81.07 

----------·------·------ -----·-----,.·-·-·-···· --------
a. Capital investr.•ent in the:: u!:ea concentration imd prilling battery limits 

plant: = capital in\•estment in the urea plant ($5 ,300,000) - capital 
investment :i.n the. urea 1:1olution plent ($3,500,000) .. $1,800,000. Since 
foreign :i.nvestment is 1.33 dmcs doraestic investt;lent, total capital 
investment ~. $1,800,000 X 1.33 m $2,394lOOO. Off-sites equal 40 percent 
battery limit;; U. S. pl;;;nt. U.::.rking capital, ·60 days of variabie c<:,•st 
plus semivariable cost plus 40 percent. 

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

c. Naptha heat of combustion'" 18:900 BTU per lb. 0.435 Tor 870 lbs, of \<Jllter 
must be t!Vaporated per ton of urea 0.4-35 x 2,000 u870 lbs. of water; 
therefore, naptha ta ev~porate this water, assuming a 20-percent heat loss, 
= _jQQ_~_lJ!Q.Q. 

18,900 X .80 

d. lvorld market price. 

e. Includes benefits. 

f. On battery limits pluA off-sites. 

g. Delivered to Bombay, I~dia. 



'rublE?: 19 

UREA -AHHOtHA SOLUTION.J. NI,GERI~ 

Plant location: LaBoa, Nigeria 

Plant capacity: 400 tons per day, 330-dey year 1 132,000 tons pe year. 

Fi~ed investments: ~ a I!> Battery limits plant, ~2,394,000 ; off•sitcs v720,000; 
working capital, $1A820,000. 

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

Power 

Fuel (natural gas) 

Clay conditioner 

Suppl:i.es 

Product loss 

Subtotal 

Quantity 
~.L Ton_ 

2167 If' ... 

':\Q .... ., ' 1 b t~\·11 

0.870 mcfc 

0.020 

0.01 

Salaries and wages 0.22 man-hour, 2.30 per man•houre 

Maintenance. (5 percent of investment per year) 

Dollar 
Per Uni 

29.09 

0.025 

0.28d 

56.00 

62.00 

Labor overhead (30 percent of opcrating.lab:)r and tiUpervisicn) 

Subtotal 

Fixed Costs 

Plant overhead (70 percent of operating labor and supervision) 

Depreciation (10 percent of investment per year)f 

Taxes and insurance (2 percent investment per year)£ 

Subtotal 

Dollar 
Pet, TJm 

77.67 

0.98 

0.24 

0.10 

-2.s.ll 
eo. 73 

0.51 

l.l4 

_Q.J.1 

1.60 

0.36 

3.11 



Tacle 19 
(continue~) 

Credit for 0,507 tons ~-u3 produced (0.507 T x $51,15)8 

Net I~;~~Et~n&~ 

Return on inv-estment (20 percent. of investment per year)£ 

Interest on working capital (7 percent) 

Total c~~~R~er Shor~ 

Dollar 
Pet" Ton 

85.64 

~~,9~ 

59.?1 

65.23 

71.. 75 

a. C~pital investment in the urea concentration and prilling plant " capital 
investment in the ~lt'i~a plant ($5 ~ 300, OOC) - cap :I. tal investment in the urea 
solution plant ($3,500,000) = $1,800,000. Since foreign investment is 1.33 
times domestic investment, tott'il capital investment = $1,800,000 x 1.33 • 
$2,394,000. 

b. Power for solid wrea p!.ent. (tabh~ 4) mlrms power for solution plant 
(table 2). 

c. Natural heat comb us tior•. cu. ft. of ..,. 435 X 2 gas 1]000,000 gas required ..__.,..._......_ ·--- .. 
l 

870 cu. ft. gas per ton, 

l;C 

d. An Evaluation of Hineral l?ertilizer Mam.1facturing Possibi.litics in T~astern 
Nigeria. Report to the Government of Eastern Nigeria, Arthur D. tittle, 
Inc., December 1963. · 

e. Includes benefits. 

f. On battery limit~ plus off-sites; 

g. Delivered cost ammonia to Lagos, Ni.geria. 

!. = 



·rable 20 

£:STDIATED PRODUCTION COST:-9..F UREA-AHHON~I .. PR<?S~ 

£ .. R .. Q}l_ UREA-AMHONL\ SOLUT!~"'D SUPERPHOSPtiO~.f.lD...l B~ 

Plant location: Santos, Brezil 

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.
8 

Variable Costs 

Superphosphoric acid 
(70-percent PzOs) 

Ure~-ammonia solution 
(33-percent N) 

Urea (45-percent N) 

Condition.er 

Water 

Fuel oil 

Supplies and analysis 

Sub co tal 

34-17-0b 
QuantiJ;y/T~ $/Unit 

0.21+8 T 85.73 

0.440 T 28.70 

0.449 T 62.16 

0.025 Td 55.50 

0.60 M galS. 0.02 

20 kwh 0.010 

6 l.lx 10 BTU 0.58 

§/To-;_ 

21.26 

12.63 

27.91 

1.39 

0.01 

0.20 

0.63 

0.15 

64.18 

27-32-0b 20-40-0c 
~antity/Ton §_/Unit $/Toll Quantity/Ton ~/UnTt 

0.4.67 T 85.73 40.04 0.583 T 85.73 

0.835 T 28.70 23.96 0.618 T 28. ·7o 

0.020 Te 55.50 1.11 0.020 Te 55.50 

0.60 M gals. 0.01 0.02 0.60 M gals. 0.01 

20 kwh 0.010 0.20 20 kwh 0.010 

1.2 x 106 
BTU 0.58 0.70 1.3 X 106BTU 0.58 

_O.l?_ 

66.17 

§/Ton 

49.98 

1.7.74 

1.11 

0.02 

0.20 

0.75 

0.15 ---
69.94 



34-17-ob 
Semivariable Costs Quant.itYhon §.LUng 

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

Maintenance (5 per~ent of investment 
per year)f 

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

Subtotal 

Fb:ed Costs ---
Plant ovt:-.rhead (70 pe:-cent of. operating 

labor and supervision) 

Depreciation (10 percent of investment 
per year)f 

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

Interest on working eapt.tal (7 p.ercent) 8 

Subtotal 

Total Manufa~turing poe~~er T~n 

'Table 20 
(continued) 

27-32-0° 
2J1'on 9t-!!{gi i t::d:.+2.n ilU..J?:At t?l:!a.r.:. 

0.1.2 0.42 

0.83 0.83 

_ __Q_._B~ _Q..J2 

1.38 1.38 

0.29 0.29 

1.65 ; 1.65 

.0.33 0.33 

1.1_2 1.12 

3.39. 3.39 

68.95 70.94 . 

' . 

20-40-0c 
.~tant :i,_t.;ti1'2E, §/Qr;.!E. 2! -r:oJl 

0.1+2 

0.83 

0.13 

1.38 

0.29 

1.65 

0.33 

1.12 

3.39 

74.71 



34-17~0b 

Table 20 
(continued) 

27-32-0b 
. e 

20-40-0 
guantity/Ton $/Un~t .$/Ton Quantity /To!,!, !fUni t $/Ton_ ~antity(ro~ .tLUnit ~~ 

Return on investment (20 percent of 
investment per year)f 

1otal Cost per Sh~~t~Ton. 

Total Cost per _Metr.ic 'I'on 

3.31 

72.26 

79.49 

3.31 3.31 

74.25 78.02 

81.63 nc ··\•.· 
{).) . ("•.;. 

--- -- - -- ···- I ,_..,.. ____ ,. __ 

e. Assume that since recycle r;ltc is about twice as great for ure..a-ammottium phosphate plent as for a diammonium 
phosphate plant, the investrM~nt cost fo:r this plant Houle be about the same as a 1~000-ton-per-dtty 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 = $380,000. Sou:>:cc Data: Un.ited Nations FertHizer Hanunl. t-lorking capital equals 
60 days of va:;:iabl~~ plus seci5.var:i.able cost ph1s 40 percent.. Variable cost. for three grades averag·cd :tn all 
countries considen::d. 

b. P205 of grade combined \:ith ~xnmonin to form dic~nrnonium pl:osphate. 

c. :P205 of grade combined 111ith amrJOnia to form mcno-arr.:r.1onium phosphate. 

d. 2.5 percent conditioner b~cause grade contains considerable urea. 

e. 2 percent conditioner. 

f. Calculated using battery limit:s plant plus off-sites. 

,.· 



Table 21 

ESTIMATED PRODUCTION COST OF UP~-A}!MONIUM PHOSPHATE 

FROM lmRA-AMMONIA SOLUTION ~~ Sl~~RPHQ~~ORIC ACID, ·TUR~X 

Plant location: Istanbul, Turkey 

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

Fixed investments: Battery limits plant, $2,210,000; off-s:i.tes, $880,000; working capital, $3,000,000.n. 

3!+-l7-0b 27-32-0b 20-40-0 
c 

Variable CostG Qua!1ti.ty/Ton .2.fJJnit:_ - §jTou ~a..IJJ.:.!.. ty.f.Tqg, $/Unit $/Ton Q.uant~/T£!1 !LUnit- --~!Ton, 

Superphosphoric acid 
(70-percent P205) 0.248 1' 87.49 21.70 0.467 T 87.49 '•0.86 0.583 T 87.49 51.01 

Urea-an~onia solution 
(33-percent N) 0.1+40 T 29.62 13.03 0.835 T 29.62 24.73 0.618 T 29.62 18.31 

Urea 0.449 T 62.66 28.13 

Conditioner 0.025 Td 56.00 1.40 •0.020 Te 56.00 1.12 0.020 Te 56.00 1.12 

Water 0.60 l{ gals. 0.02 0.01 0.60 K gals. 0.02 0.01 0.60 M gale.· 0.02 0.01 

Power 20 kwh 0.010 0.20 20 kwh 0.010 0.20 20 kwh 0.010 0.20 

Supplies and analysis 0.15 0.15 0.15 

Fuel .oil 6 1.1 X 10 :STU 0.33 0.3"6 1.2x 106 BTU 0.33 0.40 1.3 x 106 BTU 0.33 O.t}3 

Subtotal 64.98 67.47 71.23 

'. 



3!~-17-0 
b 

Semivariable Costs Qt!antity/TQ.!!, $/Unit · · 

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

Maintenancef(5 percent of investment 
per year) 

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)f 

Taxes and insurance (2 peree.nt of investment 
per year)f 

Interest on working capital (7 percent)8 

Subeotal 

T~t;al Manufacturing Cost 

0.42 

0.83 

0.13 

1.38 

0.29 

1.65 

0.33 

1.12 

3.39 

69.75 

Table 21 
(continued) 

b 
27-32-0 

Quantity/To.n ~/Unit 

• 

~· 

2o-40-0c 
$/Ton Q?antitJiTon $/Unit · .~Toq 

0.42 0.1-+2 

0.83 0.83 

0.13 0.13 

1.38 1.38 

0.29 0.29 

1.65 1.65 

.. 
0.33 0.33 

1.12 1.12 

3.39 3.39 

72.24 



b 
~"~··-~"~~"· 34·17·0 
Quantity/Ton $/Unit 

Return on investment (20 percent of 
investment per year)f 

Total Cost per Short Ton 

Total Cost per Metric Ton 

$/'l'on 

3.31 

73.06 

80.37 

Table 21 
(continued) 

21-32 ... ob 
Quantity/Ton §/Unit 

20-40-<>c 
$/Ton Qyanti.t;i/'ron $/Unit 

3.31 

75.55 

83.11 

a. Assume that since recycle rate is about twice as great for urea-ammoni~~ 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 to form diammonium phosphate. 

c. P205 of grade combined ,,,.·i.th ammonia to form li'1ono-ammonium phosphate. 

d. 2.5 percent c~nditioner because grade contains considerable urea. 

e. 2 percent conditioner. 

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

.. 

~/Ton 

3.31 

79.31 

87.24 



Table 22 .• 

ESTIMATED PRODUCTION COST OF u~A-AMMONIUM PRO~!! 

FROH UREA-AMMONIA SOLUTION lll-:0 SUPERP.HOSPIIORIC AG!D, IND.IA 

Plant location: Bombay, India 

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

Fixed investments: Battery limi"ts plant, $2,210,000; off-sites, $880,000; 't.:rorking capital, $3,000,000.a 

Grade 
Variable Costs 

34-17-ob 
Quantity/Ton §./Unit ~/Ton 

27-32-ob 20-l}O-oc 
~/Uni~ ~fton ~umtit:y/To.~ §.JJJn.it. . §./Ton 

' 
Superphosphoric acid 

(70-percent P2o5) 0.248 T 91~.17 23.35 0.467 T 94.17 43.98 0.583 'r ·94.17 . 54.90 

Urea-ammonia solution 
(33-percent N) 

Urea 

Conditioner 

Water 

Power 

Supplies and analysis 

0.440 T 33.63 

0.449 T 66.66 

0.025 Td 60.00 

0.60 M gals. 0.02 

20 kwh 0.01 

14.80 0.835 T 33.63 28.08 0.618 T .33.63 20.78 

29.93 

1.50 9.020 Te 60.00 1.20 0.020 Te 60.00 1.20 

0.01 0.60 M gals. 0.02 0.01 0.60 M g~ls. 0.02 0.01 

0.20 20 kwh 0.01 0.20 20 kwh 0.01 0.20 

0.15 0.15. 0.15 

Ftiel o1.l l.lxl06 BTJJ'q 0.50 0~ 1.2Xl~ BTU 0.50 0160 . l.Jxlo' BTU 0.50 0. 65 

Subtotal 70.49 74 .. 22. 77.89 



b 34-17-0 

Table 22 
(continued) 

b 27-32-0 Grade 
Semivariable Costs guantity/Ton 2iUnit ~Ton ~antity/Ton $/Unit 

Operating labor (0.184 man-hour at $2.30 
per hour) 0.42 

}1aintenance (5 percent of investment per year)f 0.83 

Labor overhead (30 percent of operating 
labor and supervision) 0.13 

Subtotal 1.38 

Fixed Cost 

Plant overhead (70 percent of oper~ting labor 
and supervision) 0. 29 

Depreciation (10 percent of investment 
per year)£ 1.65 

Taxes and insurance (2 percent·of investment 
per year)£ 0.33 

Interest on working capital (7 percent)a 1.12 --
Subtotal 3.39 

!.O.t_al Manufacturing C.9.st 75.26 

Retum on !~vestment (20 per~nt of investment · 
per year) · J.ll 

20-4-n;..oe . 
~-~-----·-~-~"~----------~--

. 
VT.e,n ~a:nt:.J~tiZT<W. ll.!§1:I lLT:m. 

0.42 0.42 

0.83 0.83 .. 

I 
0.13 0.13 

1.38 1.38 

0.29 0.29 

1.65 1.65 

0.33 0~33 

1.12 1.12 -
3.39 3.39 

• 
78.99 82.66 

3.31 3.31 



34-17-ob 

•. 

•rable 22 
(continued) 

b 27-32-0 

/: 

20-40-0c 
~~ntity/Ton §/Unit ~/To~- .Quantity/Ton §/Unit 2/Tor;, Qr.tantitYT,T.o£ llunTt--i/T~ 

Total Cost per Short Ton 78.57 82.30 85.97 

Total Cost per Hetric Ton 86.43 90.53 9!+-.57 

------·----- -·--------------------------·------· 
a. Assume that since recycle rate is about b~ice 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-dey diammoniu~ 
phosphate plant which costs about $1,700,000; and since this is a foreign plant, multLply investment by 1.33 = 
$2,210,000; off-sites = $880,000. Source Data: United Nations Fertilizer ¥~nual. Working capital equals 
60 days of variable plus semivariable cost plus 40 percent. Variable cost for three grades averaged in all 
countries considered. 

b. r 2o5 of grade combined with ammonia to form diammoni~m phosphate. 

c. ?7.05 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-Al~NIUM PHOSPHATE 

FRpM UREA-.t\.HMONIA SOLUTION M"D SUP,!:~4f>...-SPUORIC ACID, NIGERJ'_t\ 

Plant location: Lagos, Nigeria 

Plant capa.city: 550 tons per day, -300-day year, 165 ~ 000 tonD per year. 

Fixed investments: :Snttery lim1.ts plant, $2,210,000; off-sites, $?80,000; '~orking capital, $3,000,000. a 

3l.,-17··0b ' 27-.32-ob 20-40-0c 
Va:dable Costs Quant~t~ §/Uni.17. ~/l'on .. ~aat.;J;y/Tof;! ·~ S.iYEJ..i:..~--§.LTon !'&antit,I/.T£n. §/Un~t, .~Z.T_on 

Superphosphcric acid 
(70-percent r

2
o
5

} 0 .. 2L~8 T 86.1•7 21.1+4 0.467 T 86.47 40.38 0.5.38 T 86.47 46.52 

Urea-ammonia solution 
(33-percent N) 0.440 T 29.09 12.130 0.835 T 2.9. 09 24.29 0.6-13 'X' 29.09 17.98 

Urea 0.449 T 62.~ 28.13 

Water 0.60 M gals. 0.02 0.01 ; 0.60 M _gals. 0.02 0.01 0.60 M gala. 0.02 0.01 

Conditioner 0.025 Td 56.00 1.40 e 0.020 T 56.00 l.U 0.020 Te 56.00 1.12 

Power •20 kwh 0.025 0.50 20 kwh 0.025 . o.so 20 kwh 0.025 o.so 
Supplies and ~analysis 0.15 0.15. 0.15 

Fuel 1.1x1o6 B'I't1 0 .. 18 _o:~n 1.2x106 BTU 0.28 _2:13, · 1.3 x106 BTU 0.28 ~~ 

Subtotal 64.74 66 .• 78 66.64 

1 



34-17-0b 
§emivariable Costs Quantity/Ton $/Unit 

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

Maintenancef(5 percent of investment 
per year) 

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

Subtotal 

~ed Costs 

Plant overhead (70 percent of operating 
labor and supervision) 

Depreciatio¥ (10 percent of investment 
per year) 

Taxes and insl!rance (2 percent of investment 
per ye.ar)f 

Interest on woTking capital (7 pereent)8 

Subtot.al 

Tqt:.!.l;_~n~!CS~.!n&, Cost 

Return on ~vestment (20 percent of investment 
pu year) 

Table 23 
(continued) 

b 27-32-0 
$/Ton ~~ity/To~ ~Qnit 

0.42 

0.83 

0.13' 

1.38 

0.29 

1.65· 

0.33 

1:.,g 

2o-40-0c 
~(Ton .Quan.t,_ity{T9n 1l!J.!'-U. 1/TOJ! 

0.42 0.42 

0.83 0.83 

Q.!l~ 0.13 

1.38 1. 38. 

0.29 0.29 

1.65• 1.65 

0.33 0.33 

!:Jl 1.12 

3. 39 3.39 3. 39 

69.51 71.55 71.1+1 

·3.31 3.31 3.31 

' . 



34-17-ob 
Quantity /T2!.!. $1Ynit §./Ton 

Totaj._ Cost per Short Ton 72.82 

Total Cost per Metric Ton 80.10 

Table 2.3 
(continued) 

27-32-ob 
QuantiSYITon 2L]~ 

74.86 

82.35 

~-10-40.:-:0~c 
Quantitl[Ton $/Unit ~/Ton 

74.72 

82.19 

---------------------------------------------------------------------- -----
a. Assume that since recycle rate is about twice as great for urea-ammonium phosphate plant as £or a diammonium 

phosphate plant, the investment cost for this plant would be about the same as a 1,000-ton-per-day diarro:nonimn 
phosphate plant which costs· about $1, 700,000; and s'ince this is a foreign plant, multiply investment by L33= 
$2,210,000; off-sit~s = $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 to form diarnmonium phosphate. 

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

d. 2.5 percent conditioner because grade contains considerable urea. 

e. 2 percent conditioner. 

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

t ·. 



Table 24 

EST~ATED PRODUCTION CO~T OF UREA-A}tMONiv~1 PHOSPHATE 
. ' 

FROM A!1MONI~ SOLID URR~ ~~~ SUPERPHOSPHOR~C ACID, BRAZIL 

Plent location: Santos, Brazil 

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

Fb~ed investments: Battery 1imfts plant, $1,862, 000; off-sites, $744, 000; working capital) $3,000,000. a 

3t~-11-ob 27-32-0b 20-40-0c 
Variable Costs _Q\,l,antitJUT~ §/Unit §/To.I;. ..Qu;ntity/Ton §.Lu;:;Tt ~ITem. Quantity/Ton, $/Unit ~Ton 

Superphosphoric acid 
(70-perccnt P205) 0.248 T 85.73 21.26 0.467 T 85.73 40.04 0.583 T 85.73 49.98 

Urea (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 Td 55.50. 1.39 0.010 Te · ' 55.50 0.56 0.02 Tf 55.50 1.11 

' Water 0.60 M gals. 0.02 0.01 0.60 0.02 '. 0.01 0.60 0.02 0.01 

Power 20 kwh 0.010 0.20 .20 kwh 0.010 0.20 20 kwh 0.010 0.20 

Supplies and analysis 0.15 0.15 0.15 

Fuel oil . l.lx!06 BTU 58.0 0.6~ l.lxl06 BTU 58.0 0.64 l.lxl06 BTU 58.0 0.64 

Subtotal 66.55 70.13 . 72.58 

1 ; 



b 34-17-0 
~variable Costs ~~a.nt::;_;_y/Ton~ - ~l!I!1_i_t;. 

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

Maintenance (5 percent of investment 
per year)g 

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)g 

Taxes and insurance (2 perc.ent of investment 
per year)g 

Interest on working capital (7 percent) 8 

Subtotal 

Total Manufacturing Co~t 

Return on investment (20 percent of investment 
per year)g 

Table 24 
(continued) 

27-32-0b 
Qu_a_n_t_i-~-/.,..T..::o:.;..t1....;. i/Uill ~ /T2£ 

o.t~2 0.42 

.0 .• 10 0.70 

Q.J1 Q.J1 

1.25 1.25 

0.29 0.29 

1.39 • 1.39 

0.28 0.28 

1.12 1.12 

3.08 3.08 

70.88 74.46 

2.79 2.79 

20-40-0 c 

Quantity/~o;l §.(U_p.~t l/1~ 

O.l~2 

0.10 

Q..J1 

1.25 

0.29 

1.39 

0.28 

1.12 

3.08 

76.91 

2.79 



34-17-0b 
Quantity/Ton $/Unit 

T9tal Cost ~~ort Ton 

Total Cost per Metric Ton 

----·--------------· 

Table 2l+ 
(continued) 

b 27-32-0 
_$/Ton ~nntitJ:L:r.o.~ l/Ug_it $/Ton 

73.67 77.25 

81. Ot~ 84.98 

c 
20-40-0 

QuantitylT~ $fU~~; ~/Ton :.1:--

79.70 

87.67 

a. Assume that since recycle rate is about 1.2 as high for urc.a·-a~oni•.Jnt phosphate plant as a di.a.mmonium phosphate 
plant> the investment cost for this battery limits plant would be about the same as a 700-ton-per-day diarumonium 
phos?hate plant which ~muld cost $1,400,000 according to United Nations Fertilizer Manual; and slnce this is a 
foreign inv-estment, total plant investment, $1,400,000 :c 1.33 "" $1,862,000; off-sites, $744,000; working capital, 
60 days of average semi variable plus varif.l.ble cost for all countries plus 40 percent. 

b. P205 of grade combines as diammonium phosphate. 

c • About 80 percent of PzOs in grade coo.bined as ttlono··e.m•nouiur.t phosphate. 

d. 2.5 IJercent cond:i.tioner be.~ause grade contains consiclc:rable ttrP.a. 

e. 1 percent conditioner ne'ccseary to make grade product. Shc-uld store well. 

£. 2 percent conqi.tioner. 

g. Calculated using sum. of batte'? limits plant plus off-sites. 

1··· 



Table 25 

ESTir~TED PRODUCTION COST 1~EA-~~IDNIID1 PHOS~ru\TE 

FROM liMM~"iiA._~_UREA AND SUPERPHQSPHOR~A<tlP...L..!URlf:§! 

Plant location: Istanbul, Turkey 

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

Fixed investments: Battery limits plant, · $1,862,000; off-sites, $7·~4,000; "t-rorking capital, $3,000,COO. & 

b c 
27-32-0 20-40-0 

yariab~e Costs §./Unit U£.2.E: . ~antity/Ton UTJE.ll. §./T•m Q.uantJ.tti.J£'1!. §L~ §JJ2.E. 

Superphosphoric acid 
{70-percent P205) 

Urea (45-percent N) 

.t\mmonia 

Conditioner 

Water 

Power 

Supplies and analysis 

Fuel oil 

Subto.tal 

0.248 T 

0.619 T 

0.08l} T 

0.025 1-d 

0.60 M gals. 

20 kwh 

1.1x106 BTU 

87.49 21.70 0.1~67 T 

62.66 38.79 0.326 T 

50.65 4.25 0.157 ·r 

56.00 1.4o· 0.010 Te 
• 

0.02 0.01 0.60 M gals. 

0.01 0.20 20 kwh 

0.15 

0.33 0.36 l.lxl06 BTU 

66.86 

87.49 40.86 0.583 T 87-.49 51.01 

62.66 20.!1-3 0.222 T . 62.66 13.91 

50.65 7.95 0.127 T 50.65 6.43 

56.00 0 • .56 0.02 Tf 56.00 1.12 

0.02' 0.01 0.60 M gals. 0.02 0.01 

0.01 0.20 20 kwh 0.01 0.20 

0.1,5 0.15 

0.33 0.36 1.1x106
•· BTU 0.33 .2_:36 

. ·10.52 i3.19 



Table 25 
(continued) 

27-32~0b 
Semivariable Costs 

3/.t.-17-0b 
_lliJ_a r7ti tyJ.To.q§.:-/;,.-12-TE-l-. t-_--_$.,-/-:-T-_o!'l~ 51-~;-;.~~3-~ 1Dl£l_i t 

Operating labor (0.184 man-hour <<t 
$2.30 per hour) 

Maintenance (5 percent of invet;tt:1ent 
pel." year)g 

t.aho:r overhead (30 percent of opernting 
labor and supervision) 

Subtotal 

Fixed Costs 

Plant overhead {70 perc.ent of operating labor . , . ~ ) ana supervJ.s .... on 

Depreciation (10 percent of ir1vestment 
per year)& 

Taxes and insurance (2 percent of investt:1ent 
per year)g 

Interest on working capital (i percent)a 

Subtotal 

J:..o.tal.Manufactt.tFing ,Cost 

Return on investment (20 percent of 
investment per year)8 

0.42 

o. :70 

_9~ j_3 

1. 25 

0.29 

1.39. 

0.28 

1.:11. 
3.08' 

71.19 

2.79 

• 

_$)Ton 
20-40-0r. 

----~-~~~·-------------_9uap_t i tx I Ton U~!&l:. '§.i:l!:.E;. 

0.4.2 0.42 

o. 70 0.70 

_9.13 _Q:Jl. 

1.25 1.25 

0.29 0.29 

1.39 1.39 

0.28 0.28 

1.12 .J:.:l2 

3.08 3.08 

74.85 77.52 

2.79 2.79 



34-17-ob 
Q1;_1~ntity/Ton §/Unit:_ £/Tog_ 

Total Cost per Short J;.on 73.98 

Total Co!!t per Hetrt.£__}.:'on 81.38 

Table 25 
(continued) 

b 27-32-0 
!f'!...a.nt i ty/J?.r:!. §l.l}ni t 

c 20-40•0 
$/Tor;. .9£.?Jl.tity/T.2B. ~/Unit 

77.64 

85.40 

$JTon 

80.31 

88.34 

o. Assume that since recycle rate is about 1.2 as high for urea-ammonium phosphate plant as a diar.nnonium. phosphate 
plant, the investment Ct'st for this· battt:!ry limits plant v~ould be about the same as a 700-ton-par-day diammoniurn 
phosphate plant •..vhich '.:.;ould cost $1,1+00,000 according to United Natio:u: Fertilizer Manual; and Dincc this is a 
foreign investment, total plant investment, $1,1-i-00,000 x l.'J3 = $1,862,000; off-sites, $744,000; working capital, 
60 days of average semiva:r.iable plus variable cost fot all co•_mtr:i.cs pl.us 40 percent. 

b. P205 of grade combined as diammonium phosphate. 

c.· About 80 percent of Pz05 in grad(~ combined as mono-ammonium phosphate. 

:L 2.5 percent conditioner because grade co::ttains cons:i.de:x.·able urea. 

e. 1 percent conditioner necesse.ry to make grade product. Should store t.;ell. 

f. 2 percent conditioner. 

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

~ 

1 • 



t l 

Table 26 

ESTIYATED PRODUCTION COST OF UREA-AMMONIUM PHOSPHA1~ 

FROM AMr-IONIA, SOLID UREA A."'D SUPERPHOSPHORIC ACID, INDI~ 

Plant location: Bombay, India 

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

Fixed investments: Bat.tery limits plant, $1,862,000; off-sites, $744,000; working capital, $3,000,000.a 

Variable ~ 

Superphosphoric acid 
(70-percent P205) 

Urea (45-percent N) 

Ammonia 

Water 

Conditioner 

Supplies and. analysis 

Power 

Fuel oil 

Subtotal 

. b 
34-17-0 

Quantity/Ton ~-

0.2L~8 T 94.17 

0.619 T 66.66 

o.oSL~ T 58.15 

0.60 M gals. 0.02 

0.025 Td 60.00 

20 kwh 0.01 

l.lx106 BTU . o.so 

~/Ton 

23.35 

41.26 

4.88 

0.01 

1.50 

0.15 

0.20 

!h2l 
71.90 

b 
27-32-0 

~antity/Ton ~Unit 

0.467 T 94.17 

0.326 T 66.66 

0.157 T 58.15 

0.60 M gals. 0.02 

;0.010 Te 60.00 

20 kwh 0.01 

1.1x106 BTU · . 0.50 

c 
20-40-0 

~/To~ .QE;antitif.I.on ~ /U.rEJ:. 

43.98 0.583 T 94.17 

21.73 0.222 T 66.66 

9.13 0.127 T 58.15 \) 

0.01 0.60 M gals. 0.02 

0.60 0.02 Tf 60.00 . 

0 .. 15 

0.20 20 kwh. 0.01 

.. 6 
0.55 . l.lxlO BTU 0.50 

76.35 

§Lf9i 

54.90 

14.80 

7.39 

0.01 

1.20 

0.15 

o.zo 

....Q.:15 

79.20 



34-u..:ob 
Semivariable Costs 92_an ti ty/Ton _9_{Ug_it 

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

Maintenance (5 percent of investment 
per year)8 

Labor overhead (30 percrmt of operating 
labor and supervision) 

Subtotal 

Fixed Costs 

Plant overhead (70 percent of operating labor 
and supervision) 

Depreciation (10 percent of investment 
per year)e 

taxes and insurance (2 percent of investment 
per year)g 

Interest on working capital (7 percent)a 

Subtotal 

Total l-tanufacturing Cost 

Return on investment (20 percent of 
investment per year)g 

Table 26 
(continued) 

b 27-32-0 
~Lt9Jl._ QuantityLTg~ §..LTI9-l& 

O.l•2 

0.70 

Q.:11 

1.25 

0.29 

1.39 • 

0.28 

1.12 -
3.08 

76.23 

. 
2.79 

20-40-0 c 

<&-antiW.l'2J! §/Unit §./_T'!!J. 

0.42 0.42 
r' 

0-. 70· 0. 70 

0.13 Q.J1 

1.25 1.25 

0.29 0.29 

1.39 1.39 

0.28 0.28 

1.12 ..,hl2 

3 .. 08 3.08 

80.68 83.53 

2.79 2.79 



Total Cost per Short To~ 

Tota1_£gst per Metric Ton 

b 34-17-0 
Qyantity/Ton $/Unit §}J.EJ}. 

79.02 

86.92 

& 

Table .26 
(continued) 

27-32-0b. 
Qt!antity/Ton $/Unit 

~ 

20-40-0c. 
$/To_"{l ~ntity/Ton 1/..Unit $}Ton 

83.47 86.32 

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 as a 700-ton-per-day diammon:Luru 
phosphate plant '•lhich T.lould cost $1,400,000 according to United Nations Fertilizer l1a.nual; and since this is a 
foreign investment, total plant investment, $1,400,000 x 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. 

b. P2o5 of grade combined as diammonium phosphate. 

c. About 80 percent of P205 in grade combined as mono-ammonium 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. 

,., ·"" 

1 . 



Table 27 

ESTIYu\TED l?ROJ?UC1'ION COST o_p UREb-ANMONIUM PHOSPP.ATE 

.f]Q1:1 A..'~1HO~~ SOLID UP~ SUIJERPHOSPHORIC 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-·, $7L~4,000; 't-'Orki-ng c;:::.pitar, $·3,000,000.a 

Variable Costs 

Superphosphoric acid 
(70-percent P205) 

Urea (45-percent N) 

Ammonia 

Water 

Conditioner 

Supplies and analysis 

Power 

Fuel (natural gas) 

Subtotal 

34-17-ob • 27-32-ob 
~-a-n-t-.~-· t-·y_/,_T_o_.n--_2.,.....iihrif:§jTc7t- . :~t i ty/.7'.9;.- '§:./Jini t $/Ton 20-40~oc 

0.248 T 

0.619 T 

0.084 T 

0.60 M gals. 

0.025 Td 

20 kwh 

· l.lxl06 BTU 

86.47 

62.66 

51.15 

0.02 

56.00 

0.025 

0.28 

21.44 O.L~67 T 

38.79 0.326 T 

4.30 0.157 T 

0.01 0.60 M gals, 

1.40 0.010 Te 

0.15 

0.50 20 kwh 

~ l.lxl06 BTU 

66.90 

~ntity/Ton §/Un~t 

86.47 40.38 0.583 T 86.47 

62.66 20.43 0.222 T 62.66 

51.15 8.03 0.127 T 51.15 

0.02 0.01 0.60 M gals. 0.02 

56.00 . f 
0.56 0.02 T 56.00 

0.15. 

Oo025 0.50 20 ~Ah 0.025 

0. 28 • .Jl.:.ll 1.1x106 BTU 

70.37 

1 < 

0.28 

if_Ton 

50.41 

13.91 

6.50 

0.01 

. 1.12 

0.15 

0.50 

Q.d! 

72.91 

.-



34-17-0b 
Semivariable Costs Q~antity~Ton ~/U:;i~ 

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

Maintenance (5 percent of investment 
per year)g 

Labor overhead (30 percent of operating 
labor and supervision) 

Subtotal 

fued _C_£s_t:_~ 

Plant overhead (70 percent ~f operating 
labor and supervision) 

Depreciation (10 per cent of ·investme:lt 
per year)& 

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

Interest on working capital (7 percent)a 

Subtotal 
'· 

I~.¥~nufnctE~ing ,Cos~ 

Return on 1.nvestment (20 perc.cnt of 
investment per year)& 

Table 27 
(continued) 

27-32-ob 
$/T-;;_ ~antit~n §/Unit 

0.42. 

0.70 

Q..}} 

1.25 

0.29 . 

1.39 • 

0.28 

1.12 

3.08 

71.23 

2.79 

.. 

<\ 

20-40-0e 
S/'£2£ Qyaniity71'on.- ~.JJEit ~1112ll 

0.42 

0.70 

Q:l1 

1.25 

0.29 

1.39 

0.28 

.J:...n 
3.08 

74.70 

2.79 

0.42 

o. 70 

.-9.:.11 

1.25 

0.29 

1.39 

0.28 

1.12 

3.08 

77.24 

2.79 



Total Cost ne~r Short 1'on . ··------
'''ot- '1

1 CO"'t p =-r ue .. ri c 'l'C"' ~~~~-,_1.;... L"L r...... ..... - ,.,. 

b 34-17-0 
~'1 tJ::b:J Tor:. $I U_n i! -· $ L:r;;· 

74.02 

81..1+2 

Table 27 
(continued) 

27-32-ob 
9_1.!;~~-~ ty(j:oi}. .~f..t~ ·-FJ:r.o.n 

77 .l}9 

85.24 

20-40-0c ______ ........, _____ ,__... ..... .,_.., __ 
~~;:.ll.tYI:r.£n ~it §.f.'l.En 

80.03 

88.03 
,..., -w-.-.-.--.,_..,.. _ _, ___ .._. ___ .,. ___ ,.__._ . ., .. -·-·-.,., 

a. ltstmrne that since recycle rate is s.bout 1.2 as h:i.gh for tJrea-Hn'J:~o:liur.:t phosphate plant .n.s a dian:monium phor-phate 
plant, the investment cost for this battery limits plant 'l<JOuld be~ about the same as a 700-ton•per-d;.'ly diemmoniun 
plwsphate plant which \Wuld cost $1,£i.OO,OOO 8ccarding to United Nations l''ertiHzer Mnnual; and since this is ~'> 
foreign investment, total plant investment, $1,400,000 x 1.33 = $1,862,000; off-sites, $744,000; working capital, 
60 days of average semi variable plus variable cost for all countries plus l~O percent. 

b. P205 of grade combined as di.::trmn!)niuru phosphate. 

c. About 80 percent of PzOs in gr.nde combi.ned as f!lono-armr.onium phosphate. 

d. 2.5 percent conditioner because grade contains considerable ure~. 

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. 

( 

;., 

I 
;·j 
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Table 28 -~ 

SU!~.A.RY nA't/1. 0.11-rPA_R...TNG COSTS :gLDEST!UATION PORTS OF SOLID BULK UREA IMPOR'ml VERS~ ~.AlrorA;:rmo.E F!1PII U::l.tl\~~1_.!,t-1.tT.Il.O'I:f_nm;m,T.m); 
~~ING THE COSTS OF~~ONIUN PHOSPH41~Qml_g;_J;}....lif.TIL~~~SP'HOi1~~11lD tJREA·Am!Q~b...E2m!Y.< 

:Brazil 
Turkey 
!tldb 
P.ige.ria 

Bruf.l 
Turkey 
India 
Jiigeria 

Lez,t.H:-Co~~rt Material 
... - -- - .. 
Brazil 
'l'U!"key 
l.ndb 
l'igerl.a 

~razil 

Turkey 
India 
Mig!>! ria 

VERSUS TliF:.Jll PRODUC'nON F1~.0X.Slf.}:];JiPUOSPHOlt'I:C ACl~~_j~Q.''1:L.\_A}IL.§QJ..ID_ti'lU£'A 

--------------------~E~sut~i~~S~~~~~c~t~o~~~t~.~~~~~l~l~3~r~3~~~~~~~~~~~-------------------

Ure11 
Urea from Ure~-~~nia 
.... Sol~Elon .. 

63.1)6 
66.155 
73.70 
~5.2.3 

72.26 
73.06 
78.57 
72.82 

__ _:;;.27-32·0 2~ 

• £r'";'Uru-~!liaSnl~oo· ~ 

74.%5 
75.5S 
82.$,0 
74.86 

78.0~ 
79.3! 
&S.91 
74.7t 

Urc..a-k'!!C!l!u:n l".J.ot~phl!t~ f:ros S<>U.d mres. &!mm!u 
!!;:eorter! l!!.~- ----.. --·--- ~od Sl.;perpholilehc~de_!sid::------------

62.lG3 

62.66 
£6.66 
61.66 

Solid t1r.ea 
Solid UrG!a 
Solid 'Urea 
Solid 'C'-rtul 

-c.,2 
·3.99 
•7.('l4 
-2.57 

73.~:11 
73.93 
79.02 
74.02 

VrM•l.lmrmlu Solut:icm 
.Urea-~ai4 Solutio~ 

Ur~A-~nie Solution 
Urea~~nin Solutio~ 

+1.37 
-Y->. 92 
+O.l~5 
+1.20 

n.rs 
n.64 
83.47 
77.49 

Ur~:U Solud.oa 
Urea-Ammon~ r.olutica 
UrC4-Amconia ~~lution 
Uree.-Amlonia Sold.e::t 

+3.00 
+2.09 
+1.67 
+1.63 

~.:'0 
00.31 
86.:32 
00.0] 

u~-~4 Solut!.at 
Urea·~!.U.a Solt~tion 

t1raa-~ Solution 
tiru:n~ Solatioa 

+1..68 
+1.00 
+0.35. 
. +S.:n 

x~~ill!llted 
Distaace 
F'rOlllNew 

~ns, La. 
U01.ut:ical 

M:Ues 

!S ,1$3 
6,t~t7 

9,495 
5,074 

.S,lBJ 
6,417 
9,495 
5,074 

5,183 
6.417 
9,495 

. 5.074 

:S,l8) 
6.417 
9,495 
s.o74 

o. 'l"~e eoct for solid ta::ea iu tlte:xt. cue>.~ g&Tt:d.rt.tl -r.o f.l!>:l.'t.tw:~tm... in tb.e Oll.f Coa:t ari~L\ cf t."'"l Ul'dted !tat~s ·me!, JShipalr.nt eo cl.esi~ted de~til:\a!;;ion 
c:cv~trl~. 

/ ~ 



Table 29 

ALL RISK INSu'RA.~CE COSTS HITil REGARD TO SHIPPING FERTILIZER MATERIALS - ---- ----
FROH GULF PORTS OF JHE UNITED STATES....lQ._VARIOUS DESTINATION PO~~ 

Full Cover~ge -~·- ·-- ~=.~-e.E..t~Jlt.D~ib l~--

De JJ...Y.£!.Y~t;.L 

Insure.ct 
~~~s____ ~ejTa 

Santos, Brazil Ammonia ·(82%) 
Solid urcn (45%) 
Urea-ammonia solution (337~) 
Superphosphori.c acid (70%) 
Conditioner 

Istanbul, Turkey Ammonia (82%) 
Solid urea (457.) 
Urea-amrr,orlia. solution (33%) 
Superphosphoric ncid (70%) 
Conditioner 

Bontbay, India Ammonia ( 8Z%) 

Lagos, Nigeria 

Solid urea (45%) 
Urea-ammonia solution (33%) 
_Superphosphoric acid (70%) 
Conditioner · 

Ammonia (82%) 
Solid Urea (L~5%) 

Urea-ammonia solution (33%) 
Superphosphoric acid (70%) 
Conditioner 

$ 49.91 
58.61. ,. 
26.65 

104.37 
55.50 

47.71 
59.16 
27.67 

106.30 
56.00 

55.96 
64.56 
32.08 

113.65 
60.00 

48.26 
59.16 
27.08 

105.18 
56.00 

Ra nJ $1.00 
I~1s. Valueb 

$0.0725 
0.0100 
0.0200 
0.0200 
0.0100 

0.0500 
0.0050 
0.0150 
0.0160 
0.0050 

0.0650 
0.0085 
0.0120 
0.0140 
0.0085 

0.0500 
0.0075 
0.0150 
0.0160 
0.0075 

Ins. 
Cost/T 

$3.618 
0.586 
0.533 
2.087 
0.555 

2.386 
0.296 
0.415 
1. 701 
0.280 

3.637 
0.540 
0.385 
1.591 
0.51.0 

2.L~l3 

0.4l.f4 
0.406 
1.683 
0.420 

Insurance 
Cost/Unit 

Plant Fo~d 

$0. OL;.l~ 
0.130 
0.160 
0.030 

0.029 
0.066 
0.126 
0.024 

0.041+ 
0.120 
0.117 
0.023 

. 0.029 
0.135 
0.123 
0.024 

Rate/$1.00 Ins. 
I~E.: ~ .. ~ l_!!eb Cost /T 

$0.0lt00 

0.0060 
0.0075 
0.0100 

0.0060 

0.00.50 
0.0070 
0.0050 

0.0100 

0.004.'5 
0.0065 
0.0085 

0.0030 

. 0.0060 
0.0070 
0.0075 

$1.996 

0.160 
0.783 
0.555 

0.286 

0.138 
0.744 
0.280 

0.560 

0.11+4 
0.739 
0.510 

0.145 

0.162 
0.736 
0.420 

Insurance 
Cost/Unit 

_!'lnnt Food 

$0. 021~ 

0 .Otf8 
0.112 

0.035 

0.042 
0.106 

0.068 

0.044 
0.106 

0.018 

0. OL~9 
0.105 

-----------------------------------------------------------------------------------------------------·-------------· 
a. Irlsured value is based on 110 percent of estimated U. S. production, storage, and loading cost plus ocean freight to 

destination ports plus unloading costs. · 

b. Based on estimates provided by a fertilizer exporting company. 
~ 
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