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SUMMARY 

The proponents, CSBP & Farmers Ltd (CSBP) and Norsk Hydro a s (Norsk Hydro), 
propose to establish a plant to produce ammonia and urea from natural gas 
supplied by the State Energy Commission of Western Australia (SECWA), 

A pre-feasibility study has indicated the viability of the project, and the 
proponents are currently undertaking a full feasibility study which is expected to 
be completed in early 1987. 

Potential plant sites at Bunbury, Geraldton and in the Kwinana industrial area 
are being evaluated as these areas offer the benefits of proximity to the supply 
of the raw material, natural gas, from the SECWA pipeline from the North-West 
Shelf and transport facilities. The selection of the exact location will be 
dependent on construction and operating costs, environmental acceptability 
including consideration of additional risks, availability of suitable land area, 
access to wharf facilities, product distribution costs and negotiations with 
present owners. 

The manufacturing processes to be used as the basis for the feasibility study will 
consist of Braun technology for the production of ammonia, Stamicarbon 
technology for the production of urea solution from ammonia and NSM fluid bed 
granulation for the production of solid urea. 

Ammonia is currently produced at Kwinana by Western Mining Corporation and 
Kwinana Nitrogen Company. The largest consumer of ammonia in Western 
Australia is the CSBP Kwinana fertiliser works. All of the State's urea 
requirements are presently imported from overseas or interstate. The 
establishment of the plant will remove this dependence and further produce 
ammonia and urea for export. 

The proposed plant will introduce the latest ammonia and urea process 
technology to Western Australia and will create up to 200 jobs during operation, 
in addition to the 1,600 required during construction. The estimated project 
capital cost of the project is $450 million. 

If a decision to proceed with the project is reached, following receipt of all 
statutory approvals, detailed engineering design will commence immediately, 
with project completion targeted for late 1989 = 

Assessment of similar facilities operating in Australia and overseas has shown 
that, under normal operating conditions, the plant will have little or no adverse 
effect on the environment. The main environmental issue is the additional risk 
presented to adjacent industries and surrounding residential areas in the highly 
unlikely event of a large quantity of ammonia being released. 

The proponents will undertake a risk assessment of the project, and the 
information obtained will be used to: 

confirm or modify design standards 
establish operating procedures 
establish contingency measures 



inform relevant authorities 
assist in the selection of a suitable site. 

In this manner, the proponent will be able to establish the plant so that it does 
not present an unacceptable risk to the community. 



1 INTRODUCTION 

1.1 BACKGROUND 

The domestic gas phase of the North-West Shelf project is now successfully 
established, supplying natural gas to the State Energy Commission of Western 
Australia (SECWA). 

Since the development of the North-West Shelf natural gas field, the Western 
Australian Government has been faced with the problem of a decline in the 
forecasts of the consumption of the natural gas. To offset this problem, the 
Government has been actively encouraging the development of major industries 
to consume the surplus gas. 

In 1984, international authorities predicted an impending global shortage of 
ammonia. The magnitude of the shortage was predicted to require an additional 
thirty to forty world-scale plants by the year 2000. Ammonia production uses 
natural gas as a feedstock and therefore it was logical that the Western 
Australian Government pursue the development of such a plant in Western 
Australia. 

In 1985, the Western Australian Government extended to interested parties an 
invitation to undertake a study of the design, construction and operation of an 
ammonia plant in conjunction with a plant to manufacture urea, a fertiliser used 
widely in Western Australia and presently manufactured overseas from ammonia. 
Following the assessment of submissions received, the government appointed 
CSBP & Farmers Ltd (CSBP) and Norsk Hydro a s (Norsk Hydro) of Norway to 
undertake a full feasibility study for the project on an exclusive basis. 

The proponents for the project are CSBP and Norsk Hydro. 

CSBP is the only primary producer of fertilisers in Western Australia and its 
production constitutes about one-third of the Australian total. It has been a 
manufacturer of fertiliser for more than seventy-five years and operates five 
manufacturing sites, the largest of which is at Kwinana. CSBP is a shareholder 
in Kwinana Nitrogen Company (KNC), the larger of the two existing ammonia 
plants in Western Australia, and it bases its current production of nitrogen 
fertilisers on supply from this plant. The company also takes by-product 
ammonium sulphate from the operator of the other existing plant (Western 
Mining Corporation Limited) for incorporation in its fertiliser production. CSBP 
has a well established distribution network within Western Australia. The 
company provides full technical support to its customers, both to promote 
fertiliser use and to help ensure maximum utilisation efficiency. 

Norsk Hydro is the leading producer and marketer of fertilisers worldwide. The 
company is majority owned by the Norwegian State and was founded eighty years 
ago specifically to produce nitrogen fertilisers. It has since diversified 
significantly, but maintains a primary commitment to the fertiliser sector as 
reflected by its recent major acquisitions in Western Europe. Norsk Hydro has 
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developed an international distribution network largely based on its own terminal 
facilities and sales offices. In this way, it has established a fully integrated 
production/marketing system, ensuring maximum cost-effectiveness and 
maximum security of supply to its customers. A particular commitment has 
been to the Asian market because of its substantial growth potential. Norsk 
Hydro has invested in terminalling facilities in a number of key locations and will 
continue to expand this network. Product is currently sourced from its own 
operations in Western Europe and the Middle East, as well as from other 
producers. Exports from the project would be readily absorbed into the system. 

Further background on the proponents is contained in the brochures included in 
Appendix A. 

1.3 PROJECT SCHEDULE 

Completion of the final feasibility study is scheduled for early 1987, and the 
decision on whether to proceed with the project will be made at that time. 

Should it be decided to proceed with the project, then it is expected to 
commence construction in the first half of 1987 with commissioning in the 
second half of 1989-

The life of the plant will be a minimum of twenty years and, with proper 
operation and maintenance, the plant should be in operation for more than thirty 
years. 
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2 NEED FOR THE PROPOSAL 

2.1 BACKGROUND 

2.1.1 Raw materials 

Raw materials for the plant will consist of natural gas, air and water. The 
Western Australian Government is presently pursuing opportunities for the 
economic use of natural gas which it is committed to purchase from the North-
West Shelf project. 

Present trends overseas are for high grade natural gas being used less for power 
generation or as a fuel source and more for chemical manufacture. The 
establishment of this plant will be in keeping with this trend. 

The proposed plant will only be a modest user of water and therefore the plant 
will not impinge upon the State's fresh water reserves. 

2.1.2 Products 

Two products will be produced from the plant: 

Presently, the State is largely self-sufficient in the production of ammonia but 
imports all its urea requirements (about 50,000 t/a) from overseas and also 
imports the ammonia-based fertiliser diammonium phosphate (DAP) and some 
sulphate of ammonia. 

The two existing ammonia producers are Western Mining Corporation (WMC), 
who uses ammonia to remove sulphides from nickel ores, and Kwinana Nitrogen 
Company (KNC), who supplies ammonia to CSBP and also uses the ammonia to 
manufacture ammonium nitrate. The latter product is converted by CSBP to 
fertiliser grade and explosive grade prilled products. Both existing ammonia 
plants, and CSBP's ammonium nitrate prilling plant, are located in the Kwinana 
industrial area. 

Urea is used extensively in the wheat-belt areas of the State as a nitrogenous 
fertiliser. 

The project will provide significant benefits to the State. It will: 

use up to 64 terajoules per day (TJ/d) of natural gas with prospects for 
further expansion. This will be the second largest single consumption in the 
State; 

generate up to 200 permanent jobs when operational and up to 1,600 jobs 
during the construction phase; 

ammonia 
urea. 

2.2 BENEFITS 
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generate export income from the sale of ammonia and urea overseas; 

reduce Australian import payments; 

eliminate the dependence upon imported urea and thereby stabilize the price 
to Western Australian farmers; 

reduce the cost of locally manufactured ammonia-based fertilisers with 
consequent cost savings to Western Australian farmers; 

introduce latest ammonia and urea process technology to Western Australia; 

provide the potential for flow on effects to the manufacturing industry by 
the establishment of downstream processing industries; 

increase income to the State by increased tonnages exported (wharf charges, 
etc.). 

2.3 CURRENT PROPOSAL 

The current proposal is to produce about 1,500 t/d of ammonia, of which about 
750 t/d will be used in the production of urea. Of the 750 t/d of ammonia 
remaining, about 250 t/d would be sold to present local consumers based on mid 
1990s projections and the balance, 500 t/d, would be available for export to other 
States of Australia and overseas. 

The plant will produce about 1,300 t/d of urea, of which 450 t/d would be sold 
locally by mid 1990s and the balance, about 850 t/d, would be available for 
export interstate and overseas. It is expected that the quantity of urea used 
locally will gradually increase as the use of nitrogenous fertilisers increases in 
the State. 

4 



3 SITE SELECTION 

3.1 SITE SELECTION CRITERIA 

Alternative locations for the proposed ammonia/urea plant will be assessed on 
economic and environmental criteria. Factors influencing the economics of each 
location include: 

natural gas pipeline (Figure 3.1); 

export shipping facilities (two-thirds of products to be exported); 

residential areas (not closer than 1.5 km); 

airport (not closer than 4 km); 

power source (2 MW electricity required on start-ups); 

water supply (1,400 m3/d process water required and possibly more cooling 
water); 

rail network (to transport products to domestic markets); 

workforce (up to 1,600 construction employees). 

The need to minimize potential environmental impacts and additional risks on 
surrounding areas is recognized as a key factor. Other plant on and off-site 
dependent factors and strategic factors will also be assessed. 

Final site selection will be undertaken on an interactive basis between all the 
above criteria as shown in Figure 3.2. 

A risk analyst has been engaged by the proponent to assess risks to the public 
arising from malfunction of the plant and will be addressed in a separate risk 
assessment report. 

Products from the plant will be 750 t/d of ammonia and 1,300 t/d of urea. 
Around two-thirds of both products will be for the export market. Hence, 
proximity to export (shipping) facilities is one of the key determinants in site 
selection. 

In Western Australia, urea is principally used in the wheat-belt areas. 

Fertilisers are currently distributed throughout the south-west by road and rail. 
Dependent upon the site selected, some urea may need to be transported to 
Kwinana before transferring to standard gauge wagons for distribution within 
Western Australia. Distribution to interstate markets may also require access to 
standard gauge rail. 

3=2 PROXIMITY TO USERS 
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FIGURE 3.1 
NATURAL GAS PIPELINE ROUTE 
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FIGURE 3.2 
PROPOSED AMMONIA UREA PLANT 
SITE SELECTION STUDY METHODOLOGY 



Ammonia usage in Western Australia is currently located exclusively in Kwinana; 
20,000 t/a by WMC, 26,000 t/a by KNC and 14,000 t/a by CSBP (1984/85 figures). 

3.3 SITES UNDER CONSIDERATION 

Only three locations satisfy the requirements of proximity both to the natural 
gas pipeline, to existing export facilities and to the domestic fertiliser market. 
These are Geraldton, Kwinana and Bunbury, 

Geraldton: There is one site under consideration at Geraldton, Narngulu, an 
industrial estate 11 km south-east of Geraldton (Figure 3.3). Products for 
export would be shipped through the port of Geraldton. 

Kwinana: Two locations are under consideration in the Kwinana industrial 
area (see Figure 3.4). The first is a site to the north of the CSBP fertiliser 
works on BP refinery land. The second is south of the fertiliser works on 
land presently vested in the Fremantle Port Authority. Both sites would 
utilize the adjacent bulk cargo jetty. 

Bunbury: Two locations are under consideration in the City of Bunbury (see 
Figure 3.5). The first includes three alternative configurations within the 
port area, requiring relocation of existing services (power lines and/or 
railways). A second location adjacent to the rail loop east of Picton is also 
being assessed. 

I 
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FIGURE 3.3 
GERALDTON - ALTERNATIVE PLANT SITE 



FIGURE 3.4 
KWINANA - ALTERNATIVE PLANT SITES 



FIGURE 3.5 
BUNBURY - ALTERNATIVE PLANT SITES 



4 DESCRIPTION OF THE PROPOSAL 

4.1 INTRODUCTION 

The plant will manufacture two products, ammonia and urea, from natural gas, 
water and air. The two products are complementary in that ammonia is used in 
the production of urea. 

The plant will be similar to other modern plants operating throughout the world. 
A view of an existing Norsk Hydro plant in the Netherlands is shown in 
Figure 4.1. 

4.2 PROCESS DESCRIPTION 

4.2.1 Ammonia 

Ammonia is a gas at normal temperature and pressure, but is stored and 
transported as a liquid by refrigeration or pressurization. 

Ammonia production consists basically of four steps in which the major 
commercial input is natural gas. 

A mixture of hydrogen and carbon monoxide is produced by steam reforming (or 
partial oxidation) of natural gas: 

CH4 + HzO > 3H2 + CO 

The carbon monoxide is then reacted with water over a catalyst to form 
hydrogen and carbon dioxide: 

CO + HzO > H2 + co2 

The carbon dioxide is removed from the mixture by absorption in a liquid from 
which it is later stripped for the production of urea. 

The final step combines the hydrogen and nitrogen (supplied as air in the 
reforming step) to form ammonia, an operation carried out over a catalyst at 
elevated temperature and pressure: 

n2 + 3H2 > 2NH3 

4.2.2 Urea 

Urea, in its pure form, is a white, odourless, crystalline solid with a nitrogen 
content of 47%. Its commercial production is based upon two reactions which 
take place at elevated temperature and pressure. 

Initially, ammonium carbamate is formed from ammonia (NH3) and carbon 
dioxide (C02) produced during the ammonia process in a fast, exothermic 
reaction: 

12 



Figure 4.1 
View of existing Norsk Hydro ammonia/urea plant 

at a large fertiliser complex in the Netherlands 



2NH3 + co2 > nh2 co o nh4 

The second reaction produces urea from the carbamate: 

nh2 co o nh4 > nh2 co nh2 + h2o 
The operating pressure chosen ensures all reactants are in the liquid state and 
the effect of pressure is maximized. 

The major input to the plant will be natural gas supplied at a rate of up to 
64 TJ/d (equivalent to 1.6 x 10^ m3/d at 15°C and 101 kPa). 

Process water, treated to remove dissolved solids, is required at around 
1,400 m3/d. Depending on the cooling process chosen, up to 20,000 m3/h of 
cooling water may be required. 

The plant will produce 1,500 t/d of ammonia of which approximately half will be 
utilized in the production of 1,300 t/d of urea. 

Annual production will be approximately 250,000 tonnes of ammonia and 
430,000 tonnes of urea. 

On-site storage of ammonia will be in a refrigerated tank designed to hold up to 
40,000 t of ammonia at -33°C and at atmospheric pressure. 

Ammonia for domestic use will be transported either by pipelines or in 
pressurized tankers in accordance with Australian standards. Ammonia for 
export will be shipped in refrigerated tankers. This is a widely practised 
operation as is its movement in insulated road or rail tankers. 

Urea is stored, handled and transported in the form of solid granules, requiring 
clean and dry conditions. Being white, contamination with dark materials should 
be avoided. 

On-site storage will hold up to 100,000 t in a bulk storage building. 

4.3 PROCESS INPUTS 

4.4 PRODUCTS - HANDLING AND DISTRIBUTION 

4.5 EFFLUENT GENERATION 

Waste materials are described separately in Section 5.3. 
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5 ENVIRONMENTAL IMPLICATIONS 

5.1 INTRODUCTION 

The proponents have recently commenced a final feasibility study for the plant. 
As part of the study, it will be possible to define potential environmental 
impacts and the measures required to ameliorate these will be defined. 

The information presented in the following sections has been obtained from 
similar plants operating in Australia and overseas. Generally, these have shown 
that, under normal operating conditions, these plants have little or no adverse 
effect on the environment. Typically, the main issue is the potential risk 
presented to the surrounding areas in the unlikely event of a large quantity of 
ammonia being released. 

5.2 CONSTRUCTION 

The construction of the plant will mainly involve the assembly of pipework and 
tankage. It may involve piling or dewatering, but these will be managed so as 
not to present a noise or dust problem to adjacent areas. 

5.3 OPERATIONS 

During normal operation, the plant will produce the following waste products 
which will be disposed in an approved, environmentally acceptable manner: 

liquid: 

demineralization unit regeneration wash/backwash liquors containing 
dissolved salts following pH correction to pH 6.5 to 8.5; 

boiler blowdown containing environmentally acceptable water 
treatment chemicals; 

stormwater runoff containing trace quantities of dissolved urea; 

plant washings containing traces of dissolved nitrogen; 

gaseous: 

flue gas from burning of natural gas containing nitrous oxides at 
concentrations within the standards set by the NHMRC; 

normal products of combustion, water and carbon dioxide, resulting 
from operation of the flare during start-up and emergency shut-down; 

excess carbon dioxide and water vapour from the carbon dioxide 
removal section of the ammonia plant; 
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traces of ammonia and carbon dioxide contained in the urea plant inert 
scrubber discharge: 

traces of particulate urea from the urea plant granulator scrubber 
discharge and the urea plant cooler scrubber discharge; 

fugitive emissions of ammonia, carbon monoxide and steam; 

solid: 

negligible quantities of solid wastes being principally spent catalysts 
which would be disposed by sanitary landfill. 

The quantities and concentrations of the above will be finalized during the 
feasibility study. Furthermore, the impacts upon the environment will be largely 
governed by the selection of a site for the plant. 

In addition to the above waste products, the plant will require considerable 
cooling. Whether the plant will be water or air cooled or a combination of both 
will depend upon the site selected. If the plant is totally sea water cooled, then 
20,000 m3/h of cooling water will be required. This water when discharged will 
have a temperature rise of about 10°C above the intake water. 

The main environmental consideration during abnormal operating conditions is 
the additional risk imposed by the possible loss of containment of the ammonia 
produced and stored at the plant. The proponent will be assessing this additional 
risk during the feasibility study by commissioning a hazard analysis to be 
undertaken by recognized consultants. 

As a guide to selecting a suitable site, the proponent has commissioned a 
preliminary risk assessment from Det norske Veritas. This has indicated that the 
plant should be located a minimum of 1.5 km from residential areas to comply 
with the EPA recommendations for additional risk. 

5.4 PRODUCT TRANSPORT 

Irrespective of the site selected, urea for domestic consumption will be 
transported mainly by road or rail. Urea will be in granular form and is non
toxic and therefore will not present any environmental problems. 

Ammonia for domestic consumption will be either piped if the plant is 
established at Kwinana or transported in pressurized tanks if the plant is 
established elsewhere. The risks associated with these will be addressed in the 
risk assessment. 

Products destined for export markets will be transported by pipeline (ammonia) 
or conveyor (urea) to the wharf. 

16 
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Norsk Hydro 
Agricultural Division 

((( Norsk Hydro 



Norsk Hydro 
Agricultural 

Division 

Production Capacities 
In 1,000 tonnes of product per annum 

Norway Supra NSM NHFL QAFCO Total 

NP/NPK 1,700 785 — 800 — 3,285 

Calcium ammonium/ 

ammonium nitrate 145 280 1,200 430 — 2,055 

Calcium nitrate 750 30 — — — 780 

Urea 240 60 700 — 660 1,660 

P & PK Fertilizers — 325 — 30 — 355 

Ammonia 730 60 1,250 — 600 2,640 

Financial Highlights 
In NOK million 

1982 1983 

AG-Div. (ex KFK) AG-Div. 

Total sales 6,800 12,600 

Operating profit 370 750 

Total assets 6,000 8,300 

Number of employees 7,200 8,000 

Sales Agricultural Division 
In NOK million 

1979 1980 1981 1982 1983 

Norwegian plants 1,700 1,900 2,200 2,700 2,850 

NSM1) 1,200 1,900 1,900 2,100 

Supra2) 400 1,650 1,750 

NHFL3) 1,100 1,900 

KFK4) 5,050 

Internal deliveries -550 -1,050 

Total 1,700 3,100 4,500 6,800 12,600 

QAFCO (25%) 300 700 700 800 800 

1) Consolidated in Norsk Hydro from 3rd quarter 1979 
2) Consolidated in Norsk Hydro from 4th quarter 1981 
3) Company established June 1st 1982 
4) Consolidated in Norsk Hydro from January 1st 1983 with Hydro-Group owner

ship 51 %. 



Fertilizer activities in Norway 
Turnover was NOK 2,862 million, compared with NOK 2,734 mil
lion in 1982. 

Complex fertilizer is the dominant product, and production 
capacity was again fully utilised in 1983. Three quarters of the out
put was sold in Scandinavia. Selling prices in Western Europe 
were weak in 1983. 

Calcium nitrate was sold at satisfactory prices in the main mar
kets, Sweden and the USA. 

Prices for urea continued to be weak, and it was therefore 
necessary to limit production. 

The market price for ammonia was also low during most of the 
year, and because of this ammonia production capacity at Pors-
grunn was not fully utilised. Towards the end of 1983 prices rose 
and the plants again operated at full capacity. 

In 1983 our Norwegian fertilizer operations again achieved a 
satisfactory financial result. At all the plants measures are being 
implemented to increase efficiency in order to maintain 
profitability. 

Nederlandse Stikstof Maatschappij B. V. 
Turnover was NOK 2,130 million, compared with NOK 1,866 mil
lion in 1982. 

Sales volume was about the same as in 1982, but prices were 
mostly weaker than in the preceding year. Towards the end of the 
year the price level became more stable. 

NSM again made a profit in 1983, despite difficult market 
conditions. 

A comprehensive investment programme was carried out by 
NSM in 1983. The largest single project was the building of a new 
ammonia plant with a production capacity of 550,000 tonnes a 
year, and this plant is now in production. A new granulating unit 
for ammonium nitrate was put into operation towards the end of 
1983. 

Supra AB 
Turnover was NOK 1,762 million as against NOK 1,648 million in 
1982. 

Sales of fertilizer products from Norway are included in the fig
ures for 1983, but only partly for 1982. 

For some products sales in Sweden fell below the 1982 level. 
However, this was more than offset by the increase in exports, and 
on the whole utilisation of the production capacity was good. 

The financial result was satisfactory. 

Norsk Hydro Fertilizers Limited 
Turnover was NOK 1,885 million, compared with NOK 1,108 mil
lion in 1982. 

The figure for 1982 refers to the last seven months of the year. 
The British fertilizer market was unstable throughout the year, 

with wide fluctuations in sales. During the first half year selling 
prices were very low, but there was some improvement in the 
course of the second half. 

The strengthening of the US dollar against sterling had a nega
tive effect on NHFL's result. Nevertheless, the company per
formed considerably better than in the preceding year, but the 
financial result for 1983 was still too weak. 

The main reason for the improvement in the result was the suc
cess in increasing productivity through a radical reduction in 
manning. At the same time investments were increased. It will be 
necessary to continue to invest in the modernisation of the pro
duction facilities. 

A/S Korn- og Foderstof Kompagniet 
The KFK group's turnover was NOK 5,036 million, compared with 
NOK 4,227 million the year before. 

KFK achieved a good financial result in 1983. 
There was a record grain harvest in 1982, and this had a posi

tive effect on KFK's business during the first half of 1983. The 
1983 harvest was considerably smaller. 

Danish agriculture has been going through a very difficult pe
riod in recent years and for KFK, as for other Danish agricultural 
traders, this has led to considerable losses on receivables. In 
1983, however, such losses were greatly reduced. 

In 1983 KFK and Superfoss exchanged their interests in two re
tail chains previously owned jointly by the two companies. Under 
this arrangement, KFK took over all the shares in the «A/S af 
1.11.1971», comprising four stores selling grain, animal feeds, ferti
lizers and other agricultural products. The annual turnover is half 
a billion NOK and the company was not previously consolidated 
in KFK. 

Qatar Fertiliser Company S.A.Q. 
Capacity utilisation of the production facilities for ammonia and 
urea was again high in 1983. Most of the output was sold to mar
kets in Asia. Prices were considerably below the 1982 level, but 
this was offset in the results by improved productivity. 

Norsk Hydro is responsible for operating the plants and for mar
keting their products. Fifty Norwegians are currently employed by 
the company. 

Industrial Chemicals Division 
The Division had a turnover of NOK 596 million, compared with 
NOK 487 million in 1982. The financial result was again good in 
1983. 

Various types of nitrate are supplied to the explosive industry, 
and despite difficult trading conditions both sales volume and 
profitability were increased. A growing portion of this business is 
international. 

At Rjukan Works a new nitric acid plant was put into operation 
in 1983. 

Gases also performed well. The introduction of new technology 
and new products helped to strengthen the base for this business. 
At the end of the year a new argon plant was put into production 
at Porsgrunn Works. With a capacity of 5,000 tonnes per year it 
is the largest of its kind in Northern Europe. 

In 1983 the Division acquired a majority interest in Promud in 
Stavanger, a company selling drilling chemicals. 



Norsk Hydro and the fertilizer industry 
The present situation and future development 
By Erik Tonseth, Vice President and 
General Manager, Agricultural Division 

Erik T0nseth 
[36 years) is a lawyer. He 
started his career in the Legal 
Department in Norsk Hydro 
1970, and was head of Busi
ness Development when he 
vas appointed vice president 
and general manager of the 
Agricultural Division in 1979. 

Insight into and long tradi
tions in the production and 
marketing of fertilizers, com
bined with a fundamental 
faith in the future of the ferti
lizer industry and the ability 
and will to maintain a high 
level of investment, have 
given Norsk Hydro a solid 
foundation for its fertilizer 
business. 

Norsk Hydro is currently 
one of the world's largest fer
tilizer producers, with manu
facturing plants in Norway, 
Sweden, Holland, Great 
Britain and Qatar. Our annual 
output is around 7.5 million 
tonnes of finished products. 

Although world need for 
fertilizer will grow, the future 
is far from carefree for the 
fertilizer industry, and espe
cially for European produc
tion. The population increase 
in Europe has stagnated and 
fertilizer consumption here 
will grow little. In our tradi
tional home markets in Scan
dinavia this is even more pro
nounced. At the same time 
the levels of wages and 
energy and environmental 
costs in Europe have risen to 
such a height that it is difficult 
to maintain the traditionally 
large volume of exports from 
Europe to third world coun
tries. 

Weaker Market 
At the beginning of 1981 the 
market for fertilizer was good. 
During the summer, however, 
the market gradually 
weakened and by the end of 
the year was difficult. Tight 
liquidity and the deterioration 
of the economic situation in 
general within the agricultural 

addition considerable quanti
ties of fertilizer have been 
dumped in the international 
markets by East European 
countries in order to improve 
their foreign exchange posi
tion. This has been done in 
spite of these countries' own 
shortage of food and fertilizer. 

As a whole 1982 was not a 
good year for the fertilizer 

sector in most European 
countries and in the 
U.S.A., as a result of 
the economic recession 
and the high interest 
level, have reduced the 
demand for fertilizers. 

In the Third World the 
shortage of foreign exchange 
has caused a reduction in 
these countries' purchases. In 

industry. We do, however, 
expect demand to increase 
and prices to improve during 
1983. 

2 



Stronger European 
Base 

Third World Products 

major task to increase our 
sales in Europe. 

Competition from countries 
with low cost raw materials, 
first and foremost natural gas, 
will gradually force the Euro
pean fertilizer manufacturers 
to concentrate on the Euro
pean market. This will mean 
the reorganization of the pro
duction system and a greater 

Secure Gas Supply 
The largest cost element in 
nitrogenous fertilizer produc
tion lies in the manufacture of 
nitrogen or ammonia. Fortu
nately, this is where we have 
our strength and our greatest 
potential, compared with 
most other West European 
fertilizer producers. 

natural gas, and this opens up 
new possibilities for Norsk 
Hydro's fertilizer activities. 
The company has large oil 
and gas reserves on the Nor
wegian continental shelf. 

It will be particularly inter
esting to evaluate the devel
opment of new ammonia 
capacity in connection with 
the landing of Norwegian 
natural gas in Western or Nor
thern Norway, or perhaps in 
the United Kingdom. 

degree of co-operation and 
restructuring in order to form 
viable units. 

At the same time it is our 
firm belief that in view of the 
vital significance of fertilizer 
for food self-sufficiency, 
Europe will also want to be 
self-sufficient in fertilizer. 

Our acquisition of NSM in 
the Netherlands, a majority of 
shares in Supra in Sweden 
and Fisons Fertilizer in the 
U.K. must be seen against 
this background. 

This is a major challenge 
for Norsk Hydro, which 
exports a greater proportion 
of its total production than 
most other producers. 

Over 70 per cent of the 
world's ammonia production 
is based on natural gas, and 
the growth in the 1960's and 
70's of the highly competitive 
Dutch fertilizer industry had 
its origin in the large gas finds 
in the Netherlands. It is prob
able that Norway will gradual
ly take over the role of the 
Netherlands in the field of 

Norsk Hydro is also inter
ested in taking part in the 
development of the fertilizer 
industry in the Third World. 
Our participation in Qatar and 
our European operations 
have proved to be a good 
combination and an ideal 
base from which to develop 
new markets. 

Projects of this kind make 
heavy demands on our 
resources, especially human 
resources, as well as on our 
organization. But they bring 
dividends, first and foremost 
in connection with markets. 
We are therefore working on 
several projects and expect 
that some will materialize 
during the 1980's. 

For Norsk Hydro a major area 
of concern is our large share 
of overseas sales. These 
sales are more subject to 
fluctuations in business 
cycles and give a lower return 
than sales in markets closer 
to Norway. It is therefore a 
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Factories 
Corporate sales offices 
Agricultural Div. sales offices 
Countries where Norsk Hydro's Fertilizers are sold 

San Francisco 

Tampa 

pFRio de Janeiro 
Sao Paulo 





Milestones in 
Norsk Hydro's fertilizer activities 

1905: The world's first nitrogenous fertilizer 
In May 1905 the world's first plant for the production of 
nitrogen fertilizers was started up at Notodden in Tele-
mark county with three Birkeland-Eyde furnaces. This 
was the base on which Norsk Hydro was founded. 

1911: Increased production capacity 
For many years Rjukan Works was the centre of Norsk 
Hydro's nitric acid production. The plant was put into 
operation in 1911. Immense quantities of hydro-electric 
power were used in the production process. 

1927: Porsgrunn Works - New technology 
In 1927 Norsk Hydro began to utilize the Haber/Bosch 
ammonia synthesis process. This yielded four times as 
much nitric acid as the Birkeland-Eyde method. The 
new process led to construction of the Porsgrunn 
Works. 

1936: New product - Complex fertilizers 
Norsk Hydro started production of NPK using a pro
cess developed by Erling Johnson of Odda, Norway. 

1949: New plants - Glomfjord Works 
In 1949 the Glomfjord Works in Northern Norway came 
on stream. To begin with only ammonia was produced 
at Glomfjord, but production of complex fertilizers and 
calcium nitrate were soon started. 

I 
I 

I 

1965-67: The petrochemical era begins 
Production of ammonia from oil or gas proved to be 
more economic than the process based on electrolysis 
of water used by Norsk Hydro. This development led to 
the building of two large ammonia plants at Porsgrunn 
Works: one based on heavy fuel oil and one based on 
naphtha. 

1973: Internationalization begins in Qatar 
In 1973 Norsk Hydro expanded abroad for the first time 
through its shareholding in Qatar Fertiliser Company 
(S.A.Q.). 

1975: KFK in Denmark 
Norsk Hydro became a major shareholder in the grain 
and animal feed company, A/S Korn- og Foderstof 
Kompagniet. 

1979: NSM in Holland 
Hydro bought all the shares in the second largest ferti
lizer producer in Holland, Nederlandse Stikstof 
Maatschappij N.V. 

1981: Supra in Sweden 
Hydro acquired a 75 per cent interest in the Swedish 
fertilizer producer Supra AB, and sold its Swedish grain 
and animal feed company, Fors Engstrom AB. 

1982: Norsk Hydro Fertilizers in U.K. 
Hydro took over the fertilizer activities of the 
U.K.-group Fisons pic. 

6 



Norway 

crom its head office in Oslo 
he Agricultural Division co

ordinates the Norsk Hydro 
Group's fertilizer activities 
vorldwide. 

The Norwegian production 
iacilities are at Porsgrunn, 
Rjukan and Glomfjord. 

Norwegian Plants: 
Turnover 1982 

(in NOK million): 2,700 
Number of employees: 1,900 
Production capacity 

(finished products 
in 1000 tonnes): 2,635 

Porsgrunn Works 
Porsgrunn Works in Telemark 
in Southern Norway is the 
Agricultural Division's biggest 
production facility. The Divi
sion's main plants for ammo
nia and finished products at 
Porsgrunn are: 
- Two oil/naphtha/NGL 

based ammonia plants 
with a total annual capa

city of nearly half a million 
tonnes of ammonia. 

- Two complex fertilizer 
plants with a total annual 
capacity of one million 
tonnes. 

- A calcium nitrate plant with 
an annual capacity of 
about 500,000 tonnes. 

- A urea plant with an annual 
capacity of 240,000 
tonnes. 

- A formic acid plant with an 
annual production capacity 
of 10,000 tonnes. A new, 
larger plant is being 
planned. 
Porsgrunn Fabrikker is 

Norsk Hydro's biggest ship
ping terminal for finished pro
ducts and the main receiving 

point for raw materials. About 
three million tonnes of goods 
are shipped annually over the 
company's quays at which 
some 2,000 ships call each 
year. Porsgrunn is thus one of 
Norway's biggest export 
ports. In addition more than 
300,000 tonnes of goods are 
shipped by rail and road. 



Fertilizer production capacities in Norway 
(In 1,000 tonnes) 

Total 
Porsgrunn Rjukan Glomfjord Norway 

NH3 

UREA 
NP/NPK 
PK 
AN/CAN 
CN 

495 
240 

1,000 

25 
500 

730 
240 

1,500 

145 
750 

Finished 
products 
excl. NH3 1,765 120 750 2,635 
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Rjukan Works 
Rjukan Works, also in Tele-
mark in Southern Norway, 
was once Norsk Hydro's 
major production complex for 
fertilizer. Today Rjukan is ope
rated by the Industrial Chemi
cal Division, but most of its 
products go to the Agricultu
ral Division. 

Rjukan Works has electro-
lytically based ammonia capa
city of 120,000 tonnes per 
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annum. More than half the 
output is sent by rail to Pors
grunn for further processing. 
The rest is processed at 
Rjukan for ammonium nitrate. 
A new nitric acid plant with an 
annual capacity of about 
150,000 tonnes is operational 
from 1983. 
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Glomfjord Works 
Glomfjord Works is Norsk 
Hydro's only factory north of 
the Arctic Circle. The produc
tion facilities consist of: 
- An electrolytically based 

ammonia plant with an 
annual production capacity 
of 115,000 tonnes. 

- An NPK plant with an 
annual production of 
500,000 tonnes. 

- A calcium nitrate plant with 
an annual production 
capacity of 250,000 
tonnes. 

Most of the NPK produc
tion at Glomfjord is sold on 
the domestic market. In all 
more than one million tonnes 
of raw materials and finished 
products are handled by the 
harbour at Glomfjord Works 
every year. 

Norwegian operations 
in 1982 
Sales of compound fertilizers 
from the Norwegian plants 
amounted to 1.5 million 
tonnes in 1982, approximately 
20 per cent above sales in 
1981. The sales increases 
were achieved in both the 
Scandinavian and other 
markets. 

As in 1981, the production 
facilities for compound ferti
lizers were utilized at a high 
level. Stocks of NPK were 
substantially reduced during 
1982. 

Production of urea was 25 
per cent below capacity at 
Porsgrunn, which is lower 
than in 1981. Particularly over
seas sales were affected. 

Production of ammonia in 
Norway was slightly above 
the 1981 level and was in 
excess of 600,000 tonnes 
NH3. 

There were no major tech
nical production disturbances 
in the Norwegian plants in 
1982, but strikes during the 
spring wage negotiations had 
a negative effect on output. 
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NSM -
Nederlandse Stikstof Maatschappij B.V. 
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Luigi Boido 
(55 years) is an industrial 
engineer. He was appointed 
managing director of NSM in 
1975 and transferred to NSM 
in Brussels at the end 1976, 
where he continued as 
managing director and gene
ral manager of the company 
after the acquisition of NSM 
by Norsk Hydro in 1979. 

NSM 
Turnover 1982 

(in NOK million): 1,900 
Number of employees: 1,300 
Production capacity 

(finished products 
in 1000 tonnes): 1,530 

In 1979 Norsk Hydro acquired 
the Dutch fertilizer company, 
Nederlandse Stikstof Maat
schappij N.V. (NSM). 

NSM is the second largest 
fertilizer company in the 
Netherlands and produces 
about 1.5 million tonnes of 
solid nitrogen fertilizers per 
year, in addition to liquid 
fertilizers. 

The company was founded 
in 1929 and has its admini
stration in Brussels, Belgium, 
at Norsk Hydro Belgium S.A. 
The production facilities are 
located at Sluiskil in the 
Netherlands, with excellent 
harbour facilities for seagoing 
vessels and direct access to 
the European system of 
inland waterways. 

The present annual capa
city for ammonia is 700,000 
tonnes. 

Construction of a new 
1,650 t/day ammonia produc
tion unit is in progress. This 
will come on stream in 1984, 
bringing NSM's total ammonia 
capacity up to 1.2 million 
t/year. 

The present production capa
cities are: 
-NHs 700,000 t/y 
-UREA 730,000 t/y 
- AN/CAN 800,000 t/y 

The production facilities 
have considerable flexibility 
with regard to the quantity 
produced of the various end 
products. 

NSM's most important raw 
material is natural gas for 
ammonia production. This is 
supplied under a long term 
agreement with the Dutch 
gas distributor Gasunie, and 
comes from the huge gas 
fields near Groningen. 

Most of NSM's present pro
duction facilities are modern 
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plants built during the 1970s. 
These advantages, to

gether with the favourable 
location of the plants from a 
logistical point of view, as 
well as its huge storage and 
loading capacities (up to 
10,000 tonnes per day for 
bulk material and up to 2,500 
tonnes per day for bagged) 
make the company one of 
the most competitive nitro
gen fertilizer producers in 
Europe. 

Two storage terminals for 
fertilizer have recently been 
built in France. 

Markets 
More than 15 per cent of 
NSM's output is currently sold 
in the Dutch market, nearly 
55 per cent in other EEC 
countries and the remainder 
overseas, mainly in Asia and 
USA. 

NSM in 1982 
During 1982, NSM's produc
tion plants performed regular
ly and at highly satisfactory 
rates, with the exception of 
the urea units where produc
tion was tuned to market 
demand. Record production 
levels were achieved for 
ammonia, nitric acid and 
ammonium nitrate solution. 

Production costs were in 
line with estimates or even 
slightly lower than the budget 
figures. 

The construction of the 
new ammonia production unit 
progressed according to 
schedule. The two new ware
houses in France, at Vitry-le-
Francois and Montereau-

fault-Yonne, are now operati
onal. 

The overall sales volume 
throughout the year was fairly 
satisfactory and product ship
ments totalled 1,840,000 
tonnes. 

Some major changes in the 
sales pattern occurred in 
1982. Sales on the Dutch 
market were poor due to the 
impact of growing imports 
and a subsequent fall in 
prices. NSM succeeded, 
however, in considerably 
increasing its sales volume on 
other EEC markets, where 
outlets were found for practi
cally all the nitrate produc
tion. 

The depressed world eco
nomic situation affected over
seas export markets. Practi
cally all sales opportunities 
were closed to West-Euro-
pean producers, who were 
obliged on the one hand to 
decrease production, espe
cially of urea, and on the 
other hand, to try and com
pensate for the reduction. 

Competition on European 
markets became increasingly 
strong throughout the year, to 
the detriment of prices. 
NSM was obliged to follow 
the general trend, but by 
taking advantage of its pro
duction flexibility succeeded 
in finding alternative solu
tions. These included lower
ing urea output to the mini
mum level and selling part of 
the output to the US market 
through its subsidiary Trans-
nitro. Moreover, part of the 
urea solution was transformed-
into urean and sold on the 
European market, - although 
at a lower margin. 

A large part of research 
and development during 1982 
was spent advising on the use 
of fertilizers and on devel
oping new methods for effi
cient storage and handling of 
commercial fertilizers. 
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Supra AB 

Supra AB 
Turnover 1982 

(in NOK million): 1,750 
Number of employees: 1,500 
Production capacity 

(finished products 
in 1000 tonnes): 1,480 

In 1981 Norsk Hydro acquired 
a 75 per cent interest in the 
Swedish fertilizer producer, 
Supra AB, the remaining 25 
per cent being held by the 
Swedish Farmer's Supply and 
Crop Marketing Association 
(SLR - Svenska Lantmannens 
Riksfdrbund). 

The Swedish fertilizer 
industry was established in 
1875 for the production of 
phosphate fertilizer. Nitrogen 
production began in the 
1920s. In 1970 the three 
Swedish fertilizer manufactur
ers merged to form Supra. 

Supra is the main fertilizer 
supplier to the Swedish 
market. 

The company has its head 
office at Landskrona in south
west Sweden and two plants 
for production of finished pro
ducts, one in Landskrona and 
one in Koping. 

In addition Supra has three 
fertilizer terminals in southern 
Sweden. 

Markets 
Traditionally, Supra is home 
market-oriented, almost the 
whole of its production being 
sold in Sweden. Limited quan

tities have been exported and 
exports are expected to 
increase in the future. 

Norsk Hydro and Supra 
now supply more than 95 per 
cent of Sweden's fertilizers 
consumption. 

Folke Martensson 
(60 years) is an economist. He 
worked for several Swedish 
companies before entering 
the fertilizer business in 1960. 
Martensson was managing 
director of Forenade Super-
fosfatfabrikker when the 
Swedish fertilizer manufac
turers merged and formed 
Supra in 1970. At the same 
time Martensson was appoint
ed managing director of 
Supra. 

I he present annual production capacities in 1,000 tonnes are: 

Landskrona Koping Total 

Ammonia - 60 60 
Urea - 60 60 
Calcium ammonium nitrate 140 140 280 
Calcium nitrate - 30 30 
P/PK fertilizers 325 - 325 
NP and NPK fertilizers 385 400 785 
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Supra in 1982 
In July 1982 Supra took over 
the marketing of Norsk 
Hydro's fertilizers in Sweden. 
During the year sales of 
Supra's own fertilizer pro
ducts increased by two per 
cent and totalled 1,059,000 
tonnes. Sales of Norsk 
Hydro's fertilizers in Sweden 
amounted to 354,000 tonnes. 

Sales of nitrogen products 
on the Swedish market were 
on a level with last year's, but 
sales of phosphate and 
potassium declined. 

Fertilizer exports increased 
during 1982. 

The largest investment in 
the company's history - a 
new nitric acid plant 
equipped for district heating, 

an ammonium nitrate plant 
and storage tanks for ammo
nia and nitric acid at Koping -
was completed during the 
year, which increased pro
duction capacities consi
derably. 
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Norsk Hydro Fertilizers Ltd. 

ing European fertilizer manu
facturers. NHFL is currently 
the second largest fertilizer 
producer in the U.K., with a 
total production capacity of 
1.3 million tonnes per year of 
finished products. 

Fisons was a major supplier 
of fertilizers to the domestic 
U.K. market and to Ireland. In 
the U.K. today NHFL has 
about 25 per cent of the NPK 
market and some 17 per cent 
of the market for straight 
nitrogen fertilizers. 

The company's headquar
ters are at Felixstowe. The 
main production plants are at 
Immingham and Avonmouth, 
with two smaller plants at 
Goole and in Ipswich. 

NHFL in 1982 
Norsk Hydro Fertilizers Limit
ed has had a turbulent trading 
year. From January to the end 

Norsk Hydro 
Fertilizers Ltd. (NHFL) 

1,100 
2,500 

1,275 

Norsk Hydro acquired the fer
tilizer division of the British 
chemical company Fisons pic 
in June 1982. The activities 
are now incorporated in 
Norsk Hydro Fertilizers Ltd. 

Fisons' fertilizer operations 
started in 1847 with the pro
duction of phosphate ferti
lizers, and the company is 
thus one of the oldest surviv-

Turnover1982 
(in NOK million) 
(from June 1,1982): 

Number of employees: 
Production capacity 

(finished products 
in 1000 tonnes): 

Harry Blackboro 
(52 years) joined the Fisons 
Fertilizers Division at Imming
ham in 1955. He has had a 
wide-ranging career with 
Fisons - in the international 
scene as chairman of Fisons 
Australian interests and as 
managing director of the Phar
maceutical Division. Prior to 
his appointment as managing 
director of Norsk Hydro Ferti
lizers Ltd. he was the director 
in charge of Fisons Fertilizer 
interests and a member of the 
main board of Fisons pic. 
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of May it operated as the 
Fisons' Fertilizer Division of 
Fisons pic. Ownership was 
transferred to Norsk Hydro in 
June, with the inevitable 
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exceptional circumstances 
associated with major organi
zational change. The acquisi
tion by Norsk Hydro a.s 
caused strong reactions from 
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competitors, creating an 
aggressive trading situation 
with strong pressure on 
prices. 

Against this background 
NHFL has pursued a continu
ous policy of reviewing costs 
and operating efficiency. It 
has eliminated uneconomic 
parts of its phosphoric and 
sulphuric acid capacity, opti
mized energy utilisation, 
improved handling and distri
bution methods, reviewed 
staffing levels and working 
practices and will be moving 
to more functional headquar
ters at Levington near 
Ipswich in 1983. 

The company has enjoyed 
growth in the straight nitro

gen market and introduced 
new and innovative pack
aging methods - notably Big 
Bags, which depart from 
traditional U.K. methods. 

The costs associated with 
change and rationalization 
made a strong impact in 1982 
but the company expects a 
progressive improvement in 
trading results and profita
bility. 
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Qafco 

Qatar Fertiliser 
Company (S.A.Q.) 
Turnover 1982 

(in NOK million): 800 
Number of employees: 1,000 
Production capacity 

(finished products 
in 1000 tonnes): 660 

Qatar Fertiliser Company 
(Qafco) was founded in 1969 
for the purpose of utilizing 
Qatar's vast resources of 
natural gas to produce com
mercially viable products, and 
thus contribute to the indus
trialization of the country. In 
1973 Qafco's first nitrogenous 
fertilizer plants began produc
tion with the start-up of a 
300,000 tonnes a year ammo
nia plant. 

In 1979 the company's pro
duction capacities were 
doubled to the present level 

of 600,000 tonnes a year of 
ammonia and 660,000 tonnes 
of urea. 

Norsk Hydro has a 25 per 
cent shareholding in Qafco. 
The State of Qatar, through 
Qatar General Petroleum Cor
poration, has 75 per cent. 

Under agreements signed 
in 1969 Norsk Hydro is 
responsible for the manage
ment of the company and 
also for marketing its pro
ducts. 

Qafco sells its products in 
19 countries. India and China 
are the main markets for 
urea, which is also exported 
to markets ranging from 
Australia to the USA and 
Mexico. For ammonia the 
dominant market is India. 

Qatar Fertiliser Company is 
today one of the leading ferti
lizer producers in the Middle 
East. 

Qafco in 1982 
In 1982 Qafco produced 
528,000 tonnes of ammonia 
and 662,000 tonnes of urea. 
The level of urea production 
achieved was in excess of 
design capacity, and particu
larly in the newer of the two 
plants production regularity 
was excellent, with an "on
line" factor for the calendar 
year of 99 per cent. 

During the year the first 
steps were taken towards a 
system of two-yearly over
hauls of the plants. The first 
overhaul in this was carried 
out in the older ammonia and 
urea plants in March/April. All 
the plants today are in very 
good repair and during 1982 
production records were set 

in one of the ammonia plants 
and both urea plants. In the 
second ammonia plant pro
duction was only 2,000 
tonnes short of the earlier 
record. 

Against the background of 
the present market situation 
the financial result must be 
described as good. 
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A/S Korn- og Foderstof Kompagniet 
>g A/S Korn- og Godningsforretningen af 1. oktober 1970 

TK 
Turnover 1982 

(in NOK million): 4,200 
.umber of employees: 1,600 
roduction 
(animal feeds in 
1000 tonnes): 1,000 

. Jorsk Hydro has been a 
major supplier of fertilizer to 
Danish agriculture since the 
ompany was formed at the 

ueginning of this century. The 
Danish market therefore has 

aditionally been regarded 
Imost as a home market. 
About half of Norsk Hydro's 

fertilizer sales in Denmark 
oes through DLG (the 
anish cooperative organi

zation). The other half goes 
through A/S Korn- og 
iodningsforretningen af 1. 
ktober 1970 (K&G), a com

pany within the KFK-group. 
K&G is owned 50 per cent 

y Norsk Hydro and 50 per 
ent by KFK. K&G operates 

about 100 retail branches 
throughout Denmark trading 

i feeds, grain and fertilizers 
„tc„ thus providing Norsk 
Hydro with direct and close 

ontact with Danish farmers. 
KFK is a major Danish pro-

uucer of animal feed com
pounds as well as trading in 

rain and a wide range of 
ther bulk products. Total 

consolidated turnover in the 
KFK-group was about DKK 
.5 billion in 1982. Norsk 
ydro in 1982 increased its 

shareholding in KFK from 49 
to 51 per cent. 

ivFK-group in 1982 
The total sales volume for 

)82 was unchanged com
pared with 1981. Sales of 
animal feeds totalled one 

million tonnes, a reduction of 
approximately five per cent 
compared with 1981. The 
biggest drop was in sales of 
cattle and pig feeds, while 
sales of poultry feeds rose 
slightly. There was a small 
reduction in sales of grain, 
while sales of fertilizers and 
other goods increased. 

Large sections of Danish 
agriculture are still experienc
ing considerable economic 
problems, and the profitability 
of livestock production conti
nues to be unsatisfactory. 

In 1982 the Group charged 
76.1 million DKK to the 
accounts for bad debts, com
pared with 102.1 million DKK 
in 1981. Group profit after tax 
was 89 million DKK, com
pared with 56.6 million DKK in 
1981. 
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Other companies and activities 

Dansk-Norsk 
Kvaslstoffabrik 
Norsk Hydro owns 20 per 
cent of DNK, which is a local 
Danish fertilizer producer. The 
plant was built in 1960 at 
Grenaa in Jutland. The com
pany has a turnover of 140 
million DKK. The production 
capacity of 35,000 tonnes of 
ammonia, is used to produce 
120,000 tonnes of calcium 
ammonium nitrate and 
sodium calcium ammonium 
nitrate. 

A/S Ammonia 
Norsk Hydro owns one third 
of A/S Ammonia, a Danish 
company with facilities for 
storing and delivering ammo
nia. The company formed in 
1953 and operates six termi
nals in Denmark with a capa
city of 108,000 tonnes of 
ammonia. Between 150,000 
and 200,000 tonnes of ammo
nia are handled annually. 

Transnitro 
Incorporated 
Through NSM Norsk Hydro 
owns two thirds of Transnitro 
Inc., a company specializing 
in sales of urea and nitrogen 
solutions, mainly in the 
Eastern and Midwestern parts 
of the United States. Trans
nitro is located in Tampa, 
Florida, and operates a total 
of 16 storage terminals. In 
1981 the company had a turn
over of US $ 52 million. 

WGM/Hydro, Inc. 
In the United States Norsk 
Hydro markets its fertilizers 
through WGM/Hydro, Inc., a 
company owned 50 per cent 
by Norsk Hydro and 50 per 
cent by Wilson & Geo Meyer 
& Co., a major wholesale 
company located in San Fran
cisco, California. 

Through WGM/Hydro 
Norsk Hydro sells 160,000 
tonnes of NPK and calcium 
nitrates. 

The company has eight 
storage terminals at its dispo
sal, spread throughout the 
country. A highly trained sales 
staff of 16 and one senior 
agronomist offer technical 
expertise and service to 
customers. WGM/Hydro 
carries out field tests in co
operation with various univer
sities, field extension services 
and farmers. 

Diamond Fertilizer 
and Chemical 
Company Ltd. 
The Diamond Fertilizer and 
Chemical Company was 
formed in 1926 and is an 
international trading company 
dealing mainly in fertilizers 
and other chemicals. It is 
based in London. 

Traditionally, the compa
ny's trade has involved Britain 
either as importing or export
ing country. Norsk Hydro 
intends however to develop 
Diamond Fertilizer and Che
mical Company into an inter
national trading company. 

Sales offices 
In addition to Norsk Hydro's 
corporate offices, the Agricul
tural Division has sales 
offices in Madrid, Hong Kong, 
Kuala Lumpur, Bangkok and 
Sao Paulo. 

Research and 
development 
Research has long traditions 
in Norsk Hydro. Right from 
the start operations have to a 
large extent been based on 
products and processes 
developed within the com
pany. This is to ensure that 
our technology, our pro
cesses and products are 
always competitive. 

The Norwegian fertilizer 
operations work closely with 
our Research Centres in 
Norway, The Netherlands, 
Sweden and The United 
Kingdom. 

Norsk Hydro has further 
developed the nitrophos-
phate process for making 
complex fertilizers. A special 
forest fertilizer consisting of 
large granules of ammonium 
nitrate, was introduced some 
years ago and has proved 
very successful. Urea Super 
Granules (USG) for paddy 
rice will in future ensure a 
more efficient utilisation of 
nitrogen. 

Considerable funds have 
been allocated to the devel
opment of better systems for 
the handling and distribution 
of fertilizers. The Portabulk 
(big-bag) has been success
fully introduced in several 
countries. Modern terminals 
situated close to markets 
make the packaging and 
distribution of fertilizers 
cheaper, and ensure the 
highest quality. 

Consultancy services 
Norsk Hydro offers a wide 
range of advisory and techni
cal services. Our consultancy 
service has been used in 
projects in many different 
countries. Our services cover 
most of the areas connected 
with fertilizer production and 
marketing. 

Licencing 
The Corporate Licencing 
Department is responsible for 
selling the company's Nor
wegian process technology. 
Licences to utilize Hydro's 
process for the production of 
NPK and ammonium nitrate 
have been sold to Hungary, 
Romania, the Soviet Union, 
U.S.A. and China. Hydro's 
granulating process is in use 
in Greece and Sudan among 
other places, and a licence 
for electrolytic plant has been 
sold to Brazil. 

NSM's Licencing Depart
ment is fairly new, but already 
has a number of projects for 
its granulation process based 
on fluid bed technology, in 
Canada, Trinidad, Tobago, 
Mexico and Malaysia. 

NHFL has a long history as 
a supplier of fertilizer pro
cesses. Processes designed 
by Fisons are now in use in 
more than 100 plants in 27 
different countries in most 
parts of the world. 
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The Norsk Hydro Group 

"Jorsk Hydro is Norway's 
liggest industrial company, 

with a turnover of over 20 
billion kroner and almost 
:0,000 employees in Norway 
ind abroad. 

The company was formed 
in 1905. Fertilizers were its 
ole product group until 1951, 
/hen production of PVC and 

magnesium were began. 
Today Hydro has large petro-
:hemical plants which pro-
luce the raw material for PVC 

manufacture in the compa
ny's own plants in Norway 
ind Britain. 

Norsk Hydro is the second 
largest magnesium producer 
in the Western world, with a 
production capacity of 50,000 
tonnes a year. 

In 1967 Norsk Hydro began 
production of aluminium and 
built a smelter in Norway 
which now has a capacity of 
160,000 tonnes of primary 
aluminium a year. The com
pany has aluminium semi-
fabricating plants in Norway, 
Austria, Belgium, Britain, Den
mark, France, Sweden and in 
Florida in the USA. 

Norsk Hydro was the first 
Norwegian company to join in 
the search for oil and gas in 
the North Sea. The company 
has a stake in the first com
mercial oil and gas find, Eko-
fisk, which came on stream in 
1971. In the same year Norsk 
Hydro participated in the dis
covery of the Frigg gas field, 
where the company's share is 
20 per cent of the whole field. 
The Frigg gas is sold to Bri
tain. Norsk Hydro's crude oil 
is refined in the company's 
own refining capacity, and 
natural gas liquids from the 
North Sea are the raw mate
rial for the company's petro
chemical plants. 

Norsk Hydro is also a part
ner in the Gullfaks field which 
will come into production in 
1986. The company is opera
tor for the Oseberg field 
which is expected to start 
production in 1990, and has a 
share in the Sleipner field, 
expected to start production 
in the early 1990s. The area of 
greatest interest is Troll, 
which is reckoned to contain 
one of the world's largest off
shore gas fields. Norsk Hydro 
has an interest in the whole 
Troll area and is operator for 
a large part of it. 
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Ammonia and energy 

Fnergy is the key to 
:ficient ammonia pro-

uuotion. The most 
efficient nitrogen pro-

jcers are the most 
efficient fertilizer pro
ducers. Natural gas is 

le dominant feed-
:ock for ammonia. 

The cost of natural gas 
i Europe will be a 
sographical variable. 

Coal is the "dark 
•"orse" in the ammonia 

;edstck race. As an 
integrated energy and 
chemicals company, 

orsk Hydro will con
tinue to be a leading 
supplier of fertilizer to 

uropean and World 
agriculture. 

Ever since Norsk Hydro start
ed the world's first production 
of synthetic nitrogen fertilizer 
at Notodden in Central Nor
way in 1905, energy has been 
the "feedstock" for produc
tion of the nitrogen compo
nent in commercial fertilizers. 

The electric arc process 
used the energy to fix nitro
gen as nitric oxide. Later, 
energy has been used for 
production of hydrogen for 
ammonia synthesis by water 
hydrolysis, and still later 
through petrochemical pro
cesses. The energy con
sumption per unit of nitrogen 
fixed has been considerably 
reduced overtime. 

The incentive to lower the 
energy demand per unit of 
nitrogen fixed is greater than 
ever. From close to 10 gcal/t 
ammonia in 1970, plants are 
built today with a consump
tion of 7 gcal/t ammonia. 
With energy cost at 4.5 USD/ 
mmbtu the difference is more 
than 50 USD/t ammonia. 

Natural gas is the dominant 
feedstock for ammonia pro
duction, and is expected to 
retain that position for the 
foreseeable future. With oil 
gasification carrying signifi
cantly higher investment 
costs and energy consump
tion, the price relationships 
heavily favour natural gas. 
Coal is the "dark horse". Per 
unit of available energy, coal 
has been favourably priced. 
The first commercial plant is 
underway, but high invest
ment costs have so far pre
vented large scale applica
tion. The further development 
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© Norsk Hydro will continue to be one of Europe's major ammonia 
producers. A new 1,650 tpd ammonia plant is currently built at NSM, 
Sluiskil. 

® Norsk Hydro is an integrated energy and chemicals company. Here 
searching for petroleum offshore Norway. 

© Nitrogen fixation and energy efficiency. Source: Ivar Brunborg. 

© Energy consumption for N-fixation in ammonia varies significantly, 
depending on the feedstock used, plant age and the historical incentive 
to conserve energy. 

© The choice of feedstock for ammonia. Illustration of product cost 
from new plants. 
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dominant features in the eva
luation of ammonia capacity 
localization, and the major 
companies and consuming 
areas see it as vital to be in 
control of their ammonia 
supply. 

The indications are that 
ammonia for Western Euro
pean consumption will conti
nue to be produced in Wes
tern Europe. Availability and 

of coal-based processes will 
he followed carefully by all 

e major producers of 
nmonia. 
With energy accounting for 

pome 80 per cent of the 
rect cost of production, one 

~juld expect a major move of 
ammonia production to areas 
"ith low cost gas available. 

ability, control and integra
tion have, however, been 

cost of energy will be of 
prime importance. Existing 
facilities that are not upgrad
ed in terms of energy con
sumption will carry an 
increasing cost penalty with 
longer term increases in the 
real cost of energy. 

Natural gas has not been 
generally available in Europe. 
30 per cent of the European 
ammonia capacity is based 
on other feedstocks, while 
the corresponding figure for 
the US is 3 per cent. As natu
ral gas becomes available in 
Europe, the location of re
placement and expansion 
capacity will depend on the 
relative investment and 
energy costs in various loca
tions. The cost of natural gas 
will be a geographic variable 
depending on transport cost. 

New ammonia plants are 
large, single stream, compli
cated and costly. Implemen
tation of high-technology 
improvements and high capi
tal costs requires financial 
and technological resources 
beyond the reach of smaller 
companies. The European 
ammonia producers of the 
future are large, diversified 
companies. The efficient 
nitrogen producers are the 
most efficient fertilizer pro
ducers. Norsk Hydro is one of 
them. Fertilizer was our foun
dation, and will be an impor
tant part of our future as an 
integrated energy and chemi
cals company. Norsk Hydro 
has consitently been able to 
translate know-how into com
mercial operation. Through 
inhouse R&D and our exten

sive contacts to all parts of 
the industry, we will continue 
to contribute to and take 
commercial advantage of 
technological developments. 

With the development gf 
energy resources in Nor
wegian waters far from the 
central European markets 
ammonia production is a 
potential way of refining that 
energy. Such a development 
would give ammonia produc
tion far in excess of Norweg
ian or Scandinavian needs, 
and the product could be fur
ther processed closer to the 
markets. 

Our active participation 
from hydrocarbon discovery 
to global fertilizer distribution 
together with our technologi
cal and financial resources 
give us the best possible 
starting point for further 
development as a major sup
plier of fertilizer to European 
and World agriculture. 
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ML" Norsk Hydro 

Address list 
Norsk Hydro Agricultural Division 
Bygdoy alle 2 
Oslo 2, 
Norway 
Tel.: 02-43 2100 
Telex: 18350 hydro n 

Nederlandse Stikstof Maatschappij B.V. (NSM) 
Av. Louise 149 
B-1050 Brussels 
Belgium 
Tel.: 02-53 73366 
Telex: 23465 azote b 

Supra AB 
Storgatan 24 
S-26124 Landskrona 
Sweden 
Tel.: 0418-76100 
Telex: 72588 supra s 

Norsk Hydro Fertilizers Ltd. 
Harvest House 
Felixstowe, Suffolk IPII 7LP 
Great Britain 
Tel.: 03-9428 4444 
Telex: 98273 g 

Qatar Fertiliser Company S.A.Q. 
P.O.Box 10001 
Umm Said 
Qatar 
Tel.: 7702 52 
Telex: 4215 qafco dh 

Korn- og Foderstof Kompagniet (KFK) 
Grondalsvej 1 
DK 8260 Aarhus 
Viby-J 
Denmark 
Tel.: 06-144111 
Telex: 68666 kfk dk 

Norsk Hydro Handelsselskap a.s 
Villanueva 13 
Madrid, Spania 
Tel.: (095341) 2-76-15-00 
Telex: 23784 hydro e 

Norsk Hydro (Far East) Ltd. 
G.P.B. 948 
Bank of America Tower 
Room 1504 
Harcourt Road, Hong Kong 
Tel.: (0958525) 24 7084 
Telex: Hx 73414 hydro hx 

Norsk Hydro Comercia e Industrie Ltda. 
Sao Paulo branch 
Av. Paulista, 1439 -11 Andar 
Grupo 111 
CEP 01.311 Sao Paulo -SP 
Brasil 
Tel.: (011) 284-0971, 283-2223 
Telex: 2130154 nors br 

Hydro Thai Ltd. 
1587 -1589 Rama IV Road 
Sarm Yarn 
Bangkok 5 - Thailand 
Tel.: 2511364, 251 5486 
Telex: 7264 jupiter th 

WGM/Hydro Inc. 
270, Lawrence Avenue 
South San Fransisco, CA 94080 
USA 
Tel.: (415) 8711770 
Telex: 331425 

Transnitro Inc. 
P.O.Box 24926 
Tampa, Florida 33623 
USA 
Tel.: (800) 237-5005, (813) 879-6865 
Telex: 422008 amm ui 

Norsk Hydro (M) Sdn. Bhd. 
3rd Floor Bangunan Ming Bid. 
Jalan Bukit Nanas 
Kuala Lumpur - Malaysia 



CSBP & FARMERS LTD. 



Introduction 
CSBP & Farmers Ltd. manufacture a large proportion of the 

fertiliser used in Western Australia and about a third of total 
Australian production. 

The company's farmer clients are spread throughout 10 
million hectares of rural land providing a challenging distribution 
requirement. 

In Western Australia, CSBP has been a supplierto agriculture 
and industry for more than 70 years. 

Today, one and a quarter million tonnes of superphosphate 
and concentrated and compound nitrogen, phosphate, potash 
and trace element fertilisers are distributed each year, in 
addition to substantial quantities of acids and chemicals. 

There are five manufacturing works - four in country areas to 
serve the unique geographic market situation - and all are 
located near deep water ports. Superphosphate-based fertilisers 
are produced at each of the works, thus providing a highly 
efficient, decentralised and economic supply to users throughout 
the State. 

The full range of fertilisers is manufactured at the company's 
largest works at Kwinana. 

The company is the biggest manufacturer of sulphuric acid 
and hydrochloric acid in Western Australia. 

Farmers in the State are substantial owners of the company 
through a two-thirds ownership by Wesfarmers. The remaining 
one-third is held by The British Petroleum Company of Australia 
Ltd. 

The industry began in the early 1900s when two companies, 
Cuming Smith and Co., and Mount Lye 11 Mining and Railway 
Co., each built a fertiliser works in Western Australia. Production 
by the two works was 28,000 tonnes in the first year of operation 
1910-11 and reached 200,000 tonnes in 1927-28. 

In 1929 these two companies and Westralian Farmers Super
phosphates Ltd. joined as one-third shareholders to form 
Cuming Smith and Mount Lyell Farmers Fertilisers Ltd. The 
name was changed to CSBP & Farmers Ltd. in 1964, following 
purchase of the Mount Lyell shareholding by BP. 

Finally, in 1979, Wesfarmers became the owner of Cuming 
Smith and Co. Ltd. and Westralian Farmers Superphosphates 
Ltd. shareholdings. 

CSBP & Farmers Ltd. is a shareholder in the Kwinana 
Nitrogen Co. Pty. Ltd. which supplies the CSBP Kwinana 
complex with its nitrogen. This element is used in the manu
facture of compound fertilisers and ammonium nitrate for use as 
a fertiliser and as an explosive. 
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CSBP & Farmers Ltd. in Western Australia 
a The metropolitan manufacturing works is at Kwinana and 

the strategically located decentralised works are at Gerald
ton, Bunbury, Albany and Esperance. A major metropolitan 
distribution centre is located at suburban Bayswater, and 
there are country distribution depots at Dalwallinu, 
Manjimup, Goomalling, Wagin, Merredin, Corrigin and 
Tambellup. There is also a field officer service spread 
throughout the agricultural region. 

® The company is a major supplier of chemicals to Western 
Australian industry. These chemicals are distributed from 
Kwinana and Bayswater. 

© CSBP supplies ammonium nitrate as the basis of explosives 
used in the Western Australian mining industry. 

• It also supplies lawn and garden fertilisers to the domestic 
market. 

Fertilisers Sold by 
CSBP & Farmers Ltd. 
Superphoshate 
Superphosphate 
New Coastal Superphosphate 
Super and Copper _ 
Super, Copper and Zinc A 
Super, Copper and Zinc B 
Super, Copper, Zinc and Molybdenum No 1 
Super, Copper, Zinc and Molybdenum No 2 
Super and Molybdenum 
Super and Cobalt 
Super and Manganese 
5-1 Super and Potash 
3-2 Super and Potash 

Concentrated Fertilisers 
AGRAS No 1 (17.5%N, 7.6%P) 
AGRAS No 2 (12.0%N, 10.4%P) 
AGRAS Copper Zinc and Molybdenum 
DAP Fertiliser 
MAP Fertiliser 
Double Superphosphate 
TSP Fertiliser 

AGRAN 34-0 
Urea 
NPK Red 
NPK Blue Special 

Domestic and Specia! Purpose 
Potato Fertiliser 
Tomato Fertiliser 

VIGRAN 
363 

Ground Phosphate Rock 
Sulphate of Ammonia 
Muriate of Potash 
Sulphate of Potash 
Copper Sulphate 
Zinc Oxide 
Manganese Sulphate 
Magamp 
Agricultural Lime 
Agricultural Gypsum 

CSBP & FARMERS 
FERTILISER DISTRIBUTION 

ALBANY 

FERTILISER DISTRIBUTION AREA 

Q CSBP FERTILISER 
WORKS. 

WESTERN 
AUSTRALIA 

GERALDTON 

BAYSWATER 
KWINANA 
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The Kwinana Complex 
i he Kwinana fertiliser and chemicals complex is served by a 

deep water jetty capable of unloading phosphate rock, sulphur 
and other bulk materials. 

Two sulphuric acid plants are each capable of daily 
production of 800 tonnes of 98 per cent acid. They also provide 
steam and power for the operation of other plants. 

Phosphate rock is crushed then mixed with sulphuric acid in 
superphosphate manufacturing plant which has a production 
capacity of more than one million tonnes a year. 

Phosphoric acid is manufactured from phosphate rock and 
sulphuric acid in one of the largest phosphoric acid plants in 
Australia, utilising the most modern technology. 

Concentrated and compound fertilisers - Double Super
phosphate, TSP, DAP, and MAP fertilisers, AGRAS and NP and 
NPK fertilisers - are manufactured in a 400,000 tonnes a year 
granulating plant. 

Ammonia supplied from the adjoining Kwinana Nitrogen Co. 
is processed in a 140,000 tonnes a year ammonium nitrate 
prilling plant. 

The Kwinana plant's hydrochloric acid facility has a capacity 
of 4,000 tonnes a year. 

With fertiliser storage in excess of 400,000 tonnes, the 
Kwinana complex is capable of dispatching more than 8,000 
tonnes a day of bulk and bagged material. 
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Kwinana Complex Detail 
1. WHARF. The deep-water wharf accommodates 30,000-40,000 

tonne ships unloading phosphate rock and sulphur at the rate 
of 1,000 tonnes an hour. 

2. PHOSPHATE ROCK. The 100,000 tonne phosphate rock 
building is conveyor fed direct from the ships. 

3. SULPHURIC ACID PLANTS. Five hundred thousand tonnes of 
sulphuric acid can be produced annually in a continuous 
process. 

4. SUPERPHOSPHATE MANUFACTURE. The plant is capable 
of manufacturing more than one million tonnes a year. 

5. SUPERPHOSPHATE HANDLING. Six hundred metres long, 
the building holds 220,000 tonnes of superphosphate. 

6. SUPERPHOSPHATE DISPATCH. Multiple fully-automated 
bulk and bag dispatch plants provide rapid road and rail 
loading. 

7. PHOSPHORIC ACID PLANT. Provides capacity for production 
of 400,000 tonnes of phosphoric acid a year. 

8. NITRIC ACID PLANT. Production capacity is 40,000 tonnes a 
year. 

9. COMPOUND FERTILISER GRANULATING PLANT. This plant 
has a capacity of 400,000 tonnes a year. 

10. AMMONIUM NITRATE PRILLING PLANT. The capacity of this 
plant is in the order of 140,000 tonnes a year. 

11. NITROGEN FERTILISER. Two 350-metre long buildings can 
hold up to 200,000 tonnes of nitrogen and compound fertilisers. 

12. NITROGEN AND COMPOUND FERTILISER DISPATCH. This 
dispatch facility is serviced by road and dual-gauge rail facilities. 

13. MAINTENANCE. Fully-equipped maintenance and construc
tion workshops support the complex. 

14. AMENITIES. Modern changeroomsand luncheon facilities are 
provided for employees. 

15. ADMINISTRATION. The administration block houses fully 
equipped central laboratories for process and quality control. 

16. HYDROCHLORIC ACID. Four thousand tonnes per year cap
acity with co-production of sulphate of potash. 

17. ACID TANKS. Phosphoric Acid. 
18. ACID TANKS. Sulphuric Acid. 
19. SULPHUR AREA. 
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V 

Acid Manufacture 
SULPHURIC ACID 

The fertiliser industry consumes about 75 per cent of all 
the sulphuric acid produced in Australia. 

At CSBP's Kwinana works, sulphuric acid is produced in 
two large contact plants for use in the on-site manufacture 
of superphosphate and phosphoric and hydrochloric acids. 
About 13 per cent of the acid produced is sold to other 
industries. 

Lead chamber plants are used at the company's decen
tralised country works to produce sulphuric acid for the 
manufacture of single superphosphate. 

All plants achieve a very high level of conversion of the 
sulphur used. Low levels of waste emission are achieved 
through the use of modern emission-control equipment. 

Other Western Australian industries using sulphuric acid 
include nickel processing, titanium dioxide pigment pro
duction, and the manufacture of insecticides and fungicides. 
Sulphuric acid is also used in the metallurgical industry to 
treat metal surfaces before coating, in the manufacture of 
copper sulphate and aluminium sulphate, in the production 
of battery acid, and for water treatment. 
NITRIC ACID 

Nitric acid is produced at Kwinana by the oxidation of 
ammonia and is used in the manufacture of ammonium 
nitrate for fertilisers and explosives. 

Other industrial applications include the engraving of 
photographic blocks in the printing industry, recovery of 
silver and copper metals from coinage at the Royal Mint, the 
silvering of mirrors, and alumina processing. 



HYDROCHLORIC ACID 
Hydrochloric acid is produced by CSBP from the reaction 

between sulphuric acid and potassium chloride at high 
temperatures in a brick-lined furnace. 

The hydrochloric acid vapour is drawn off, cooled and 
absorbed in water to produce a commercial grade hydro
chloric acid. It is sold to a variety of industries, the major 
uses being alumina refining, the production of titanium 
dioxide pigment and in gold treatment plants. 

A co-product from hydrochloric acid production is potas
sium sulphate which is used in the manufacture of NPK and 
special purpose fertilisers. 
PHOSPHORIC ACID 

The phosphoric acid plant at Kwinana is big by world 
standards and incorporates the latest technology in this 
industry. 

Strong phosphoric acid is manufactured from the digestion 
of phosphate rock and sulphuric acid. The by-product 
gypsum is recrystallised to maximise the recovery of phos
phate and separated from the acid via a belt filter. 

About 80 per cent of the phosphoric acid produced is 
reacted with ammonia and used in the manufacture of 
granulated compound fertilisers. The remainder is used to 
convert phosphate rock to concentrated superphosphates. 
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Fertiliser Manufacture 
SUPERPHOSPHATE 

Modern granulating equipment ensures a well-formed 
product either for broadcast application to pastures or for 
drilling with a crop. 

Superphosphate is also made with a full range of trace 
element additions to meet the requirements of Western 
Australian soils and comply with Department of Agriculture 
recommendations. 

Mixtures of superphosphate and potash provide the 
additional potassium where required. 
CONCENTRATED COMPOUND FERTILISERS 

These consist of nitrogen and phosphorus in combination 
to provide specially formulated, high-analysis compound 
fertilisers. Potassium and other nutrients are included in 
some formulations. 

They are granulated free-running fertilisers which can be 
topdressed on the soil, but often are drilled with the seed to 
place the full requirement of nutrients alongside the growing 
plant. 



NITROGEN FERTILISERS 
Concentrated nitrogenous fertiliser in the form of urea 

became available in Western Australia in the 1960s. 
CSBP & Farmers' trials at that time demonstrated that 

there was distinct financial advantage to farmers in using 
nitrogenous fertilisers. 

This led to the company constructing a plant for the 
manufacture of its own nitrogen fertilisers. Site preparation 
was commenced in 1965 and the first nitrogenous fertiliser 
was produced at Kwinana in 1968. 

This followed the formation of Kwinana Nitrogen Co. 
(owned 80 percent by BP and 20 percent by CSBP) in 1965 
to use gases from the Kwinana oil refinery. 

Today, the Kwinana Nitrogen Co. supplies CSBP with 
anhydrous ammonia, which is used in the manufacture of 
compound fertiliser and ammonium nitrate, which is man
ufactured to fertiliser or explosive grade. 
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Raw Materials 
SULPHUR 

Raw sulphur is the key element in the manufacture of 
sulphuric acid. The principal source is Canada, where it is 
produced in the process of refining gases with a high 
sulphur content. 
PHOSPHATE 

The main sources of the phosphate used in Australia are 
Christmas Island and Nauru Island with additional quantities 
from other parts of the world such as Florida, Morocco and 
Jordan. When delivered the phosphate rock varies from 
small lumps to powder. 

Processing the rock involves grinding and mixing it with 
carefully proportioned amounts of sulphuric acid, the acid 
converting the insoluble phosphate to a plant-available 
form. 
NITROGEN 

Anhydrous ammonia and ammonium nitrate solutions are 
supplied by the adjoining Kwinana Nitrogen Company. 
Ammonium sulphate is received from The Western Mining 
Corporation nickel refinery. 
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Production Diagram 
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Land Usage in W.A. 
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Fertiliser — Is It Necessary? 
Western Australia's agricultural lands in the south west corner 

of the State form a geologically old part of an old continent 
where soils are generally leached and relatively infertile. 

In fact, the soils in the State are so deficient in phosphorus 
that the economic production of crops and pastures is impossible 
without the addition of this important plant food in fertilisers. 

The introduction of clover pastures as a source of nitrogen, 
and then trace elements such as copper, zinc and molybdenum 
with superphosphate made possible the development of millions 
of hectares of light land previously considered useless. 

Many Western Australian soils are also deficient in nitrogen. 
Though nitrogen fixing plants such as subterranean clovers 
provide a natural but slow means of improving nitrogen content, 
experience gained at trials has demonstrated that there are 
distinct financial advantages in using nitrogenous fertilisers to 
provide a quicker nitrogen build-up. 

The company's specialised studies on the benefits of nitrogen 
date back to the 1950s, and since 1961 Statewide nitrogen cereal 
cropping trials have been carried out each year. 

Nitrogen-phosphate compounds offer a greater efficiency in 
stimulating plant growth and are convenient for farmer use. The 
products are concentrated compounds in free-running granular 
form which are easy to handle under all conditions. 

In addition, straight nitrogen fertilisers are available in the 
form of ammonium nitrate, ammonium sulphate and urea. 
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The Future 
The future prosperity of agriculture in Western Australia will 

be determined by two factors: The preservation of productive 
land, and increased productivity. 

Increased production will place greater demands on the 
inherent and accumulated fertility of the soil. If fertility is to be 
sustained, fertiliser application rates must increase to meet the 
mounting demands for more grain, fodder and animal products. 

Major opportunities for increased farm productivity lie in: 
Improved fuel-efficient machinery; advances in tillage and weed 
and plant disease control; breeding of high-yielding crop 
varieties; cropping practices; less labour-intensive stock hus
bandry; improved transport systems; and above all, more 
effective fertiliser use. 

In this latter respect, the increasing use of soil and plant 
testing services when integrated with budget management and 
farm productivity allows for the selection and application of 
fertilisers which minimise wastage and maximise returns. The 
recognition of the significance of leaching on light soils subject 
to intense highly seasonal rainfall has led to the introduction of 
application strategies for the most mobile nutrients. 



Research 
The company has played a leading part in the development of 

agriculture in Western Australia through the manufacture and 
field testing of fertilisers suitable for the farming systems and 
soil types of the State. 

Many hundreds of trials have been carried out in the wheatbelt 
areas of Western Australia to show how nitrogen fertilisers 
increase cereal production in light land. 

Ongoing fertiliser trials determine the types and rates of 
fertilisers best suited to the many farming situations in the State. 

Farmer co-operation is a prime ingredient of this program. 
Soil and plant analysis methods form the basis for recom

mendations given by the company's fertiliser services. These 
services are used now by many farmers to aid them in fertiliser 
selection and in formulating whole-farm fertiliser programs. 

A modern laboratory at Bayswater utilises automatic analytical 
equipment to accurately and rapidly analyse soil and plant 
samples for a wide range of essential nutrients. 
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Supplementary Services 
Many supplementary services provided by the company 

enable the farmer to obtain the maximum possible benefit from 
fertilisers and assist generally in sound farm management. 

Fourteen field officers are located in various parts of the State. 
Their duties include the promotion of agricultural productivity, 
the reporting to farmers of new trends and developments in 
agriculture which may affect future farm planning, and invest
igation and reporting on customer situations. 

Field officers can act as important intermediaries between 
farmers and the agricultural scientists. 

An agricultural advisory service staffed bygraduatesconducts 
the company's experimental program which has been in opera
tion since 1961. 

The service also provides farmers with agricultural and 
fertiliser advice. 

The advisers visit the country giving advice to individual 
farmers or industry groups. 

Close liaison is maintained with the Department of Agriculture, 
I nstitute of Agriculture, farm management consultants and rural 
officers. 

Farmers are offered a soil fertility service which provides them 
with a means of determining soil fertility, diagnosing soil and 
plant deficiencies and highlighting fertiliser requirements. 

CSBP & Farmers Ltd. produces and distributes a bi-monthly 
publication called "Our Land". Widely read by farmers, its 
objectives are to promote agricultural productivity and better 
fertiliser practice by disseminating new ideas, and keeping the 
farming community informed of significant developments and 
trends associated with fertiliser usage. 

A newsletter, "Productivity Focus", is produced and distributed 
to communicate to leaders of agriculture the vital links between 
fertilisers, productivity and profitability. 
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Distribution 
Superphosphates and all other fertilisers are handled by the 

leading stock firms in Western Australia. Through established 
country branches and agencies, these firms cover every farming 
district in the State, providing a network of fully experienced 
services to farmers. 

Over one million tonnes of fertiliser a year are distributed from 
the company's network of factories and depots. 

The aim is to ensure farmers obtain their fertilisers economic
ally, reliably and without delay or congestion in deliveries. 

Farmers may collect fertiliser from works or depots by road 
truck or can arrange delivery by rail to any one of some 250 
sidings. At these sidings the farmers may use the unloading, 
delivery or spreading services provided by Bulk Fertiliser 
Service — 80 experienced and equipped contractors co
ordinated by CSBP & Farmers and covering the State's entire 
rural rail system. 
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industrial Chemicals 
The company plays an important role in Western Australia's 

chemical industry centred at Kwinana. It utilises by-products 
from the adjacent oil refinery and nickel refinery, and supplies 
materials to the alumina, mineral sands and mining industries 
and a host of smaller chemical manufacturers. 

About 87 per cent of sulphuric acid is used by the company for 
producing fertiliser and 13 per cent goes to the inorganic 
industrial chemical industry. 

The company is the major supplier of ammonium nitrate to 
Western Australia's mining industry. 
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People — Key to Growth 
More than 800 people are employed by the company in the 

manufacturing, distribution and administration of fertiliser pro
duction. This rises to a peak of 1,000 during the fertiliser 
dispatch season. 

People are the key to the company's performance and growth: 
Industrial chemists and engineers continually work on new 
manufacturing ideas; analysts are constantly maintaining close 
control of the quality of raw materials and finished fertilisers; 
field officers located in major agricultural centres assist farmers 
in achieving better use of fertilisers with consequent improve
ments in farm productivity; and qualified company agronomists 
provide a technical advisory service and conduct field trials and 
research. 

The fertiliser manufacturing plant is highly automated and 
requires only a small operating staff. It is a heavy equipment 
industry dealing in corrosive materials and requires a large 
maintenance force representing almost every skilled trade. An 
extensive apprenticeship training program supplies a continuing 
source of skilled tradesmen. 
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