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P~EFACE 

~his document is a contractor's study prepared for the Office of Analysis 
and Evaluation of the Environmentai Protection Agency (EPA). The purpose 
of the study is to analyze the economic impacts which could result from 
point source remedial control options considered for four phosphoric acid 
manufacturers located in Louisiana. The remedial control options were 
considered when these four phosphoric acid plants experienced difficulties 
greater than anticipated by EPA and the companies when BPT and BAT discharge 
limitations were promulgated in 1974. 

Presented in the study are the investment and operating costs associated 
with the various remedial control options which were developed 
independently. These cost estimates are supplemented by estimates of the 
broader economic effects which may result from the various remedial control 
options considered. The study estimates the impacts on product prices, 
product availability, employment and the continued viability of the 
affected plants for each of the remedial control options. 

The study has been prepared with the supervision and review of tne Of~ice 
of Analysis and Evaluation of EPA. The work was completed under Contract 
No. 68-01-6744 by Development Planning and Research Associates, Inc. 
(OPRA). The report was prepared by Donald J. Wissman, Craig E. Simons and 
Robert J. Buzenberg of DPRA and completed in February, 1984. 
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EXECUTIVE SUMMARY 

A. Introduction 

This report analyzes the economic impact of various point source control 
alternati~es for the Phosphate Subcategory of the Fertilizer Manufacturing 

_Industry. It focuses on the impacts resulting from the remedial control 
options currently under consideration for the four phosphoric acid plants 
located in Louisiana. The four companies and their plant locations are 
listed below: 

Compan.z: 

Agrico Chemical Company 
Allied Corporation 
Beker Industries 
Freeport Minerals 

Plant location 

Donaldsonville, LA 
Gei smar, LA 
Taft, LA 
Uncle Sam, LA 

This action nas become necessary because these four phosphoric acid plants 
have experienceo difficulties greater than originally anticipated by the 
representatives of EPA and the Companies when developing the "no discharge" 
status as promulgated in 1974. The present effluent guidelines are based 
upon preva11fn~ industry prac.tices which involve recycle of the water and 
land disposal (stacking) of the gypsum by-product. 

Due to unique conditions associated with the bearing strength of the 
Louisiana soils and the abnonnal1y high rainfall, several gypsum stack 
failures have occurred in recerrt tears. The occurrence of these failures, 
in spite of conscientious management of the stacks by soil experts and use 
of modern monitoring and management techniques, suggests that the issue of 
zero discharge and gypsum stack ~ar.agement should be re-examined for these 
four plants. 

The purpose of this report is to provide an economic analysis of the 
various remedial regulatory options under study for the four phosphoric 
acid plants. The direct finn level impacts as well as the overall industry 
impacts are examined. 

Because of the time and infonnation constraints involved 1n the preparation 
of this report, the major emphasis has been to present an overview of the 
present state of the fertilizer industry, focusing on the phosphate sector. 
Secondary data is then used to estimate the impact of the various remedial 
alternatives on the four plants under study. 
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The control options used in the report were developed by the Effluent 
Guidelines Division in association with the 7echnica1 Contractor, Frontier 
Technical Associates, rnc. (F~A). Also, FTA developed cost estimates of 
the alternatives that were deemed to be technically feasible. The costs of 
the remedial options were applied to the financial profits of the 
individual plants and the resulting impacts studied. 

It is well to note that in a report of this nature, a number of simplifying 
assumptions must be made that would not be necessary with the availability 
of more detailed primary information. However, we believe the assumptions 
are realistic and the accuracy of the impacts as developed are within 
reasonable limits. 

B. Industry Description 

The fertilizer industry is comprised of establishments primarily engaged in 
manufacturing nitrogen, phosphorus, and potassium fertilizer. The focus of 
this report is on the production of an intennediate chemical, phosphoric 
acid, which is used in the manufacture of phosphate fertilizer. Raw 
materials used in the production of phosphate fertilizer are phosphate 
rock, principally mined in Florida, and su1furic acid. Intermediate and 
final products, for purposes of this study, are divided into three 
segments, each of which have minor variations. These segments are 
phosphoric acid and superphosphoric acid, nonnal and triple superphosphate, 
and arrmonium phosphates. 

1. Industry Structure, Capacity and Utilization 

For purpose of this analysis the primary emphasis is on the phosphoric acid 
plants. The Tennessee Valley Authority (TVA) reports there are thirty-two 
active plants in this sector having a total capacity of over 11.5 million 
tons of P205 in 1983. Fifteen plants are located in Florida which 
represent-6! percent of total production capacity. Four plants are located 
in Louisiana, representing nearly 1.8 million tons P205, or 15.4 percent of 
total capacity. The remaining p1ants are located in-tlie southern and 
~estern areas of the country. 

Total phosphoric acid plant capacity has increased steadily during the past 
:en years. In 1973 total capacity was just over 6.4 million tons of P£0i 
or only 56 percent of current capacity. Presently, there is significant 
over capacity ;n the industry. This is caused by decreases in phosphate 
demand due to depressed fann prices and a sluggish export market. Capacity 
utilization rates, currently 60 to 70 percent, averaged nearly 90 percent 
during the period from 1973-1981. However, TVA does not project any 
changes in capacity through 1985 due to over-capacity and market 
conditions. 

2 



2. Financial Characterization of the Industry 

Financial data specific to the phosphoric acid segment of the phosphate 
fertilizer industry or even the phosphate fertilizer industry itself are 
not available. However, reasonably detailed profitability data are 
available for the fertilizer industry as a whole. (Cost data are not as 
plentiful.) 

Return on net worth experienced by integrated companies fertilizer 
producers in the industry (principally phosphate and nitrogen manufactures) 
has ranged from 27.4 percent in 1980 to -2.9 percent just two years later. 
Before tax profit on sale~ and net worth, as compiled by the Fertilizer 
Institute for t~e.se integrated companies, are presented below: 

Year 

1982 
1981 
l~Q 

1979 

Before tax 
profit on sales 

{percent) 

-1.05 
8.79 

14.72 
11.73 

Before tax 
profit on net worth 

{percent) 

-2.9 
12.2 
27.4 
20.6 

In the past, profitability has been high enough to attract additional 
capital into the phosphate industry, which is exemplified by the increased 
capacities, particularly in the phosphoric acid and alTITIOnium phosphate 
segments of the industry. Current low rates of profitability indicate why 
investment in expansion has decreased. 

C. Production, Consumption, and Pricing of Phosphate Products 

l. Production of Phosphate Fertilizer Products 

The production of most phosphate fertili~er products increased from 1970 
through 1980. Phosphate rock production grew from 38.7 million tons of 
rock to 60.0 million tons in 1980. Wet process phosphoric acid production 
grew at an average annual rate of 7.5 percent while the production of 
finished fertilizers increased at an average annual rate of 5.5 percent 
from 1970 through 1980. 

After 1980, production of all products declined. The decline in production 
of phosphate products in 1981, 1982, and into 1983 corresponded in part to 
decreased domestic demand and a softening in the export market. 

2. Consumption of Phosphate Fertilizer Products 

The domestic consumption of phosphate fertilizer, like production, 
increased steadily through the seventies from 4.5 million tons of P205 in 
1970 to a peak in 1979 of 5.6 million tons. This represents an increase of 
slightly over 2 percent per year. Consumption since that time has declined 
to 4.8 ~illion tons in 1982. 
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There are two major reasons for the above trends. First, the average 
fertilizer application rate per unit of production steadily increased 
during the 70s, but leveled off in the 1981-1983 period. Fertilizer 
experts generally believe this leveling trend will continue. A second 
major determinate of domestic consumption is the total acreage planted. 
Beginning in 1972, total acreage planted in the U.S. increased steadily 
from 283 million acres in 1972 to 356 million in 1981. At that point the 
USDA increased various acreage set-aside programs to reduce production. 
Although consumption over the next 2 to 3 years is uncertain, it is likely 
that the rate of increase in phosphate use will be lower than the rate 
experienced in the 1970s. 

3. International Trade and Competition 

The U.S. is a major exporter of phosphate materials, annually exporting 
about 40 percent of production in recent years. 7hese exports incluce a 
mix of materials, including phosphate rock, phosphoric acid, concentrated 
superphosphates, and armlonium phosphates. While exports of phosphate 
materials in all forms have increased, the higher valued produc~s. 
particularly amnonium phosphates, have become an increasingly imoortant 
part of total exports. 

Exports of total phosphate fertilizer materials increased steadily until 
1981 when total exports declined sharply. Because the U.S. dollar has been 
so strong on international monetary markets, U.S. phosphate has not been as 
attractive to foreign countries. Meanwhile other countries have been 
moving to increase phosphate productive capacities. These countries 
include Morocco, Senegal, Brazil, and Tunisia. 

4. Phosphoric Acid Prices 

Phosphoric acid prices are not widely published, partiaily because much of 
the phosphoric acid produced in the U.S. is used by the producing 
companies, hence feow actual sales are made. Quoted prices may not 
accurately represent transaction Jrices because of price discounting 
practices. Quoted phosphoric acid prices in October 1983 declined in both 
real and nominal terms, reflecting the overall decrease in demand for 
phosphate fertilizers. We expect ~his price to return to higher levels as 
the phosphate fertilizer industry recovers. 

D. The Louisiana Plants 

Two basic scenarios were developed to illustrate the financial conditions 
of the Louisiana plants. The first, based upon 1982/83 conditions in the 
industry, showed the plants operating in a deficit position. The second 
was based upon industry conditions over the 1977 to 1981 period with the 
industry operating at a profit. The results of the second scenario are 
shown on Table A. Under this scenario, pretax profit margins were 
estimated to range from 57.50 to Sl0.95 per ton of 54% P.f.Oi phosphoric 
acid. 
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U1 

l•ble A. hlhldltes of •ver•ye ules •nd cost e.per I enc es of four Louhl.m• phosphoric dcl<I planh 111 19/9 to 1981. !I 

Plant 
Ileen Unit $/Unit Agr lco Cliemlu 1 All lea Corpordllon liehr lnauslrles Freeport" Minerals 

Per ton Annual 27 Per ton Annual 27 Per ton Annual 2/ -per ton Annual 2/ 
(dollus) (•I II ton-$) (dollars) (•I II Ion-$) (dollus) (•II lion-$) (dollus) (a1t l l Ion-$) 

S•les ton ( 541 P.?O~_) 112 .80 172.80 115.2 172 .80 46.0 172 .80 IJZ.5 17l.80 216.0 

Varl•ble Costs 
Phosiifl•te Rock 1.15 tons 24.00 y 4i.' .00 28.0 42.00 11.2 42.00 32.2 42.00 52.5 
1 ransport•t Ion 1.75 tons 5.00 8.75 5.8 8.75 2.l 8.75 6.1 8.15 I0.9 
Sulfur .SO tons ll!i.00 57.50 18.l 57 .50 l!i.) 57.50 44. I 57 .50 11. 9 
Po1fer 120 kwh 0.04 4.80 ).2 4.80 I. l 4.80 3.1 4.80 6.0 
Chemic.ls 2.00 1.3 2.00 0.5 2.00 I. 5 2.00 2.5 
L•bor ll.00 8.1 15.00 4.0 12.00 9.2 13.00 16. 3 
Other 8.00 5.) 8.00 2. I 8.00 6.1 8.00 10.0 

Tot•I Varl•ble Cost m:ns ~ TI:l5 J&":7 ~ TO'r."S TJo.ll!) ---rnr.1 

F hed Costs 
Depr·ectatton l.80 2.5 2. 75 0.1 4.50 3.4 2.50 3.1 
hxes, Interest, Insurance 5.00 ).3 l.50 0.9 6.,00 4.6 l.00 3.1 
Mdlntenance 4.00 2.7 1.00 I. 9 4.00 3.1 1.00 8.8 
Overhe•d 13.00 8.1 14.00 3.1 13.00 10.0 14.00 I/. 5 

lot•I flaed Costs 25.80 11.2 27.25 1.Z 27.50 21.1 ?6.50 33.1 

lncoa~ (loss) Before Taxes I0.95 1.4 1.50 2. I 10.25 1. 9 I0.25 12.8 

I ncOllle 1 ues ~./ 3.80 2.6 2.60 0.1 3.60 2.8 3.60 4.5 

Net H.trglns (Losses) 7 .15 4.8 4.90 1.4 6.65 5.1 6.65 8.l 

Assullt!S the phosphoric acid produced Is sold •t quoted llldlrkel rates. 

Annual production Is calculated at 90 percent of c•p•clty. Capacity ratings are as follows, expressed In thous•nd tons P205: Agrlco 400, Allied 160, 
Beker 460, and Freeport 750. This converts to the follOMlng production cap•clty expressed as phosphoric acid, 54 perceot-P705: Agrlco 741, Allied 296, 
Beker 852, and Freeport 1189. 

FOB Ta11pa. 

Aver•ye Income tu r.te estl..ated at 35 percent. 



E. The Remedial Control Options 

The critica1 factor in the continued operation of these four plants is the 
ability to store on land the gypsum by-product generated with the 
production of phosphoric acid. If environmenta11y acceptable and 
economically feasible alternatives are not available, these four plants 
will have to discontinue the manufacture of phosphoric acid. The data 
below show the remaining life of the gypsum stacks under nonna1 operating 
rates if all of the gypsum is stored in these stacks. 

Plant 

Agrico Chemical Company 
Allied Corporation 
Beker Industries 
Freeport Chemical 

Remaining stack capacity 

2.5 to 3 years 
13 years 
2 months 
6 years 

Source: "Technical Memorandum,~ August 1983. 

All of the plants are currently stacking the gypsum except the 9eker 
Industries plant which discharges into the Mississippi River. 

The Effluent Guidelines Division considered different remedial options for 
control of the gypsum slurry and other wastes from the four Louisiana 
phosphoric acid plants. These options are: 

1. discharge effluent and solids to the Mississippi River (raise pH 
from ~1.s to 6.5 prior to discharge), 

2. ocean disposal of gypsum solids by barge, 

3. barging the solids up or down the river to an alternate disposal 
site, 

4. transporting dried solids to a disposal site (sanitary landfill) 
by truck, 

5. use of a slurry pipeline to transport solids to an alternate 
disposal site, 

6. reuse waste material. 

7. use wetlands as disposal sites, 

8. stabilization alternatives, 

9. underground injection alternatives, and 

:o. discontinue operations. 
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Options 1 through 5 are considered technically feasible by EGO and the 
estimated costs for implementing these options were developed by the 
~echnical Contractor and used to estimate the associated economic impacts. 
Ootions 6 through 9 were judged to be not feasible for technical reasons 
and associated costs were not developed. 

Should the four plants be allowed to discharge directly, the question of 
the related cost savings is then appropriate. According to preliminary 
estimates, the costs for maintaining an active gypsum stack amounts to 
roughly Sl.00 per ton of phosphoric acid (54 percent P£.O,§). Approximately 
one-half of that cost would be necessary for continued stack maintenance 
even though new additions of gypsum would not be added. 

F. ProJected Economic Imoacts 

The imposition of remedial options to control the cur~ent problems related 
to wastewater and waste gypsum management at the Louisiana Phosphoric Acid 
plants will result in economic impacts for the four plants. The 
expenditures for the remedial options will not improve operating efficiency 
but will result in increased costs to produce a unit of product. Three 
levels of impacts were examined. First we examined the increase in revenue 
required to maintain the profitability of the plants at baseline levels (no 
control octions) and then we examined the possibility of passing these 
costs on to the end users. Second, the profit and loss situation for each 
of the plants under the various alternatives was examined, and third the 
industry production effects were examined. 

Since we do not have detailed financial performance data on the plants, a 
basic assumption was made that the plants are as profitable as the industry 
average in the integrated company, basic producer category of the 
fertilizer industry. This may or may not be true. Nevertheless, it does 
allow a realistic look at the eccnomic and financial impacts of the 
remedial options. 

1. Price Effects 

One economic indicator that is extremely useful is the estimated price 
increase that is required to offset the added cost of the remedial 
alternatives. The various control ootions result in an increase in 
production cost from S20.00 to $83.00 per ton of phosphoric acid (54 
percent P205). This translates to a pretax increase of 12.3 to 49.9 
percent depending on the alternative. Option l which calls for raising the 
pH of the gypsum slurry to 6.5 and then discharging the slurry into ~he 
Mississippi River is the least expensive alternative. 

The phosphate fertilizer industry is competitive, produces a relatively 
homogenous product and currently has excess capacity. Further, the four 
Louisiana plants which are affected to not have a unique position in any of 
the geographical markets. Hence, it 1s doubtful that these plants could 
pass the costs of the remedial control options forward ;n the fonn of 
higher prices in other than token amounts. 
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2. Financial Effects 

7he prof1t and loss situation for each of the plants under the various 
remedial options is sunrnarized on Table B below. Only the optimistic 
scenario was used as the short-tenn scenario currently prevailing in the 
industr·y would only show more negative resu1ts. The results indicate that 
if the plants are required to implement remedial control options they will 
be placed in a significant net operating loss situation and be forced to 
cease operations. 

3. Production Effects 

Assuming that the Louisiana phosphoric acid plants cannot remain 
competitive under the conditions of the remedial control options, we make 
the worst case assumption that they will close when they have no more room 
to store the waste gypsum. This will mean that if these plants operate at 
near capacity levels the Beker Chemical plant will close in 1984, and the 
Agrico Chemical plant will close in 1986 or 1987. (The other plants can 
remain in operation until 1990 or beyond, hence we will not consider the 
effects of their closure.) 

Direct effects--employment. In addition to the financial loss associated 
with the potential plant closures, the closures would result in the loss of 
a substantial number of jobs. According to EGO the plants employ the 
following approximate number of people: 

Plant 

Beker 
Agrico 
A 11 ied 
Freeport 

Approximate 
number of employ_ees 

400 
400 
200 
500 

Obviously if a plant closes, the ~obs accounted with that plant will be 
lost. Since each of these plants are located in small c::mmunities, 
opportunities for i111T1ed·iate reemployment are not good. 

Industry effect. Under the ~orst case scenario, the Beker Chem1cal plant 
located in Taft, Louisiana woula probably be forced to discontinue 
operation if not allowe1 to continue discharging its gypsum slurry into the 
Mississippi River. This loss in industry capacity would mean that 
utilization rate in the industry would probably increase from a projected 
baseline in 1984 of 80 ~ercent to 83-84 percent. We do not believe there 
would be any industry wide production effects resulting from the remedial 
control options 1n 1984. The Agrico plant closure would increase industry 
utilization by another 3-4 percent. 
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l11ble e. Effects on prof ll resulting fn1111 He11iedl11l Control Opllous 

------ --·--

Pl1111t 
lte11 Agrlco Clie11lu 1 -All lea Corporation bl'lierTnTuSfrles -rreeport Nlner111s" 

per ton 11nnual per Eon annual per ton annual per lon 11nnual 
(dollus) (11111 lun U dollus (ml II Ion U dollus (111111 Ion U do I l11rs (mil I iun U 

oetlo11 - Discharge lffluenl t1nd G_rpsw. Sol Ids Into the Hhslsslpl!I Rher IL 

Pret111 profits before controls '!_/ I0.9!"> 7.4 7.50 2. I I0.2!i 7.9 I0.2!i 12. ti 

Annu•I cost of controls 2!i.68 19.0 20.84 6.2 21. 78 18.6 20.!i6 28.6 

Net profits (loss) (14.ll) (11.6) (IJ.14) ( 4. I) (ll.!i3) ( 10. 7) (IO.ll) ( l!i.8) 

Option 2 - Oce11n Dlspoul of C_rpsu~ Sol Ids ll 

Prel•• profits before controls ?_/ 10.9!"> 7.4 7.50 2. I I0.2!i 7.9 I0.25 12.8 

Annut1l cost of controls 79.11 !i9.9 !i8.70 17.4 6!">. 34 !i!i .1 62.61 81.0 

Net profits (loss) (68.8?) (52. !i) (!"ii .20) (15.3) (55.09) (41.8) (!i2.3b) (14. 2) 

Option l - Barging the C1psu11 to a Sile Up or Down the Hls.shsll!pl River I/ 

"' Pret .. p.-ufHs before controls ?./ I0.95 7.4 7.50 2. I I0.25 7.9 10.25 12.8 

Annual cost of controls 83.!">2 61.9 63.27 18.7 70.42 60.0 67 .49 93.7 

Net profits (loss) (72.!">7) (!i4.5) (55 .11) (16.6) (60. 11) (52.1) (57.24) (80.9) 

Option 4 - Tr11nsport•tlon of G_rpsllll b_r Truck lo Alternative Dlsl!osal Sites I/ 

Pret•• profits before controls ?_/ 10.95 7.4 7.50 2.1 I0.2!i 7.9 10.25 12.8 

Annual cost of controls 64.53 47 .8 ]9.8] 11.8 81.11 70.8 54. 72 76 .0 

Net profits (los.s) (53.58) ( 40.4) ( 32.]] l (9. 7) ( 12 .86) (/2. 9) (44.47) (bJ.2) 

Option 5 - Slurrilng G1psum •nd Pu1!l!lng tu a Site Up or Down the Hlsslssipl!i River I/ 

Pretax profits before controls ~/ 10.95 7.4 1.50 2. I 10.25 1. 9 I0.25 12.8 

Annual cost of controls 41.23 30.!i ll.24 9.l 34.11 29.6 Jl. 32 46.3 

llet profits (loss) (30.28) ( 24 .1) (23.10) (7 .8) (24.52) (21.1) (ZJ.07) ( JJ. 5) 

y Assu..es reinedl•I control costs unnot be pt1~sed on In the fona of higher prices. 

~/ p,:oflt•blllly esthutes taken fr09 ldble A. 



I. INTRODUCTION 

This report is an economic analysis of various point source control 
alternatives for the Phosphate Subcategory of the Fertilizer Manufacturing 
Industry. The report focuses on the impacts resulting from the remedial 
control options currently under consideration for four phosphoric acid 
plants located in Louisiana. The four companies and their plant locations 
are: 

Company 

Agrico Chemical Company 
Allied Corporation 
Beker Industries 
Freeport Minerals 

A. Background 

Plant location 

Donaldsonville, LA 
Geismar, LA 
Taft, LA 
Uncle Sam, LA 

In April 1974, the BPT and BAT limitations for wet process phosphoric acid 
manufacturing plants issued by EPA essentially required, with minor 
limitations, "no discharge" of process water pollutants. The effluent 
guidelines were based on prevailing industry practices which involved 
recycle of the water and land disposal (stacking) of the gypsum byproduct. 

Over the past several years, the phosphoric acid plants located in 
Louisiana have experienced greater difficulties than originally anticipated 
by the representatives EPA and the Companies in achieving the "no 
discharge" status as promulgated. ihese difficulties occurred because of 
certain site characteristics which prevent safe stacking of the gypsum to 
heights originally anticipated and utilized in Florida. Also, the high net 
positive water balance experienced in the area over the past several years 
further aggravated the problems. Kr.owledge of the compressibility and 
bearing strength of the Louisidna soils has greatly increased since the 
time of promulgation. 

Several gypsum stack failures have occurred in the past few years. The 
most recent failure occurred fo1iowing a 6.5 inch rainfall in 16 hours 
during August of this year. The occurrence of these failures, in spite of 
conscientious management of the stacks by soil experts and use of modern 
monitoring and management techniques, suggests that the issue of zero 
discharge and gypsum stack management should be reexamined for these four 
plants. 

As a result, EPA has initiated action to evaluate the prob1ems and proposed 
remedial options. Presently various alternatives as described in Chapter V 
are being studied to determine an appropriate course of action. 

I-1 



B. Scope o~ the Report 

7he purpose of this report is to provide an economic analysis of the 
various remedial regulatory options for the four phosp~oric acid plants. 
The analysis investigatea the direct firm level impacts as well as the 
overall impacts on the industry and their customers. 

C. General Approach 

Because of the t1me and infonnation constraints involved in the preparation 
of this report, the major emphasis has been to present an overview of the 
present state of the fertilizer industry focusing, of course, on the 
phosphate sector. This includes the industry structure, financial 
characteristics of the industry and pricing and pricing considerations. 
Financial profiles were developed for the four Louisiana plants under study· 
using known production rates and secondary data. 

The control options used 1n the report were developed by the Effluent 
Guidelines Division in association with the Technical Contractor, Frontier 
Technical Associates, Inc. (Technical Memorandums" August 1982 and 
~ovember 1983) l/ Also, FiA developed cost estimates of the alternatives 
that were deemed' to be technically feasible. The costs of the remedial 
options were applied to the financial profits of the individual plants and 
the resulting impacts studied. · 

It is well to note that in a report of this nature, a number of simplifying 
assumptions IT'lJSt be made that would not be necessary with the availability 
of more detailed primary infonnation. However, we believe the assumptions 
are realistic and the accuracy of the impacts as developed are within 
reasonable limits. 

l/ P. Michael and Terlecky, "Technical Memorandum: Surface and 
Subsurface Site Characteristics at Louisiana Phosphoric Acid Plants" 
11 August 1982, and Technical Memorandum: Remedial Options -
Louisiana Phosphoric Acid Plants," 18 November 1983. Prepared for 
Thomas Fielding, Environmental Protection Agency, Effluent Guidelines 
Division, Frontier Technical Associates, Inc. (FTA). 
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II. INDUSTRY DESCRIPTION 

The fertilizer industry is comprised of establishments primarily engaged in 
manufacturing nitrogen, phosphorus, and potassium fertilizer. The focus of 
this report is on the production of an intermediate chemical, phosphoric 
acid, which is used in the manufacture of phosphate (phosphorus) fertilizer. 
The phosphate fertilizer industry and the facilities making up the industry 
are examined in this chapter. 

Raw ~aterials used in the production of phosphate fertilizer are phosphate 
rock and sulfuric acid. Intermediate and final products, for purposes of 
this study, are divided into three segments, each of which have minor 
variations. These segments are phosphoric acid and superphosphoric acid, 
nonnal and triple superphosphate, and a111T1onium phosphates. A schematic 
diagram of the production of phosphate fertilizer products is presented in 
Figure I!·l. 

In this chapter we will describe the raw materials, industrial processes, 
and final products of the industry, industry structure, and finally present 
an overview of the financial perfonnance of the industry. 

A. Industrial Process Description, Raw Materials, and Final Products 

The phosphate fertilizer industry uses phosphate rock as the major raw 
material, which is principally mined in Florida and North Carolina, and 
to a limited extent in Tennessee, and the Western States. The major 
minerals of most phosphate rock are in the apatite 9roup and can be 
represented by the generalized formula Ca5(F,Cl,OH)(P04)3. Small 
quantities of calcium may be replaced by many elements-such as magnesium, 
manganese, strontium, lead, sodium, uranium, cerium, and yttrium. The 
~ajor impurities include iron as limonite, clay, aluminum, fluorine, and 
silica as quartz sand. 

After mining, the rock is processed in order to transform the rock into 
soluble P205, a fonn readily available to plants. The first of these 
processes-is beneficiation. In this process the rock is ground by using 
various mills which reduce the ~aterial to very small particles. 

The most co111T1on method of transfonning the particles of phosphate rock into 
P205 is by treatment with a mineral acid such as sulfuric, nitric, or 
hydrochloric acid to make phosphoric acid. Sulfuric acid is used 
predominantly in the U.S., hence we will limit the process description to 
the use of sulfuric acid. 

ihe acidulation process involves mixing the particles of phosphate rock 
with sulfuric acid after the acid has been diluted with water to a 55 to 70 
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percent H2S04 concentration. This mixing takes place in a vessel 
(sometimes called a digester) where it is held for several hours. The 
chemical reactions which occur produce gypsum, phosphoric acid and water. 
(Additional minor amounts of various elements present in the phosphate rock 
are also present, such as aluminum, lead, strontium, uranium and fluorine.) 

Following tne reaction in the digester, the watery mixture of phosphoric 
acid and gypsum is pumped through a filter which separates the particulate 
gypsum and many impurities present from the phosphoric acid. The volume of 
the by-product gypsum is approximately five kilograms per kilogram of 
phosphoric acid. This gypsum is then sluiced with the contaminated water 
from the plant to a disposal area where the gypsum is settled out of the 
water and stored in stacks while the water is recirculated back to the 
acidulation process. 

The phosphoric acid produced in this process, which is approximately 32 
percent P205 is further concentrated to approximately 54 percent P205 by 
vacuum evaporation of water. Additional impurities are also removed-from 
the phosphoric acid in this process. 

Superphosphoric acid which is approximately 68 to 
manufactured at numerous phosphoric acid plants. 
basically phosphoric acid {54 percent P205) which 
by a molecular dehydration process. --

72 percent P205, is 
Superphosphoric acid is 
is further concentrated 

Nonna1 superphosphate is a fertilizer material containing from 16 to 21 
percent P205 which is made by reacting ground phosphate rock with a 
sulfuric acid and water solution. This product has declined in importance 
in re.cent years. 

Triple superphosphate is manufactured in much the same way as nonnal 
superphosphate except that phosphoric acid is used instead of sulfuric acid 
in the acidulation process. Triple superphosphate typically accounts for 
over half of all phosphate fertilizer products. 

Arrmonium phosphates are produced by reacting phosphoric acid with anhydrous 
a1T1T1onia. Both solid and liquid arrmonium phosphate fertilizers are produced 
in the United States with solid ~eing of greatest importaMce and accordingly 
emphasized here. Arrmoniated superphosphates are also produced by adding 
nonnal or triple superphosphate to the mixture. 

AITITlonium phosphate fertilizers have product nutrients ranging from 10 to 21 
percent nitrogen and from 20 to 55 percent P205. Important all"IT1onium 
phosphate fertilizer grades in the U.S. are:--

Monoarmionium phosphates (MAP) 
11-48-0 11-55-0 
13-52-0 16-20-0 

Dia111T1onium phosphates (OAP} 
16-48-0 18-46-0 
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where N-P-K analysis represents 

N = percentage of available nitrogen 
P = percentage of available P205 
K = percentage of soluble potassium oxide (K~O) 

These a1T111onium phosphate grades can be used directly or blended with other 
~ertilizers, in both liquid and solid forms. to produce mixed fertilizers. 

B. Industry Structure 

The chosphate fertilizer industry. dependant on phosphate rock formations 
as its principle raw material, is concentrated in areas where the rock is 
mined. In this section we will present an analysis on the plant locations 
and capacities, with particular emphasis on capacity utilization and the· 
role of t~e four affected plants located in Louisiana. 
, ... Location and Size of Plants 

For purposes of this analysis we will consider only phosphoric acid plants, 
concentrated (triple) superphosphate plants and arnnonium phosphate plants. 
The manufacture of other products, such as super phosphoric acid for example 
is usually done at plants producing phosphoric acid. 

Table II-1 lists the plants who can produce phosphoric acid in the U.S. 
Thirty-two plants are able to produce, though several plants are idle at 
this time. These plants have a total capacity of over 11.5 million tons of 
P205 in 1983 (not counting the three idle plants which have a total 
capacity of 408,000 tons of ?205). An analysis of tne capacity size 
distribution of operating plants is presented below: 

Ca~acity ran~e 
(lO O tons P£ ~) 

<200 
200-500 

>500 
!dle or insufficient information 

Number of plants 

8 
12 
8 
4 

Fifteen plants are located in Florida. These plants represent 63 percent 
of total production capacity. Only four plants are located in Louisiana, 
representing nearly 1.8 million tons P205, or 15 percent of total capacity. 
The remaining plants are located in the south and western area of the 
country. 

Total phosphoric acid plant capacity has been increasing steadily during 
the past ten years. In 1973 total capacity was just over 6.4 million tons 
of P205 or only 56 percent of current capacity. This capacity increase 
resuTted in spite of the closure of numerous plants which could not remain 
competitive, at least rock resources. A list of plants closing since 1976 
is presented in Appendix A. 
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Table II-1. Wet-process phosphoric acid plant 
location and capacity, 1983. 1J 

Conicany Location Capacity y 

Agrico Chemical-Williams 

Allied Corp. 
Amax Corp. 
Bartow Chemical Products 
Beker Industries 

CF Industries, Inc. 

Chevron Chemical Co. 

Conserv Inc. (Phibro) 
Farmland Industries 
Fertilizer Co. of Texas 
First Mississippi Corp. 
Freeport Minerals 
Ft. Meade Chemical Products 
Gardinier 
W. R. Grace & Co. 
International Minerals 

Mississippi Chemical Corp. 
Mobil (Pasadena Chemical) 
Mobil Chemical Co. 
Occidental Ag. Chemical 

Olin Corp. 
Royster Co. 
J.R. Simplot Co. 

Texasgulf (Aquitaine) 
USS Agri-Chemicals 

Total United States 

Pierce, FL 
Donaldsonville, LA 
Gei smar, LA 
Piney Point, FL 11 
Bartow, FL 
Conda, ID 
Taft, LA 
Bonnie, FL 
Plant City, FL 
Garfield, UT 
Rock Springs, WY ii 
Nichols, FL 
Pierce, FL 
Pasadena, TX 
Fort Madison IA 3/ 
Uncle Sam, LA 
Ft. Meade, FL 
Tampa, FL 
Bartow, Fl 
Bonnie (N Wales), FL 

Pascagoula, MS 
Pasadena, TX 
Depue, IL 

.§./ 

White Springs, FL 
Lathrop CA 3/ 
Joliet, IL -
Mu 1 berry, FL 
?ocate 11 o, ID 
He;m, CA 
Lee Creek, NC 
Bartow, FL 

(1000 tons Pl di) 

420 
400 
160 

414 
273 
460 
690 
650 
100 

200 
574 

50 

750 
440 
720 
310 
975 
500 
243 
240 
125 

1,066 

127 
168 
240 
125 

1,020 
90 

11,530 

ll Capacity data for the Louisiana plants, estimated by TVA are not the 
same as estimates made more recently by representatives of EPA. The 
more recent EPA capacity estimates for the Louisiana facilities are 
used in Chapter 4. 
Capacity estimates are based on an operating year of 340 days. 
Idle. 
Insufficient infonnation. 
Under construction. 

Source: Fertilizer Trends, 1982, National Fertilizer Development Center, 
TVA, Muscle Shoals, Alabama. 
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The Tennessee Valley Authority (TVA) does not project any changes in 
capacity through 1985. · 

Concentrated superphosphate plants and plant capacities are ~resented in 
Table Il-2. Only twelve plants manufacture concentrated superphosphate in 
the ~.S., nine of which are in Florida. Total capacity of operating plants 
is just over 1.9 million tons of P105. 

Unlike phosphoric acid production capacity, concentrated superphosphate 
capacity has been declining during the past ten years. Capacity in 1973 
was nearly 2.6 million metric tans, 36 percent higher than 1983. 

A1T1T10nium phosphate plant location and capacity data are presented in Table 
Il-3. There are currently twenty-four companies owning forty plants, 
thirty-five of which are operating. An analysis of plant capacity is 
presented below for operating plants. 

cagacity ranae 
(10 0 tons P_[ §) 

<SO 
50-100 

101-300 
301-500 

>500 
Idle 

Insufficient information 

Total Plants 

~umber of plants 

ll 
5 
9 
5 
3 
5 
2 

40 

Although still concentrated in Florida where twelve plants are located, 
a111T10nium phosphate plants are much more widely dispersed than phosphoric 
acid and concentrated superphosphate. Ammonium phosphate plants are 
located in seventeen states. 

Ammonium phosphate plant caoac~ty ~as generally been increasing during the 
past ten years, though capacity ~n 1983 was down slightly from 1982. 
Caoacity in 1973 was 4.7 million tons of P205, only 76 percent of 1983 
cacacity. - -

2. Level of Utilizat1cn 

~tilization rates have declined in the phosphoric acid industry since 1981, 
after being very high ~uring the period from 1978-1980. While utilization 
rates must be interpreted with caution because of difficulty in estimating 
plant capacities, rates presented on Table II-4 indicate that utilization 
rates from 1973-1982 have averaged nearly 90 percent. l/ 

More recently industry's utilization has declined. Phosphoric acid 
producers have felt the impact of depressed fann prices and federal crop 

!I Capacity estimates do not include idle or closed facili~ies. 
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Table II-2. Concentrated superphosphate plant 
location and capacity, 1983. 

Company Location Capacity y 

Agrico Chemical-Williams 
Amax Corp. 
CF Industries, Inc. 
Chevron Chemical Co. 
Gardinier 
W.R. Grace & Co. 
international Minerals 
Occidental Ag. Chemical 
Royster Co. 
J. R. Simplot Co. 
Texasgulf (Aquitaine) 
USS Agri-Chemicals 

Total United States 

Pierce, FL 
Piney Point, FL 2/ 
Plant City, FL 
Garfi 1 ed, UT 
Tampa, FL 
Bartow, FL 
Bonnie (N Wales), FL 
White Springs, FL 
Mu 1 berry, FL 
Pocatello, ID 
Lee Creek, ~c 
Fort Meade, FL 2/ 

(1oo0 tons 

276 

375 
41 

250 
330 
138 

78 
97 
79 

255 

1,919 

y Capacity estimates are based on an operating year of 340 days. 

y · Idle. 

Pf_o~) 

Source: Fertilizer Trends, 1982, National Fertilizer Devlopment Center, 
TVA, Muscle Shoals, Alabama. 



~able II-3. Ammonium ~hosphate plant 
location and capacity, 1983 

Company Location Capacity 1f 

Agrico Chemical-Williams 

Allied Corp. 
Amax Car?. 
Beker Industries 

Brewster Phosphates 

CF !ndustries, Inc. 

Chevron Chemical Co. 

Conserv Inc. (Phibro) 
Farmland Industries 
Fertilizer Co. of Texas 

First Mississippi Corp. 
Ford Motor Co. 
Gardinier 
W. R. Grace & Co. 

International Minerals 
Kaiser Steel Corp. 
Mobil (Pasadena Chemical) 
~obil Chemical Co. 
Occidental Ag. Chemical 
Royster Co. 
J. R. Si mp 1 at Co. 

7ennessee Valley Authority 
Texasgulf (Aquitaine) 
USS Agri-Chemicals 

Total United States 

Pierce, FL 
Donaldsonville, LA 
Helena, AR 
Piney Point, FL 2/ 
Conda, ID -
Taft, LA 
Luling, LA 2/ 
Ge i smar, LA-2/ 
Bonnie, FL -
Plant City, FL 2/ 
Richmond, CA -
Fort Madison, IA 
Kennewick, WA 
Garfield, UT 
Rock Springs, WY 3/ 
Nichols, FL -
Pierce, FL 
Pasadena, TX 3/ 
Kerens, TX -
Fort Madison IA'!:./ 
Dearborn, MI 
Tampa, FL 
Bartow, FL 
Joplin, MO 
Columbus, OH 
New A 1 bany, IN 
Wilmington, ~C 
Henry, IL 
Bonnie (N Wales), FL 
=-ontana, CA 
~asadena, TX 
Depue, IL 
~h1te Springs, FL 
Mulberry, FL 
Pocatello, ID 
1-'e 1 :n. CA 
M~scle Shoals, AL 
Lee Creek, NC 
Cherokee, AL 
Bartow, FL 

{ 1000 tons 

83 
756 

50 

209 
370 

635 

20 
58 
36 
56 

184 
336 

33 

10 
438 
370 

10 
15 
25 
25 
25 

750 
:s 

230 
125 
188 
80 

158 
126 

20 
343 
llS 
242 

6'136 

17 Capacity estimates are based an an operating year of 340 days. 
!; Idle. 
!; Insufficient information. 
!I Under construction. 

P2C§) 

Source: Fertilizer Trends, 1982, National Fertilizer Development Center, 
TVA, Muscle Shoals, Alabama. 
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Table r I-4. Indicative utilization rates for the 
phosphoric acid industry, 1973-1982. 

Estimated Indicative 
'fear capacity ?reduction utilization rate 

---------1000 tons P2o5--------- percent 

1982 10,714 8,523 l/ 72 
1981 L0,663 9 ,228 - 87 
1980 10,354 10,240 99 
1979 - 9 ,729 9,554 98 
1978 9,561 8,892 93 
1977 9,296 8,038 86 
1976 8,951 7,226 81 
1975 8,753 6,921 79 
1974 6,488 6,186 95 
1973 6,233 5,919 95 

ll 1982 Production data from Bureau of Census, USOC. 

Source: Capacity from Fert11izer Trends, Tennessee Valley Authority. 
Muscle 

Shoals, Alabama, various years. 
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set-aside programs (such as the payment-in-kind program) both of which have 
diminished the demand for phosphate fertilizer. Phosphoric acid producers 
have been reportedly operating at 60 to 70 percent capacity in 1983. 
(Chemical Marketing Reporter, July 18, 1983.) 

ihe current industry slump has caused the delay and possible curtailment of 
expansion plans by numerous companies in all aspects of the production of 
phosphate fertilizer. (Chemical Marketing Reporter, 1983.) We anticipate 
that increased domestic demand brought about by increased acreage in crops 
(especially corn which is the most important crop in terms of phosphate 
use) and higher crop prices will cause utilization rates to increase. ihe 
industry may subsequently resume expansion investments, which appeared to 
be needed ~n the late 1970s because of the fast growing market at that 
time. 

C. Financial Characterization of the Industry 

Financial data specif;c to the phosphoric ac1d segment of the phoschate 
fertilizer industry or even the phosphate fertilizer industry itself are 
not available. However, reasonably detailed profitability data are 
available for the fertilizer industry as a whole. (Cost data are not as 
plentiful.) Two data sources are used in this report to provide a picture 
of the financial characteristics of the industry. The Fertilizer !nstitute 
publishes an annual report entitled "Fertilizer Financial Facts" 
(Fertilizer Institute). Data are provided for three segments of the 
industry: 

1. basic potash producer, 6 companies reporting in 1980, 
2. integrated company, basic producer, 32 companies reporting in 

1982, and 
3. integrated company, nonbasic producer, 8 companies reporting in 

1982. 

Data from the second group are used in this report. 

Tne ~econd data series is Rober~ Morris' Annual Statement Studies (Robert 
Morris, 1983). The Annual State~ent Studies are deveioped trom raw data 
~he Robert Morris Associates (RMAJ member bank's voluntary submit to RMA. 
These data are acquired from lending applications and do not constitute a 
random or statistical sample. 

Soth of the data series used include financial characteristics of nitrogen 
and potash producers as well as phosphate producers. Because producing 
segments of the fertilizer industry are related and the demand for one 
nutrient is related to the demand for other fertilizer nutrients, we 
believe that financial data representing the entire industry are 
representative of phosphate fertilizer and phosphoric acid producers. 
Hence, although much of the data used in this analysis is for the entire 
industry, we assume it represents the phosphate segment of ~he industry. 
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l. Revenues and Costs 

Phosphoric acid, which is an intermediate product used in the production of 
phosphate fertilizer, is frequently used by the company manufacturing it 
and therefore not actually sold. However, other companies produce only 
phosphoric acid which is sold to other companies to manufacture the actual 
phosphate ferti~izer. Currently, {November 1983) published prices for 
phosphoric acid are 167.50 per ton for 54 percent P205. (Chemical 
Marketing Reporter, 1983.} (Phosphoric acid will generally be considered ~o 
be 54 percent Pf.0.§. in this report unless otherwise specified.) 

The variable costs associated with the production of phosphoric acid 
typically range from 75 to 80 percent of sales. (David, et al., 1973.) 
The major available costs are for the raw materials, phosphate rock and 
sulfur. These inputs generally account for 75 percent of v•r1able costs 
and nearly 60 percent of the total costs associated with the manufacture of 
phosphoric acid. Other significant variable costs include labor, 
chemicals, power and in some cases transportation. 

Fixed costs generally range from 15 to 25 percent of sales. These costs 
are the most difficult to estimate because of wide variations from facility 
to facility. Depreciation for example varies widely because many plants 
are relatively old and the value of depreciable assets is accordingly low 
while other newer multi-million do11ar plants have much higher depreciation 
rates. In addition to depreciation, major fixed costs include taxes 
(excluding income), insurance, interest, and overhead. 

A more detailed analysis of revenues and costs is presented in Chapter IV. 

2. Industry Profitability 

The fertilizer industry has experienced significant fluctuations in 
profitability in the past, with some years being very profitable while 
other years the industry suffers substantial losses. The last year for 
which data are available (1982) indicates a poor year wit~ the industry 
losing money. 

Return on net worth experienced by integrated companies, basic producers, 
in the industry (principally phosphate and nitrogen manufactures) has 
ranged from 27.4 percent in 1980 to -2.9 percent just two years later. 
Return on net worth, as compiled by the Fertilizer Institute for integrated 
companies, basic producers are presented below. 

Year 

1982 
1981 
1980 
1979 
1978 
1977 
1976 

Before tax 
profit on sales 

(percent) 

-1.05 
8.79 

14.72 
11.73 

II-ll 

Before tax 
profit on net worth 

(percent} 

-2.9 
12.2 
27.4 
20.6 
11.l 
15.7 
19.l 



Generally profitability has been high enough to attract additional capital 
into ~he phosphate industry, which is exemplified by the increased 
capacities, particularly in the phosphoric acid and armtonium phosphate 
segments of the indust~y. 

A slightly different situation is presented in the Annual Statement 
Studies (median quartile of 84 different firms). 

Year ending 
March 31 

1983 
1982 
1981 
1980 
1979 

Before tax 
profit on sales 

(percent) 

1.4 
3.4 
2.6 
1.4 
1.8 

Before tax 
profit on net worth 

(percent) 

10.1 
16.4 
13.6 
10.7 
14.1 

Clearly the second data series represents a more uniform profitability over 
the past 5 years. This is because the Annual Statement Studies covers a 
broad segment of the industry and includes 84 companies; whereas, the 
Fertilizer !nstitute series is concentrated on integrated companies, ~asic 
producers (32 companies). The additional companies and segments tend to 
average the high and low characteristics of the basic producers. Also, the 
basic producers are more highly capitalized with total net sales reported 
at 81 percent of total assets. This is in contrast to sales at 220 percent 
of total assets as represented by the Annual Statement Studies. This is 
the reason for the seeming disparity in the return on sales data. 

3. Financial Structure of the Industry 

The fertilizer industry's assets can be classified as current and fixed. 
Current assets consist of cash, accounts receivable and inventory. Current 
assets generally comprise about 30 to 35 percent of total assets. Fixed 
assets, comprised mainly of property clant and equipment. account for 60 to 
65 percent of total assets (The Fertilizer Institute, 1983). The 
proportion of fixed assets to total assets has been increasing in recent 
years, as a result of increased investment in the industry. 

iotal liabilities generally account for 60 to 70 percent of assets. Long 
term debt accounts for 15 to 20 percent of total assets and has been rising 
in recent years. Net worth ranges from 30 to 40 percent of total assets. 
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II~. PRODUCTION, CONSUMPT!ON, AND PRICING OF PHOSPHATE PRODUCTS 

In this chapter we will discuss the production. consumption, international 
~rade, and prices for phosphate fertilizer products. These discussions 
will review the historical trends as well as our outlook for the future. 

This discussion wi11 generally focus on all aspects of the industry from 
phosphate rock and phosphoric acid to the final f~ilizer products. 

A. Production of Phosphate Fertilizer Products 

The production of most phosphate fertilizer products increased from 1970 
through 1980 according to data on Table III-1. Phosphate rock production 
grew from 38.7 million tons of rock to 60.0 million tons in 1980. Wet 
process phosphoric acid production grew at an average annual rate of 7.5 
percent while the production of finished fertilizers increased at an 
average annual rate of 5.5 percent from 1970 through 1980. (The mix of 
production of finished fertilizers also changed with al'T'JTlonium phosphates 
becoming more important while the production of nonnal superphosphate 
decreased substantially.) 

After 1980, product1on of all products declined. The decline in production 
of phosphate products in 1981. 1982, and 1nto 1983 corresponded in part to 

• decreased domestic demand because of low agricultural prices and federal 
crops set-aside programs, a softening in the export market and a general 
recession which affected both the U.S. and world economy. Additional 
production capacities of some foreign countries also hurt the U.S. 
phosphate industry. 

The current situation has led to an excess in capacity in the industry with 
major uncertainties as to future capacity and production levels. In 
response to large increases in expar~ shipments that occurred in the late 
1970s. many producers began capacity expansion programs. Some of the 
plants were built; however the net gain was reduced due to the closing of 
small noncompetitive plants (Section II-81). Plans for new plants have 
been temporarily put on hold because of the extent of idle capacity now 
prevalent in the industry (Section 11-82}. Future production levels are 
likely to increase but major uncertainties due to the international market 
and the domestic farm situation make forecasts difficult (Harre, 1983}. In 
generally, we believe the production rate will increase in 1984. but the 
overall rate of growth over the foreseeable future will not be as great as 
the rate experienced in the 1970s. 

III-1 



---I 
N 

TallJe 111-l. U.S. production of phosphate rock, phosphoric acid, 
and µhosphate fertilizer materials, 1970-1982. 

fertilizer 2/ 
Wet process ~u~er~~os~fiate AlllilOnium 

Year Phosphate rock lJ phosphoric acid ~/ Norma- Concentrated phosphates Other Total 

mill ion tons of materia 1 mil lion tons of P205 -----------------1000 tons of P205--------~--------

1970 38.7 4.6 670 1 ,474 2,092 361 4,597 
1971 38.9 5.0 626 1,513 2,395 468 4,992 
1972 40.8 5.8 677 1,659 2 ,577 570 5,483 
1973 42.1 5.9 620 1,693 2,919 347 5,578 
1974 45.7 6.2 698 1,719 2,654 296 5,367 
1975 48.8 6.9 484 1,678 3, 193 218 5,573 
1976 49.2 7.2 383 1,595 3,614 232 5,824 
1977 52.1 8.0 340 1 , 791 4,325 243 6,699 
1978 55.2 8.9 291 1,820 4,875 190 7,176 
1979 56.9 9.6 353 1,842 5,271 197 7,663 
1980 60.0 10.2 425 1 ,693 6,125 66 8,309 
1981 59.1 9.2 227 1,558 5 ,172 33 6,981 
1982 NA 7.9 120 1,017 4 ,534 ll 5,671 

1/ Source: "Phosphate Rock, 11 Minera 1 s Yearbook, U.S. Bureau of Mines. 

21 Source: "Inorganic fertilizer Materials and Related Products," USDC Current Industrial Reports, Series 
H28A and M28B. 

Included in An1J10nium Phosphates. 



B. Consumption of Phosphate Fertilizer Products 

The domestic consumption of phosphate fertilizer, unlike production, 
increased st~adily through the seventies from 4.5 million tons of P205 in 
1970 to a peak in 1979 of 5.6 million tons. This represents an increase of 
slightly over 2 percent per year (Table III-2). Consumption since that 
time has declined to 4.8 million tons in 1982. The major growth in this 
area has been the use of P205 in mixtures, which increased from 3.7 million 
tons to 4.8 million tons over the same period. Demand for direct 
application material has been flat. 

There are two major reasons for the above trends. First, the average 
fertilizer application rate per unit of production steadily increased 
during the 70s but fertilizer experts ~enerally believe there will be a 
general leveling of application rates (Harre, 1983 and Murphy, 1983). A 
second major determinate of domestic consumption is the total acreage 
planted. Beginning in 1972, total acreage planted in the U.S. increased 
steadily from 283 million acres in 1972 to 356 million in 1981. At that 
point the USDA began various acreage set-aside programs to bring production 
under control. Although production over the next 2 to 3 years is 
uncertain, it is certain that the rate of increase in acres harvested will 
not increase at the same rate as in the seventies. 

Use of phosphate fertilizer, by state, in 1981 is shown in Figure III-1. 
It is well to note that approximately 70 percent of the phosphate 
fertilizer consumed in the United States would travel up the Mississippi 
River and supply the states in the Central United States. This is 
significant because it indicates that the Central United States is supplied 
by phosphate products produced both in the Louisiana plants and the 
competing plan~s in Florida. 

C. International Trade and Competition 

7he U.S. is a major exporter of phosphate materials, annually exporting 
about 40 percent of production in recent years. These exports include a 
mix of materials, including phosphate rock, phosphoric acid, concentrated 
suoerphosphates, and anrnon1um phosphates. While exports of phosphate 
materials in all forms have increased, the higher valued products, 
particularly a1T111onium phosphates have become an increasingly important part 
of ~otal exports. 

Data on exports and imports of phosphate fertilizer materials are presented 
on Table III-3 (excluding phosphate rock). These data show a steady 
increase in total phosphate fertilizer materials until 1981 when total 
exports fell. Imports of pnosphates have been steady since 1970, generally 
ranging from 200,000 to 300,000 tons of P£0i. 

During the period 1970-1981 phosphate rock exports have ranged from 10 to 
15 million tons of material. No significant trends in rock exports are in 
evidence. 
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Table II I-2. U.S. consumption of phosphate fertilizer 
materials, 1970-1982 

P205 Direct AEElication Materials Total 
in Su~er2hos~hate Ammonium ?205 

Year Mixtures ~annal Trip1e Phosphatesa Consumpticn 

( 1000 ~ons of ?.f.d,[) 

1970 3,709 62 546 184 4,574 
1971 3 ,943 55 556 179 4,803 
1972 3,997 44 577 174 4,864 
1973 4,237 35 569 201 5,085 
1974 4,271 39 538 193 5,099 

1975 3,718 36 531 "176 4 ,511 
1976 4,428 28 548 161 5,227 
1977 4,790 26 559 185 5,630 
1978 4,341 21 488 179 5,096 
1979 4 ,769 17 555 150 5,606 

1980 4,564 24 527 183 5,431 
1981 4,735 22 472 134 S,434 
1982 4,243 14 375 111 4,818 

· aTota1 of 11-48-0. 13-39-0. 16-20-0, 21-53-0, and 27-14-0. 

Source: USDA. ColTITie rci al Fertilizers, Statistical Reporting Service, 
annual reports. 
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Figure 111-l. Use of phosphate fertilizer by state, 1981. 



Year 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
:980 
1981 

Source: 

Table I:!-3. Exports and impor~s of phosphate fertilizer 
materials, 1970-1981 

Ex2orts 
Ariiri0n1um ?hospnoric 

Imports 

Superphosphate phosphate acid Total All materials 

--------------------------(1000 tons PIO~)--------------------------

333 470 36 839 280 
323 624 105 1,052 282 
405 835 41 1,281 340 
412 1,028 74 1,514 295 
494 916 220 1,630 293 
500 1,240 313 2,053 245 
591 1,307 442 2,340 226 
565 l,553 469 2,587 240 
748 2,237 527 3,512 224 
738 2,243 804 3,785 263 
790 2,781 818 4,389 220 
693 1,994 832 3,519 227 

"U.S. Exports, 11 USDC Report FT410 and "U.S. Imports," USDC Report 
FT135, various annual reports. 
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The export market is expected to continue to grow at a higher rate than the 
domestic market, which the Bureau of Mines has projected at only one 
percent through 1987. ~owever, because the U.S. dollar has been so strong 
on international monetary markets, U.S. phosphate has not been as 
attractive to foreign countries and the demand fer phosphates has softe~ed. 
Meanwhile other ccuntries have been moving to increase phosphate productive 
capacities. These countries include Morocco, Senegal, Brazil, and Tunisia. 

Major importers of U.S. phosphate products include Canada, Mexico, Japan, 
India, and China. Once a major importer, Brazil has decreased its 
dependency on U.S. phosphate, largely because of the inability to secure 
needed foreign capital. Subsequently Brazil has begun exploiting its 
somewhat lower quality resources. 

~e believe that the export market will continue to be very important to the 
phosphate fertilizer industry. However, the high valued dollar could 
continue to be a detriment to the growth of phosphate exports and an 
inducement to countries with phosphate rock to develop their resources. 

D. Phosphate Product Prices 

Prices for phosphate rock have increased steadily in nominal terms since 
1973. However, in constant dollar terms (1982 dollars) prices have 
remained reasonably steady, varying between S25 and S28 per ton since 1977. 
Average annual prices in both nominal and constant (1982 dollars) are 
presented on Table III-4. 

Phosphoric acid prices are not widely published, partially because much of 
the phosphoric acid produced in the U.S. is use~ by the producing 
companies, hence no actual sales are made. Quoted prices, which may not 
accurately represent transaction prices because of price discounting 
practices, are presented o~ Table III-4 for 1981 to October 1983. These 
~rices are year-end quotes (except for 1983). 

Quoted phosphoric acid prices in October 1983 declined in both real and 
nominal terms, reflecting the ove~all decrease in demand for phosphate 
fertilizers. We expect this price to return to higher levels as 'the 
phosohate fertilizer industry recovers. 

Phosphate fertilizer prices are a~so presented on Table I!I-4 for two 
corrmon types of fert1lizer, superphosphate and an anmonium phosphate, 
18-46-0. These prices. which are retail, reached all time highs in 1974 
and 1975 when there was a significant fertilizer shortage (David, et al., 
1976). Prices subsequently fell in 1977 and 1978 in both real and nominal 
terms. In 1979 real prices began to rise until 1981 when the phosphate 
fertilizer market weakened due to low agr1cultural prices and federal crop 
set-aside programs. 
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Tdble 111-4. Nominal dnd real phosphate rock. phosphoric acid. and 
!>elect phosphate fertilizer prices!/ · 

Phosphate rock '{/ 
Phosphoric acid 

(54 percent P'{O~) ll 

fertilizer 4/ 
Superphosphate -------

(46 percent P~O~) 18-46-0 ~/ 

-------------------------------------dollars per ton of material--------------------------------------
Nom1na 1 Real (1982) Nomi na 1 Real (1982 ) Nominal Rea 1 ( 1982 ) Nominal Real ( 1982 ) 

1970 NA 
1971 NA 
1972 NA 
1973 5.66 11.10 
1974 10.98 19.61 
1975 22.99 37 .69 
1976 19.28 30.13 
1977 17 .48 25.71 
1978 18.48 25.32 
1979 20.04 25.37 
1980 22.78 26.49 
1981 26.63 28.33 
1982 NA 
Oct.1983 28.00 b/ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

172 .80 216.73 
172 .80 200.93 
172 .80 183.83 
172 .80 172 .80 
167.40 

75.70 
76.60 
78.50 
90.80 

169.00 
NA 
NA 
NA 

153.00 
189.00 
246.00 
239.00 

205.00 

172 .05 
166.52 
163.54 
178.04 
301. 79 

209.59 
239.24 
286.05 
254.26 

1/ Real prices are 1982 prices converted by using the SNP in~licit price deflator. 
21 Prices are average prices received for both domestic and export sales. 

94.80 
95.20 
98.10 

114 .00 
204.50 
239.50 
183.00 
183. 70 
186.00 
230.50 
288.00 
272 .50 

238.00 

215.45 
206.96 
204.38 
223.53 
365 .18 
392.62 
285.94 
270. 15 
254.79 
291. 77 
334.88 
289.89 

l/ Prices are year end quotes. These prices may not actually represent transact ion prices as acid may be sold 
at a discount or premium to quoted prices. 

4/ fertilizer pr1ces are prices paid by farn~rs. 
~/ 18-46-0 is cl mixed or anmonium phosphate fertilizer which is 18 percent nitrogen, 46 percent phosphorus 

and 0 percent potassium. This is the most contnon type of phosphate fertilizer. The prices for this 
fertilizer also reflect the price of nitrogen. 

6/ From Chemtca l Marketing Reporter. FOB Tampa. 
NA-t,ot available. 
Source: Phosphate rock prices from Minerals Yearbook, various years. Phosphoric acid prices are from 

11 Chemica l Market iny Reporter, 11 various issues. 



IV. THE LOUISIANA PLANTS 

ln this chapter we will discuss the characteristics of the four phosphoric 
acid plants located in Louisiana which would be affected by the alternative 
regulatory options. Topics to be addressed include the product mix and 
rated capacity for each product, important operational characteristics, and 
sales and cost characteristics. We will also discuss the importance of· 
these facilities to the industry as a whole. 

The emphasis of this discussion, especially the sales, cost, and income 
characteristics will be found on the manufacture of the phosphoric acid. 
The related activities of the plants will not be considered in detail. 

The four companies and their plant locations are listed below. 

' 

Company 

Agrico Chemical Company 
Allied Corporation 
Beker Industries 
Freeport Minerals 

Plant location 

Donaldsonville, LA 
Gei smar, LA 
Taft, LA 
Uncle Sam, LA 

A. Product Lines and Capacities 

Numerous products are manufactured at each facility. All of the facilities 
~reduce sulfuric acid and phosphoric acid. Three of the four plants also 
produce some fonn of final product fertilizer, including nitrogen based 
fertilizers as well as phosphoric. None of the plants manufacture 
superphosphate. 

Production and capacity infonnation is presented below by product line. 

1 .. Phosphoric Acid 

The Tennessee Val1ey Authority (~VA) traditionally develops estimates of 
plant capacity, follows plant closings and forecasts new capacity for the 
entire fertilizer industry. We have used these estimates as an indicator 
of industry capacity for the Phosphate subcategory. The relationship 
between the four Louisiana phosphoric acid plants and total industry 
capacity is shown below: 
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Plant 

Agrico Chemical Co. 
A11 iea Corp. 
Be'<er :ndustries 
Freeport Chemicals 
Total 4 Plants 

Industry Total 'l=_/ 

Phosphoric acid 
catacity estimates 1/ 
·- 1000 tons Pf.di).:-

400 
l60 
460 
750 

l,770 

U,530 

1/ From Fertilizer Trends 1982, TVA. 
!/ Does not include idle capacity. 

Percent of 
industry 
capacity 

3.5 
1.4 
4.0 
5.5 

too.a 
100.0 

:nese four plants represent 12.S percent of the total number of plants in 
the industry. They are, an average, slightly larger than the typical plant 
and comprise 15.4 percent of industry capacity. 

ihe Allied Chemical Company plant also produces super phosphoric acid. The 
capacity for this product is unknown. 

2. Sulfuric Acid 

Sulfuric ac1d is manufactured by all four plants to be used in the 
production of phosphoric acid. Production data are only available on two 
plants, Agrico Chemical Company which manufactures approximately 1.2 
million tons annually and Freeport Chemical which manufactures 2.3 million 
tons annually. 

Because sulfuric acid is produced and used by a multitude of industries, a 
discussion of industry capacity is not appropriate. 

3. Ammonium Phosphates 

Arrmonium phosphates are manufactured by two of the plants. ihese plants 
are listed below with their respective capacity estimates. 

Pl ant_ 

Agrico Chemical Company 
Beker Industries 
2 Plant Total 

Industry Total 

A11'1110nium gnosphate capacity 
(too tons P2o5) 

756 
370 

1,126 

6,136 

Source: Fertilizer Trends 1982, TVA 
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Percent of 
industry capacity 

12.3 
6.0 

18.j 

100.0 



These two plants represent a significant portion of total armionium 
phosphate capacity, 18.3 percent. It is unknown whether these facilities 
would continue to produce alTlllOnium phosphates in the event that their 
phosphoric acid plants are unable to remain in operation. 

4. Other Products 

AnJTionia is produced at Agrico Chemical with a productive capacity of 
468,000 tons (3.0 percent of the industry total) and Allied Corporation 
with a capacity of 340,000 tons (2.2 percent of the industry total). Both 
of these plants use the arrmonia in the production of alllTlonium phosphate 
(the Beker Industries plant purchase arrmonia to manufacture arrmonium 
phosphate.) 

Both the Agrico Chemical plant and the Allied Corporation plant produce 
urea. Combined capacity is approximately 440,000 tons of urea or 7.1 
percent of industry capacity. 

Numerous other products are also manufactured at the Allied Chemical plant. 
T-hese products are nitric acid, alTITionium nitrate and hydrofluoric acid. 

B. Phosphoric Acid Operational Characteristics 

The critical factor 1n the continued operation of these four plants is the 
ability to store on land the gypsum by-product generated with the 
production of phosphoric acid. If environmentally acceptable and 
economically feasible alternatives are not available these four plants will 
have to discontinue the manufacture of phosphoric acid. The data below 
show the remaining life of the gypsum stacks under normal operating rates 
if all of the gypsum is stored in these stacks. 

Plant 

Agrico Chemical Company 
Allied Corporation 
Beker Industries 
Freeport Chemical 

Remaining stack capacity 

2.5 to 3 years 
13 years 
2 months 
6 years 

Source: "Technical Memorandum," August 1983. 

All of the plants are currently stacking the gypsum except the Beker 
Industries plant which discharges into the Mississippi River. 

C. Sales, Cost, and Income Characteristics 

For purposes of this analysis, sales, and costs are examined for the 
production of phosphoric acid only. We implicitly assume that all four 
plants produce ana sell their phosphoric acid at market prices, even though 
three of the plants use phosphoric acid internally to make anrr.onium 
phosphate. 
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A1l of the estimates regarding both sales and costs were made from general 
knowiedge of the industry and not necessarily from specific information 
provided by the four plants. Rather, the estimates were made with 
consideration.toward the size, age, and other p1ant specific 
characteristics. however, we believe that the analysis presents an 
accurate picture of the relationship between sales and costs for the four 
plants involved. 

Two cost and sales scenarios are presented. Initially we depict the 
industry's current situation (November 1983) when phosphate prices are 
depressed and the plants are operating at 70 percent of capacity. Secondly 
a market situation more in line with experiences from 1980 and 1981 ~hen 
the industry was operating at near capacity with phosphate prices somewhat 
higher is depicted. 

Table IV-1 depicts general sales and cost levels which have prevailed in 
1982/1983 for the Louisiana phosphoric acid plants. During this period the 
entire industry cut back on production to approximately 70 percent of 
capacity. Net income (margins) were negative as indicated by a negative 
return on investment, which in 1982 was -2.9 percent. 

Sales of phosphoric acid (54 percent P205) were estimated at $167.40 oer 
ton for all facilities. We estimated total costs to range from $167.25 per 
ton to 5168.75. (These costs do not include a return on investment.) 
~ajor components of production costs were variable costs which ranged from 
approximately Sl37 to $140 per ton. The major components of variable cost 
were for the raw materials used in the production of phosphoric acid, 
namely phosphate rock and sulfur. Fixed costs were estimated to range from 
S28 to S32 per ton. 

• 
During :his time margins on a per ton basis were negative, subsequently 
total income was also negative for most of the facilities. We expect that 
this situation will not pers1st and income levels will rise to levels · 
more equivalent to those experienced during the period from 1979 to 1981. 

iable IV-2 cepicts sales, cost, and income characteristics which we believe 
more accurately represent the long-run exoerience in the industry. These 
casts are estimates of the situat~on in the industry during the years from 
1979-1981 when the industry was ooerating near capacity. Sales were 
estimated at Sl72.80 per tan of phosphoric acid (54 percent P205). 
Variable costs were slightly below those experienced in 1982/T9'S"3 because 
of lower phosphate rock prices, labor and power costs although sulfur casts 
were somewhat higher during this time period. Fixed costs were lower, 
primarily because higher capacity utilization rates spread these costs over 
a larger output. 

Net margins on the production and sale of one ton of phosphoric acid (54 
percent P205) ranged from approximately $7.50 to $11.00 before taxes and 
SS.CO to !t:-oo after taxes. 
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l•Ltle IV-I. ht l11c1tes of aver.sye sales and cost expedtmces of four loulsl•n• phosphoric .scld 11l.s11h In 1982/1981. !I 
·------ ---- --- ----- -- -- - ---- -------

Plcml 
Ile• Unit $/Unll ~yrlco r~e•lcal All lea Corpora~---~ !e[er lnilustrles freeporTMlnerals 

Per ton Annual 27 Per ton Annual 27 Per ton Annual 'l/- Per ton Anuual-V-
(dollan.) (•1111011-$) (dollns I (•Ill 1011-$) (dollns) (11111 Ion-$) (dollus) (1111111011-$) 

Sales lon ( 541 P~O~) 161.40 r61.40 86.8 167 .40 14 .1 161.40 99.8 161. 40 162.8 

Vnlable Costs 
rhosph.te llulk l.75 tons 28.00 l/ 49.00 25.4 49.00 10.2 49.00 29.2 49.00 41.6 
lransporl.tlon 1.15 tons 5.00 - 8.15 4.5 8.15 l.8 8.15 !"d 8. 15 8.5 
Sul fur .50 Lons 100.00 50.00 25.9 50.00 10.4 50.00 29.8 50.00 48.6 
Pu.er 120 k-h 0.05 6.00 l.I 6.00 l.2 6.00 3.6 6.00 5.8 
Cheu1lcals 2.00 l.O 2.00 .4 2.00 I. 2 2.00 l.9 
Labor 14.00 7.3 16.00 l.l 13.00 1.8 14.00 ll.6 
Other 8.00 4.1 8.00 l.1 8.00 4.8 8.00 7.8 

lotal Variable Cost n,.-:n IT:"l T!J:75' HJ) 110:75 llf:b TIT.75 ll'r.8 

f txed Costs 
Oepreclatlon 5.00 2.6 l.50 0.1 6.00 3.6 l.!>O 3.4 
1 .. es, Interest, lnsunnce 6.00 l.l 4.00 0.8 1.00 4.2 4.00 l.9 
tulntenance 4.00 2. I 6.00 I. 2 4.00 2.4 7 .00 6.8 
Overhead 15.00 -1.:.! 15.00 l. l 15.00 8.9 15.00 14.6 

lotal Flaed Costs 30.00 15.6 28.50 5.8 32.00 19.1 29.50 28. / 

Income (Loss) Before Taaes (. 35) (0.1) ( .85) (0.1) ( 1. 35) (0.9) .15 . l 

lncOllle Tues ~/ .05 .I 

Net turglns (Losses) (. l!"I) (0.1) (.85) (O. I) (I. 35) (0.9) .10 .2 

Assu~s the phosphoric acid produced Is sold at quoted .. rket rates. !/ 

~I Annual production Is calculated al 10 percent of capac;lly. Capacity ntlngs are as foll'*s, eapressed In thousand tons P205: Agrlco 400, All led 160, 
Beker 460, and Freeport 750. This converts to the folll*lny production capacity eapressed as phosphoric acid, 54 percent-P105: Agrlco 741, All led 296, 
Beker 852, and Freeport 1389. 

Aver•ge lnct1111e la• rate estl1~ted al 35 percent. 



led.de IV-2. Estl1wtes of •ve1dl9e ule~ cU1d cost experhmces of four Loulsla11o1 phosphoric acid pl.sol!> In 1979 to 19111. !I 
-------- ----------------------- ----··---------

Sales 

V.srlable Costs 
Phosphate Rod 
Jransporl.tlon 
Sulfur 
Power 
Che11I Cd ls 
L.tbur 
Other 

Total Varl.tble Cost 

f lxed Costs 
Depreciation 
l•aes, Interest, lnsur•nce 
ltaluten•nce 

........ Overhe.d 
< 
~ lut•l f lxed Costs 

l11c11111e (Loss) Before lues 

l11c0111e laxes ~/ 

Net Margins (losses) 

Unit 

ton ( 541 PfO~) 

1.15 tons 
1.15 tons 

.50 tons 
120 kwh 

in.so 

24.00 l/ 
5.00 -

115.00 
0.04 

~grlco Chemlu 1 

Per ton 
(doll.rs) 

112.80 

42.00 
8.15 

51.50 
4.80 
2.00 

ll.00 
8.00 
~~ 

l .110 
5.00 
4.00 

11.00 

25.llO 

10.95 

l.80 

7.15 

Annual 27 
(111 lllon-0 

115.2 

28.0 
5.8 

18.l 
l.2 
I. l 
8.7 
!i.l 
~ 

2.5 
l.l 
2.7 
8.7 

11.2 

1.4 

2.6 

4.8 

Assw11es the phosphoric •cld produced Is sold •t quoted 1114rkel rates. 

Pl.int 
--All led torporallon Beker TillliiSlrtes FreelJOIT14 I ne r.s ls-

Per ton 
(dollars) 

112 .80 

42.00 
8.15 

57.50 
4.80 
2.00 

l!i.00 
8.00 

m:M 

2.75 
l.50 
1.00 

14.00 

21.25 

7.50 

2.60 

4.90 

Annual 2/ Per ton Annual 2/~· ·Per ton Annual ·1~ 
(mllllon-$) (doll•rs) (~llllon-$) (doll•rs) (~llllon-$1 

46.0 

11.2 
2.1 

15.l 
1. l 
0.5 
4.0 
2.1 

$:-1 

0.1 
0.9 
1.9 
l.7 

/.2 

2.1 

0.1 

1.4 

112.80 

42.00 
8. 75 

57 .50 
4.80 
2.00 

12.00 
8.00 
m~ 

4.50 
6.00 
4.00 

11.00 

27 .50 

10.25 

J.60 

6.65 

112.5 

12.2 
6.1 

44. I 
l.1 
1.5 
9.2 
6. I 

wn 

1.4 
4.6 
l. I 

I0.0 

21. I 

7.9 

2.8 

!i. I 

112 .80 

42.00 
8. 75 

57 .50 
4.80 
2.00 

ll.00 
8.00 

11'":"05 

2.!iO 
J.00 
1.00 

14.00 

26.50 

I0.25 

l.60 

6.65 

216.0 

52.5 
10.9 
71.9 
6.0 
2.5 

16.l 
10.0 

ITIU 

l. I 
3.7 
8.8 

17 .!i 

11. I 

12.8 

4 .!i 

8.3 

!I 

?./ Annual production Is c•lcul•ted al 90 percent of c.spaclty. C•paclty ratings .sre as follows, expressed In thous.snd tons P205: A9rlco 400, All led 160, 
Beker 460, and Freeport 150. lhls converts lo the fullowlug production up.sclly expressed as phosphoric •cld, 54 percent-P20!i: A9rlco 741, Allied 296, 
Beker 852, and freeporl 1189. - -

~I 

!I 

FOB l•lllfldl. 

Aver.age Income tax rate est 1 ... ted .al l!i petcent. 



estimated at Sl72.80 ~er ton of phosphoric acid (54 percent P205). 
Variable costs were slightly below those experienced in 1982/T9'B"3 because 
of lower phosphate rock prices, labor and power costs although sulfur costs 
were somewhat higher during this time period. Fixed costs were lower, 
primarily because higher capacity utilization rates spread these costs over 
a larger output. 

Net margins on the production and sale of one ton of phosphoric acid (54 
percent P205) ranged from approximately $7.50 to Sll.00 before taxes and 
SS.00 to !7-:-oo after taxes. 
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V. 7HE REMECIAL CONTROL OPTIONS 

The Effluent Guidelines Division of EPA has considered ten different 
options for control of the gypsum slurry and other wastes from the four 
Louisiana phosphoric acid plants. These options are: 

1. discharge effluent and solids to the Mississippi River (raise pH 
from ~1.s to 6.5 prior to discharge), 

2. ocean disposal of gypsum solids by barge, 

3. barging the solids up or down the river to an alternate disposal 
site, 

4. transporting dried solids to a disposa1 site (sanitary landfi11) 
by truck, 

5. use of a slurry pipeline to transport solids to an alternate 
disposal site, 

6. reuse waste material, 

7. use wetlands as disposal sites, 

8. stabilization alternatives, 

9. underground injection alternatives, and 

10. discontinue operations. 

Options 1 through 5 are conside~ed technically feasible by the Effluent 
Guidelines Division, and the associated costs developed by EGO are 
presented in the following sect~cn. Options 6 through 9 were judged to be 
not feasible for technical reasons and associated costs were not developed. 
For a more complete discussion of the options see: "Technical 
Memorandums", 11 August 1983 and :a November 1983. The costs associated 
with discontinuing operations and closing the phosphoric acid plants and 
~onitoring the stacks have not been considered. (Option 10) 

A. Sunmary of Remedial Option Costs 

The investment and operating costs for each of the options that were 
considered technically feasible are surrmarized by plant in Tables V-1-5. 
The costs presented here are taken from technical memorandum mentioned 
above and are only surrmarized in terms of investment and operating costs. 
For further technical detail and estimate of costs by component the reader 
is referred to the ''Techn i ca 1 Memorandums." 
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Table V-1. Investment and annual operating costs for Option l: 

Plant 

A 111 ed 

Agrico 

Beker 

Freeport 

TOTAL 

Source: 

Discharge Effluent and Gypsum Solids to River 
(raise pH) Sl983 

Daily Capital 
flow investment 

Operating 
and maintenance 

(MGD} ---------------($1000)---------------
l. 76 $ 2,258 5,849 

5.78 5,539 18,226 

5.63 5,389 17 ,774 

8.80 $ 7,595 27,462 

22.0 S20,781 S69,311 

Technical ~emorandum 
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Table V-2. Investment and annual operating costs for Option 2: 
Ocean Disposal of Gypsum Solids $1983. 

P1 ant 

Allied 

Agrico 

Beker 

Freeport 

Four Plants 

Waste gypsum 
produced annually 

( 1000 tons) 

830 

2,560 

2,640 

4,000 

10 ,030 

Source: Technical Memorandum 

V-3 

Capital Operating and 
investment maintenance 

-------------($1000)-------------

s 6,635 $ 16,437 

21,896 55,939 

21,233 52,600 

33,176 82,187 

S82,942 $207,160 



Table V-3. Investment and annual operating costs for Option 3: 

Plant 

Barging of Gypsum to site up or down the river 
(20% solids slurry) ,$1983 

Waste gypsum Capital 
produced annually investment 

Operating 
and maintenance 

{!oao tons) -------------(51000)-------------
Allied 

Agrico 

Beker 

Freeport 

Four Plants 

830 

2,560 

2,640 

4,000 

10,030 

Source: Technical Memorandum 

V-4 

s 23,937 s 15,300 

78,994 50,491 

76,600 48. 961 

119 ,687 i6,502 

$299,218 Sl91,254 



Table V-4. Investment and annual operating costs for Option 4: 

Plant 

Transportation by Truck to Alternative Disposal Sites 
(gypsum solids) Sl983 

Annual Annual 
Daily wt landfill transportation 
of gypsum cost cost 

Total 
annual cost 

(tons) ------------------($1000)----*·-------------

A 11 i ed 

Agrico 

Beker 

Freeport 

Four Pl ants 

8,000 

8,500 

2,500 

121500 

31,500 

Source: Technical Memorandum 

s 6,000 

20,300 

19,100 

292800 

S75,200 

V-5 

$ 5,800 11,800 

27,500 47,800 

51,700 70,800 

$ 46 1200 76 1000 

$131,200 $206,400 



Table V-5. Investment and anr.ua1 operating costs for Option 5: 
Slurrying Gypsum and Pumping ta a Site up or Down River $1983. 

Pl ant 

A 11 i ed 

Agrico 

Beker 

Freeport 

Four Plants 

Waste gypsum 
produced annually 

{ 1000 tons) 

830 

2,560 

2,640 

4,000 

10,030 

Source: Technical Memorandum 

V-6 

Capital 
investment 

Operating 
and maintenance 

-------------($1000)-------------

$26,064 

86 ,011 

83,404 

130,319 

$325,798 

s 5,502 

18,156 

17 ,605 

27,508 

$68 t 771 



VI. PROJECTED ECONOMIC IMPACTS 

The imposition of remedial options to control the current problems related 
!o wastewater and waste gypsum management at the Louisiana Phosphcric Acid 
plants will result in economic impacts for the four plants. The 
expenditures for the remedial options will not improve operating ef~iciency 
but will result in increased costs to produce a unit of product. The 
extent of these impacts are analyzed in this chapter as well as the 
orojected profitability of the plants before and after controls. 

The economic impacts of the various remedial alternatives were projected 
using the methodology as described below in each of the respective 
sections. Basically, we first examined the increase in revenue required to 
maintain the profitability of the plants at baseline level (no control 
options) and the possibility of the plants passing these costs on to the 
end user. Second, we looked at the profit and loss situation for each of 
the plants under the various alternatives. 

Production effects are also examined in this chapter. Production effects 
may result from t'Wo sources--plant closures resulting from the economic 
impact of the proposed remedial options, and/or production decreases or 
shifts 1n the regulated plants resulting from regulatory action. 

In this case, we have examined the effects of an orderly shutdown of the 
four plants based upon the estimated life of their stacking capacity. 

Since we do not have detailed financial performance data on the 
plants, a basic assumption was made that the plants are as profitable as 
the industry average in the integrated company, basic producer category of 
the fertilizer industry. This may or may not be true. Nevertheless, it 
coes allow a realistic look at the economic and financial impacts of the 
remedial options. 

A. Price Effects 

1. 
Profitability at the aseline Conditions 

One economic indicator that is extremely useful is the estimated price 
increase that is required to offset the added cost of the remedial 
alternatives. To estimate the required revenue increase we use an 
annualized costing fonnula. This analysis also has a second part. Once 
the price increase required is determined then the second auestion must be 
answered. This question addresses whether the price increase can be passed 
along to consumers in the form of higher pt"'Ofits, backward to raw material 
suppliers, absorbed ;n the profit margins of the plants or a combination of 
the above. ihis question will be addressed in the following section. 
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To determine the required revenue incr~ase, caoital (investment) costs, 
operating and maintenance costs, investment tax cred~ts, depreciation, 
investment life, interest rates (cost of capital), and inflation need to be 
taken into account. The methodology developed herewith will incorporate 
all of these factors into one formula. 

The derivation of the basic formula for the price impact analysis requires 
the following assumptions: 

• there is no replacement investment for remedial control options. 
• remedial control investments have zero salvage value. 
• no differential inflation occurs amono the cost or revenue items. 
• the weighted average cost of capital and the marginal income tax 

rate remain constant during the life of the investment. 
• depreciation is based on the 1981 Economic Recovery Act, 

Accelerated Cost Recovery System (ACRS) five·year rates. 
• a 10 percent investment tax credit is applicable on remedial 

control investment and is realized in the year following the 
investment. 

The resulting annual revenue increase will not affect the net present value 
of the phosphoric ac1d plants which we are unable to calculate due to a 
lack of data on book values, salvage values, depreciation and other 
variables needed to make such calculations. 

The simplified fonnu1a for calculating the required revenue increase can be 
expressed as: 

where 

R y 

y 

OM y 

Io 

t 

n 

(1-t) ~ (l+inf)Y 
y•l (l+d)Y 

• annual required revenue increase 

• time period (year) 

• operation and maintenance costs in year y (for this analysis 
OM1 • OM2 • OM3 etc.) 

• capital investment occurring at the beginning of the project. 

• marginal tax rate (for this analysis t = .46) 

= the expected life of the pollution control investment (for 
this analy~1s n = 10) 

inf • inflation rate (for this analysis inf = .06) 



d = cost of capital (for this analysis d = .12) 

7AXF :s constant which accounts for investment tax credit (assumed to 
equal .10) and the acce 1 era ted depreciation rate, depreciating 
the investment over five years as allowea by the 1981 Economic 
Recovery Act. Specifically 

7AXF = l -
. l + • lSt .22t .2lt .2lt .2lt -

(l •d )2 - (1 +d )3 - (1 +d )4 - (1+d)5 l+d 

Solving this equation for TAXF and substituting the result and the values 
for "inf," 11 d 11 and "t" into the original equation produces the required 
revenue formula as follows: 

R = OM + .144 ro y y 

This provides an annualized cost with allowances for depreciation and 
investment tax credit. 

The results of the analysis are shown for each option and plant on Tables 
VI-1 through Vl-5 and sunmarized below: 

Price increase 1/ 
Option S Per ton 

reguire<i 
Percent 

l 20.56 to 25.68 12.3 to 15.3 

2 58.70 to 79. 77 35.1 to 47.7 

3 63.27 to 83.52 37.8 to 49.9 

4 39.83 to 83.11 23.8 to 49.6 

5 3l. 24 to 41.23 18.7 to 24.6 

In surrmary, the various control options result in an increase in production 
cost from S20.56 to S83.52 per ton of phosphoric acid (54 percent P205}. 
This translates to a pretax increase of 12.3 to 49.9 percent depending on 
the alternatives considered. lf 

The increases in cost from the remedial option alternatives presented 
here differ from those calculated by the technical contractor because 
of differences in cost of capital, tax considerations, also the 
increases in cost presented in this report are in tenns of tons of 54% 
P205 phosphoric acid in contrast to reporting by the technicai 
contractor which was based on annual operating cost on a per ton basis 
for P205 and labeled cost/ton ~PA. In effect, it was the annualized 
cost aivided by the capacity of total P205. Our analysis is based on 
54 percent P2CS phosphoric acid at the oasic price of $167.40 versus 
the price per ton of phosphate P.f.0.§. (100% equivalent) of S310 per ton. 
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Table VI-1. Annual and per ton cost ~ncreases resulting from the 
pollution control costs for Remedial Control Option 1: 

Raise pH and Discharge Effluent and Gypsum Solids 
into the Mississippi River 

Plant 

Cost per ton of 
phosphoric acid l/ 

Ar.nualizea cost (54 percent Pf.O:[) 

{s1000} (do11ars) 

Percent price 
increase 

required£! 

Agrico Chemical Company 19,024 25.68 15.3 

Allied Corporation 6,174 20.84 12.4 

Beker Industries 18,550 21.78 13.0 

Freeport Minerals 28,556 20.56 12.3 

l/. Per ton costs are estimated assuming the plants in question operate at 
100 percent of capacity. Capacity estimates are as follows: 

Tons P205 
(100 percent 15'£.0§_) 

Agrico Chemical Company 400,000 
Allied Corporation 160,000 
Beker Industries 460,000 
Freeport Minerals 750,000 

Tons phosphoric acid 
(54 percent PlO§.) 

740,740 
296,300 
851,850 

l,388,890 

2/ Assuming a base price of Sl67.40 for phosphoric acid. 
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;able Vl-2. Annual and per ton cost increases resulting from the 
pollution control costs for Remedial Control Option 2: 

Ocean Disposal of Gypsum Solids 

Cost per ton of Percent price 
phosphoric acid 1/ increase 

Plant Annualized cost (54 percent P.fO~) required .fl 

(SlOoo) (do 11 a rs) 

Agrico Chemical Company 59,092 79. 77 47.7 

Allied Corpora ti on 17,392 58.70 35.1 

Seker Industries 55,658 65.34 39.0 

Freeport Minerals 86,964 62.61 37.4 

ll Per ton costs are estimated assuming the plants in question operate at 
100 percent of capacity. Capacity estimates are as follows: 

Tons P205 
(100 percent lf£0.§) 

Agrico Chemical Company 400,000 
Allied Corporation 160,000 
Beker Industries 460,000 
Freeport Minerals 750,000 

Tons phosphoric acid 
(54 percent P.fO~) 

740,740 
296,300 
851,850 

1,388,890 

fl Assuming a base price of 5167.40 for phosphoric acid. 
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Table VI-3. Annual and per ton cost increases resulting from the 
pollu:ion control costs for Remedial Control Option 3: 

Barging the Gypsum to a Site up or Down the Mississippi River 

Cost per ton of Percent price 
phosphoric acid 1/ increase 

Plant Annualized cost (54 percent P£0~) required f:../ 

($1000) (do 11 ars) 

Agrico Chemical Company 61,866 83.52 49.9 

Allied Corporation 18,747 63.27 37.8 

Beker Industries 59,991 70.42 42.1 

Freeport Minerals 93,737 67.49 40.3 

ll Per ton costs are estimated assuming the plants in question operate at 
100 percent of.capacity. Capacity estimates are as follows: 

Tons P205 
( 100 percent lS'f.0.§) 

Agrico Chemical Company 
Allied Corporation 
Beker Industries 
Freeport Minerals 

400,000 
160,000 
460,000 
750,000 

Tons phosphoric acia 
(54 percent PlO.~) 

740,740 
296,300 
851,850 

l ,388 ,890 • 

21 Assuming a base price of S167.40 for phosphoric acid. 
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Table 'JI-4. Annual and per ton cost increases resulting from the 
pollution control costs for Remedial Control Option 4: 

Transportation of Gypsum by Truck to Alternative Disposal Sites 

Cost per ton of Percent price 
phosphoric acid l/ increase 

Plant Annualized cost (54 percent P..£0~) required_£/ 

rs 1000") (do 11 a rs) 

Agrico Chemical Company 47,800 64.53 38.5 

Allied Corporation 11,800 39.83 23.8 

Beker Industries 70,800 83 .11 49.6 

Freeport Minerals 76,000 54.72 32.7 

l/ Per ton costs are estimated assuming the plants in question operate at 
100 percent of capacity. Capacity estimates are as follows: 

Tons P205 
(100 percent lf£.Oi) 

Agrico Chemical Campany 
Allied Corporation 
Bek.er Industries 
Freeport Minerals 

400,000 
160,000 
460,000 
750,000 

Tons phosphoric acid 
(54 percent P20~) 

740,740 
296,300 
851,850 

1, 388 ,890 

_£/ Assuming a base price of $167.40 for phosphoric acid. 
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Table VI-5. Annual and per ton cost increases resulting from the 
pollution control costs for Remedial Control Option S: 
Slurrying Gypsum and Pumping to a Site Up or Down River 

Cost per ton of Percent price 
phosphoric acid 1/ increase 

Plant Annuaiized cost (54 percent P£0:[) reauired 2/ 

( $1000) (do 11 ars) 

Agrico Chemical Company 30,542 41.23 24.6 

Al~ied Corporation 9,255 31.24 18. 7 

Beker Industries 29,615 34. 77 20.8 

Freeport Minerals 46,274 33.32 19.9 

ll Per ton costs are estimated assuming the plants in question operate at 
100 percent of capacity. Capa~ity estimates are as follows: 

Tons P205 
(100 percent15'f.O_§.) 

Agrico Chemical Company 
Allied Corporation 
Beker Industries 
Freeport Minerals 

400,000 
160,000 
460,000 
750,000 

Tons phospnoric acid 
(54 percent P£0~) 

740,740 
296,300 
851,850 

l,388,890 

2/ Assuming a base price of Sl67.40 for phosphoric acid. 
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2. Expected Price Increases 

The fertilizer industry is a competitive industry subject to various supply 
and demand characteristics and making basically a corrmodity type product. 
Littie, if any, product differentiation is recognized among end users 
except the nu~rient content, for.n--liquid or granular-- and mix of the 
product. The resulting effect is that the phosphoric acid production under 
question can easily be substituted for by phosphoric acid from other plants 
or other phosphate fertilizers. The orderly closing of numerous small 
plants (Section Il-B and Appendix A) is cited as evidence of the extreme 
cost pressure in the industry. While we do not know ~he cost structure for 
those p1ants closed, we can only speculate that many of the closings 
occurrea because of the narrow margins and homogeneity of the end products 
involved. 

Second, there is currently over-capacity in the industry due to a number of 
factors described in the proceeding sections. The industry operated at a 
reported 72 percent of capacity in 1982 and was projected to decline 
qnother 5-6 percent in 1983, down from the 90 percent experienced in the 
1970s (see II·B-2). In addition, approximately 25-30 percent of this 
capacity is used for export. Because of the over-capacity problems, 
proposed plants that were scheduled to be bui1t have been postponed (rl-8). 

Third, it is clear from an examination of the geographical markets involved 
that the four p1ants in question do not have a unique position in any of 
the markets. Basically all of the phosphate that is used in the midwest 
originates from the mines in Florida. It is a matter of transporting the 
phosphate rock to Louisiana and using local supplies of sulphur and 
anhydrous a"'11onia, or transporting the sulphur and anhydrous anmonia to 
Florida to manufacture the phosphoric acid and disposing of the gypsum in 
that area. Obviously it would take a detailed examination to detennine the 
least cost option, but our judgement at this point would suggest that the 
costs would be roughly equi~alent. Further, the four plants do not enjoy a 
unique market in the midwest, as approximately 70 percent of the nations 
fertilizers is consumed in the midwest but only !5.4 is produced in the 
four plants in question. In other ~ords, the phosphate products produced 
in Florida are presently competing in the midwest markets. 

Economic theory suggests that when increased costs are incurred throughout 
an industry (or among all producers}. price increases will result over the 
long run. However, in this situation only 15.4 percent of the industry 
capacity is affected. Given the present situation it is doubtful if the 
increased cost from remedial options could be passed forward to 
intennediate or end users 1n other tnan token amounts. Given the required 
price increase of 12 to 50 percent under the various options, and if a 
plant would price their product at that percent above the market price, 
buyers most likely would choose alternative suppliers. For integrated 
producers who requ1re the phosphoric acid to manufacture the end products, 
it would simply be cheaper to buy the phosphoric acid from an alternative 
supplier although their internal cost structure may be such that a higher 
percentage of the control costs could be absorbed. 
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B. Fina~cial Effects 

The profit and loss situation for each of :he plants under the various 
remedial options is presented in this Section. Only the optimistic 
scenario was used as the short-term {operating at a lass} scenario would 
only show more negative results. Pretax profitability was taken from 
Chapter V and combined ~ith the annualized cost developed 1n Section VI-A. 
ihe net results, on an aftertax basis is shown on Tables VI-6-10. 

9ased on the assumptions used in the development of this report, the 
results indicate that if the plants are required to implement remedial 
options they will be placed in a net operating loss situation. As a 
result, the firms will be forced to cease operations and close their 
~lants. This is true for the least cost alternative -- which is Option 1 
-- and, of course, for the remaining options under study. 

C. Production Effects 

The current production capacity of the industry is 11.S million tons of 
P205. 

Assuming that the Louisiana phosphoric acid plants cannot remain 
~~mpetitive under the conditions of the remedial control options, we make 
the worst case assumption that they will close when they have no more room 
to store the waste gypsum. This will mean that if these plants operate at 
ne~r capacity levels the Beker Chemical plant will close in 1984> and the 
Agrico Chemical plant will close in 1986 or 1987. (The other plants can 
remain in operation until 1990, hence we will not consider the effects of 
their closure). 

Direct Effects -- Ern~loyment 

In addition to the financial loss associated with the potential plant 
closures the closures would result in the loss of a substantial number of 
jobs. According to EGO the plants employ the following approximate ~u~ber 
of people: 

Plant 

Beker 
Agrico 
Allied 
Freeport 

Approximate 
number of employees 

400 
400 
200 
500 

Obviously if a plant closes, the jobs associated with that plant will be 
lost. Since each of these plants are located in small corrmunities, 
opportunities for immediate reemployment are slim, 
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ldble Vl-6. Effects 011 profit result Ing f rOll Reiued la I Cont ro I Op ll or~ I : 
Dlsch.&rye Effluent and liypsu• Sol Ids Into the Mississippi Niver· !J 
---· 

Pl.&nt 
lte11 Agrlco l:liemka 1 A11tea Corporation llele-r= -lndushles 

per ton annual per Eon annual 
(t.lol lars) (al II Ion U dollars (111111 Ion S) 

P.-etu profits before controls ?I 10.9~ 7.4 7.50 

Aluiu.& I cost of controls 25.68 19.0 20.84 

Pret.&11 profits (losses) after controls (14_73) (11.6) (ll.34) 

lncOM? toes 

Net profits (loss) (14.73) (-11.6) (13.34) 

!I AssWMes re111edl1I control costs cannot be passed 011 In the fol"9 of higher prices. 

?I Profltablllty estlaAtes taken frOll Table IV-2. 

2. I 

6.2 

(4_1) 

(4.1) 

per Ion annual 
dollars (ail II Ion S) 

10.25 1. 9 

21 . ltl 18.6 

(11.~J) ( 10_ 1) 

(11.53) (10.1) 

-----·-

rreeport Minerals 

per lon annual 
dollars (11111 ton 0 

10.25 12.8 

20.56 28.6 

(IO.ll) ( 15.8) 

( 10. ll) ( 15 .8) 
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-· -----------

I dli le V 1-/. [If ells on prof tl r-esu I tiny f r011 llelllt!<lld I Contrnl 011t lu11 l; 
Ocedn Olspo!>d_I of GypsUlll Sol Id~ !J 

------------ ----·-· ----

Ile• Agrlco Cheiiafca 1 Allied Corporalton -Belier lnifu~les _______ rree11oa Hineral-!> -

•nnudl per ton annu""il-- ------------ -----pe;- ton 

_(<lol Ian.) (11111 Ion $) dollars (111 II Ion O 

Pr~l•• prof It!> bt>fore controls ?./ I0.95 7.4 1.50 

Annu11 I cost ot controls 19.11 !">9.9 58.10 

Prel•• profit!> (losses) 1fter controls (68.82) (!"12. 5) (51.20) 

Net profits (loss) (fi!l.82) (!i2 .5) (51.20) 

!I AssUEs re111edl1l control costs cannot be passed on In the form of higher- prices. 

?I Proflt•blllty esllNtes liken from l•ble IV-2. 

2. I 

17 .4 

(l!i.)) 

( 15. 3) 

per ton-- annu•I - ---per too - -· .tnnu-,r · -
dollars (p1lll Ion O dollars (111lltun S) 

10.2!"> 7. 9 10.2!"> 12. tl 

65. 14 !">!U 62.bl 81.0 

(5!">.09) (47 .8) ( !">2 - lb) (74.2) 

(!">5.09) ( 47 .8) ( !">2. 16) (74. 2) 

--·-·--· 
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l•ble Vl-8. Effects on profit resulting frOll Retnedl•I Control Oµllon 
Buglny the Gyp~uu1 to a Sit~ lip or Dl*n the Mississippi River !I 

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

Plant 
Item ~grlco Cliemlca 1 Alllea Corporation Be, er 

per ton annu.r- per ton IMual per ton 
(do II us) (•Ill Ion S) do II us (•I II Ion S) dollars 

Preti11x profits before controls ?J 10.95 7.4 7.50 2. I 10.25 

Annual cost of controls 83.52 61.9 63.21 18.7 70.42 

Pretax profits (losses) after controls (12 .57) (54.S) ( 55.17) (16.6) (60.11) 

Income taxes 

Net profits (loss) (12.57) (54. s) (55.11) (16.6) (60.17) 

!I AssU11es re11edt1l control costs ci11Mot be pissed on tn the ro,.. or higher prices. 

ll Proflt1blllty estimates taken from l•ble IV-2. 

3: 

--- ----· 

lnaustrles rreeport Hfile~ 

annual per ton i11nnu..-
(11t II Ion S) dolli11rs (11111 ton ') 

7.9 10.25 12.8 

60.0 61.49 93.7 

(52. I) (57.7.4) (80.9) 

(52. I) (57 .24) (80.9) 
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ldblt: Vl-9. lift-els on prnfll resultl119 troo1 lle1111!dldl Conlrul 011tlm1 4: 
lr1111!i1•111 l•llon of t;yp!iu11 by Truck lo Allt:rnallve Dh1•u'>al ~Iles !/ 

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

l'l•nl 
lte111 Allied Ci>rporalton · -- Bererlnauslrles 

--------- per tun ••inuar- per ton annual 
(dolla.-s) (ml II loo 0 doll us (1nll llon 0 

Pre lo prof lls before controh Y 10.95 7.4 7.50 

Annual cosl of controls 64.51 41.8 39.83 

PreL,u profits. (losses) after controls (53.58) (40.4) ( 32. 3l) 

lnclllll! toes 

N~t profits (loss) (53.58) (40.4) (32.33) 

!/ Assu111es remedial control costs cannot be passetl on h1 the form of higher prices. 

~I Profll•blllly es.tl .. tes taken frOll table IV-l. 

2. I 

11.8 

(9. 7) 

(9. 7) 

per ton aiiiiua 1 
dollars (111111 Ion 0 

10.25 1.9 

83.11 10.8 

(72.86) ( 72 .9) 

(72.86) (72 .9) 

rreP.porCltinerah --

per ton --'dnnu41 -
dollns. (ml 111011 ~) 

10.2!> 

54.ll 

(44.41) 

(44.41) 

12.8 

76.0 

(63.l) 

(bl.7) 
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1.ible Vl-10. Effects on profit resulting fr11111 Hemedl.il Coutrol Opl1011 !>: 
Slurrylny G~p!>u11 .iud Pu111plny lo • Sile Up or Down the Hlsshsl11pl lllver !I 

lte11 

P1·etax prof its before conlroh y 

Annu•l cost of controls 

P1·etu profits (losses) after controls 

lnclllll! taxes 

Net profits (loss) 

-----

-- rgrrco rtiffilW- - -

per ton .innual 
(dollars) (•Ill Ion 0 

I0.9!> 7.4 

41.23 30.!i 

( 30.28) ( 24. 7) 

( 30. 28) (24.7) 

All lea [orpcir.iflon 

per ton annual 
dollars (11111 Ion 

7 .!iO Z. I 

31.24 9.3 

(21.10) (1.8) 

(Zl.10) (1.8) 

!I Ass1111es remedial control costs cannot be passed on In the to ... of higher prices. 

~I Profitability estl .. tes taken fro. l•ble IV-2. 

Pl.int 
Beker lnaustrles 

11er ton annual 
$) dollars (11111 Ion 0 

I0.2!> 7.9 

34. 71 29.6 

(24.!>2) (21.1) 

( 24. !"12) (21.1) 

---- -----

----rieeportlf I 11er .iis---

per ton ·-----.-nn-li. r-
dollars (.11111011 ,, 

10.2!> 12.8 

Jl. ]2 46.) 

(23.01) ( 3l.!>) 

(23.07) ( H. !>) 

----



2. Industry Ef•ects 

ihe recent decline in production of phosphate materials was precipitated by 
a corresponding decline in the demand for phosphate fertilizer in both 
domestic and export markets. Domestic markets have been hurt by low crop 
prices. farm income, and federal crop acreage reduction programs. The 
export market has been depressed because of a recession worldwide, the 
development by other countries of their phosphate resources and especially 
the hign value of the dollar relative to other foreign currencies. 

Projections of future production levels, which must be made in vie'if of 
demand are complicated by all of these factors. For this reason, 
projections of domestic use are nonnally only made for the upcoming crop 
year by the Tennessee Val1ey Authority. Projections of capacity and 
domestic demand are made for five years by the Food and Agriculture 
Organization of the United Nations (FAQ), but these projections are made 
for North America as a whole and are largely outdated because of changing 
cond1tions in demand since they were made in February 1983. (Changes in 
market conditions since February stem from increased crop prices, reduced 
inventories, and the outlook for reduced federal crop acreage reduction 
programs, especia11y for corn, which will increase the demand for phosphate 
fer~ilizer, at least domestically.) Also FAQ projections do not include 
any analysis of export markets. 

Domestic demand for phosphate fertilizer in 1984 is expected to total 
approximately 5.1 million tons of P205 (Harre, personal conmunication, 
1983). Export demand while expected to increase over the 1983 crop year, 
continues to be hurt by unfavorable exchange rates. The most current 
estimates are for a total export demand of approximately 4.1 million tons 
of P.f.Oi (Andrilenas, 1983). 

Production of phosphoric acid will have to total approximately 9.2 million 
tons of P205 to meet demand requirements, assuming no changes in 
inventories7 Given TVA's estimates of capacity of 11.S million tons of 
P205 in the form of phosphoric acid, capacity utilization rates under 
baseline conditions wi11 equal approximately 80 percent. 

The impl•cations of plant closures against this background are as follows: 

The Seker Chemical plant, located in :aft, Louisiana would probably be 
forced to discontinue operations if not allowed to continue discharging its 
gypsum slurry into the Mississippi River. (We assume the other plants 
would continue to use remaining capacity to stack the gypsum by-product.) 
This loss in industry capacity would mean that utilization rates in the 
industry would probably increase to 83-84 percent. We do not believe that 
there would be any industry wide production effects resulting from the 
remedial control options in 1984. 
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It is difficult to forecast the impact of an additional closure in 1986 or 
1987 because of the uncertainties on the demand side. If demand remains at 
the ~roJected 1984 rate of 9.2 million tons, the industry utilization rate 
will be increased to 87 to 88 percent. In other words, the loss of the 
Beker and Agrico plants will reduce total capacity, according to TVA 
estimates to approximately 10.6 million tons of Pf.0.§.. 

In orcer for there to be any production effects resulting from the remedial 
control options, we believe that domestic and export demand would have to 
reach a level near the maximum industry capacity of 10.6 million tons of 
P205. The likelihood of this happening by 1986 or 1987 is hard to assess 
because of the difficulty in making demand projections this far into the 
future. However, domestic demand is not expected to increase 
significantly. We are doubtful that the export market will increase enough 
to cause serious production effects during this time period. 

Capacity can be added to the industry according to industry sources in 
approximately two to three years (Harre, Personal Corrmunication, 1983). If 
industry utilization rates increase to maximum levels in the late 1980s, we 
believe investment in additional capacity would result. 

Should the four plants be allowed to discharge directly, the question of 
the related cost savings is then appropriate. According to preliminary 
estimates, the costs for mainta1n1ng an active gypsum stack amounts to 
roughly Sl.00 per ton of P205 (54 percent produced). Approximately 
one-half of that cost would'ce necessary for continued stack maintenance 
even though new additions of gypsum would not be added. 
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APPENO:X A 

Phosphoric Acid Plants Closing Since 1976 

Company Location A~~roximate closing date 

Arkla Chemical Helena, AR 1976 
Bek.er Industries Ma rseil 1 es, IL 1976 
Bordon Chemical Streator, IL ? 
Collier Carton Pittsburg, CA ? 

Duval Corp. Hanford, CA 1977 
First Mississippi Fort Madison, IA 1982 
Gulf Resources Ke 11 ogg, ID 1982 
Occidental Chemical Lathrop, CA 1983 
01 in Corp. Pasadena, TX 1980 
Stauffer Pasadena, TX 1976 
Stauffer Garf i e 1 d , UT 1982 
Valley Nitrogen Helm, CA 1981 


