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HISTORY REPORT
The following history report is condensed and not detailed. The history report was compiled by the author
of the HIA, R Bosman, intentionally to highlight salient historic events which define the cultural significance
of the Modderfontein explosives factory and its community, at regional, national and global level. In the report,
history time-lines are presented chronologically. The history report is primarily informed by
Kohler, K: Unpublished raw material, various essays.
Kotze, S: The Dynamite Company Museum archives, various documents.
Darling, G: Unpublished illustrated dissertation, AECI Explosives and Chemicals Limited.
Cartwright, A P: The Dynamite Company.
HISTORY ANALYSIS
The History Analysis excludes the Inventory of Heritage Resources which are located beyond the boundary
of the Primary Impact Area (which is contained in Annexure 2 of the report) and further excludes the
Assessment of the Cultural Significance of those structures located within the Primary Impact Area (which is
contained in Annexure 2 of the report).
The analysis is dissected in terms of three thematic categories viz.
• 1 INSTITUTIONAL HISTORY subdivided into
1.1 CORPORATE,
1.2 RECREATIONAL and
1.3 SOCIAL features
• 2 STRATEGIC HISTORY and
• 3 SCIENTIFIC and TECHNOLOGICAL HISTORY
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This map indicates the present extent of the AECI Modderfontein
landholding on which is superimposed, a Site Plan Layout drawing
produced in c1896 by the Zuid-Afrikaansche Fabrieken voor Ontplofbare
Stoffen Beperkt. Salient features, mainly connected to the early
Explosives Factory history (1895-1905) are highlighted on the map. The map
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1 INSTITUTIONAL HISTORY
1.1 CORPORATE INSTITUTIONAL HISTORY
“there were more wheels-within-wheels in the offices of the Dynamite Company than in its factory”
A. P. Cartwright.
Nitroglycerin was discovered by Italian chemist Ascanio Sobrero in 1847 , working under TJ Pelouze
at the University of Torino. Alfred Bernhard Nobel¹ invented the detonator in 1863 and by stabilizing
nitroglycerine for commercial use, dynamite in 1867. In 1886 the Nobel empire was divided between
the Société Centrale de Dynamite and the Nobel Dynamite Trust Company who entered into an
agreement defining their spheres of influence worldwide². Both companies were controlled by trusts
exercising financial control over 90% of the high explosives trade globally (Cartwright, 1964:41).
1880
In SA, the Executive of the ZAR’s racially inspired determination, aimed at preventing the arming of
blacks³ occasioned the introduction of the ‘dynamite concession’ by President Paul Kruger. This meant
that the manufacture and sale of gunpowder was to be controlled by the State. The consequent
__________________________________________________________________________________________
¹Concise Biography
On October 21, 1833 Alfred Bernhard Nobel (son of architect Immanuel Nobel) was born in Stockholm,
Sweden. His family moved to St. Petersburg in Russia when he was nine years old.
In 1865, he built the Alfred Nobel & Co. factory in Krümmel near Hamburg, Germany. In 1866, he
established the United States Blasting Oil Company in the U.S. In 1870, he established the Société
Général pour la Fabrication de la Dynamite in Paris, France. When he died in 1896, Alfred Nobel left
behind a nine million dollar endowment fund. The Nobel prize is awarded annually to those who have
contributed to the advancement of science, literature, medicine and the promotion of world peace.
In total, Alfred Nobel held three hundred and fifty-five patents in the fields of electrochemistry, optics,
biology, and physiology (electronic document inventors.about.com accessed 2009)
²The Société Centrale de Dynamite acquired a controlling interest in the French, Spanish, Swiss and
Italian companies and the Nobel Dynamite Trust Company, in the British and Germain companies
including the Alliance Explosives Company, the South Wales Explosives Company, the Mexican Nobel
Company, the Pacific Nobel Company, the Australian company and as we will later learn, the Transvaal
company (Cartwright, 1964:41).
³“This concession (or monopoly) had it's origin in the determination of the Boers to keep the native
tribes on the borders of the two republics deprived of firearms. When they fought the Matabele at
Mosega in 1837, and drove Moselekatse and his warriors across the Limpopo, they suffered not a
single casualty. Assegais were no match for their rifles. Later, in their skirmishes with Malaboch and
the recalcitrant chiefs in Sekukuniland they had to face firearms which, however wildly they were
aimed and primitively charged, made these campaigns more hazardous. The gun runners had been
busy. It was known that the chiefs in Sekukuniland were prepared to pay high prices for rifles, bullets
and gunpowder and even higher prices for cannon and naturally there were men who were prepared
to supply what was needed. The wrath of the Boers was directed against these men.
As far back as 1854 Josias Hoffman, the first president of the Orange Free State Republic, had been
obliged to resign because he had aroused the anger of his people by presenting a barrel of gunpowder
to the Basuto chief, Moshesh. In both republics the law, in due course, forbade the sale of firearms
or gunpowder to blacks. It was quite natural, therefore, that the Executive of the South African Republic,
and particularly Paul Kruger with whom the question of arming the blacks was a phobia, should decide
that the manufacture and sale of gunpowder must be controlled by the State. And when high explosives
appeared upon the scene it is understandable that they should have decided that the sale of dynamite
should also be controlled.” (Cartwright, 1964:43)
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emergence of monopolies arising from the granting of concessions to selected agents¹ for the sole
right to trade in explosives, attracted heavy criticism. Eduard Lippert, a German, was the successfull
candidate who was granted this concession for the establishment of a company called the Zuid
Afrikaansche Maatskappy van Ontplofbare Stoffen on 31 December 1887. The ZAR were entitled to
royalties per case of dynamite sold by Lippert. Notwithstanding his commitment to erect a factory for
the local manufacture of dynamite, explosives were simply imported from France in blocks and locally
extruded (into cartridges) for wrapping and packaging at Baviaanspoort, Pretoria (the property let to
Lippert by the State for a rental fee of £3,750).
1890
Disregarding objections voiced by the Chamber of Mines and indeed the British Government (in 1892
on the grounds that, according to Cartwright, the ZAR’s “undue trade preferences which were detrimental
to the rights and interests of British subjects” constituted a breach of the 1884 London Convention),
the ZAR government allowed this practice to continue for 6 years. Following which, on 5 September
1893, the Volksraad of the ZAR proceeded to officially endorse a resolution making the import,
manufacture and sales (of explosives) a Government monopoly (Cartwright 1964:7), in terms of which
a new company was to be installed. Hence, in June 1894, the Zuid-Afrikaansche Fabrieken voor
Ontplofbare Stoffen Beperkt superceded its predecessor ² (the Zuid Afrikaansche Maatskappy van
Ontplofbare Stoffen), conditionally contracted for the manufacture of dynamite to be locally produced
within a period of two-and-a-half years at a production volume of 80 000 cases of explosives annually.
Shares in this new Transvaal company were divided equally between companies controlled by the
Société Centrale de Dynamite and the Nobel Dynamite Trust on a profit sharing basis with the ZAR
(Cartwright, 1964:48). The company had two boards, one based in Pretoria and one in Hamburg,
Germany. The Nobel Dynamite Trust Company acquired a controlling interest in the new company in
1895.The material result of this agreement being the construction of the largest explosives factory in
the world, located on the farm Modderfontein (and Klipfontein).
1900
In the wake of the SA War, Imperial sentiments³ inspired the Nobel Dynamite Trust Company to convert
the German legacy of the Modderfontein explosives factory, so that it may acquire a distinct new British
image. Hence, in1903 the Zuid-Afrikaansche Fabrieken voor Ontplofbare Stoffen Beperkt was liquidated
__________________________________________________________________________________________
¹“The first concession for the manufacture of gunpowder in the republic was granted to the redoubtable
Alois Nellmapius, the 'dynamite expert' with the Boer forces in the field. He had become Paul Kruger's
close friend and seems to have played some part in suggesting to the President that the granting of
concessions would help to develop industries in the republic. But behind Nellmapius was an even
shrewder citizen of the republic, Mr. Samuel Marks, who had come up the hard way and who had an
eye for business. Nellmapius emerged from the negotiations not only with the gunpowder concession
but also with the right to manufacture gin and jam. And his partners were Messrs. Samuel Marks and
Isaac Lewis.” (Cartwright, 1964:44,45)
²This succession “empowered the government to transfer this monopoly to other persons - and the
person it chose was - Lambertus G. Vorstmann who had been managing director of the company
that had previously failed to carry out the contract - an agreement had already been reached behind
the scenes between the two Nobel trusts. All that happened under the new arrangement was that
the French company seemed to disappear from the scene while the German companies took over.
As for the other importers, they were perfectly free to bring in explosives. However, in view of the fact
that they were competing with a Government industry, they would be required to pay a special duty
on dynamite (in addition to the usual ad valorem tax)” (Cartwright, 1964:48,49)
³The Modderfontein explosives factory was described as “the best hated company in the Transvaal
while Percy Fitzpatrick, in a burst of eloquence at a meeting of the Chamber of Mines went so far as
to say it had been run by a bunch of Hamburger Shylocks.”(Cartwright, 1964:90)
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and its assets acquired by a new company called the British South African Explosives Company¹, with
its headquarters in London (but remaining a subsidiary of the Nobel Trust).
Sommerset West
Having failed to negotiate a reduced price for dynamite with the Nobel Trust, De Beers, the largest
consumer of dynamite second to the Transvaal, embarked on a strategy to circumvent the Nobel
dynamite monopoly and in November 1898 Cecil John Rhodes, former Prime Minister of the Cape
Colony and the then chairman of De Beers Consolidated Mines², acquired the support of the board
to establish their own explosives factory in the Western Cape.
For some years Cecil John Rhodes, founder of De Beers Consolidated Mines, was concerned about
the monopoly on explosives manufacture held by the Dynamite Company (www.caia.co.za). Gardener
Williams the American general manager of De Beers secured the services of WR Quinan, manager
of the California Powder Company’s works at Pinole in the United States, to design, construct and
manage the new factory. Quinan sited the factory in Somerset West and on 17 July 1903 the De Beers
Explosives Works, Sommerset West, C.C. commenced production, principally for the De Beers diamond
mines around Kimberley, one year after the death of Rhodes (www.caia.co.za).
Umbogintwini
George Kynoch, former supplier of ammunition to the ZAR and later to the Empire during the SA War
together with Arthur Chamberlain, an enterprising Birmingham business man, had captured some
10% of local mining company orders for the supply of explosives. In the UK, Kynoch and Company,
Nobel's chief competitor, had its eye on the rapidly growing explosives market in South Africa. Arthur
Chamberlain, who had taken over from the founder, George Kynoch started negotiations with the Natal
government in 1907 (www.caia.co.za). Having further realized the advantages of exporting explosives
to Australia and the East announced (in 1907) their intension to establish the Kynoch explosives factory
at Umbogintwini and at a wharf in Congella, south of Durban. Assisted by a contingent of Irishmen
imported from Arklow, construction commenced in 1908 and production in 1909. The factory also
produced fertilizers and other byproducts.
The South African Act of 1909 initiated the consolidation of the colonies and republics to constitute
the Union of South Africa which now embraced all three explosives factories, representing the largest
manufacturing industry, the largest importer of raw materials and a formidable source of revenue in
the Union.
__________________________________________________________________________________________
¹”The Nobel Trust then proceeded to turn the neatest trick of all. From its large stock of false moustaches
it now produced a new and very British model. The chairman was to be Lord Ribblesdale and
Englishmen would predominate on the board. But of the £1,100,000 capital of the new company just
over 50% was held by Nobel Dynamite Trust Ltd., Nobel's Explosives Company Ltd. and the Société
Centrale de Dynamite. So that all that really happened was that the control of the South African business
appeared to pass from Hamburg to London. The company acquired a British name and a British accent
but it remained, as before, a subsidiary of the Nobel Trust.
In 1903, the newly constituted legislature of the Transvaal passed an ordinance which cancelled the
agreement that had existed between the old company and the ZAR and declared the resolutions of
the Volksraad, as they affected the manufacture of explosives, deprived of legality.
Before that happened however, the Nobel-Dynamite Trust had taken counsel's opinion on the legality
of the old concession and had been informed by no less an authority than H. H. Asquith, K.C. that, as
from the date of the annexation of the Transvaal the agreement with the ZAR had lapsed and could
not be enforced against the Imperial Government the republic's successor.” (Cartwright, 1964:90,91)
²The directors of De Beers were very interested in the gold mines. Rhodes and CD Rudd founded
Goldfields of South Africa, Rhodes was amongst the original shareholders of Rand Mines Ltd and
Barney Barnato was chairman of the Johannesburg Consolidated Investment Company.
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1910
It was quite obvious that the prospect of war being declared on Germany by Britain to defend
Belgium’s neutrality, would impact most negatively and directly on the Germain-British Nobel alliance
and, according to Cartwright, the respective governments were persuaded that legal division of assets
had to be resolved, notwithstanding the war. Consequently, in 1914, representatives of both Nobel
groups were sanctioned to meet in neutral Holland at which occasion the 40 year old trust was liquidated.
Properties in British territory were thus transferred to Nobel’s Explosives Company which became an
entirely British concern including the South African Explosives Company, i.e. Modderfontein, already
under its control. In 1915 Sir Harry McGowan¹ was appointed director of the Nobel’s Explosives
Company (incl. the South African Explosives Company) and became managing director in 1918.
The anticipated surplus of military explosives which would be rendered redundant when the war was
to end, amplified by the simultaneous collapse in demand, predicted a substantial economic deterioration
of the global explosives industry and it was due to the foresight of McGowan that this concern had
already been addressed when the Armistice was signed between the Allies and Germany at Compiègne
Forest on 11 November 1918. McGowan’s plan encompassed the amalgamation of companies in the
explosives industry. Engineered to cushion the impact on the Nobel’s Explosives Company caused
by the declaration of peace, this new merger was called Explosives Trades Limited² (with Sir Harry
McGowan as chair). It owned and operated no less than 93 factories in the British Empire (which
included the South African Explosives Company with its factory based in Modderfontein). Prolonged
negotiations aimed at expediting the consolidation of the three SA companies, were set into motion
by McGowan as far back as 9 August 1914³.
1920
However, results eventuated when McGowan’s visit to the Union in 1923 galvanized a merger between
the Modderfontein-Umbogintwini Kynoch alliance (established concomitant to events of 1918) and
De Beers Somerset West. Following which the South African Explosives Company was superceded
by African Explosives and Industries (AE&I) jointly incorporating all three SA concerns) registered on
21 March 1924 (merger formed between the South African interests of Nobel Industries and the
manufacturing arm of De Beers Consolidated of Kimberley) under the chairmanship of Percival Ross
Frames (chairman of the De Beers Company who together with Arthur Chamberlain were instrumental
in facilitating the merger). The agreement was ratified at Millbank House in London.
Having been party to the endorsement of the final agreement, the mining companies now received
direct representation on the board of the new company: Sir Evelyn Wallers of Rand Mines Limited
and Sir Ernest Oppenheimer4, chairman of Anglo American Corporation (being nominated by De
Beers and Nobel Industries respectively).
__________________________________________________________________________________________
¹Concise Biography
Lord Harry McGowan, born in 1874, joined the Nobel Company (Glasgow) in 1889, was appointed
deputy assistant manager in 1902, assistant manager in 1909 and director to the board in 1915.
According to Cartwright, “(He) had acheived this eminence after a mere 26 years’ service with the
company! As Sir Harry McGowan, K.B.E. (order of chivalry: Knight Commander of the British Empire),
managing director of Nobel’s Explosives Company (and) the unchallenged head of the explosives
trade in Great Britain, let it be said that no man since the death of Alfred Nobel has had a more
profound influence on that industry.”(author’s words in brackets)
²In 1920 renamed Nobel Industries Limited after anti-Germain sentiments fueled by the war, had subsided.
³In a draft agreement, proposed by London, between the three African explosives companies for
the “joint purchases of raw materials and pooling supplies of manufactured explosives” which then
failed to gain support.(Cartwright,1964:135)
4

Concise Biography Ernest Oppenheimer (following page)
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McGowan continued to pursue even greater designs and less than three years later, engineered
the historic amalgamation of Nobel Industries, the British Dyestuffs Company, the United Alkali Company
and Brunner Mond Limited, which led to the establishment of Imperial Chemical Industries (I.C.I.) on 7
December 1926 - forging a partnership which lasted until 1998 (www.caia.co.za).
1930
Sir Ernest Oppenheimer was appointed AE&I chairman in 1931 acquiring the Nobel Industries’ 50%
holding in African Explosives and Industries (AE&I).
1940
It was not until November 1942 that (due to the diversity of products now manufactured by the factories)
McGowan suggested to Oppenheimer that a change of name might be appropriate. On 31 March
1944 Oppenheimer announced the formation of the new De Beers Industrial Corporation Limited¹ and
six months later in September, African Explosives and Industries was renamed African Explosives
and Chemical Industries (abbreviated to AE&CI in 1972). Sir Ernest Oppenheimer was chairman and
__________________________________________________________________________________________
Concise Biography Ernest Oppenheimer 1880 - 1957
Diamond, gold mining and financial entrepreneur, and founder of the Anglo-American Corporation of
South Africa . Ernest Oppenheimer was born on 22 May 1880 in Friedberg, Germany. Oppenheimer
began his working life at 17, when he entered Dunkelsbuhler & Company, a diamond brokerage in
London. In 1902, at the age of 22, he was sent to South Africa to represent the company as a buyer
in Kimberley.
In 1910 Oppenheimer realized the economic promise of German South West Africa (Namibia) in its
diamond mining potential. In 1921, the British government conferred on him a knighthood. He became
well acquainted with an American engineer called W. L. Honnold who had developed two mines on
the East Rand. In September 1917 they launched the Anglo-American Corporation of South Africa with
financial assistance from J. P. Morgan. In 1924, as member of the South African Party under General
Jan Smuts, Oppenheimer represented Kimberley in Parliament. In 1929 he was elected chairman of
the board of De Beers. In 1930 he formed the Diamond Corporation, which enabled the De Beers
diamond conglomerate and other producers to have a direct interest in the sale of the minerals.
Apart from chairing the Anglo-American Corporation and De Beers, Oppenheimer was deputy chair
of the Rhokana Corporation and served on the commissions that led to the creation of the South African
Reserve Bank. He served as a director of Barclay's Bank and the British South Africa Company.
In 1956 Sir Ernest Oppenheimer’s health failed and he died the following year. He was buried at St
George's Church, Parktown (having been born Jewish but later converted to Christianity). Ernest
Oppenheimer was succeeded in the business by his son Harry Oppenheimer. Ernest Oppenheimer
bequeathed his entire fortune to his only surviving son Harry.
(electronic document accessed 2009: www.sahistory.org.za)
4

¹“On 31st March, 1944, Sir Ernest Oppenheimer announced the formation of a new company to be
called De Beers Industrial Corporation Limited. Its purpose would be, he said, to take over from
De Beers Consolidated Mines the 1,000,000 shares which that company held in African Explosives
and Industries. In exchange for their holdings in African Explosives and Industries De Beers were to
receive 4,000,000 of the ordinary shares, the balance being held in reserve. The preference shares
were to be taken up by the Anglo-American Corporation of South Africa Limited, the Central Mining
and Investment Corporation Limited, Johannesburg Consolidated Investment Corporation Limited,
New Consolidated Gold Fields Limited, and Union Corporation Limited.
The board of De Beers Industrial Corporation would consist of four representatives of De Beers and
a representative of each of the five mining companies holding the preference shares. The new
arrangement did not affect the fifty-fifty partnership between De Beers and Imperial Chemical
Industries but it had the effect of giving the leading mining companies a somewhat closer connection
with the company that had been their working partner for twenty years.”(Cartwright, 1964:215,216)
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Lord McGowan deputy chairman. In 1947 the company Pension Fund was established, replacing an
existing provident fund, and one of the earliest in the country to be run by a single industry (www.aeci.co.za)
The post World War II gold boom was to propel African Explosives and Chemical Industries to become
SA’s largest manufacturing enterprise achieving a net profit of over a million (£1 003 034 - Annual
Report 1949).
1950
McGowan resigned deputy chairmanship in 1951. Sir Ernest Oppenheimer tendered his apology for
the August board meeting of 1957 due to ill health at which occasion his son Harry Frederick
Oppenheimer¹ presided. Ernest Oppenheimer died 12 days later on 25 November 1957 and Harry
McGowan, 10 years after his retirement, in 1961. Having been appointed director in 1944 HF
Oppenheimer succeeded his farther as chairman.
1960
On 31 May 1961, the NP Government under Prime Minister HF Verwoerd declared South Africa a
republic, after winning a whites-only referendum (www.info.gov.za). South Africa became a republic
outside the British Commonwealth. In 1966 African Explosives and Chemical Industries Limited listed
on the Johannesburg Stock Exchange with initial placing of 12 million shares (www.aeci.co.za).
1970
In 1972 the company name was abbreviated to AE&CI Limited in order to facilitate financial investment
from overseas and evolved as a key chemicals supplier to South African industry. The company name
changed once again in 1976 to AECI Limited.
1980
In 1981 the AECI Group turnover exceeded R1 billion (www.aeci.co.za). The 1980s were characterised
by much political and economic uncertainty. A major factor was the decoupling of the dollar value
from that of gold. This impacted most negatively on the gold mining industry prompting the decline in
demand for explosives and secondary products.
1990
The decade of the nineties were years of great change and even greater challenge. Many factors,
including computerisation, the opening up of export markets, the phasing-out of nitroglycerin-based
explosives and a shrinkage of gold mining activities coupled with the rapidly changing socio-political
landscape in SA, placed AECI Limited at the threshold of a new era. (www.ael.co.za)
In 1993 AECI Limited focused on explosives and becomes AECI Explosives Ltd while AECI Industrial
Chemicals becomes a subsidiary of Kynoch (www.aeci.co.za). Through the asset swap in 1993, ICI
(Imperial Chemical Industries) exchanged 25% of its share in AECI Limited for 51% of the newly-formed
AECI Explosives Limited. Through its shareholding in AECI Explosives Limited ICI Explosives enhanced
its position as the world’s largest explosives manufacturer. Modern international benchmarks in
manufacturing and technology were instilled in AECI Explosives Limited and its position as a world class
supplier was accelerated by the shared technology and processes brought in by ICI Explosives.
__________________________________________________________________________________________
¹Concise Biography
Harry Frederick Oppenheimer (28 October 1908 – 19 August 2000) The son of Sir Ernest Oppenheimer.
After completing his primary schooling in Johannesburg, he attended Charterhouse School in England,
before going on to study at Christ Church, Oxford University, graduating in 1931 in Philosophy, Politics
and Economics.
Harry Oppenheimer was the chairman of Anglo American Corporation for a quarter of a century and
chairman of De Beers Consolidated Mines for 27 years until he retired from those positions in 1982
and 1984 respectively. His son Nicky Oppenheimer became Deputy Chairman of Anglo in 1983 and
Chairman of De Beers in 1998. He also spent some time as the Member of Parliament for Kimberley
(1948 to 1957) and became the opposition spokesman on economics, finance and constitutional affairs.
His opposition to apartheid was well known as were his philanthropy and business acumen. In the 1970s
and 1980s, he financed the anti-apartheid Progressive Federal Party, later the Democratic Alliance.
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Subsequent bids for the business were made by Orica (created from the divestment of ICI Explosives’
interests world-wide and Australian chemical interests) and Dyno Nobel of Norway. However, these
bids were not seen to meet shareholder expectations of AECI Explosives Limited’s value and were
rejected by AECI’s shareholders. This allowed AECI Explosives Limited to operate as an independent,
Africa-based explosives manufacturer. (www.ael.co.za) SA’s first democratic election was held in
April 1994 under an interim Constitution. The ANC Government embarked on a programme to promote
the reconstruction and development of the country and its institutions (www.info.gov.za).
The community surrounding the Modderfontein industrial complex adopted the CAER¹ Charter in 1994.
During 1995 ICI sold its remaining 13 per cent shareholding in AECI Ltd (www.aeci.co.za). In 1998,
SASOL put in a bid to take over AECI but the deal was aborted due to stringent restrictions imposed
by the Competitions Board (www.caia.co.za). In January 1998, AECI exercised its pre-emptive option
to repurchase ICI’s 51% share in AECI Explosives Limited thereby regaining 100% ownership following
which the company name changed from AECI Explosives Limited to African Explosives Limited (AEL)
in 1999.
2000
In January 2001 AECI bought-back 40% of its own shares from Anglo American ending 76 years in
which AECI was owned by one or other industrial giant. In July 2004 AEL became a BEE company.
AEL, through the AECI Group, became the first black economically empowered supplier of explosives
initiating systems, blasting services and solutions in South Africa. The empowerment transaction
involved the acquisition of a 25.1% interest in AEL ( from Chemical Services, for R94 million and Impro
Chem water treatment business - www.aeci.co.za). AEL currently remains Africa’s largest manufacturer
of explosives. (www.ael.co.za) African Explosives Ltd (AEL) is a wholly owned subsidiary of AECI Ltd
and is a leading mining solutions supplier to the African and South African mining sectors. With annual
revenues of almost USD 300 million and operations in 14 countries in Africa, it provides a full range
of commercial explosives and initiation systems (www.ael.co.za). In 2006, AECI Ltd was composed
of African Explosives Ltd (AEL), SANS Fibres and Chemical Services the speciality chemicals arm
with a portfolio of 20 independent businesses focused on defined markets (www.caia.co.za).
On 1 March 2008 Graham Edwards, managing director of AEL since 1999, succeeded Schalk Engelbrecht
(who was preceeded by Lex van Vught before 2003) as chief executive of AECI (www.aeci.co.za).
Official titles of what is colloquially referred to as the Modderfontein Dynamite Company
1887 - Zuid Afrikaansche Maatskappy van Ontplofbare Stoffen
1894 - Zuid-Afrikaansche Fabrieken voor Ontplofbare Stoffen Beperkt
1903 - British South African Explosives Company
1914 - South African Explosives Company
1924 - African Explosives and Industries (AE&I)
1942 - African Explosives and Chemical Industries
1966 - African Explosives and Chemical Industries Limited
1972 - AE&CI Limited
1976 - AECI Limited
1993 - AECI Explosives Limited
1998 - African Explosives Limited (AEL)
__________________________________________________________________________________________
¹Companies operating on the factory site (AECl Explosives Ltd, Kynochem (Pty) Ltd, AECI Operations
Services (Pty) Ltd, and Kynoch Ltd) became signatories to the "Responsible Care" charter, a world· wide
initiative introduced to South Africa by the Chemical and Allied Workers Industries Association in 1994.
This charter commits signatories to recognise and respond to community concerns about current and
future operations with particular emphasis on health, safety, and environmental issues. To meet this
commitment companies operating at Modderfontein have encouraged the establishment of a Community
Awareness and Emergency Response (CAER) committee. The basic objective of the CAER committee
is to provide a communications forum between the companies operating on the MDF complex, their
employees, and nearby communities.
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1.2 RECREATIONAL INSTITUTIONAL HISTORY
Sport
“The influence of Scots and Scotland in the development of soccer is paramount, not only in England,
which Scots entered freely without serious diminution of their anti-Englishness, but throughout the
British colonial possessions and other countries where British commercial and industrial expertise
was established”, from Football History Part 1: The Early Origins of Soccer (Murray, B 1996. The
World's Game. University of Illinois).
It is therefore not surprising that the Scottish who arrived from Ardeer in 1904, installed football (soccer)
as the supreme game at Modderfontein, the Dynamite Thistle worthily represented the factory (Cartwright,
1964:229). This, shortly after soccer was played for the very first time in the Transvaal. The Transvaal
FA had been formed in 1889 by the Dutch immigrants who settled in Johannesburg. Many players
who were members of Modderfontein leagues later joined other soccer clubs. It is believed that one
of these Ardeerian Scots was instrumental in establishing the Caledonian Soccer Club (Germiston
Callies - Köhler K:4/1). During the early 1930s the original clay football field was replaced by new
grassed fields, one for soccer and the other for rugby, separated by a cricket pitch. A bowling green
was established nearby - all of which have survived and are still in use today. Soccer was enthusiastically
supported by black employees constituting numerous teams and in 1949 were provided with a second
soccer field (equipped with spectators seating - Köhler K:4/2) adjacent to the workers compound• in the
northern Pinelands area. These fields were located where the 9-hole golf course• had previously been.
Modderfontein rugby was also well supported and highly regarded - even at national level. According
to Köhler (K), Jack De Villiers, Dick De Villiers, Dougie Toes (ex-British Lion), Gerrie Cooper, Rassie
Erasmus and Danie van Tonder had all played for the Senior Modderfontein Rugby Team (1949-1953).
Shooting, first introduced by Field-Cornet Duvenage prior to the establishment of the factory, proved
most popular. A rifle range was first constructed in the 1870s (approximately 6km south-west of the
factory area known as the Old Shooting Range Farm•) where the Modderfontein Shooting Club practiced
(and used by Baden-Powel for the training of the SA Constabulary after the SA War - Köhler K:4/6).
Tennis emerged (c1910) when almost a third of the vegetable garden area (Hoenig Precinct - this
document) was traded in favor of the construction of two courts. Another court was added in the mid
30’s followed by a practice wall (1940s), a further three tennis courts (1950s) and in the 1970s a
squash court was erected in the vacinity of The Casino.
During the 1920s hockey and softball was introduced to the already extensive list of sporting activities
enjoyed at Modderfontein (Köhler K:4/3,4).
It was once more (c1915), at the request of the Modderfontein Scottish workers contingent that
management elected to allow the development of a 9-hole golf course• complete with a verandahed
club house (Köhler K:10/2) in the Pinelands Precinct (this document). According to Fredericks , Sir
Harry McGowan declared this first golf course open. When it was later abandoned during the mid
1930s, the southern portion thereof was used to provide space for the construction of military barracks
required during WWII and the northern portion for the two soccer fields built after WWII. A new 18-hole
golf course designed by Arthur Tomsett in 1935 with state-of-the-art club facilities superceded the
previous one. Two landscaped peninsulas forked out east of Antwerp: one in a southerly direction towards
the east section of the Old Shooting Range Farm• and the other eastwards along the Modder Spruit river
tributary. The golf course was officially unveiled by Ernest Oppenheimer in 1939. At the time Bobby Locke
was a club member. An aerial photograph flown in 1938 captures both, the original 9-hole course as well
as the new Modderfontein golf course. In 1980 the golf course was redesigned (the back nine, aligned
along, and incorporating the Modder River) by Hugh Baiocchi the club’s honorary president (Baiocchi,
Falkson, and Barnard) and the clubhouse was completely rebuilt in the 1990s, sited in the same location.
The Modderfontein Golf Course is rated among the top 50 in South Africa by Golfers Digest and hosts the
AECI Charity Classic (www.golfoncourse.co.za).
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The Casino
The Casino• (which merely denotes the title and not the function, for gambling was neither the official
intension nor practice) was a most elegant building, erected in 1897 for the recreational requirements
of management and senior white-collar members of staff. The Casino enjoyed a prominent siting
located in the heart of the Casino Precinct (this document) and displayed a conspicuously German
architectural character, completely in keeping with the typical early-Modderfontein environmental
milieu. The opulently furnished interior was elaborately appointed, superciliously announcing its
superiority in the socio-cultural Modderfontein hierarchy. Emphasis on white class distinction
diminished and in c1918 The Casino building became available to all white employees (Köhler K:7/1).
The generously proportioned, single gabled double storey building was originally designed to
accommodate a dual purpose ballroom and concert hall with fully fledged stage (and ancillary facilities)
framed by a grand proscenium arch (glazed turrets defined the elevated mansard roof projection
externally), a paneled lounge with fireplace, a kitchen with servery facilities, master bar (complete with
brass speaking tube installation) and library.
The principal pedestrian approach was ascended by means of two external stair cases accessing a
covered balcony in turn delineating the front facade. The lower level was equipped with a billiard room,
mens bar, ladies bar and the club secretary’s offices and his living quarters. Building components,
fixtures and furnishings were imported from Germany and according to Köhler (K), lounge light fittings
from Paris. Construction was overseen by FHK Köhler, Factory Workshop Engineer and carpentry
crafted by Louis Klei. The aesthetic integrity of this building fundamentally lay in the visual tension
created by the symbiotic relationship between two opposing but well proportioned and balanced
architectural features: the diaphanous quality achieved by a playful fillagree of timber structural and
decorative floating elements suspended against a contrasting backdrop of austere solidity, composed
of brick and dressed masonry. As with Franz Hoenig Haus• and the weather station (and to a lesser
degree but not thereby reduced in significance numerous other Modderfontein structures erected at
that time), it was this architectural treatment which in essence imparted a distinctly German air.
Sadly, the twentieth century subjected The Casino to a series of unfortunate conversions. The first of
which was introduced by Major General Baden-Powell during the SA War when the building was
commandeered for military use (officers mess and training centre) followed by the 1930’s replacement
of the external timber entrance facade by a concrete and mortar reinterpretation and the later addition
of a large community hall in 1949¹. But it was the ill conceived “modernization” of The Casino in 1957
which proved to be most intrusive (Köhler K:7/5,6). In the 1960’s the new Transvaal Provincial Library
was established in Queens Street which brought about the demise of the original Casino library and
in April 1986 (when Modderfontein was proclaimed a Town Council), The Casino became the Town
Hall and Mayor’s parlour (Köhler K:52/4). Most recently The Casino was refurbished for office use to
accommodate Heartland Properties’ headquarters and subsequently renamed Heartland House in
1999.
Skittle Alley•
The legendary skittle alley was designed and built by and for German factory workers in 1898 on the
northern fringe of Dam 1• and soon acquired the reputation for being the most exclusive Modderfontein
workers club. Factory staff were not automatically eligible for membership but were instead invited on
occasion, to attend guest nights. Other than community halls located within the respective villages•,
workers typically unwound at this “cosmopolitan” workers canteen at number 9 High Street. On the
evening of 4 August 1914 (the day WWI broke out) Skittle Alley was destroyed by fire. Arson, this time
presumably demonstrating anti-German solidarity, was suspected. Having been deprived of this popular
thirst quenching venue, German Process Workers (plant operators) and Journeymen appealed to
management who conceded the use of the ground floor level Casino• bar for their purposes (Köhler K:7/1).
__________________________________________________________________________________________
¹Both halls (the original Casino• hall and the new community hall) were frequently used to host an
inconceivable variety of functions, ranging from flower shows (by the Modderfontein Horticultural
Society) and Al-Debbo with the Hendrik Susan Band to boxing matches and bioscope. (from
unpublished document The Modderfontein Club by Ray Moore)
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Modderfontein Conservation Park
The Frankenwaldt• region is situated towards the north-west of the Modderfontein explosives factory,
part of which was acquired by Sir Alfred Beit¹ c1886 (Beresford and Rubinstein, 1970) as a weekend
retreat for hunting (at the time with abundant fauna population) on which he cultivated densely
planted eucalyptus forests. During the SA War Lous Klei (the Hamburg carpenter) with the assistance
of other Modderfontein carpenters and bricklayers were assigned by Gent (Beit’s game keeper) to
construct Alfred Beit’s house, barn and shooting lodge (staging post for carriages and horses was
demolished in the 1930s). The Beit cluster•, of which the barn forms the visual focus, is located close
to the western fringe of Dam 4 (Köhler K, 1987:8/3). While residing at Franz Hoenig Haus•, General
Baden-Powel was frequently invited to accompany Beit and Gent on Frankenwaldt hunting expeditions.
Due to Beit’s close relationship with Lord Baden-Powel (the founder of the Boy Scout movement)
Modderfontein and Frankenwaldt became the centre of Scouting activity which can be traced back as
far as 1911 (officially registered in 1913), a mere four years after Baden-Powel instituted the very first
experimental Boy Scout camp on Brownsea Island in Pool Harbour, England (1907).
Sir Alfred Beit died in 1906 bequeathing the estate to the Transvaal colony for the establishment of
the University of the Witwarersrand, the governing body of which, failed to bring the bequest to fruition
(Gutsche)². The estate was instead used by the university for agricultural and more specifically turf
research (grasses) which initiated scientific collaboration with the factory in respect of the agricultural
application of nitrogenous fertilizers (Hall, Dr TD). In c1930 the company (then AE&I) purchased 450
ha of Beit’s Frankenwaldt Estate from the University of the Witwatersrand (Cartwright, 1964:215,216)
for the establishment of Dam 4 and 5.
In 1936 and 1937 the company bought the adjacent farm to the north-east of Frankenwaldt which
belonged to the Schoeman family, more than doubling their Frankenwaldt acquisition. Factory safety
standards were soon to be applied when hunting was curtailed by management. Fishing however, was
allowed at Dam 1• (the Modderfontein Angling Club established in the late 1920s - Köhler K, 2009:15/2)
and boating and swimming at both Dam 1 and 3. Dam 3• further provided weekend recreational facilities
for factory staff, including a venue for the tactical training of the Modderfontein Land Scout and Sea
Scout Troop (Scout Hall erected adjacent to the Modderfontein School in 1934 - since demolished) and
SA Army servicemen during WWII stationed at the explosives factory. In the 1930s a section of the Dam 3
keeper’s quarters was converted for the storage of aquatic vehicles and sport equipment, a floating jetty
was also installed. In 1969 the Union Defense Force reinforced security measures already in operation,
__________________________________________________________________________________________
¹Concise Biography
Beit, Sir Alfred (1853–1906) South African financier of German origin, settled in Kimberley as a
diamond merchant in 1875 and became a close friend of Cecil John Rhodes. (www.encyclopedia.com)
Beit effected the amalgamation of various interests in the De Beers Consolidated Mines Limited . It
was largely owing to the capital and enterprise of Beit that the deep-level mining in the Witwatersrand
district of the Transvaal was started, and he had a large share in the principal company, the Rand
Mines Limited . The firm of Wernher, Beit & Co. gradually transferred the centre of their financial
operations to London, where they became the leading house in the dealings in South African mines .
He was one of the original directors of the British South Africa company, and was included with Rhodes
in the censure passed by the House of Commons Commission of Inquiry on the Jameson Raid (1896).
(encyclopedia.jrank.org)
² from CJ Beyers-Menke’s Frankenwaldt ”The Governing body of the University of the Witwatersrand
had not been forth-coming in taking up the bequest by Alfred Beit of his Frankenwald estate and a
bequeathed amount of £200,000 for the building of the University and the trustees - Otto Beit, Phillips
and Jameson diverted the bequest to the Cape of Good Hope University on the 30 th May 1910 to the
fury of the Transvaal. This money was only released in August 1915 when Parliament passed the
enabling bill.” - Dr Thelma Gutsche
Philp Beresford and William D. Rubinstein,The Richest of the Rich 2007.
RB Architects and Heritage Specialist Practitioners

Heritage Impact Assessment: Modderfontein Village Development (February 2010)

Page 50

by installing a Defense Regiment for the strategic national defense ofthe factory, part of which entailed
the discontinuation of public access to Dam 3 and subsequently recreational facilities were declared out
of bounds for general use. (Köhler K, 2009:9/6)
The area currently known as the Modderfontein Conservation Park• (of AECI property originally covering
899 ha) includes and surrounds Dam 3, 4 and 5•, also accommodating the Beit cluster•, which includes
dam keeper’s house Dobbs’ Cottage (constructed in 1934 for Estate Manager Lt Col Dobbs - SA Irish
Regiment), Dam 4 bypass channel and recent addition (offices and ablutions -1991), now commonly
referred to as Isidleke (the nest) - operated as an environmental education centre and venue to corporate
functions until 2009 but now leased as a spa. The park is principally regarded for its fauna (game and
extensive variety of bird species) and flora (grasslands, forests, riverine vegetation and wetlands) assets¹.
Although still subject to restricted access, frequent and regular visits are conducted by the Modderfontein
Conservation Society.
Franz Hoenig Haus•
First Modderfontein factory manager, Dr Franz Anton Hoenig’s residence erected at 31 High Street in 1896.
A gracious home which in 1964 (Darling 1988:22) had narrowly escaped demolition is now widely regarded
as a symbol of AEL’s legacy of corporate distinction. Single storey German-colonial, rectangular structure
with corrugated iron roof (complete with central turret, crowned with weathervane crest) and generous
wrap-around verandah placed on an elevated, dressed masonry podium which contains the cellars. The
general architectural treatment and craftsmanship was similar to that of The Casino• building. An AECI
published information brochure aptly describes the house as set in “an age of quiet, sophisticated
refinement, of gracious ladies and distinguished gentlemen of faultless cuisine and superior wines, of
animated conversation and spirited repartee.” In 1932 architect Gerard Moerdyk² was commissioned to
restore the mansion. According to Kotze (2009: interview), to reduce maintenance costs, restoration
included the replacement of the original external timber verandah
1896 F Hoenig
supports and balustrade (then in a condition of extreme neglect) with
1899 P Conrath
the present concrete columns of the Tuscan order, fitted with Ionic
1900 R Baden-powel
balusters. Sadly, these alterations, particularly in respect of the external
1901 W Cullen
1915 L Colquhoun
elevations, resulted in significant loss of original character. In 1933,
1922 J Christie
Moerdyk had been appointed by AE&I for the construction of the
1930 W Schleiss
Modderfontein staff bachelors' quarters, Buckingham Hall (treated in a
1948 J Blignaut
neo-Byzantine style), and it is the opinion of the author that he may well
have been responsible for the execution of alterations to The Casino• Franz Hoenig Haus Occupants
during that period (confirmed by K Köhler - interview 2009). Franz
Hoenig Haus accommodated seven successive factory managers interrupted by the occupation
_______________________________________________________________________________________
¹The number of recorded bird species currently stands at 253. The fish eagle and crimson breasted shrike
are regularly seen in the Park, with seasonal visits from long crested eagle and other birds of prey. In
addition a pair of blue cranes has bred near Dam 4 for the last 15 years. The Park has always had small
populations of black-backed jackal, steenbok, duiker and genet. The game variety has been boosted with
the introduction of zebra, black wildebeest, red hartebeest blesbok, reedbuck and highveld springbok.
Also recorded include leguaan resident along the Modder Spruit as well as the Cape clawless otter,various
mongooses/meerkats and hedgehogs. (Davie, 2005)
²Concise Biography (b. 1890, d.1958)
Gerard Leendert Pieter Moerdyk, well known controversial SA architect, associated with the rise of Afrikaner
nationalism and eclecticism in architecture. His father, Jan Leendert Moerdijk had emigrated from the
Netherlands to SA in 1887 aged twenty-one in response to President Kruger's request for teachers. GM
enrolled at the Architectural Association in London in 1910 and passed the RIBA exam in 1913. Moerdyk
shared a practice (c1918-20) with highly-respected Johannesburg architect Frank Emley (Emley and
Moerdyk) and was awarded a Carnegie research bursary in 1919. Committed to developing a style of
architecture appropriate and unique to South Africa, led him via Cape Dutch architecture to other African
sources (Egyptian architecture and Greater Zimbabwe) while also indulging in classical and Byzantine
vernaculars. His disapproval of Baker’s architectural approach in SA has been well documented. The
Voortrekker Monument (1937-39, inaugurated 1949) remains his best known work.
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thereof by none less than General Baden-Powel during the SA War. After 1949 (when Blignaut died), the
residence was regarded as unsuitable for contemporary living and remained vacant until 1951. A housing
shortage motivated the decision to convert the residence into three self-contained flats. Furniture which
had been part of the interior since Hoenig, was auctioned off in 1953 (then under the administration of
Factory Manager Dr WC Walmsley). A few pieces which remained in the hands of AE&CI were dispatched
to Umbogintwini and later moved to the AE&CI Bapsfontein research station. The flats were occupied by
tenants up to 1964 when abandoned. The derelict structure then confronted imminent demise, Richard
(Dick) Dent the Assistant Chief Engineer, vehemently lobbied for its conservation and mainly due to his
intervention, the proposition to have the building restored, prevailed¹. The revitalized Franz Hoenig Haus
was officially opened in August 1972 and has since been used as an inimitable facility for entertaining
guests² of management.
It is further most important to record the residence’s relationship with The Dynamite Company Museum
“Two rooms in the house were set aside for a museum display [until 1971] and served the purpose well
until the establishment of The Dynamite Company Museum at No 2 Main Street [constructed in 1895 for
the company’s first chief engineer Burmeister]. Franz Hoenig Haus and the museum are adjacent to one
another and linked by a meandering path through the woods. The connection is particularly appropriate
as the house is, in truth, a living reminder of the past” (AECI : Undated manuscript).

_______________________________________________________________________________________
¹“Great care was taken with the restoration and, the largest room in the house - the dining room, was
copied precisely from early photographs. The magnificent sideboard is an original piece (of The Casino
- authors words). It survived the ravages of time and was restored with meticulous care. Other furnishings
(such as) the dining table, the chairs and the couches are faithful replicas of the originals. The floor
leading in from the front door to the reception lobby [had been replaced]. Other original pieces have
weathered the years: the fireplace in the lounge for example and the bookcases which are notable for their
unique hand-carved corner pieces. From their origins in this house, they saw service in the Group's Durban
Office and later on in a farm at Bapsfonrein where they were discovered in perfect condition and returned
to their rightful place.
“The Hoenig photograph album (now housed in The Dynamite Company Museum) proved to be invaluable
during restoration and, how it came into AECI's possession is [serendipitous]: In the mid 1950s an AECI
director was on holiday in Switzerland. There he made the acquaintance of a Dr Hoenig who,
coincidentally, was the son of Franz Hoenig. A friendship developed and, as a result, Dr Hoenig, who was
born in this very house, came to South Africa and presented AECI with the photograph album which
contains a complete record of the building of Modderfontein Factory” (AECI : Undated manuscript).
²“The rooms of Franz Hoenig Haus have witnessed a succession of important visitors. Among those
who have dined there are customers, Mayors and Mayoresses, Cabinet Ministers, Members of Parliament
and business leaders from all over the world” (ibid.).
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1.3 SOCIAL INSTITUTIONAL HISTORY
Health Care
Surviving maps predating the 1900’s suggest that the Modderfontein Hospital was constructed c1895
when the explosives factory was first established. It was a large double storey structure designed to
comply with cutting edge medical standards of the time, sited on the farm Sringkell¹• almost 3 km
south-west of the Modderfontein factory (on an axis bisecting Dam 1).
The factory’s first “ambulance” consisted of a hand operated strap-in canvas stretcher with supporting
frame mounted on two large wheels (The Dynamite Company Museum), and later four wheeled wagon,
drawn by two black horses “complete with red-crossed white circles on either side” (Köhler K, 1983:10/6).
It soon became aparent that factory casualties who typically demanded immediate medical attention
suffered as result of the hospital’s distant siting from the factory area and in 1898, on recommendation of
Dr Schevell (Wotherspoon and Schevell were the first Modderfontein medical doctors), it was decided to
erect a new hospital• within close proximity to the explosives factory. Although modest in comparison to its
predecessor it was found to be completely adequate for purposes intended. According to Köhler (K), this
site was referred to as Hospital Hill and the service lane connecting it to Mixed Pickels Avenue (now
Antwerp Avenue) was deliberately christened Harley Street² and “Lord McGowan of ICI who was so
intimately involved with the explosives industry, never failed to express his satisfaction with this street name”.
Number 1 Harley, T-junction corner with Wallace Lane (now Blom Street) became the doctor’s residence
and set the precedent for all future Modderfontein doctors’ houses to be located in Harley Street,
Modderfontein. Dr Wotherspoon was succeeded by Dr Grant and Dr Wallace.
The Modderfontein Hospital provided care covering a wide range of medical disciplines, including
dentistry, for company staff (black and white) and the local farming community. A shortage of patient
accommodation was soon experienced which prompted the establishment of an additional single
detached ward. This hospital ward, constructed in Berea village, was later used during the Spanish
influenza epidemic of 1918 for the treatment of victims of the pandemic and after the epidemic had
subsided, converted to a church (referred to as the Interdenominational Modderfontein Church in
this document).
Rapid economic development experienced in the 1930s necessitated the expansion of facilities and
during the mid 1930s the existing hospital was substantially augmented by numerous new additions.
Further alterations and additions followed in subsequent decades eradicating almost all architectural
__________________________________________________________________________________________
¹In 1903, at the request of the Transvaal Government, a portion of the Springkell Farm on which the
original Modderfontein Hospital was situated was sold to the Department of Education for £10 000
and in 1909 the British South African Explosives Company donated to the Union a further 4 ha of
Springkell for the establishment of a sanatorium for the treatment of miner’s silicosis and phthisis
(tuberculosis) sufferers, on condition the property reverted back to the company should it no longer
be required for that use. However, in 1950 African Explosives and Chemical Industries transferred the
Springkell Sanatorium property to the Pneumoconiosis Board in perpetuity. (Cartwright, 1964:218)
²Harley Street is a road in the City of Westminster in London, England. Its name is synonymous with
private medical care in the United Kingdom. It is owned by the de Walden family and managed by
the de Walden Estate. The Howard de Walden Estate dates from 1715 when Edward Harley, 2nd
Earl of Oxford and Earl Mortimer, began the development of Cavendish Square in London and the
streets around it. Since the 19th century, the number of doctors, hospitals, and medical organizations
in and around Harley Street has greatly increased. Records show that there were around 20 doctors
in 1860, 80 by 1900 and almost 200 by 1914. Today, there are more than 3 000 people employed in
the Harley Street area in clinics, medical practices, and hospitals such as The London Clinic. People
who have lived in Harley Street, include the Victorian Prime Minister WE Gladstone and the artist JMW
Turner. (www.encyclopedia.com)
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features reminiscent of the original structure. Modderfontein was declared a Health Committee¹ in 1952,
but it was not until Modderfotein was proclaimed a municipality in 1987, that the Modderfontein Hospital
became a Transvaal Provincial Hospital.
Religion
With the exclusion of the Phoenix Masonic Lodge², built in 1897 (consecrated on 29 June 1912) in Holland
Village•, no effort was seemingly made to erect buildings exclusively designed for places of worship. As
far as can be established church services prior to c1920 were generally conducted by visiting clergy,
held in the community halls located within the respective five villages and black workers compound• area.
In 1904 the Presbyterian, Reverend Frazer arrived from Ardeer with the Scottish recruits and was
assigned a manse in Standerton Avenue (Köhler K, 1985:12/7), south of the central factory area•. The
second building dedicated to religious needs was in fact the hospital ward in Berea Village•, when
vacated after the influenza pandemic. It operated as the Modderfontein community church (east of
the cental factory area) following which the building was dismantled and reassembled more centrally
(in Main Street, 1918) from where it continued to be used as an interdenominational venue for Roman
Catholic, Anglican, Presbyterian, Baptist, Lutheran and Methodist worshipers (Köhler K, 1985:12/2).
In the 1930s the company erected a church for interdenominational use by the black community
located close to the workers compound•, between Schoon Plaas• and Nobel Avenue (Köhler
K, 1985:12/10). Multiracial (non-segregated) church sermons were first introduced by the Methodist
denomination during the 1940s (Köhler K, 1985:12/13).
Education (for religious and pre-school education consult Köhler K 1980, The Church and Sunday
Schools at MDF and The Modderfontein Nursery School )
Education in Modderfontein developed rapidly from parental home tuition to the hired services of a
Jewish teacher (Greenburg) who in 1897 conducted his classes from a most humble informal structure
(which previously operated as the first Modderfontein trading store, in Wallace Lane close to Harley).
The growing need for formal schooling accessible to both, company employees including the
regional farming community, motivated parents to lobby for the establishment of a formal educational
facility. Management conceded and the first Modderfontein school•, designed to accommodate 100
scholars (erected south of the convergence of Main and High) opened in 1898. The principal, Mr Hein
arrived from Hamburg, Germany in 1899 (proficient in German, Italian and Dutch with “a good working
knowledge in English” - Köhler K, 1985:14/3). Tuition was discontinued during the SA War but
resumed in June 1902 (Köhler K, 1985:14/3) and continued to operate from the same premises for the
following 58 years, after which a new and present Nobel Primary School (south of Thornhill Estate previously Hamburg village, then Antwerp) was officially opened by the Director of Education, Transvaal
in 1960 (Köhler K, 1985:14/4). The original school building had since been demolished.
A second school located at Schoon Plaas• (a cluster of 24 housing units for married black security staff)
was erected in the 1930s - with Mr Masikela as the first appointed principal.
Graves
Information furnished by Suzette Kotze (curator of the Modderfontein Dynamite Company Museum)
records six burial sites located in the greater Modderfontein region, none of which are situated in
Modderfontein Village (the study area of this document). The Founders East and Founders View
Cemeteries• are sited east of the Antwerp Spatial Cluster, while the Botha Cemetery•, the Fergerson
__________________________________________________________________________________________
¹ Unlike a conventional town with a municipality, Modderfontein consisted of a factory surrounded by
houses. It was thus proclaimed a Health Committee meaning that a steering committee was established
to oversee infrastructure, health, development and maintenance. (www.explosives.co.za)
²freemasonry.bcy.ca”...there is no evidence that Major-General Lord Robert Stephenson Smyth
Baden-Powell was a freemason under the English, Irish or Scottish Constitutions. It is remotely
possible, but unlikely, that he was initiated under some other jurisdiction. Bro. George Kendall,
in his paper 'Freemasonry during the Anglo-Boer War, 1899-1902' (AQC 97), makes no mention
of him. Paul Butterfield’s Centenary: The First Hundred Years of English Freemasonry in the Transvaal
(1978) is similarly devoid of reference. Had Baden-Powell been a member of the Craft it would surely
have come to light during the war in South Africa, during which masonic activity is well documented."
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Cemetery• and a group of scattered graves• (Otto Cemetery) are sited some 3.5 km north of the area
of study. It is however, The Modderfontein Cemetery• (1.8 km north of the Pinelands Spatial Cluster) which
is of greatest historic value, the tombstones representing the most comprehensive archive of deceased
connected to events surrounding the Modderfontein explosives factory community. A palisade of wrought
iron stakes dating back to the 1880s supports the entrance gate (Darling 1988:56).
Gillian Darling notes in a history survey of the cemetery, conducted in 1988, “Among the earliest graves
are those with inscriptions in German, such as that of Alfred Pleitz, died 1896, and in Italian, such as
the memorial to three packaging (cartridge) girls killed in an explosion in 1898 or to Giovanna Panicco,
died 1903.”
[The Avigliana Society (Turin, Italy), descendants of those who contributed towards the establishment
of the Modderfontein factory in 1896, still maintain links with the factory (AECI Reporter 1986).]
“The change in circumstances after the Anglo-Boer War is reflected in the English and Scottish names
that appear, such as LA Templeton, died in 1904, and a group of well known Scottish families such
as Murray, Cairney, Elliot, Benzie and Nicol. A sadly recurring theme is the memorials to accident
victims killed in explosions¹. A different disaster is commemorated by the soldiers’ graves, marked
by uniform unnamed iron crosses. Here lie united in a common area Boers and British soldiers whose
bodies were exhumed from where they had fallen during battle (within the Modderfontein region) and
by order of factory manager W Cullen, brought to this cemetery” (ibid.)
The Modderfontein Cemetery is also a vivid reminder of many hundreds of black migrant labourers
who died while pursuing a common cause (Ewen 1999:12). The National Cultural History Museum
records the grave of Modderfontein heroine, Sophie Geel• (d. 20 Oct 1919, age 13) east of the Antwerp
Spatial Cluster (van Schalkwyk 2006:22) before exhumation and re-interment at the Modderfontein
Cemetery 14 October 1996 (Moir 1996:2).
__________________________________________________________________________________________
¹Early explosions linked to the Modderfontein factory
The first two years Modderfontein enjoyed a remarkable safety record, a reputation which suffered as
result of the catastrophic Braamfontein railway yard explosion which occurred on 19 February 1896.
Ten railway trucks containing 3 000 cases of Modderfontein blasting gelatine (approximately 80 tons)
exploded leaving a crater of some 10 metres deep and 60 metres in length. The area totally destroyed,
included Newtown and a part of Vrededorp. An Estimated 130 people died with 300 injured. Only 78
bodies were recovered. “The unidentified dead were laid out in the hall of the Wanderers Club and
President Kruger, who had come from Pretoria at the first news of the disaster, looked at the bodies
of the children there and wept” (Cartwright 1964:72). Even though a commission of enquiry was
appointed and the company’s solicitors called upon RR Tatlock (the public analyst of Glasgow) to
examine samples of the same batch of blasting gelatine which remained intact, the cause of the
explosion could never be established.
Sir Vivian Daring Majendie, Her Majesty’s Chief Inspector of Explosives since 1871, formulated stringent
regulations which governed the manufacture and sale of explosives in Britain (The New York Times
April 25, 1898). These controls which were applied in SA, proved to be the primary factor in curtailing
accidents at Modderfontein.
On 25 May 1898 an explosion killed three Italian cartridge girls (process involving the packing of
dynamite into waxed paper) and five black labourers in a nitroglyserine production house. In 1907 an
explosion in a kneading house in Factory III• ignited detonations in two mixing houses which claimed
the lives of 15 factory workers. Another accident, in 1911, was caused by lightning striking the nitroglycerine wash house. The wash house and nitrating house exploded, causing five fatalities. A year
later two field trams (cocopans), each containing explosives, blew up on a tram line in the magazine
area killing six. On 10 November 1915 a fire sparked off an explosion which destroyed a timber packing
house in Factory I•, resulting in the successive detonation of fifteen cartridging houses. The incident
occurred during lunch hour and consequently no one was injured. Between 1912 and 1923 the only fatal
accident recorded was the death of an apprentice in the plumber’s shop, when a pipe in which a small
residue of nitroglycerine had lodged, exploded. Detonations of dynamite cartridging machines in 1923,
1929 and 1930, collectively claimed a further 15 lives. (Cartwright 1964:201,202)
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STRATEGIC HISTORY
1880
In March 1886 an Australian gold miner, George Harrison, discovered an outcrop of gold bearing
conglomerates which formed part of the Witwatersrand gold reef basin and declared his claim with
the government of the Zuid Afrikaanse Republiek (ZAR). John Hays Hammond, mining engineer of
Gold Fields (the company founded by Cecil John Rhodes) predicted an annual gold production
exceeding the value of £20,000,000 in 1890 (Cartwright, 1964:4,5). South African gold production
went from virtually zero in 1886 to 23% of the total world output¹ in 1896, leading to an unprecedented
demand for commercial explosives.
1890
In consequence President Paul Kruger commissioned the construction of the Zuid-Afrikaansche
Fabrieken voor Ontplofbare Stoffen Beperkt explosives factory for the supply of dynamite to the rapidly
emerging gold mining sector. Four geographic features concluded the selection of the farms
Klipfontein and Modderfontein as the preferred siting for the factory: size• (2 400 undeveloped
hectares available and required for the scale of the planned development - www.explosives.co.za),
location (close proximity to the mines but at a safe distance from Johannesburg), topography (contouring
provided natural dam sites for the storage of significant volumes of water needed in the acid plants)
and water supply (natural water sources - the Klondike wells and Modderspruit river tributary). The
De Beer farm Modderfontein, was purchased² (no connection to De Beer, Kimberley). Johan Rissik,
the Surveyor General of the ZAR, surveyed the site• which took him four months (September to December
1894) to complete. The general layout plan was jointly designed by German Engineer Franz Heinrich Karl
Köhler and EW Finlay. Finlay was the Chief Engineer of Nobel’s Scottish Factory at Ardeer, Ayrshire in
Scotland who based the Modderfontein layout on the same principal as that of the Ardeer layout. Dr Franz
Anton Hoenig³, seconded from the Nobel factory at Pressburg in Hungary was appointed the works
manager for the erection of the factory. Construction commenced in April 1895.
A formidable cosmopolitan workforce comprising some 1 300 recruits in total were enlisted for the
execution and operation of this exhaustive project. Hoenig decided to accommodate the multinational
__________________________________________________________________________________________
4

¹Global Gold Production
The crucial turning point in the history of the gold mining industry came with the discovery at Sutter's
Mill on the American River (United States) in January 1848, which ushered in a new age of gold.
World production at this time stood at about 280 tonnes, but surged dramatically in 1886 with the
discovery of the abundant gold bearing reefs in the Witwatesrand Basin of South Africa. Alluvial gold
had first been found in eastern Transvaal in 1873, but it was to be the Witwatersrand deposits which
impacted most significantly on the global yield. South Africa surpassed the United States as the world's
premier producer in 1898, a position it has held almost continuously ever since. From 1884, the first
year of recorded output, South Africa has been the source of close to 40% of all the gold ever produced.
The most productive year was 1970 when over 1,000 tonnes were mined, representing more than
three-quarters of the western world’s output.(electronic document www.goldipedia.gold.org accessed
2009)
²Several abutting farms and land portions were incrementally purchased thereafter, as the factory
expanded; details of which have been recorded in K Köhler’s unpublished notes titled The Expansion
of the MDF Area 1896 to 1960, No1 of 1999.
³“Hoenig, the works manager and his assistant, Dr. Conrath, were Austrians. Dr. Axel Larsen, the senior
chemist, came from the Nobel plant at Engene, near Christiana in Norway. F van Dillewyn, who was
in charge of construction, and his works foreman, D. E. Carstens, were Hollanders (Cartwright, 1964:9,10)
FHK Köhler (who later also acted as Chief Engineer and Factory Manager) was responsible for the
construction of inter alia Dam 3• and the Green Tank (see Inventory: Secondary Impact Area)
4

workforce (following page)
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contingent of artisans (at first accommodated in tents) in independently designated areas according
to their country of origin. From this developed the establishment of segregated community villages
appropriately named Holland•, Italy•, Hamburg• (renamed Antwerp during the WWI) and Berea• (the
latter accommodated a contingent of white South Africans). Each with own stables and community
centre. A rectangular compound• embracing an open courtyard with centralised communal facilities
(demolished in 1910 - Köhler) was built to house black labourers. Certain structures and structural
remains, originally built in three of the four villages (i.e. Holland, Italy and Hamburg) still survive and
represent the only tangible evidence commemorating the unique cultural diversity prevalent in the
villages at that time.
According to an original Site Plan drafted in 1896, the project required the construction of 48 structures
infrequently distributed within the Primary Impact Area¹ of this study (south of the Central Factory area)
of which 19 structures still exist today. These include inter alia the factory managers house - Franz
Hoenig Haus•, The Casino•, two structures originally part of a shops cluster (re shops refer to Köhler K,
Some Aspects of the History and Buildings of MDF, 1980) and numerous company residential structures².
Structures (in the Primary Impact Area) that have been lost which deserve mention include the Taxeira
and Gomes wood and iron houses (Modderfontein Market Gardens• - Köhler K, 15/1 - Antwerp Spatial
Cluster), Schoon Plaas• (Pinelands Spatial Cluster), the original Modderfontein School• (Hoenig
Spatial Cluster) and Lord Baden-Powel’s Fort•, built later during the SA war (Hoenig Spatial Cluster).
The factory site accommodated 4 complete production units• (Factory 1 to 4) widely dispersed and
separated by “buffer zones” to limit the effects of accidental explosions.
Ancillary factory structures, community facilities and housing, erected during the initial period of
development (1895 to 1900), acquired a unique Germain neo-Gothic architectural character³. Although
__________________________________________________________________________________________
“The transport men and the supervisors were Afrikaners [white SAs], the carpenters and bricklayers
Germans, and the labourers nearly one thousand of them when the work was at its height, were Africans
(black SAs). But that was only the beginning. The factory needed experienced explosives workers of
whom there were none available in the Transvaal. So, as it reached the point where it was ready to
begin production in 1896, Nobel factories throughout the world were asked to contribute quotas of
experienced men. Germans [from the Baltic coast and Schlebusch near Cologne], Scotsmen from
Ardeer and Austrians, all of them trained in the handling of nitroglycerine, began to arrive for duty in
the mixing houses. Italy contributed a contingent of acid workers from the factory at Avigliana, near
Turin. The tradesmen came from England, Germany, Scotland and Holland. It was fortunate for all
concerned that Dr. Hoenig, who ruled this international assemblage, spoke and wrote German, English,
Italian and Dutch and that he was an extremely able man.”(Cartwright, 1964:9,10)
There were also Russians and Turks which in total comprised recruits of no fewer than 17 nationalities
(www.explosives.co.za).

4

¹The Primary Impact Area is the area of study, herein referred to as Modderfontein Village which, for
ease of analysis, is separated into 4 Spatial Clusters i.e. (from north to south) Pinelands, Hoenig,
Casino and Antwerp. Extant cultural heritage resources located in the original villages and factory
site , fall outside the Development Site (Primary Impact Area) of this HIA, but within the Secondary
Impact Area and are recorded Annexure 2 page 72 of this document.
²Detailed analysis of historic significance of extant structures in the Primary Impact Area (Annexure 3)
³ “the original Modderfontein had the look of north Germany. The charming Gothic clock tower, the
neat pointing of the brickwork, the elaborate wooden scrolls and eaves on the bigger houses are to
this day, a monument to the painstaking workmen who built them. The houses ought to have had a
background of snow and fir trees to give them the authentic air of a German village. Instead they stood
in the bare veld of the Transvaal. Nevertheless the masons and carpenters of that day so stamped their
national imprint on their work that parts of old Modderfontein still have a Teutonic air.”(Cartwright 1964:65)
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the demand and urgency for development was high, the absence of technical knowledge and industrially
produced products, created a market vacuum which could only be addressed by means of importation.
Instructions¹, technical information and building material was mainly received from Hamburg in Germany
at a time when the Classic Revival style in architecture was most common in Europe².
Builders and craftsmen were mostly German (e.g. Mr Lous Klei, who in 1929 became the President of the
SA Master Builders Association - Köhler K), although many Italian builders were also contracted. Fittings
and furnishings were imported from Europe, but mostly Hamburg, during which time the Transvaal’s
principal imports comprised corrugated iron and machinery (followed by dynamite - Cartwright, 1964:44).
Imported goods were transported by sea to Port Elizabeth, by rail to Elandsfontein and then by ox wagon
to Modderfontein (Köhler K,notes:A/2). Site conditions proved to be most challenging. On site materials
were transported by animal drawn carts and wagons when, due to the bovine plague (rinderpest) prevalent
during the 1890’s, healthy oxen were a scarce and valuable commodity. A railway line• linking the factory to
the Nederlandsche Zuid-Afrikaansche Spoorweg-Maatschappij’s (NZASM) Zuurfontein siding was rapidly
completed (at a cost of £30 000) and in 1896 Zentral Eins (Central One)³ power station was constructed on
the Modderfontein factory railway platform (Köhler K,1986:B/2). The newly constructed Dam 14• (the first of
five dams to be developed for factory use on the Modderspruit which runs northwards to join up with the
Juskei River) provided water required for building activities, the factory and general use. The Klondike
wells• (natural artesian springs in the north-eastern factory region) supplied drinking water to Berea• and
Holland• and local wells were sunk for the supply of fresh water to Italy• and Hamburg• (Köhler, 2009:I6).
Building materials sourced locally were confined to terra firma; stone, bricks and sand. Bricks were manufactured at the company brick yard (referred to as the Brickfields•) north of Dam 1 and stone quarried at the
Old Granite Quarry• located in the northern Pinelands area (during the 1920s and 30s several other quarries
emerged e.g. the Dam 3 Quarry, the Soapstone Quarry and the Skurweklip Quarry). Early photographic
records (late 1890s) indicate that Hoenig’s desperate attempts to transform the Highveld grassland into
what was intended to resemble a well wooded German countryside, proved to be most successful. Locally
cultivated, rapidly growing European Pine and Australian Eucalyptus (Bluegum) plantations were soon to
become a conspicuously prominent Modderfontein environmental characteristic. Other than their aesthetic
appeal, the Bluegum in particular provided not only a source of structural
timber but was found to be ideally
5
suited for areas in which blasting explosives were manufactured .
The interaction between local conditions, constraints and opportunities and German influences from
__________________________________________________________________________________________
¹Long distance verbal communication was essential, requiring the installation of a fully fledged company
telephone exchange system in 1896 (Modderfontein Dynamite Company Museum).
²Excerpt from a letter dated 12 December 1919 written by Robert Morris Beveridge (b. Scotland 1887),
research chemist at Modderfontein: “The Germans built this place. The interior decoration everywhere
is German and therefore hideous - pink and pale blue and gold you know - the nearest approach to
tawdriness that you could get in buildings such as these.”
³In 1899 the Zentral Zwei (Central Two) power station was constructed in the Modderfontein factory
area. Both being among the first power stations erected in the Witwatersrand. Equipment was supplied
by power stations in Berlin and Bellis and Morcum Works in England. (Köhler K,notes:B/1)
An Italian contractor, under the supervision of FHK Köhler constructed Dam 1• (height increased in 1936),
ancillary pump station and bridge (Italy Bridge). These structures still survive (Köhler K,notes:B/2).

4

Nitroglycerine, being extremely sensitive to rapid temperature fluctuations, required protection from
prevailing Highveld climatic conditions. Factory Workshop Engineer FHK Köhler (author K Köhler’s
grandfather) conducted numerous experiments whereby several tree species were planted in strategic
locations as a method of solar control. The Bluegum canopy was found to be most effective, resulting in
the cultivation of a dense green belt immediately north of the Cental Factory Area•. Besides the Bluegum’s
use as a sun screen, it is commonly suggested that the Modderfontein Bluegum hedgerows assisted
in the containment of debris and fragmentation of shock waves resulting from accidental explosions.

5
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abroad forged a symbiotic Modderfontein architectural vernacular. It is this duality that essentially captures
the cultural uniqueness defining the first five years of built history in Modderfontein.
The Modderfontein factory, then the largest explosives factory in the world, officially unveiled by Paul
Kruger on 25 April 1896, began full production in November 1896. Three weeks later, on the 10th of
December, Alfred Nobel suffers a fatal stroke in San Remo, Italy, news reports announced.
1900
On 11 October 1899 the ZAR issued its ultimatum to the British. The Commandant-General of the
Republican forces prepared to arm for war, The Fort was constructed overlooking Johannesburg,
British subjects and supporters of the Empire left Johannesburg before hostilities began, shops
closed down, houses were shuttered and gold mining companies ceased operating. The demand
for explosives to the mines was instantly replaced by the urgent need for the supply of ammunition.
These events signaled the beginning of the SA (Anglo Boer) War.
The ZAR was entitled to appropriate the Modderfontein Explosives Factory during times of emergency
in terms of a clause contained in the original contract. Modderfontein therefore converted to the republic’s
munitions factory defended by Field-Cornet Duvenage until it was commandeered by the Third Cavalry
Brigade under command of Brigadier-General JRP Gordon, shortly after the surrender of Johannesburg
under command of Lord Roberts on 31 May 1900. Lord Roberts appointed District Commissioners
to maintain law and order in the captured Boer republics with the support of a semi-military policing
unit called the South African Constabulary (predecessor of the South African Police - SAP).
The eminent Major-General Baden-Powell¹ was subsequently commissioned by Roberts to pioneer the
establishment of the South African Constabulary. The Explosives Factory’s strategic importance triggered
Baden-Powell’s decision to locate his headquarters and South African Constabulary training depot at
Modderfontein where he resided (Franz Hoenig Haus• - by which time Hoenig had returned to Austria) until
1902. The nitric acid mixing station became his stables and an Edwardian building was erected close by,
as his offices (1931 used as No 1 Ammonia Plant superintendent’s offices - since demolished), from where
he controlled the Constabulary. Baden-Powel and the British Empire exerted a profound influence on
Modderfontein which deposited the second historic layer, adding to its cultural heritage.
W. Cullen , a product of the Andersonian College, Glasgow was appointed manager of the factory.
He succeeded Dr. Conrath (acting), who returned to Germany, in July, 1901. To assist him L. Colquhoun
was sent out from Ardeer. But the chief engineer, G. Burmeister, and the chief chemist, E. Weiskopf,
as well as many other senior officials were simply transferred from the old ZAR controlled company
__________________________________________________________________________________________
2

¹Concise Biography
Robert Stephenson Smyth Baden-Powell was born on Feb. 22, 1857, in London. He was educated at
Charterhouse, a public school for boys. After joining the Army, he served in India and Afghanistan.
In 1884-85 he became noted for his use of observation balloons in warfare in Bechuanaland (now
Botswana) and the Sudan. During the Anglo Boer War 1899 to 1902 he won world acclaim for his
defense of Mafeking. From 1900 to 1903 he recruited and trained the South African constabulary.
He served later as the Army's inspector general of cavalry and as commanding general of the
Northumberland (England) Territorial Division. From 1910 he devoted his time to the growing Boy
Scout movement. His text book 'Aids to scouting' (1899) initiated the establishment of the Boy's
Scouts movement, and he published the manual 'Scouting for Boys' (1908). In 1910, Baden-Powel
and his sister Agnes Baden-Powel (1858-1945) founded the Girl Guides movement. He was made a
baronet in 1922 and a baron in 1929. His publications included `Cavalry Instruction' (1895), `The
Matabele Campaign' (1896), `Sport in War' (1900), and `Sketches in Mafeking and East Africa' (1907).
He died in Kenya on Jan. 8, 1941. (library.thinkquest.org)
For additional information in respect of Lord Baden-Powel’s life and influence in Modderfontein refer to
Some Aspects of Lord Baden-Powell and the Scouts at Modderfontein by Karl Köhler
2

Concise Biography W Cullen (following page)
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to that of the now new British South African Explosives Company. By December, 1901, though the
war was still in progress, Cullen got the factory to the point where it was ready to begin production
again. Three mines re-opened before the end of 1901. By 1902 the gold output had risen to a mere
half of what it had been in1899 (Cartwright 1964:92). In 1904 a Scottish contingent of scientists arrived
from Ardeer¹.
On 31 May 1902 the SA War ended with the signing of the Treaty of Vereeniging. Under its terms, the
Boer republics acknowledged British sovereignty, while the British in turn committed themselves to
reconstruction of the areas under their control.
1910
The interim Milner Government approved the appointment of General Baden-Powell to establish a South
African Constabulary of 6 000 men, consisting of selected British soldiers who wished to remain in SA after
the war (Köhler, 2009:4). Cullen resigned his position at Modderfontein in 1914, succeeded by his assistant
manager L. Colquhoun.
Having been of persuasive strategic importance during the SA War, Modderfontein was not called upon to
mobilise for the manufacture of military explosives during neither of the following (world) wars,(other than
for the manufacture of cordite - Köhler K), but for logistical reasons instead persevered as a reliable
supplier of commercial explosives to the mining industry.
Colquhoun’s term of office was overshadowed by conditions prevalent during WWI (1913-18) and the
unstable post war period thereafter. The factory struggled to survive in an era of fierce competition
with its two recently established rival factories (the De Beers Explosives Works, Somerset West and
the Kynoch explosives factory at Umbogintwini) exacerbated by rising inflation, labour unrest, the
1918 global Spanish influenza epidemic (which virtually brought the mining sector to cessation) and
concern that Witwatersrand gold resources may soon be depleted.
__________________________________________________________________________________________
Cullen “was a quite exceptionally active man who found time to identify himself thoroughly with the
life of Johannesburg. He was not merely the factory manager, the technical consultant and employment
and welfare officer. He also commanded the Modderrfontein squadron of the Imperial Light Horse in
which Colquhoun, his assistant manager, Weiskopf, the chief chemist, Ruddock and Colen were
officers. All told there were seventy men from Modderfontein in 'D' Squadron and fourteen other
employees in the Medical Service Corps. When the regiment was called out to help deal with the Zulu
rebellion in Natal it looked for the moment as though the factory might have to work double shifts to
make up for the absence of its volunteers!
Cullen was a member of a number of scientific societies and, had a hand in the establishment of
Kelvin House, the headquarters of the Associated Scientific and Technical Societies of South Africa.
He took a keen interest in the progress of education, particularly technical education... (and) founder
of the technical classes in Johannesburg from which the Technical College (Wits University) eventually
sprang ” (Cartwright 1964:121)
Cullen served as President of the British Institute of Chemical Engineers for 20 years (SABC 1973:1).

2

¹Excerpt from a letter dated 8 December 1919 written by Robert Morris Beveridge (b. Scotland 1887),
research chemist at Modderfontein, addressed to his betrothed in Cape Town, “I got my things down
this evening and spent the whole evening unpacking and putting things away. Campbell - the chief
chemist - came down and talked to me ..... Campbell is a very nice man - a Scot of course - and we
have been talking Scotland all evening. He has asked me to come round to his house some evening
soon, and I certainly shall as I want to make a friend of him.
I never saw such a place for flying beasts of all kinds as this ..... All the inhabitants of the staff houses
seem to stay at home in the evening and one walks through these quiet lanes with woods on either
side ..... One sees vistas of the dams or of the distant ridges with Johannesburg lying on two or three
crests. It is almost impossible to give any idea of the isolation ..... I am only encouraged by the quite
evident contentment of the people here ..... I think we could get a lot of fun out of a boat on those
beautiful dams.” RMB d. June 1923 after contracting pneumonia and was buried in the Modderfontein
Cemetery.
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1920
L. Colquhoun presided over the Modderfontein factory until 1922, well after WWI, following which Scottish
born John Christie became factory manager. It was during Christie’s administration that the Modderfontein
infrastructure and established circulation patterns underwent major change. This largely due to Christie’s
instruction that, for security and safety reasons, the central factory area was to be fenced off, rendering
certain established routes and facilities inaccessible for general use (e.g. the Masonic Lodge). In 1926
Rand Water supplies water to Modderfontein for the first time (superceding Barnato’s reticulation system
and drinking water sourced from wells - Köhler).
1930
In 1930 WA Schleiss took over from Christie (Colquhoun’s successor) as factory manager facing the
imminent recession (the great depression) suffered in SA (after Britain had abandoned the gold standard
in September 1931) and the subsequent expeditious economic recovery (after the devaluation of the SA
pound announced on 29 December 1932 by NC Havenga, Minister of Finance, when SA went off the gold
standard). Modderfontein during the thirties experienced notable change, not only in terms of technological
advances (the production of ammon gelignites, extrusion cartridging and cold gelatinization) prompting the
introduction of mechanisation, but also rapid capital works development which was to continue for the next
few decades. The greatest impact however was brought about by the construction programme launched in
1930 with the establishment of an ammonia plant (No 1 Ammonia) Building projects included new factory
buildings (Factory III was completely rebuilt to meet increased demand), offices, employee housing
(including Buckingham Hall for single degreed men), additions to the hospital and the Modder Sewage
Plant - the latter completely replacing the “bucket system” in 1938 (Köhler, 2009:I6). The staff compliment
increased, production capacity grew, water consumption and power consumption doubled and “there was
an immense increase in the number of vehicles required” (Cartwright, 1964:197).
The emergence of motorized transport¹ impacted most profoundly on community life in Modderfontein,
bringing about an irreversible change of character - primarily responsible for the demographic
decomposition of what was once a uniquely intimate, almost insular community. Sparsely populated (low
density) residential features which epitomized the Hoenig and Casino Precincts were to become frozen in
time as the tendency for the decentralization of abode spread to newer outlying suburbs. In 1937 The
General Offices (Modderfontein House, Deco Building - colloquial) complex was constructed.
__________________________________________________________________________________________
¹Early methods of transport at Modderfontein other than by foot, horseback or bicycle, relied on animal
drawn vehicles (e.g. ox and mule wagons, two and four seater Cape carts, dog carts, Victorias and scotch
carts) or to Johannesburg by rail (which was well patronized but ran once a month only) Carts belonging
to the factory were also made available for hire to employees should they have wished to travel to
Johannesburg. According to Cartwright the factory manager’s “official conveyance was a carriage drawn
by four large Argentine mules and regarded as the smartest turnout on the Witwatersrand.”
The first self-propelled road vehicle was Cullen’s motor car which arrived in 1908. By 1911 there were a
grand total of four cars in Modderfontein (then approximately 1 100 motor cars in Johannesburg). For
almost five decades the internal transport system at the Modderfontein factory area consisted of narrow
gauge steel tram lines on which mules drew field trams and other vehicles (Cartwright 1964:232). The
conversion to mechanical (self-propelled) transport had already been set in motion during the twenties,
but it was not until the end of 1936 that animal drawn vehicular transport had been substantially replaced.
It was also in the twenties, at the request of employees, that the first factory bus (the “little mustard pot” yellow with black roof) was made available for the transport of staff and scholars followed shortly by two
“grand” single decker busses purchased from the UK (Köhler K,54/2). As private car ownership increased
during the 1960s, the need for company operated bus services declined and were soon thereafter phased
out completely.
Excerpt from the written memoirs of Dr Eric Lundholm at Modderfontein (1915 - 1928): “Mechanical
transport was rare in those days; I remember large wagons drawn by long teams of oxen. Young men on
factory staff had motor cycles, so had some of the police - Harley Davidsons, Indian, water-cooled ScottSquirrels and, I think, one awesome four-cylinder Brough Superior [motorcycle]. Some had side-cars. I
remember the first Baby Austin I ever saw .....”.
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1940
On 3 September 1939 Germany rejects the Anglo-French ultimatum of 1 September, which called
for the withdrawal of all German forces from Poland, and Britain declares war on Hitler's Third Reich.
Notwithstanding the pro-Nazi Ossewabrandwag’s opposition, Prime Minister Jan Smuts elected that
SA was to join forces with Britain and her commonwealth allies (6 September 1939, Military History
Journal - Vol 11 No 6). Modderfontein introduced additional security measures¹ and appointed members
of staff to carry out guard duty. The SA army provided guards drawn from the Reserve Battalion Infantry Regiment and the Native Military Corps - Black Elephant Army (Cartwright 1964:207), for who
permanent barracks² were erected in the Pinelands Precinct, and who remained on duty in Modderfontein
until the end of the war in 1945.
Anti-German sentiments³ among factory employees led to the discharge of 12 German-born staff members.
The suggested dismissal of factory manager Wilhelm Adolf Schleiss, who's father was of German decent,
was emphatically rejected by the board (Managing Director George Ormsby Pearce).
The production of military explosives and ammunition was based in Britain and allied countries in
Europe, but the fall of Belgium, Holland and France, aggravated by the defeat at Dunkirk in May 1940,
placed greater pressure on the British for supplies. On 27 April 1940 London (the Ministry of Supply)
urgently requested the assistance of sixty men experienced in explosives manufacturing to be
conscripted for training and supervising new cordite factory workers in the United Kingdom. Volunteers
dispatched from Modderfontein included explosives superintendents and chemists, most of which
returned to their positions of employ before 1942 . VE Day (Victory in Europe Day) on 8 May 1945,
signified the end of the war when the WWII allies formally accepted the unconditional surrender of the
armed forces of Nazi Germany, eight days after the suicide of Adolf Hitler during the Battle of Berlin.
It was also the catalyst for the great SA industrial revolution which was to follow and the years during
which African Explosives and Industries became an industrial giant.
4

The post WWII period was characterised by diversification into the manufacture of an extensive range
of new chemical products. A report, compiled by SA chemist Dr E Taberner, which motivated for
__________________________________________________________________________________________
¹”At Modderfontein, ten miles of strong netting wire, above which was a barbed wire projection, was fitted
to the inner factory fence, sirens and searchlights were installed.” (Cartwright 1964:207) “The company
also arranged with De Beers of Kimberley for a unit of their Alsatian guard dogs and their trainer Mr
Herholdt to be stationed at Modderfontein to enhance the effectiveness of night patrols” (Köhler K,B/5)
²Permanent (as opposed to the initially planned temporary) barracks were erected on the insistence
of factory manager Schleiss, who argued that such facilities could be utilized by the factory for much
needed laboratory, draughting and engineering activities after the war (Köhler K,17/1). As anticipated,
these barracks (built of Primrose Red Face-brick) have ever since been used to accommodate factory
related functions (initially ancillary research and consulting engineers departments introduced by Schleiss)
and still exist today.
³”It was a symptom of the frustration that men felt in those days, and of the anxiety caused by the
activities of the 'fifth column' in Europe and Britain, that a mass meeting of the employees at Modderfontein
on 27th September, 1939, demanded the dismissal of all German-born employees, including those
who had been naturalized and had become South African citizens. That was not the end of this agitation.
In June, 1940, when things were going badly for Britain, an employees' ‘protest commmittee’ was
formed at Modderfontein. This committee interviewed the managing director and demanded that three
officials ‘of German origin’ should be suspended.”(Cartwright 1964:207,208)
”In addition to these men it was found possible to release some of the younger members of the
office and factory staffs for service in the armed forces. All told, 319 of the company’s employees saw
active service, of whom 26 were killed in action.” (Cartwright 1964:210)
4
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the establishment of a Research and Technical Development Department at Modderfontein was presented
to and endorsed by the board in 1944. Taberner was appointed head of this new department. Research
and development facilities were centralised and expanded at Pinelands (1999 Research and Development
facility sold to the CSIR). A recruitment and training programme was launched to address the shortage of
skilled manpower then being experienced (Köhler, 2009:II14). By the end of 1945 plans for the construction
of 30 new Modderfontein houses were approved.
In 1946 the Modderfontein world war veterans (Cassino Shell Hole Moths - after the Italian campaign
battle for Monte Cassino, Feb 1944) erected a granite obelisk at the General Offices, in memory of factory
employees who died in WWI and WWII (since relocated twice to its present site in the Casino precinct Köhler K, 66/3).
On 22 October 1946 Modderfontein celebrated its fiftieth anniversary. According to Cartwright, this
illustrious occasion (which cost an estimated £5 000) included “something that no one had ever dared to
suggest before - a fireworks display”. The event was concluded by a dance in The Casino• hall, which
occasion Lord Harry McGowan attended (Köhler, 2009:I17). WA Schleiss retired in 1948. JH Blignaut
became the new factory manager but died in 1949, who was then succeeded by Dr Taberner.
1950
By 1949 the company was reaching record breaking profits, increases in the price of gold inspired massive
capital expenditure and at the annual meeting in March 1950 Sir Ernest Oppenheimer announced the need
for further factory extensions which included a new Modderfontein ammonia plant (at the Berea Village• site,
site clearance commenced in 1949) and the development of a new suburb to be named Lakeside (then
known as Italy Bush, south of Italy Village•, adjacent to Dam 1’s• western shore). In the mid 1950s company
housing policy changed with the introduction of a home ownership scheme whereby company provided
residential accommodation was reserved for senior management, production and maintenance staff only,
excluding accounts and clerical staff members (Köhler K, 1985:12/9). Dr WC Walmsley (who replaced Dr
Taberner in 1954) was succeeded by EK Gibson in 1956.
1960 - 2000
1962 - The number of employees on the companies payroll had risen to 13 515, it was estimated that in the
67 years that had passed since the Modderfontein factory began production, the SA explosives
industry employed close to a million persons of all nationalities and creeds (Cartwright 1964:254).
1974 - Modderfontein embarks on the development of an immense nitrogen complex.
1986 - Modderfontein health committee (proclaimed in 1937) upgraded to municipal status.
1987 - The Dynamite Company Museum was officially opened by former AECI Chairman Harry
Oppenheimer. (www.explosives.co.za)
1992 - Sales of surplus Modderfontein houses and stands begins.
1995 - The cumulative impact of the democratization in SA, rapid advances in information technology and
globalization results in the decomposition of the Modderfontein socio-physical structure, signaling
the final demise of a century old cohesive cultural identity with which the explosives factory had
become synonymous.
1996 - Modderfontein Centenary celebration - 100 years of explosives manufacturing (www.explosives.
co.za) Modderfontein (Founders Hill) land release policy was implemented.
1999 - Heartland Properties was established as part of the Transformation Programme where AECI
Limited increased its emphasis on realising value from land and property assets surplus to the
group's operational requirements.
2004 - AEL head office moved to The Platform in Longmeadow Business Estate, a new head office
building adjacent to Modderfontein. More than a relocation, this move symbolised “a culture
shift to a new business platform” (www.explosives.co.za)
2005 - AEL accelerates its factory modernisation and automation programme at Modderfontein and the
first phase, at a cost of R75 million, nears completion (www.aeci.co.za). Greatest future challenges
include operating an industrial complex surrounded by densely populated residential areas, the
reduction of carbon footprint and maintaining its African market whilst pursuing new opportunities
in developing countries globally.(www.explosives.co.za)
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3

SCIENTIFIC AND TECHNOLOGICAL HISTORY
Etymology
The word dynamite comes from the Greek word δυναµις (dunamis), meaning power, and the Greek
suffix -ιτης (-itēs) up (encyclopedia.stateuniversity.com).
Abstract
The focus of scientific and technological history of the Modderfontein explosives factory is essentially
threefold:
• the reduction and eventual complete phasing out, of nitroglycerine in commercial explosives
by means of substitution
• maximizing diversification through the manufacture of numerous chemically related products of
secondary commercial application
• developing a scientific and technological infrastructure to facilitate the establishment of a local
chemical manufacturing industry
The future scientific and technological challenge is reducing carbon footprinting through the replaced
consumption of unrenewable raw materials and the introduction of sustainable chemical processes.
History review
Since 1894, Kieselguhr dynamite (guhr impregne) was imported in bulk (25 lb blocks) from Germany
to the Baviaanspoort factory (which previously manufactured black powder - gunpowder), for shaping
into cartridges, wrapping and packing procedure. This Baviaanspoort activity transferred to Modderfontein
in 1896.
1896
The Modderfontein factory manufactured dynamite and blasting gelatine.
Imported products (glycerine, kieselguhr, sulphur or nitrates) constituted 4 times the mass of the end
product. Two sulphuric acid plants¹ were commissioned on 10 June 1896, a nitric acid plant² on 22 June
1896 and two concentration plants for the recovery of the acids after use. Ancillary facilities included a
laboratory, magazines, smithies, carpenters’ shops, pump stations and cooling plant.
Factory staff totaled 2 000 of whom 500 were Europeans (b. in Europe). Italy contributed a contingent of
acid workers from their factory in Avigliana near Turin. Cartridge girls who specialized in the packing of
dynamite sticks into waxed paper were from Avigliana, Italy and some from Schlebusch, Germany
(Cartwright 1964:68). The final stage involved the packaging of the cartridged dynamite into timber boxes
manufactured on site³.
Four factories were established, Factory II• produced the first quantity of blasting gelatine on 29 June
1896 at which time Factory I• was starting production, Factory III• started production on 27 August 1896
at which time Factory IV• was being prepared to commence production. Cartwright provides a summerized
description of the production process4 in his book The Dynamite Company. In 1896 Modderfontein’s
annual production totalled 11 000 cases.
1900
William Cullen (scholar of the renowned Andersonian College, Glasgow - Cartwright 1964:121) joined
the Ardeer factory in 1889 and became factory manager at Modderfontein from 1901 to 1915. Cullen
who possessed a remarkable knowledge of mining methods and conditions, conducted innovative
research leading to improvements in mining ventilation (fixed-time blasting plan). Papers on the subject
which he delivered to the Mining and Metallurgical Society included: The Gases resulting from the
Use of High Explosives and Gases from the Burning of Nitro-Glycerine Explosives. He was also called
upon to give evidence before the first Miners’ Phthisis¹ (tuberculosis) Commission. (Cartwright 1964:122)
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1908 Modderfontein’s annual production had been 229 000 cases (a rate of 22 000 per month) which
included blasting gelatine (gelignite) and dynamite. [Importation of Marie Curie Furnaces - refer to
Köhler 2009:II6]
1910
The increasing under supply compounded by the rising price of glycerine (www.caia.co.za) to SA
following 1915 (WWI), initiated the introduction of a new technique of manufacturing explosives containing
ammonium nitrate and less nitroglycerine (in combination with producing lower grades of explosives,
generating considerable savings) while maintaining satisfactory results. In 1917 company agricultural
byproducts (superphosphate fertilizers, sulphur lime dips, sprays and other sulphur products) largely offsprings of the explosives sulphuric acid plants produced the byproduct bisulphate (and could not be used
for any known process) which was dumped at Zuurfontein leading to environmental contamination. This
practice was later discontinued to be replaced by transportation to Durban, Umbogintwini where the waste
was discharged into the sea. The traditional process of manufacturing nitric acid later changed to the
synthetic production of nitric acid referred to as the synthesis of ammonia.
1920
The post-WWI slump and overproduction of superphosphate in Holland, which led to dumping in SA,
placed the local industry under severe pressure5. Rationalisation was the only answer (www.caia.co.za).
In February 1921 the Modderfontein detonator factory, which had been constructed the previous year,
commenced production at a rate of 25 million per annum. Due to improved technological advances
(Briska aluminium detonator) a new Modderfontein detonator plant was installed less than five years later.
As from 1926 ICI’s partnership with AE&I facilitates the exchange of scientific and technological information
between Britain and SA, leading to the significant benefit of mining, agriculture and industry in SA.
1930
The great depression of the early 1930s adversely affected the chemical industry, but the board of African
Explosives and Industries was focusing their attention on the future. A technical ICI delegation was sent
to investigate erecting a synthetic ammonia plant at Modderfontein (www.caia.co.za). And following the
example set by ICI’s Billingham-on-Tees plant in Britain, Modderfontein commenced the construction of its
own synthetic ammonia plant, Ammonia 1 Plant in 1930 (upgraded in 1937 and decommissioned in 1967).
The plant was also to produce ammonia solution (as opposed to gas) to be railed in tank cars to Somerset
West’s ammonia oxidation plant for further processing. In 1932 less than two years later and at a cost of
£300 000, the ammonia plant went into full production at a rate of 5000 tons per annum. With an associated
oxidation plant it was possible to produce nitric acid and research started into the substitution of ammonium
nitrate for nitroglycerine, ultimately with considerable cost savings to the mines. (www.caia.co.za)
Modderfontein produced the first ammonia and nitric acid in 1932, the old acid plants shut down and were
dismantled. The first and most important product produced by the plant was ammonium nitrate and
experiments begun to establish the degree by which it could be utilized to replace nitroglycerine.
Nitroglycerine was reduced to a mere 20% and within five years ammon gelignites and other ammonium
nitrate explosives had substantially superceded the old blasting gelatine.
Other than explosives, was the new plant’s capacity to produce nitrogenous fertilizers for agricultural
purposes. 1932 also experienced a great increase in mining activity and in secondary industries, and
consequently the company diversifies its production of industrial chemicals. By 1936 the demand for
ammon gelignites justified an increased production capacity to 25 000 tons per annum. Mechanization
of extrusion cartridging was introduced in 1938 including cold gelatinization (by adding alcohol) which
increased mixing plant capacity by as much as 20%.
1940
Aimed at minimising production costs, research staff persisted throughout the early 40’s with their
attempts in reducing quantities of nitroglycerine in ammon gelignites without compromising explosive
efficiency. One of the principal obstacles (the water absorbing qualities of ammonium nitrate), was
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diffused when the Modderfontein scientists managed to devise an innovative cartridge waxing process.
By 1942 a range of Ammon dynamites were accepted by the mines and nitroglycerin was finally displaced
by ammonium nitrate for certain applications (www.aeci.co.za). In 1944 Dr Taberner’s Research and
Technical Development department was established. In September 1946, the board decided to provide
AE&CI research scholarships at SA universities. Before WWII the company’s factories produced explosives,
detonators, acids, fertilizers, insecticides and sprays, to which igniter cord, safety fuse, ammonium nitrate,
chlorine, caustic soda, formalin, hibitol perchloroethylene, trichloroethylene, PVC, sodium products, cyanide
extraction process (developed by chemist Wynn Clark - Köhler K), formaldehyde resins and zink sulphate
was added during the decade that followed the war. Further innovations which followed included the
development of the master fuse system (controlled flame to a number of smaller fuses to ignite a series of
accurately timed explosions) however it was essentially after 1945 that modern strategies, aimed at
commercial diversification materialized (Financial Mail, April 11, 1974).
1950
The Ammonia 2 Plant, erected in1954, was commissioned at Modderfontein in 1955 (decommissioned in
1987) operated at a production rate of 40 000 tons per annum also introducing the production of methanol
and formaldehyde (www.explosives.co.za).
1957 - the production of igniter cord (introduced the capability for sequential delay timing for capped
fuse systems in narrow reef mines -AEL History 2006) starts at Modderfontein (www.aeci.co.za).
1958 - Modderfontein embarks on the establishment of a safety fuse plant and its concomitant black
powder factory.
1959 - The development of Dynagel (water resistant blasting explosive for use in wet conditions) and
Freflo (a loose explosive for pouring into vertical drillholes) was soon to follow (Cartwright
1964:247). Both attract worldwide attention (www.aeci.co.za).
1960
The first urea (nitrogen) plant in Africa goes on line at Modderfontein (www.aeci.co.za), officially launched
by Harry Openheimer on 7 November 1960, the annual capacity for ammonia was increased to 145 000
tons per annum (www.caia.co.za).
1961 - The production of black powder and BGP safety fuse commenced at Modderfontein. At its peak,
the plant produced 300 million metres of safety fuse per year (AEL History 2006). A new
superphosphate factory (to use Phalaborwa rock) was built including methanol, formaldehyde
and urea formaldehyde resin plants commence production at Modderfontein (www.aeci.co.za)
1962 - Ammonia 3 Plant was erected in Umbogintwini (decommissioned in 1983) producing 145 000
tons of which 50 000 tons used for the manufacture of nitrogenous fertilizers (urea plant).
1966 - The 1960s AE&CI built a plant at Modderfontein to permit full scale production of porous prill
ammonium nitrate that facilitated the production of ammonium nitrate fuel oil (ANFO), a new
blasting agent (AEL History 2006).
1967 - A factory was built at Modderfontein for the production of PETN and detonating cord (www.
explosives.co.za).
1968 - New sulphuric acid plant commissioned at Modderfontein (www.aeci.co.za).
1970
1971 - A plant to make fuseheads for electric detonators commenced at Modderfontein, making the
company independent of imported components for blasting accessories (www.explosives.co.za)
1974 - Ammonia 4 Plant (upgraded in 1985) a massive new nitrogen complex was built. It used coal as a
feedstock as the company had anticipated the OPEC oil crises of later years. The plant produced
1 000 tonnes of ammonia a day and included downstream plants for the conversion of ammonia to
nitric acid, ammonium nitrate, urea, liquid carbon dioxide and methanol – all essential components
in the manufacture of a vast range of products such as fertilisers, paints, plastics and obviously,
explosives(www.explosives.co.za).
1979 - Multi-purpose organics plant commissioned at Modderfontein to produce a range of small
volume, high value chemicals (www.aeci.co.za).
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1980
An AECI scientist started with research and development into a narrow reef assembly (NRA) shock tube
system that would give the ability to achieve discrete changes in rapid, precise, sequential firing in narrow
reef panels. Also at this time, AECI's research into the development of wet spun safety fuse was extended
to a pilot plant (www.explosives.co.za).
1985 - Modderfontein's Ammonia 4 Plant is upgraded from 1 000 to 1 300 t/a (www.aeci.co.za) and a new
plant to manufacture 700 000 cases of packaged Powergel came online (www.explosives.co.za).
Pressure from trade unions forced AECI, after 1985, to phase out production of dynamite. The
factory then went on to the sole supply ammonium nitrate emulsion based explosives that are far
safer to manufacture (www.absoluteastronomy.com).
1990
AECI was in the process of phasing out nitroglycerin production. In September 1994, a fatal accident
occurred at Modderfontein. After the accident, AECI immediately closed this nitroglycerin plant. Powergel
emulsion, which was already being manufactured and replaced nitroglycerin. (www.explosives.co.za)
Adherence to the Montreal Protocol resulted in the manufacture of CFCs being phased out in 1995 (www.
caia.co.za).
1999 - Closure of ammonia/urea production at Modderfontein. A combination of factors led to the closure
of No 4 Ammonia Plant (operational since 1974). These included the fall in the price of ammonia
on world markets, high maintenance costs due to the age of the plant and the fact that the
technology employed was now outdated.(www.explosives.co.za)
2000
The redundant ammonia/urea plants at Modderfontein were sold for R21 million for re-erection in China.
2001 - AEL prepares to become the world’s leading distributor of precision timing programmable
electronic detonators. (www.explosives.co.za)
2006 - AEL successfully commissions Project Bernice, which will produce 40 million detonators a year
and is the first phase of a R620 million investment to automate production at Modderfontein.
__________________________________________________________________________________________
General discription of terms
Gunpowder, also called black powder, is an explosive mixture of sulfur, charcoal and 75% potassium
nitrate (also known as saltpetre - the pure form of saltpetre is potassium nitrate) that burns rapidly,
producing volumes of hot solids and gases which can be used as a propellant in firearms and as a
pyrotechnic composition in fireworks (www.absoluteastronomy.com)
Dynamite is diatomaceous earth (or Kieselguhr - clay found in north Germany) or a sawdust stick
absorbed in nitroglycerine and wraped in waterproof paper. Dynamite (invented by Nobel 1867) also
called Nobel’s Safety Powder consisted of 75% nitroglycerine and 25% Kieselguhr.
Dynamite consists of three parts nitroglycerin, one part diatomaceous earth and a small admixture of
sodium carbonate. It is shock-sensitive (i.e. physical shock can cause it to explode), degrading over
time6 to even more unstable forms. Eventually dynamite will "weep" or "sweat" its nitroglycerine, which
can then pool in the base of storage containers.(encyclopedia.stateuniversity.com)
Sulphuric and Nitric acids adding glycerine produces nitroglycerine (blasting oil synthesized by chemist
Ascanio Sobrero in 1847, working under TJ Pelouze at the University of Turin - initially pyroglycerine).
Nitration is a chemical process whereby glycerine (glycerol) is converted (using nitric acid and sulfuric
acid) to nitroglycerin. The industrial manufacturing process often uses a nearly 50:50 mixture of sulfuric
acid and nitric acid. The addition of glycerine results in an exothermic reaction (i.e., heat is produced).
However, if the mixture becomes too hot, it causes a state of accelerated nitration accompanied by
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the destructive oxidizing of organic materials of nitric acid and the release of very poisonous brown
nitrogen dioxide gas at high risk of an explosion. Thus, the glycerine mixture is added slowly to the
reaction vessel containing the mixed acid. The nitrator is cooled with cold water or some other coolant
mixture and maintained throughout the glycerine addition at about 22 °C, below which it occurs too
slowly to be useful. The nitrator vessel, often constructed of iron or lead and generally stirred with
compressed air, has an emergency trap door at its base which hangs over a large pool of very cold
water and into which the whole reaction mixture (called the charge) can be dumped to prevent an
explosion, a process referred to as drowning, should the temperature of the charge exceed about
30°C (actual value varying by country).
Nitrocellulose (also: cellulose nitrate) is a highly flammable compound formed by nitrating cellulose
(organic compound mainly obtained from fibrous material prepared by chemically or mechanically
separating fibers from wood or cotton) through exposure to nitric acid and sulphuric acids. When used
as a propellant or low-order explosive, it is also known as guncotton. (www.absoluteastronomy.com)
Cotton waste treated with nitric and sulphuric acids produces guncotton.
Gelignite (the first plastic explosive), also known as blasting gelatine, is an explosive invented by Alfred
Nobel. It is a jelly-like mass which is produced by mixing warm nitroglycerin with 7 to 8% nitrocellulose.
(www.absoluteastronomy.com) In 1874 Nobel obtains varying degrees of explosive intensity by adding
woodmeal and nitrates (dope) to blasting gelatine.
Before WWI German chemist Fritz Haber (with Karl Bosch) discovers the synthesis of ammonia. The
Haber process (synthesis of ammonia), also called the Haber–Bosch process, combines nitrogen
and hydrogen (taken from the atmosphere) to produce ammonia, part of which can be oxidised to
nitric acid and combined with the remaining ammonia to produce ammonia nitrate.
Ammonia was first manufactured using the Haber process on an industrial scale in 1913 in BASF's
Oppau plant in Germany. During WWI, production was shifted from fertilizer to explosives, particularly
through the conversion of ammonia into a synthetic form of Chile saltpeter or sodium nitrate chemical
compound which could then be changed into other substances for the production of gunpowder and
high explosives (the Allies had access to large amounts of Chile saltpeter from natural deposits in
South America, the only natural deposits of nitrates in the world - Germany had to produce its own.
It has been suggested that without this process Germany would not have fought the war, or would
have had to surrender years earlier).
The Haber process now produces 100 million tons of nitrogen fertilizer per year globally, mostly in the
form of anhydrous ammonia, ammonium nitrate and urea. 3% to 5% of world natural gas production is
consumed in the Haber process (~1% to 2% of the world's annual energy supply). This fertilizer is
responsible for sustaining one-third of the earth's population, with various deleterious environmental
consequences. The generation of hydrogen using renewable energy (electrolysis of water), is not
currently economically competitive with hydrogen from fossil fuels (such as natural gas) which is
responsible for 4% of current hydrogen production. Notably, the rise of this industrial process led to
the "Nitrate Crisis" in Chile, when the industrialists who owned the nitrate mines (mostly British) left the
country (since the natural nitrate mines were no longer profitable), closing the mines and leaving a
large unemployed Chilean population behind.
A detonator (patented by Nobel in 1864) is a device used to trigger or detonate (a process of combustion
in which a supersonic shock wave is propagated) an explosive device. Detonators can be chemically,
mechanically, or electrically initiated. The commercial use of explosives uses electrical detonators or
the capped fuse, which is a length of safety fuse to which an detonator has been attached (crimped).
(www.absoluteastronomy.com)
A safety fuse consists of a black powder (gunpowder) core in a textile tube, with one or more textile
overwraps. The outer layers may be coated with wax or nitrocellulose lacquer for water resistance.
Igniter cord can be designed to ignite multiple safety fuses. Igniter cord burns with an external visible
flame. Detonator cord detonates.
RB Architects and Heritage Specialist Practitioners

Heritage Impact Assessment: Modderfontein Village Development (February 2010)

Page 68

¹Cartwright 1964:184-185
Written by Mr David L Allan who arrived at Modderfontein from Scotland in 1911:
"The first set of sulphuric acid chambers stood on the site now occupied by the Tentelew plant and the second
one was where the No. I ammonia plant compressor house now is.
“The large stone building now used as the ammonia plant store was used for the storage of sulphur until
the ammonia plant construction began in 1930. The acid produced by the chambers was comparatively
weak and consequently a great deal of sulphuric acid concentration capacity was required. There were
five concentration buildings altogether, each containing a double 'cascade' plant in which the acid was
heated, first in open lead pans feeding from one to another by gravity, then in a closed, cast-iron pan
known inexplicably as a 'horse', and finally in a platinum kettle from which the strong acid ran through
the coolers to the storage tanks. There were twenty-six of these kettles, each measuring 5 ft. long, 20 in.
wide and 6 in. deep and, together with its connecting pipes, flanges, etc., each weighed over 30 lb. This
was probably the largest accumulation of platinum in any place in the world.
"The plant was always of great interest to visitors. As the price of platinum was about 30s. an ounce when
the kettles were installed and nearly £30 an ounce when the process was discontinued and the metal
disposed of, the transaction must have shown a considerable profit." (The minutes of a board meeting on
22nd January, 1926, reveal that when the Grillo plant was finally demolished the 'recovery' of platinum,
presumably these kettles, produced £21,518.)
"The platinum store was built into the mound which carried the railway line between the soda store and
the nitric acid plant and was fitted with an iron door, heavily barred and padlocked. Each kettle before
and after a spell of service was carefully weighed on a large bullion balance and all particulars were
entered in a record book. The ritual when a kettle was withdrawn or returned to store was impressive.
The chief superintendent obtained the keys from the cashier's safe and, followed by a foreman, a process
worker and several [black labourers], saw the kettle safely deposited, after which the keys were returned
to the safe.”
²Cartwright 1964:186-187
Written by Mr David L Allan,"The nitric acid plant, also rather unpopular, consisted of a battery of cast iron
retorts. From these the nitric acid was distilled and condensed in Harts condensers, made of earthenware
and glass, while the lower oxides were converted to nitric acid in a series of large towers built up of
earthenware sections. All intermediate receivers and all storage vessels were earthenware or glass. As
was to be expected, maintenance costs in a plant of this nature were very high. In fact, in indenting for
earthenware, large allowance had to be made for the percentage which arrived broken no matter how
carefully it had been packed. On the plant itself the frequency of breakages resulted in the almost continuous
presence of fume in the atmosphere and there were constant drips of acid from the cracked pipes and
leaking joints.
"In addition to this, careless firing and charging frequently caused retorts to 'blow', when a sudden evolution
of gas would force the cover off and a cloud of red fume would continue to be discharged until the shift
man succeeded in replacing the cover. As a matter of fact with some cargoes of Chilean nitrate this
occurrence was frequent no matter how carefully the charging and firing were done. Furthermore, nitrate
almost always contains a slight trace of iodine which was nevertheless sufficient to cause a choke when
it sublimed from the retorts and was deposited in the narrow condenser tubes. Occasionally there was an
undetectable trace of fluoride in the soda which was sufficient to produce enough hydrofluoric acid to
attack the glass condenser tubes. It can be appreciated, therefore, that the old retort plant was not a very
pleasant place to work in."
(This plant was manned almost entirely by Italians, G. Meano the foreman, who had been sent out to South
Africa from the Nobel factory at Avigliana.)
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³The Modderfontein Box Factory manufactured dove tailed timber (cured Swedish Pine wood) containers for the
safe dispatch of cartridged dynamite. The base was secured by means of brass nails. Dimensions measured
approximately 700mm long X 250mm wide X 250mm deep (Köhler, 2009:59,3).
Prior to the SA War, the company emblem printed on the lid contained the Nobel empire insignia (a medallion
within which the name Alfred Nobel and a central bouquet of crossed mining tools appear) which, after the war,
was aptly replaced by an image of English Victorian artist George Frederic Watts’ renowned sculpture Physical
Energy (depicting a male nude on horseback shielding his eyes from the sun). The original plaster model is
displayed at the Watts Gallery, Compton in Surrey, England and was sculpted in 1902. Later three bronze casts
were made of this statue, for Kensington Palace Gardens in London and ironically, the Cecil Rhodes estate in
Harare and the Rhodes Memorial in Cape Town (1912).
According to Köhler K, inferior timber, rejected for use in the Box Factory, was sold to members of staff daily as
starter fuel for their domestic coal stoves. In an attempt to save money during the 1950s (ibid.) a Modderfontein
employee proposed (via a procedure of communication called the Company Suggestion Scheme), “that the
Company change from wooden explosives boxes to corrugated cardboard boxes. This suggestion was
investigated and experiments conducted by the Company Research and Packaging Department and found to
be completely feasible ........ [consequently] unofficial complaints were received from many mines where there
were long waiting lists for the splendid empty explosives boxes which were used as tool boxes, fishing tackle
containers etc.” (ibid.) Timber explosives boxes which survive are archived at the Modderfontein Dynamite
Company Museum.

4

Cartwright 1964:69-70
The processes employed at Modderfontein in those earlier days were exactly similar to those carried out
in the explosives factories controlled by Nobel's throughout the world. The layout or the factory itself,
designed by engineers at Ardeer, allowed for wide separation of the mixing houses and much greater
safety in the danger areas than in factories in Europe.
The acids were piped to large mixing vessels which were surrounded by water to bring down the
temperature of the mixture. The mixed acid was then taken to nitrating vessels, into which the glycerine
was fed by an injector which, having deposited the glycerine, bubbled air into the nitrator agitating the
acid and thoroughly mixing the ingredients.
Each charge produced about 2,000 lb of nitroglycerine and the nitrators could, if it was necessary, produce
about 12,000 lb a week once the plant had settled down.
From the nitrators the nitroglycerine and waste acids flowed to a separation house where the nitroglycerine,
lighter than the acids, rose to the surface and was decanted into a prewashing vessel. From this it passed
to a second washing house for another washing and filtering. Then, to remove the last traces of acid, it
was treated with an alkaline solution.
At the least sign of decomposition during these processes the entire charge of nitroglycerine could be
run off into what was known as the 'drowning tank', a large tank of water designed to smother an incipient
explosion.
The waste acid was carefully led into a cast-iron retort known as a 'horse', surviving drops or nitroglycerine
being carefully removed. It was then treated for the removal or traces or nitric acid and the recovery of the
residue of sulphuric acid.
The mixing or the kieselguhr and nitroglycerine was carried out in a mixing house where special brass
lined boxes received 25 lb of kieselguhr and then had 75 lb of nitroglycerine fed into them from a filtering
tank. The ingredients were mixed by hand.
The finished product was then tipped into a wooden box with a capacity of 200 lb and conveyed to the
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widely separated extrusion huts where, as a rule, four cartridge girls dealt with one box at a time. The girls,
who were required to wear rubber overshoes or go barefoot, used wooden scoops to transfer the dynamite
to their cartridge machines.
In the final stage of the manufacturing process the boxes containing the completed cartridges were
conveyed by trolley to the packing house where they were weighed and credited to the cartridge makers.
They were then made up into 5 lb packages, ten of which went to a case. A printed leaflet which gave the
company's advice on the safe handling of explosives was then placed in every case and the lid was nailed
down with brass nails.

Excerpt from a letter dated 29 June 1921 written by Robert Morris Beveridge (b. Scotland 1887), research
chemist at Modderfontein: “Things are bad in the factories just now too. The cotton we are getting just now is
nitrating so badly that it won’t form a jelly with nitroclycerine and we are daily having to alter the composition of
our explosives and the heat tests are so bad that I’m sure the explosives inspector would condemn the stuff.
Indeed everyone is worried to death and we are getting extra work all round. Alsdon Dew asked Mr Colquhoun
if Selvey could go to the Carbide Works in ten days and Mr Colquhoun said he couldn’t spare him yet. I am
certainly glad as I haven’t time to act chief chemist at present.”
5

The date of manufacture was recorded on every case of dynamite produced at the Modderfontein factory.
The mines were obligated to return dynamite not used within a period of six months to the Modderfontein
factory for reprocessing.
6

Ancillary Modderfontein Research and Development Initiatives
Algae Plant 1960s and 1970s (Köhler, 2009:II4,16)
The development of specialized explosives products for coal mining and granite block mining (Köhler, 2009:II3).
Cattle feed (Köhler, 2009:II8)
Makgadikgadi glass manufacturing project 1980 (Köhler, 2009:II9)
Tertiary education (Köhler, 2009:II12)
Emergency Work Force training (Köhler, 2009:II4,13)
Development of Modderfontein satellite factories (Köhler, 2009:II4,7)
Technical and scientific assistance to Brazil (Köhler, 2009:II4,10)
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MODDERFONTEIN VILLAGE DEVELOPMENT
HERITAGE IMPACT ASSESSMENT
ANNEXURE 2: HERITAGE RESOURCES LOCATED
IN THE SECONDARY IMPACT AREA
Rocco Bosman
Architects and Heritage
Specialist Practitioners

082 450 1249
Cell
011 646 9614
Phone
086 670 6481
Fax
Email roccob@RBAandH.co.za
Practice SACAP
Practice SAIA

Registration Number 3215
Registration Number 4323

11 Tyrone Avenue
Parkview
Johannesburg
South Africa
PO Box 84698 Greenside 2034

ANNEXURE 2 includes
• Aerial Photographic Map indicating the location of resources
• Inventory of Resources which are located outside the boundaries
of the area of study (black printed resource reference numbers as indicated on the map)
The source of information as shown in the inventory was obtained from
SOURCE 1 van Schalkwyk, J:
Review of Cultural Heritage Resources in the Modderfontein Area, National Cultural History Museum.
SOURCE 2 Kohler, K:
Interviews and unpublished raw material.
SOURCE 3 RB Architects and Heritage Specialist Practitioners:
Visual and aerial surveys. Archived maps, The Dynamite Company Museum.
D Resource Destroyed
R Resource Relocated

(red printed resource reference numbers refer to reference numbers used in the van Schalkwyk report)

Refer to Page 38 for the List of References.
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INVENTORY OF HERITAGE RESOURCES : SECONDARY IMPACT AREA
MODDERFONTEIN SITES WHICH INDICATE POTENTIAL CULTURAL SIGNIFICANCE
Ref. Time
No. Established

Description

Source of
Information

1 5

1906

Alfred Beit’s Staging Post (stables and for carriages, original foundations)

1

2

3

2 6

1906

Alfred Beit’s Hunting Lodge Observation Tower

1

2

3

3

1906

Alfred Beit’s original garden fountain

1

2

3

4

1900

Alfred Beit’s Stone Barn

1

2

3

5

1900

Dobb’s Cottage (Beit’s house, original historic fabric lost)

1

2

3

6 73 1945

Zinc Chloride Chimney

1

2

3

7 74 1894

Clock Tower Building

1

2

3

8

1894

Dope Factory and Salt Plant

1

2

3

9

1895

Original Factory General Office

1

2

3

10

1896

Workshops (rigger, electrician and blacksmith)

1

2

3

11

1896

Workshops (boiler maker, central fitters and machine shop)

1

2

3

12

1897

Second Power Station (Zentral Zwei)

1

2

3

13

1897

The Green Tank (water storage)

1

2

3

14

1970

Cooling Plant

1

2

3

15

1953

Parabolic Granulated Urea Storage Facility

1

2

3

16

1896

Original Field Tramlines

1

2

3

17

1896

Flue Tunnels (underground, to supply Zentral Eins)

1

2

3

18

1896

Cotton Stores (Raw Cotton, Gun Cotton, Pulping and Potching Plant)

1

2

3

19

1895

Plant Office

1

2

3

20

1896

Acid Mixing Plant (later Plumbers shop, Riggers Shop)

1

2

3

21

1896

Bauxite Store

1

2

3

22

1931

No 1 Ammonia Spare Parts Store

1

2

3

23

1910

Green Hill Mill

1

2

3

24

1897

Phoenix Masonic Lodge

1

2

3

25

1898

Laboratorium

1

2

3

26

1896

Weather Station

1

2

3

27

1937

The General Offices (Modderfontein House, Deco Building)

1

2

3

28

1930s

Tiny Town Cottages (Nos 7 Thornhill or 8 Brussels Ave)

1

2

3

29

1940s

Louvain Avenue Gabled House

1

2

3

30 42 1920s

Tickey Lane ( Black Location, Jones’ Farmstead and Anglican Church; Rehoboth)

1

2

3

31 48 1911

Hospital

1

2

3

32

1925

Concert Pavilion

1

2

3

33

1939

Medical Officers House

1

2

3

34

1939

White Staff Quarters West

1

2

3
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INVENTORY OF HERITAGE RESOURCES : SECONDARY IMPACT AREA
MODDERFONTEIN SITES WHICH INDICATE POTENTIAL CULTURAL SIGNIFICANCE
Ref. Time
No. Established

Description

Source of
Information

35

1910s

Mortuary

1

2

3

36

1890s

Dairy Stables

1

2

3

37

1950

White Staff Quarters East

1

2

3

38 16

Herbivore Rubbing Post

1

2

3

39

Modderfontein Cemetery (Fuse Cemetery)

1

2

3

40

Botha Cemetery (Klipfontein) (acasia robusta)

1

2

3

41

Fergerson Cemetery (Lapaside)

1

2

3

42 45

Scattered Graves (Farmstead: van Schalkwyk)

1

2

3

43

Founders View Cemetery

1

2

3

44

Founders East Cemetery

1

2

3

45

Otto Cemetery

1

2

3

46 10 1919

Sophie Geel’s Grave (prior the exhumation and re-interment at MC)

1

2

3

Existence
Unconfirmed
by this Survey

D

R

47

1897

Holland Village (U161B-E and 5U161Ee residential structures)

1

2

3

48

1953

St Francis in the Woods (Anglican Church)

1

2

3

49

1940s

The Johannesburg Gate House

1

2

3

50

1922

Casino Road Bachelor Quarters (Block A, B and D survives - C demolished)

1

2

3

51 46 1896

Italy Village (Remains - foundations and excavated cellar)

1

2

3

52 27

Cattle kraal

1

2

3

UNCONFIRMED

53 33

Outcrop

1

2

3

UNCONFIRMED

54 32

Outcrop

1

2

3

UNCONFIRMED

55 28

Outcrop

1

2

3

UNCONFIRMED

56 29

Cattle kraal

1

2

3

UNCONFIRMED

57 30

Cattle kraal

1

2

3

UNCONFIRMED

58 31

Outcrop

1

2

3

UNCONFIRMED

59 39

Outcrop

1

2

3

UNCONFIRMED

60 38

Outcrop

1

2

3

UNCONFIRMED

61 37

Farmstead

1

2

3

UNCONFIRMED

62 40

Farmstead

1

2

3

UNCONFIRMED

63 36

Farmstead

1

2

3

UNCONFIRMED

64 43

Farm labourers homestead

1

2

3

UNCONFIRMED

65 44

ABW lookout

1

2

3

UNCONFIRMED

66 41

Outcrop

1

2

3

UNCONFIRMED

67 35

Dump

1

2

3

UNCONFIRMED

68 34

Building foundations

1

2

3

UNCONFIRMED

69 75

Old Bunker

1

2

3

UNCONFIRMED
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INVENTORY OF HERITAGE RESOURCES : SECONDARY IMPACT AREA
MODDERFONTEIN SITES WHICH INDICATE POTENTIAL CULTURAL SIGNIFICANCE
Ref. Time
No. Established

Description

Source of
Information

Existence
Unconfirmed
by this Survey

70

1886

Modderfontein Conservation Park area

1

2

3

71 1

1920s

Accumulated in old stone quarry (direct link to Brickfield Dump)

1

2

3

UNCONFIRMED

72 4

Rubble dump

1

2

3

UNCONFIRMED

73 3

Farmstead (remains)

1

2

3

UNCONFIRMED

74 2

Ash dump

1

2

3

UNCONFIRMED

75 56

Dump

1

2

3

UNCONFIRMED

76 59

Refuse dump

1

2

3

UNCONFIRMED

77 57

Dump

1

2

3

UNCONFIRMED

78 47

Dump

1

2

3

UNCONFIRMED

79 60

Dump

1

2

3

UNCONFIRMED

80 58

Dump

1

2

3

UNCONFIRMED

81 21 1895

Rifle range (Old Shooting Range Farm - destroyed)

1

2

3

82 26

Cattle kraal

1

2

3

UNCONFIRMED

83 25 SA

Stone Age archaeological site

1

2

3

UNCONFIRMED

84 22

Cattle kraal

1

2

3

UNCONFIRMED

85 23

Cattle kraal

1

2

3

UNCONFIRMED

86 24

Farmstead

1

2

3

UNCONFIRMED

87 11

Farm labourers homestead

1

2

3

UNCONFIRMED

88 9

Farm labourers homestead

1

2

3

UNCONFIRMED

89 12

Trackway

1

2

3

UNCONFIRMED

90 19 1910s

Ash dump (domestic debris)

1

2

3

UNCONFIRMED

91 20 1910s

Ash dump (domestic debris)

1

2

3

UNCONFIRMED

92 13 LIA

Pottery shards (Late Iron Age)

1

2

3

UNCONFIRMED

93 18

Old road

1

2

3

UNCONFIRMED

94 17

Old road

1

2

3

UNCONFIRMED

95 15

Single roomed labourers dwelling

1

2

3

UNCONFIRMED

96 14

Single roomed labourers dwelling

1

2

3

UNCONFIRMED

97 49 1890s

Dump (Antwerp Excavation)

1

2

3

UNCONFIRMED

98 50 c1900

The Brickfields dump (so-called), destroyed.

1

2

3

99

1964

Factory Compound (Harry’s Hillbrow)

1

2

3

100

1895

Dam 1

1

2

3

101

Dam 2

1

2

3

102

Dam 3

1

2

3

103

Dam 4

1

2

3

104

Dam 5

1

2

3
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