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Mufulira
Abundance and Pollution on the Zambian Copperbelt
When you drive into the Zambian Copperbelt town of Mufulira along the winding and dust-filled road, you are greeted by a sign overgrown with shrubby weeds that welcomes you to “The Place of Abundance”.[endnoteRef:1] And the sign’s optimism is correct in many ways. All of Zambia’s presidents lived in Mufulira at one point in their lives, working as teachers, bus conductors, or political organizers, so there is clearly an abundance of leaders. The town is also abundant in soccer trophies (49!) won by Mufulira Wanderers FC. It further boasts great sportsmen, beautiful women, and plentiful beer – notably the Chipolopolo beer produced by Kankoyo breweries. And, perhaps most famously, Mufulira is abundant in copper. The mine has an ultra-deep shaft of 1,547 meters, through which its subterranean copper wealth is hauled to the surface every day.[endnoteRef:2]  [1:  This epithet derives from the region’s Lamba language, nowadays spoken by only few of the urbanized labor migrants who moved to Mufulira to seek employment in the copper mine. See: Brian Siegel, “The “Wild” and “Lazy” Lamba: Ethnic Stereotypes on the Central African Copperbelt”, in: Leroy Vail (ed.), The Creation of Tribalism in Central Africa (London: James Currey, 1989), 350-371.]  [2:  These associations are based on interviews conducted by Iva Peša, with the assistance of Suzyika Nyimbili, in Mufulira in March 2024. ] 

Yet at the start of the twenty-first century those who call Mufulira home started emphasizing a more sinister meaning of abundance. After 2000, the new private mine owner, Mopani Copper Mines Plc, divested from its social responsibilities and retrenched hundreds of workers, focusing instead on the core business of copper production in economically troubling times.[endnoteRef:3] As a result of a protracted recession, residents remorsefully remark that Mufulira has become a place with an abundance of potholes and, more problematically, an abundance of pollution. Especially sulfur dioxide pollution, locally referred to as senta, shapes everyday lifeworlds in neighborhoods such as Butondo and Kankoyo.[endnoteRef:4] Through oral histories, archival documents, ethnography, and poems, this chapter asks how decades of mining and environmental transformation have informed people’s thoughts, actions, and their sense of belonging to Mufulira. Foregrounding the varied perspectives of Mufulira’s long-term residents, the chapter traces what their life has been like in the midst of the abundance of senta. After an historical overview of mining and urban life, sections on air, water, and Mufulira’s distinct varieties of environmentalism follow.  [3:  Alastair Fraser and Miles Larmer (eds.), Zambia, Mining, and Neoliberalism: Boom and Bust on the Globalized Copperbelt (New York: Palgrave Macmillan, 2010). ]  [4:  Jennifer Chibamba Chansa, “State, Mining Companies and Communities: A History of Environmental Pollution in Zambia, 1964 to the Present” (PhD Diss., University of the Free State, South Africa, 2020). ] 


<A> The Life Cycle of a Mining Town
“At the time Butondo was constructed, it was very beautiful. There were trees everywhere and houses were decorated with flowers. But looking at it today, it’s like a war zone. It has gone to waste.”[endnoteRef:5] Alfred Kalaba, a former mineworker, sighed deeply when he reflected on the degradation of his neighborhood’s environment from the early 1960s until 2025. He pointed at the countless cracks in people’s houses following underground blasting, the corroded roofing sheets from the smelter’s acidic emissions, the absence of vegetation due to continuous sulfur dioxide fumes, and the repeated acid spills that make water unfit for drinking and kill aquatic life in the surrounding streams and rivers. A running joke which encapsulates this sense of decay is that in some of the once sturdy homes, you are now able to shake your neighbor’s hand through the deep cracks. The mining industry built Mufulira and mining continues to define the town. A 1967 government development plan, published shortly after Zambia gained independence, ascribed Mufulira’s “origins, expansion and viability to the copper mine.”[endnoteRef:6] That Kalaba ties the town’s environmental changes closely to mining seems unsurprising in this context. This section traces the historical development of Mufulira town and its inseparable relationship to the extraction of copper.  [5:  Interview with Alfred Kalaba, Butondo, Mufulira, 12 March 2024. ]  [6:  National Archives of Zambia (hereafter NAZ), Mufulira Review of Development Plan, 1967, 3.] 
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Figure 2.1: Map of Mufulira, drawn by Brian Edward Balsley, GISP

Mining has been Mufulira’s lifeblood since 1923. In that year, James Moir and James Grey, two British prospectors working for the Rhodesian Congo Border Concession, first officially reported evidence of copper mineralization, seemingly in the middle of the bush. Yet this “discovery” disregarded centuries of Lamba mining of the region’s shallower deposits, which produced copper currency (croisettes), tools, and ornaments that chiefs and merchants traded as far as the Atlantic and Indian Ocean coasts.[endnoteRef:7] Lured by the promise of copper wealth on the colonial frontier, a prospecting camp quickly sprung up in the 1920s. This rough settlement of South African, British, and miscellaneous European prospectors and itinerant black laborers, all living in tents and working with little more than picks and shovels, gained the notorious nickname of “driller’s graveyard.” Like other mining sites at the time, the camp struggled with frequent outbreaks of deadly blackwater fever and there was a constant danger of snakebites.[endnoteRef:8]  [7:  Nicolas Nikis and Alexandre Livingstone Smith, “Copper, Trade and Polities: Exchange Networks in Southern Central Africa in the 2nd Millennium CE”, Journal of Southern African Studies 43, No. 5 (2017): 895-911.]  [8:  Timo Särkkä, “The Lure of Katanga Copper: Tanganyika Concessions Limited and the Anatomy of Mining and Mine Exploration”, South African Historical Journal 68, No. 3 (2016): 318-341; Duncan Money, White Mineworkers on Zambia’s Copperbelt, 1926-1974: In a Class of Their Own (Leiden: Brill, 2021).] 

Irrespective of these harsh conditions, Mufulira steadily expanded. The mining settlement attracted migrants from across Southern and Central Africa, but also speculative investors and what would become large multinational companies – most prominently Rhodesian Selection Trust – who made fortunes on the backs of labor migrants.[endnoteRef:9] With limited prospects of profitably exploiting cash crops, the ailing colonial treasury became profoundly dependent on taxing mining revenue. Through an uneasy alliance between colonial and mining interests as well as private initiatives, brick houses replaced tents and shops, schools, and churches were built.[endnoteRef:10] The mine completed a small concentrating plant in 1931, but the global economic depression suspended further development. Two years later, once the underground shafts had been fully dewatered, the mine reopened. This was the start of a period of unbridled expansion, punctuated only by the Mufulira mine disaster in 1970.  [9:  Hyden Munene, “Mining the Past: A Report of Four Archival Repositories in Zambia”, History in Africa 47 (2020): 359-373. ]  [10:  Hugh Macmillan, “Mining, Housing and Welfare in South Africa and Zambia: An Historical Perspective”, Journal of Contemporary African Studies 30, No. 4 (2012): 539-550. ] 

Mufulira completed its smelter – one of just three smelters on the Copperbelt – in 1937. At that time, the mine’s annual production was 60,000 metric tons of blister copper. Two decades later, the mine expanded its operation from three to five shafts, when prospectors discovered a western extension of the orebody. As a result, by the late 1960s, copper output had nearly tripled to 160,000 metric tons a year. Mufulira mine struggled to meet this figure in subsequent years, plagued as they were by severe technical and economic challenges.[endnoteRef:11] By the late 1990s, production dropped to a historic low of 55,000 metric tons of blister copper.[endnoteRef:12] Yet since 2005, the mine has found a new lease of life, opening an acid and heap leach plant, as well as an ultra-deep mine shaft that increased production drastically and extended the lifespan of the mine by 25 years. At the 2019 launch of Mufulira Deeps, the world’s second deepest single-shaft underground copper mine, the project manager celebrated its promise of productivity: “Mufulira Deeps will do everything faster, more efficiently, more safely and with less handling.”[endnoteRef:13] While there was reason to believe in heightened output – Mufulira mine was dubbed the “Cinderella of the Copperbelt” after all – a long history of pollution left many skeptical about claims to “sustainable”, “safe” or “green” mining.[endnoteRef:14]  [11:  See: Summary of Operations RCM Mufulira Division (1976); Iva Peša and Benoît Henriet, “Beyond Paternalism: Pluralising Copperbelt Histories”, in: Miles Larmer et al. (eds.), Across the Copperbelt: Urban & Social Change in Central Africa’s Borderland Communities (Woodbridge: James Currey, 2021), 27-51.]  [12:  Zambia Consolidated Copper Mines Limited, Annual Report, 1996.]  [13:  https://miningforzambia.com/one-deepest-copper-mines-nears-completion-mufulira/]  [14:  Iva Peša, “Mining, Waste and Environmental Thought on the Central African Copperbelt, 1950-2000”, Environment and History 28, No. 2 (2022): 259-284. ] 

Bringing all this copper ore to the surface and processing it into a saleable form required large amounts of labor. The cash-strapped colonial administration largely relied on the Copperbelt’s mining companies to develop housing and urban infrastructure. Mufulira mine built the town for the sole purpose of housing its workers. Kankoyo and Kantanshi neighborhoods developed first in the 1930s (see Figure 2.1). Mine management located houses strategically close to the shafts, so that mineworkers would not have to travel far to their workplace during nightshifts. These mining neighborhoods consisted of small one or two bedroomed houses, positioned in straight roads and square sections. The unimaginative House 1, Section 1 is still inhabited (see Figure 2.2). Looking at the smelter from her yard, Regina Musale, who was born and bred in Kankoyo, reflects bitterly on these spatial planning decisions: “The mine just put us here to dig up copper, that’s all. They never even bothered to name our streets.”[endnoteRef:15] The slightly more spacious Butondo neighborhood developed in the 1950s, housing black workers for the newly identified western orebody. In stark contrast to the overcrowded accommodation for black workers near the mine’s hazards, white managers built their houses at a distance from the mine, in tree-lined suburbs such as Eastleigh and Fairview. Under colonial rule, segregation was strict in both overt and more subtle ways. Only people of British or European descent could hold senior and supervisory roles. Recreation facilities, hospitals, and even shops were all segregated. Black mineworkers had a dedicated shopping area at Kwacha, with a buzzing open-air market as well as a range of retail shops, but if they ever wanted to shop in town they needed to buy their meat through a hole in the wall. After independence and coordinated policies of Zambianization, black managers moved into former white neighborhoods and class distinctions largely replaced racial segregation.[endnoteRef:16]  [15:  Interview with Regina Musale, Kankoyo, Mufulira, 7 March 2024. ]  [16:  Zambianization was the post-independence policy of replacing non-Zambian (especially European) citizens with Zambians in various occupations, see: Duncan Money, “‘Aliens’ on the Copperbelt: Zambianisation, Nationalism and Non-Zambian Africans in the Mining Industry”, Journal of Southern African Studies 45, No. 5 (2019): 859-875. ] 

The construction of a smelter on the boundary between Kankoyo and Kantanshi in 1937 cemented a pernicious and violent form of environmental racism, the effects of which Mufulira is still grappling with.[endnoteRef:17] Before 2005, Mufulira had “no sulphur dioxide abatement facilities” and all fumes were simply “vented to the atmosphere.”[endnoteRef:18] Having grown up with a view of the smelter, Stevania Makasa remembers that in the 1960s, when the mine still used coal in its furnaces, she could see the smoke “coming out with a dark color. It was black when they were smelting.”[endnoteRef:19] Particularly Kankoyo, located directly downwind from the smelter, has been badly affected by the fumes. Excessive sulfur dioxide emissions cause chronic pulmonary diseases, skin rashes, and in some areas vegetation has completely disappeared.[endnoteRef:20] “Kankoyo is like a desert, nothing grows”, Makasa despairs while looking out over her barren, sandy yard where only a hedge of ulunsonga (pencil cactus, see below) stands (see Figure 2.4).[endnoteRef:21] On windy days in July, the breeze carries sulfur dioxide fumes, debris from the mine dump, and dust from the dilapidated and largely unpaved roads toward Kankoyo’s homes and into people’s lungs, creating a toxic cocktail that turns breathing into a suffocating, damaging act; an instantiation of environmental violence.  [17:  Chansa. ]  [18:  J. Ross and D. de Vries, “Mufulira Smelter Upgrade Project – ‘Industry’ Smelting on the Zambian Copperbelt”, Mopani Copper Mines (2005). In 2005 the smelter annually emitted approximately 94,000 metric tons of sulfur dioxide to the air. ]  [19:  Interview with Stevania Makasa, Kankoyo, Mufulira, 7 March 2024.]  [20:  D. Muma, B. Besa, J. Manchisi, and W. Banda, “Effects of Mining Operations on Air and Water Quality in Mufulira District of Zambia: A Case Study of Kankoyo Township”, The Journal of the Southern African Institute of Mining and Metallurgy 120 (2020): 287-298. ]  [21:  Interview with Stevania Makasa. ] 

Both oral histories and rare archival documents record how mining generated structural environmental racism in Mufulira. Reflecting on the colonial legacies of spatial planning, former mine supervisor Teddy Kasongo lucidly explains that “blacks were on this side, whites were on the other side. And the wind would blow toward us, making us cough without stopping.”[endnoteRef:22] According to Thomas Nkhata, who held a managerial position at the mine in the 1980s, this was a general, intentional pattern: “If you go to any mining town in Zambia, wherever blacks were staying, that’s where they would put smelters. I don’t know what they were thinking of us, I don’t know why they designed it that way.”[endnoteRef:23] Archival fragments confirm that the proximity of mine infrastructure to residential areas was not accidental. The Smoke Damage (Prohibition) Act of 1934, first implemented in Luanshya but soon enforced throughout the Copperbelt, provides blatant evidence. This act decreed that within a circle of five miles of a copper smelter no person would be allowed to claim damages or to interfere with smelter operations, no matter how bad the pollution. Mine management asserted that land was “taken up by the public with the full knowledge of the actual disabilities arising from the proximity of the smelter, as well as the advantages of proximity to an industrial centre.”[endnoteRef:24] This legislation, which sanctioned the mining industry’s pursuit of profit at the expense of people’s health and environmental well-being, was only repealed in 1996. While the hugely asymmetrical power relations of colonialism would have made protest against the mine difficult even if this act had not existed, the mining industry’s hegemony continued to make speaking up about pollution difficult long after independence. [22:  Interview with Teddy Kasongo, Kantanshi, Mufulira, 9 March 2024. ]  [23:  Interview with Thomas Nkhata, Eastleigh, Mufulira, 5 March 2024. ]  [24:  NAZ SEC3/261 Smelter Site, Luanshya, April 1936.] 

Extractive violence toward people and environments is widespread throughout Africa. Gabrielle Hecht uses Johannesburg’s toxic mine dumps to exemplify how environmental violence gets “built into infrastructures that in turn reinforce and extend” diverse forms of inequality. Similarly, in Mufulira, such inequalities “remained embedded in infrastructures and environments, acquiring new life, causing new harms,” beyond the end of colonialism.[endnoteRef:25]  [25:  Gabrielle Hecht, Residual Governance: How South Africa Foretells Planetary Futures (Durham: Duke University Press, 2023), 5. ] 

Mufulira is in many ways a quintessential mining town, comparable to Butte in the United States and Chuquicamata in Chile.[endnoteRef:26] Financially, copper has been Zambia’s backbone since the 1930s: in 1973, copper accounted for over 95 percent of Zambia’s export earnings, a figure that dropped to a still sizable 72 percent in 2022. This financial power translated into strong influence over politics, urban planning, and many other issues. Since 1923, Mufulira mine stood at the center of people’s lives, identity, wealth, and well-being. Through economic growth and recession, the mine attracted people to Mufulira. The town’s population rose from 50,000 in 1956, to 150,000 in 1980, and 200,000 in 2022.[endnoteRef:27] Mineworkers only ever made up a minority of Mufulira’s population, even though historical studies of the Copperbelt have focused disproportionately on the emergence of an industrialized working class.[endnoteRef:28] The town accommodated teachers, traders, charcoal burners, and a large variety of others tempted by the “Expectations of Modernity” that mining fostered.[endnoteRef:29] Non-mineworkers lived in largely self-built neighborhoods such as Kamuchanga, Chibolya, and Kansuswa, serviced by the municipal council. Yet no matter whether one lived in a mining or a council neighborhood, the mine influenced all spheres of daily life.  [26:  Marcelo J. Borges and Susana B. Torres (eds.), Company Towns: Labor, Space, and Power Relations across Time and Continents (New York: Palgrave Macmillan, 2012). ]  [27:  Federation of Rhodesia and Nyasaland, Census of Population (1956), 4, 76–78; Central Statistical Office, Monthly Digest of Statistics, Jan–Mar (1981), 2; Zambia Statistics Agency, Census of Population and Housing (2022), 17. ]  [28:  Miles Larmer, Living for the City: Social Change and Knowledge Production in the Central African Copperbelt (Cambridge: Cambridge University Press, 2021); Peša and Henriet, 41. ]  [29:  James Ferguson, Expectations of Modernity: Myths and Meanings of Urban Life on the Zambian Copperbelt (Berkeley: University of California Press, 1999).] 
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Figure 2.2 House 1, Section 1, Kantanshi, photograph taken by Danny Chiyesu, March 2024
Because the colonial state was under-resourced and overwhelmed by the quick growth of Copperbelt towns, mining companies built housing for their workers. While the mines had at first intended to attract temporary single male labor migrants, they soon realized that a skilled and stabilized workforce would be more productive. In the 1940s and 1950s, Copperbelt mining companies started building family housing, and they managed water and electricity provision as well.[endnoteRef:30] Through such large-scale infrastructure projects, the mine dominated the outlook of Mufulira town. The mine also ran hospitals and beer halls, they sponsored sports teams, and as part of a civilizing mission it organized welfare clubs, where women would get knitting lessons while children learned how to read and write. Through employment, infrastructure, and leisure, the mining company built a system of dependence that many have labelled “paternalism”.[endnoteRef:31] According to anthropologist Benjamin Rubbers, paternalism allowed the company “to take charge of, and control, the lives of their workers and their families.”[endnoteRef:32] By providing extensive social welfare, the mine hoped to foster loyalty, discipline, and control over the workforce, all of which made it more difficult to contest pollution and environmental degradation.  [30:  Macmillan, 539-550. ]  [31:  Brian James Leech, The City that Ate Itself: Butte, Montana and Its Expanding Berkeley Pit (Reno: University of Nevada Press, 2019). ]  [32:  Benjamin Rubbers (ed.), Inside Mining Capitalism: The Micropolitics of Work on the Congolese and Zambian Copperbelts (Woodbridge: James Currey, 2021), 3. ] 

This form of paternalism expanded even further after independence. When the Zambian state nationalized the mines in 1969, eventually under the umbrella of Zambia Consolidated Copper Mines (ZCCM), welfare provisions peaked.[endnoteRef:33] Teacher and theater director John Kapesa remembers that “the mines at that time were literally supplying everything. When a bulb in your house finishes, you just go to an office, they give you two new ones. We never paid for anything, no water bills, no electricity bills.”[endnoteRef:34] Through these “cradle-to-grave” welfare policies, the boom and bust of Mufulira mine sent shock waves through the entire town. Water provision in all of Mufulira depended on the mine. Whereas mine neighborhoods were supplied with filtered water from underground operations, council neighborhoods relied on the Kafue river into which the mine released its effluents – causing acid scares whenever the mine’s filters failed.[endnoteRef:35] Similarly, mineworkers’ salaries generated a market for all kinds of traders. Clementina Mwape, who sells vegetables at Kamuchanga market, fondly remarked that, “When miners got paid, we would have money. The whole market would shake [with activity].”[endnoteRef:36] But this strong dependence on the mine also proved to be problematic, particularly under the one-party state (1964-1991). Because mining revenue was the main source of income of the Zambian state, ensuring continued production was a top government priority. In this context, it was difficult to raise concerns about allegedly “subversive” issues such as pollution. Alex Mwape, a former member of the Mineworkers Union of Zambia, remembers being concerned about toxic fumes, but he also pragmatically noted that “you cannot bite the hand that feeds you. If you reported these issues to your employer, they would fire you.”[endnoteRef:37]  [33:  ZCCM was created in 1982, through a merger between Roan Consolidated Copper Mines (operating Mufulira, Chambishi, and Roan Antelope mines) and Nchanga Consolidated Copper Mines (operating Nchanga, Nkana, and Konkola mines). ]  [34:  Interview with John Kapesa, Eastleigh, Mufulira, 4 March 2024. ]  [35:  Barbara Mwila Kazimbaya-Senkwe and Simon C. Guy, “Back to the Future? Privatisation and the Domestication of Water in the Copperbelt Province of Zambia, 1900-2000”, Geoforum 38, No. 5 (2007): 869-885. ]  [36:  Interview with Clementina Mwape, Kamuchanga, Mufulira, 18 March 2024.]  [37:  Interview with Alex Mwape, Butondo, Mufulira, 14 March 2024. ] 

The long period of boom turned into bust on 25 September 1970. During the Mufulira disaster two million metric tons of mud, slimes, and sludge collapsed into the mine through a sinkhole from Tailings Dam 3, killing 89 mineworkers. Engineers had been warning about the instability of waste storage ponds for years, but sustaining copper production consistently trumped safety concerns.[endnoteRef:38] The largest mining disaster in the history of the Copperbelt was thus completely avoidable, revealing the shaky foundations of Mufulira’s rapid development. After the Mufulira disaster the mines became more safety conscious, but their concern never extended beyond the workplace. For residents, however, mine safety was inextricably linked to their environment, their livelihoods, and their sense of belonging to Mufulira. For decades, women had planted fields in the sinkhole area and children had playfully enjoyed escaping from what they called “quicksand”. The disaster eroded the very foundations upon which Mufulira was built. That is why Joyce Chabalala, a mineworker’s wife, resolved that “after this accident, I will advise my husband to go home and concentrate on farming.”[endnoteRef:39] Large sections of the eastern half of the mine flooded with water and became unworkable. As a result, copper production remained very limited throughout 1971. Even though production was boosted again with the development of deep-level mining in the 1980s, Mufulira mine struggled to recover after the disaster.[endnoteRef:40]  [38:  Alfred Tembo, “After the Deluge: Appraising the 1970 Mufulira Mine Disaster in Zambia”, Historia 64, No. 2 (2019): 109-131. ]  [39:  Times of Zambia, 29 September 1970. Quoted in Tembo, 123.]  [40:  Zambia Consolidated Copper Mines archives, Ndola (hereafter ZCCM), 15.3.7D, “The Mufulira Mine Disaster”, 1970; ZCCM, 18.7.4C, “An Interim Report of Mining at Depth, Mufulira”, 1987.] 

Geopolitics also caused turbulence. The two oil crises in the 1970s ushered in a period of protracted economic decline, during which copper prices plummeted. By the 1990s, the spiraling foreign debts of the state-owned company ZCCM forced the Zambian government to take out a World Bank loan to keep afloat. The major loan conditionalities were a set of far-reaching austerity measures called Structural Adjustment Programs and the privatization of the mines.[endnoteRef:41] Mopani Copper Mines Plc purchased Mufulira mine on 1 April 2000, quickly dismantling previous paternalistic welfare provisions. In the early 2000s, water provision was privatized, houses were sold to sitting tenants, and hundreds of mineworkers were retrenched. This dealt a formidable blow to Mufulira: mining employment, which had once provided a lifelong livelihood, became precarious and scarce; water provision, which the mines had maintained and provided for free, became metered and had to be paid for; soccer clubs that had been supported by the mines needed to find new sponsors, and much more.[endnoteRef:42] But the new mine owners did manage to increase copper production. The Copperbelt mines did good business during the global commodity super-cycle (2000-2014), when copper prices rose to historic peaks.[endnoteRef:43] In Mufulira, the mine owners invested in a high-tech ISASMELT plant in the smelter, enabling the production of sulfuric acid for export, and work commenced on the Mufulira Deeps shaft. Whereas employment in the mine decreased with mechanization, heightened production noticeably increased levels of pollution. This pollution triggered ardent protests, particularly in Butondo during the toxic acid mist episode in 2012 and in Kankoyo in 2014 when unrelenting acid fumes set off stone-throwing protests that the police struggled to subdue (see Environmentalism section below). During the COVID-19 pandemic, Mufulira mine was placed on “care and maintenance”, with only very limited operations continuing. In 2024, investors from the United Arab Emirates decided to revamp production once more. [41:  Alastair Fraser and John Lungu, For Whom the Windfalls? Winners & Losers in the Privatisation of Zambia’s Copper Mines (Civil Society Trade Network of Zambia, Lusaka, 2007). ]  [42:  Patience Mususa, There Used to Be Order: Life on the Copperbelt after the Privatisation of the Zambia Consolidated Copper Mines (Ann Arbor: University of Michigan Press, 2021). ]  [43:  Andrew Bowman et al., “Mining in Africa after the Supercycle: New Directions and Geographies”, Area 53, No. 4 (2021): 647-658. ] 

Through boom and bust, Mufulira’s reliance on mining seems here to stay. While projections estimate exhaustion of the mine around 2034, active prospecting is ongoing.[endnoteRef:44] When asked what would happen if the copper mine closed down, residents from Butondo to Kansuswa unanimously respond that Mufulira would become a “ghost town”. Thomas Nkhata, a former mine manager, passionately exclaimed that the closing of the mine would be a disaster: “It might be the end of Mufulira. Because our life depends on the mines. We don’t have any other industry.”[endnoteRef:45] The history of mining in Mufulira has completely transformed the town’s environment and people’s lifeworlds. One issue, in particular, has been a recurrent concern and the subject of heated public debate: air pollution. The next section turns to histories of senta (sulfur dioxide fumes).  [44:  Particularly promising is Chilibwe Mine, off the Ndola-Mufulira road. https://xtractresources.com/projects-operations/chilibwe-copper-project/]  [45:  Interview with Thomas Nkhata. ] 
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Figure 2.3 Mufulira Mine and the Black Mountain from Kankoyo, photograph by Danny Chiyesu, March 2024

<A> Air
Anyone who lives in Kankoyo sees, hears, and smells the mine day in, day out. All the houses face the towering, thumping copper plant and its belching chimney (see Figure 2.3). Their proximity to the mine’s imposing infrastructure makes these houses feel particularly flimsy. Cracked walls, poorly fitted windows, and porous roofing sheets invite fumes in, rather than keeping them out. And Mufulira mine produces a lot of noxious fumes. This is a feature of its geological setting. From the profit-oriented perspective of the mining company, Mufulira’s deposit contains large amounts of “waste”. Even in the richest seams, copper concentrations do not exceed 5 percent.[endnoteRef:46] Mineralization consists largely of copper sulfide ores, in which copper atoms are chemically bound to iron and sulfur atoms.[endnoteRef:47] Separating valuable yet miniscule copper particles from the far more abundant sulfur atoms requires applying intense heat.[endnoteRef:48] As sulfur breaks loose and combines with oxygen during copper refining, it produces huge amounts of sulfur dioxide (SO₂). A colorless gas with a pungent smell that many compare to rotten eggs, sulfur dioxide is in and of itself not extremely toxic. However, the situation changes when one is exposed to high concentrations for a prolonged period of time.[endnoteRef:49] In the 1990s, Mufulira smelter still had no means of sulfur dioxide abatement, emitting a staggering monthly 5,000 metric tons of sulfur dioxide straight to the air.[endnoteRef:50] As a newspaper article matter-of-factly commented, the “end result of these emissions can only be danger to lives of people and animals.”[endnoteRef:51] When exposure is as high as it is in Mufulira, sulfur dioxide fumes – dubbed senta – become life-threatening, in some cases deadly. How did people in neighborhoods such as Kankoyo, Butondo, and Kantanshi make sense of these toxic fumes? How did they learn to live with air pollution?[endnoteRef:52]  [46:  What counts as “waste” of course changes over time. Robyn d’Avignon, “Minerals”, Somatosphere 11 December 2017, https://somatosphere.com/2017/minerals.html/ With improved technology, copper deposits of 1 percent can now be commercially worked.]  [47:  Copper sulfides include chalcopyrite (CuFeS₂ Copper Iron Sulfide), bornite (Cu₅FeS₄ Copper Iron Sulfide), and chalcocite (Cu₂S Copper Sulfide). Jan van Eden, “Geology Mufulira”, Economic Geology 69 (1974): 59-79. ]  [48:  Martina Vítková et al., “Leaching of Metals from Copper Smelter Flue Dust (Mufulira, Zambian Copperbelt)”, Applied Geochemistry 26 (2011): s263-s266.]  [49:  Sipiwe Chihana, Jameson Mbale, and Nachimunya Chaamwe, “Unveiling the Nexus: Sulphur Dioxide Exposure, Proximity to Mining, and Respiratory Illnesses in Kankoyo: A Mixed-Methods Investigation”, International Journal of Environmental Research and Public Health 21, No. 7 (2024): 1-29; A. Muimba-Kankolongo, C. Banza Lubaba Nkulu, J. Mwitwa, F.M. Kampemba, and M. Mulele Nabuyanda, “Impacts of Trace Metals Pollution of Water, Food Crops, and Ambient Air on Population Health in Zambia and the DR Congo”, Journal of Environmental and Public Health (2022), 4515115. ]  [50:  ZCCM 8.1.2F Box 4, Environmental Management Services, Mufulira, 1997.]  [51:  ZCCM 8.1.2F Times of Zambia 25 January 1993.]  [52:  Mufulira’s experiences are not unique in this respect. See: Kim Fortun, Advocacy after Bhopal: Environmentalism, Disaster, New Global Orders (Chicago: Chicago University Press, 2001); Kate Brown, Plutopia: Nuclear Families, Atomic Cities, and the Great Soviet and American Plutonium Disasters (Oxford: Oxford University Press, 2013). ] 

Long-term residents of Mufulira describe the bodily sensation of senta in very similar ways: an inescapable urge to cough, a tightness in their chest, a feeling of choking. Yet how people explain and respond to senta’s physical harm differs significantly. Whereas some express shock and outrage, others rationalize senta as a normal part of life in a mining town.[endnoteRef:53] Bridget Kanini, who moved to Mufulira to work as a teacher in an affluent part of town, recalls her first encounter with senta in the 1970s: “The first time I experienced the fumes coming from the mines, I was so surprised. I was in a bus and I just heard everybody coughing. Then I found myself also coughing because of the fumes. At that time fumes would fill the whole mining area, including the schools.”[endnoteRef:54] Having grown up in Zambia’s rural Southern Province, Kanini felt indignation over senta’s blatant environmental injustice.[endnoteRef:55] Stevania Makasa made sense of senta quite differently, though. Born and raised in Kankoyo, she had lived among senta all her life, practicing what anthropologist Loretta Lou refers to as the “art of unnoticing” harmful fumes. Lou explains this “art of unnoticing” as a purposeful, “contrived form of ignorance” that enables people “to live with the reality of pollution and reclaim their agency in face of the inevitable.”[endnoteRef:56] This concept draws our attention to how people live in environmental precarity among industrial harm, how they persevere and survive in toxic circumstances. While being acutely aware of its harm, senta was such a quotidian experience for Makasa that she never remembers discussing it with her neighbors, apart from a flippant, “ah, this senta is bad today!” In our conversation, Makasa was able to clearly link her niece’s asthma, the inability of her sweet potatoes to grow in Kankoyo’s degraded soils, and the acid rain that constantly corroded her roof to the mine’s sulfur dioxide emissions. Still, she shrugged and remarked that “we have just grown up with this from the time we were young.” Her active efforts at unnoticing – or learning to live with pollution – made Makasa respond to senta in a pragmatic manner: “when the senta comes and it is bad, you just cover your face and put a cloth over your mouth and nose. You cough and cough, and then it passes. That is when you continue walking again.”[endnoteRef:57]  [53:  Iva Peša, “Anthropocene Narratives of Living with Resource Extraction in Africa”, Radical History Review 145 (2023): 127-129. ]  [54:  Interview with Bridget Kanini, Eastleigh, Mufulira, 5 March 2024. ]  [55:  Nicole Fabricant, Fighting to Breathe: Race, Toxicity, and the Rise of Youth Activism in Baltimore (Berkeley: University of California Press, 2022). ]  [56:  Loretta Ieng Tak Lou, “The Art of Unnoticing: Risk Perception and Contrived Ignorance in China”, American Ethnologist 49, No. 4 (2022): 590. ]  [57:  Interview with Stevania Makasa. ] 

Kanini and Makasa sensed senta in identical ways: through the bodily reflex of coughing both tried to prevent harmful sulfur dioxide particles from entering their airways. Still, these two women, who lived just meters apart for most of their lives, attributed meaning to senta in opposite ways. Whether senta was something to be opposed or accommodated depended on residential locality (the direction of the wind blew senta more forcefully to Kankoyo than to town), positionality (Kanini worked as a teacher, Makasa was a mineworker’s wife), and historically shifting power relations and moral geographies (as we will see below, it was more difficult to openly contest pollution under ZCCM than it was after privatization). Makasa’s attempts to learn to live with the inescapable reality of senta involved naturalizing the presence of the mine, unnoticing its environmental harm by reasoning that, “we are still standing, surely pollution cannot be so bad.” But senta’s effects were too severe not to be noticed. A 2024 study by data scientists Sipiwe Chihana, Jameson Mbale, and Nachimunya Chaamwe measured sulfur dioxide levels at Kankoyo Clinic 5 that surpassed the Zambia Environmental Management Agency (ZEMA) permissible threshold by a mind-boggling 1713.11 percent.[endnoteRef:58] The ramifications of such continuously high concentrations of senta shaped environmental and human health, but also everyday outlooks, behaviors, and responses. They shaped environmental lifeworlds.  [58:  Maximum concentrations of 2266.39 μg/m³ were measured. Chihana, Mbale, and Chaamwe, 17. ] 

There is one crop that illustrates the effects of senta on environmental well-being like no other, namely ulunsonga (pencil cactus, Euphorbia tirucalli). Ulunsonga is a succulent that secretes toxic milky latex from its branches. Its sap is extremely irritating to the skin and can cause temporary blindness when it comes into contact with the eyes. Euphorbia tirucalli is a plant native to the drier savanna areas of Africa, and it was present in Mufulira long before mining started.[endnoteRef:59] Yet from the 1930s onward, intensifying copper mining and its suffocating air pollution transformed ulunsonga into an indicator species, whose abundance reflected the overall ill health of Mufulira’s ecosystem (see Figure 2.4).[endnoteRef:60] Former mineworker and avid gardener Nevers Mulenga observed that senta destroys all plants, except ulunsonga. “Ulunsonga is the only plant that is able to resist the heavy emissions”, Mulenga notes.[endnoteRef:61] While people in Kankoyo, Kantanshi, and Butondo need to put in a lot of effort to grow tomatoes, papaya trees or flowers on the bare sandy soils, ulunsonga can grow anywhere. Senta, thus, suppresses certain lifeforms, but propagates others.[endnoteRef:62] In this sense, ulunsonga exemplifies what literary scholar Elizabeth Miller calls “extraction ecologies”: while mining destructively disturbs ecosystems by removing materials from the earth, it creates new, distinct ecologies at the same time.[endnoteRef:63]  [59:  A.E.G. Storrs, More about Trees: Interesting Facts & Uses of Some Common Zambian Trees (The Forest Department: Ndola, 1982), 19. ]  [60:  John H. Lawton and Kevin J. Gaston, “Indicator Species”, in: Simon Asher Levin (ed.), Encyclopedia of Biodiversity (Waltham: Academic Press, 2001), 437-450. ]  [61:  Interview with Nevers Mulenga, Kantanshi, Mufulira, 9 March 2024.]  [62:  See Anna Lowenhaupt Tsing, The Mushroom at the End of the World: On the Possibility of Life in Capitalist Ruins (Princeton: Princeton University Press, 2015). ]  [63:  Elizabeth Carolyn Miller, Extraction Ecologies and the Literature of the Long Exhaustion (Princeton: Princeton University Press, 2021), 5. ] 

In Mufulira’s senta-infused extraction ecology, the hardy ulunsonga spread everywhere, becoming particularly popular as a hedge to demarcate housing plots. In a joking manner, Mulenga claimed that ulunsonga’s sturdiness reflected on the people as well: “People that come from mining areas are like ulunsonga; they are able to resist trouble, resist poverty.”[endnoteRef:64] Yet for Makasa, such jokes were not positive at all: “We used to feel bad when people would say that they can't stay in Kankoyo because there is only ulunsonga. Such remarks made us think that those of us who stay here are very low people.”[endnoteRef:65] Senta’s toxicity shaped not only ecosystems, dictating that to grow any greenery apart from ulunsonga in proximity to the smelter people needed to replace the topsoil and apply large amounts of fertilizer, it also affected people’s sense of self-worth and social status. Indeed, senta pervaded environmental lifeworlds: informing how people explain, attribute meaning, and respond to environmental transformation. Geographers Tomas Frederiksen and Matthew Himley argue that mining companies have such far-reaching influence on surrounding communities that they “contribute to processes of subject (re)formation” and reshape lifeworlds.[endnoteRef:66] This goes beyond political inclinations and social networks, to encompass relationships to the environment. In this book, we zoom in specifically on these environmental lifeworlds. Unpacking environmental lifeworlds is crucial to understanding how people in Mufulira respond to senta’s pernicious harm, whether through protest or everyday forms of adaptation and practices of care that enable “arts of living on a damaged planet.”[endnoteRef:67]  [64:  Interview with Nevers Mulenga. ]  [65:  Interview with Stevania Makasa.]  [66:  Tomas Frederiksen and Matthew Himley, “Tactics of Dispossession: Access, Power, and Subjectivity at the Extractive Frontier”, Transactions of the Institute of British Geographers 45, No. 1 (2020): 59.]  [67:  Anna Lowenhaupt Tsing et al. (eds.), Arts of Living on a Damaged Planet: Ghosts and Monsters of the Anthropocene (Minneapolis: University of Minnesota Press, 2017). ] 

Exposure to senta is and has long been differentiated within Mufulira. Susceptibility and vulnerability depend on factors such as proximity to the smelter and wind direction: whereas in the dry season a powerful wind blows toward Kankoyo, in the rainy season the wind turns and carries the fumes toward Kantanshi (see Figure 2.1). In the more affluent parts of town, by contrast, noticeable senta emissions are rare occurrences, happening only once or twice a year. These differential exposures are by no means a matter of geographical accident.[endnoteRef:68] They are informed by complex historical layerings that have entrenched pernicious forms of environmental injustice. The potent mining industry, through its intimate relationship to the colonial and postcolonial state in Zambia, could to a large extent control who would be exposed to senta. Differential exposure, by extension, shaped how senta would be experienced and what responses to its environmental violence seemed imaginable. Over the decades, these agents of power – mine managers, government officials, but also allied doctors and teachers – put in place structural mechanisms that made speaking up about the harms of senta extremely difficult.[endnoteRef:69]  [68:  On the inequality of spatial planning on the Copperbelt, see: Chansa.]  [69:  See: Larmer, Chapter 9. ] 

We have already seen the colonial Smoke Damage (Prohibition) Act that shockingly remained effective until the 1990s. This act laid the foundations for persistent environmental inequality across the Copperbelt. In the neighboring mining town of Luanshya, representatives of the Roan Antelope mining company reasoned that if a legal claim over pollution “resulted in the smelter being closed down even for a short period the result would be harmful to the whole Territory and such a state of affairs obviously should not be allowed under any circumstances.” That is why, officials argued in 1937, people living close to a smelter “are really not morally entitled to any protection as against the Mining Company for emitting smelter fumes.”[endnoteRef:70] For decades to come, Copperbelt mining companies prioritized production and profit over environment and human health. The colonial state was of course notorious for seeing both environments and people as “exploitable, disposable, fungible”, adding up to what philosopher Nancy Tuana calls environmental racisms.[endnoteRef:71] That environmental degradation and the oppression of particular population groups are interlaced, and even co-constitutive, also becomes clear in Johannesburg, where marginalized and displaced black population groups were purposefully sited next to toxic mine dumps.[endnoteRef:72] A historical approach can help us understand how and why these practices are continued, “how past and current racist practices, institutions, and beliefs fuel environmental degradation”[endnoteRef:73], propelling toxic forms of coloniality into the future.[endnoteRef:74]  [70:  NAZ SEC3/261, Smelter Site, Luanshya, 28 December 1937.]  [71:  Nancy Tuana Racial Climates, Ecological Indifference: An Ecointersectional Analysis (Oxford: Oxford University Press, 2023), 20. ]  [72:  See Chapter 1; Hecht, Residual Governance. ]  [73:  Tuana, 30. ]  [74:  Iva Peša, “Toxic Coloniality and the Legacies of Resource Extraction in Africa”, International Review of Environmental History 9, No. 2 (2024): 33-50. ] 

Mufulira mine intermittently measured air pollution levels since at least the 1950s.[endnoteRef:75] Interviews attest that this went beyond simply monitoring the mine area. Joseph Tumba Menzu, who became the mine’s first ever Zambian community development worker in the late 1950s, remembers that people used to regularly complain about senta during his house visits that were meant to gauge mineworkers’ general concerns. While he would pass on these complaints to the mine’s engineers, direct action did not follow. Menzu pragmatically argued that the company lacked the technical solutions to significantly reduce emissions. “As long as there is industrial activity, pollution is always there. You can’t eliminate it completely, you can only control it.”[endnoteRef:76] Whereas the Mines Safety Department frequently recorded air pollution levels that far exceeded any international standards,[endnoteRef:77] company engineers in the 1970s still proclaimed, with no qualms whatsoever, that smelter emissions did not “produce any ecological ill effects” and that “serious pollution levels or events have not been recorded.”[endnoteRef:78] The existing archival documents on air pollution from the 1950s onward present a clear pattern: Mufulira mine consistently downplayed the effects of senta and “naturalized” pollution, proposing inadequate techno-scientific fixes to engineer harm away while subordinating environmental protection to a crude cost-benefit analysis.[endnoteRef:79] One example is that ZCCM engineers praised Mufulira’s “favourable climatic and geographical circumstances”, claiming that “prevailing winds will normally carry the fumes away over open country.”[endnoteRef:80] Rendering the lives of those families living in Butondo, Kantanshi, and Kankoyo invisible and expendable, such remarks naturalized the presence of industry and condoned the mine’s right to pollute. [75:  The first air pollution measurements in the ZCCM archives dated from 1948. ]  [76:  Interview with Joseph Tumba Menzu, Eastleigh, Mufulira, 6 March 2024.]  [77:  The Mines Safety Department published annual statistics on air pollution from the 1970s. ]  [78:  ZCCM 5.14.5B, Box 3, Pollution General Correspondence, 1970s.]  [79:  Iva Peša, “Between Waste and Profit: Environmental Values on the Central African Copperbelt”, The Extractive Industries and Society 8 (2021), 100793.]  [80:  ZCCM 5.14.5B, Box 3, Pollution General Correspondence, 12 July 1972. ] 

Starting in the 1980s, discourses and policy frameworks regarding pollution on the Copperbelt shifted noticeably. In accordance with international trends, various forms of protective legislation, standards, and monitoring bodies were instituted and all mines compiled Environmental Impact Assessments (EIAs) from the 1990s. Yet even these shifts toward environmental protection had an economic rationale: ZCCM’s skyrocketing debts pushed the Zambian government to take out a World Bank loan, which made stricter environmental management obligatory. A further incentive to formulate EIAs was privatization, as investors interested in buying the mines wanted to know what they were committing themselves to. Mining ventures were broken down into assets and liabilities, with investors only taking over the assets and leaving the liabilities to ZCCM. These circumstances caused a discursive shift in matters of pollution, which, nonetheless, left the underlying priorities of production and profit unchallenged.[endnoteRef:81]  [81:  Peša (2022), 278-283.] 

[bookmark: _Hlk209705724]Despite a changed language and new policy frameworks, the adoption of stricter environmental standards and new abatement technology remained haphazard. In its 1992 Environmental Policy Statement, ZCCM defined itself as a “green mining company”, interested in developing “site and situation specific plans to establish a sustainable balance between the generation of wealth and the protection of the environment.”[endnoteRef:82] To reconcile environmental and economic interests, the company started discussing the idea of capturing Mufulira’s sulfur dioxide emissions in the 1980s. ZCCM proposed to convert sulfur dioxide into sulfuric acid, thereby meeting “the industry’s requirement.” Sulfuric acid (H2SO4) could be used to recover copper from low-grade ores, which made the process “economically attractive.”[endnoteRef:83] ZCCM persistently framed pollution control in an economic logic of reclamation. A new acid plant (a “costly capital venture”) would serve not only to reduce sulfur dioxide pollution, but, more importantly, it would increase revenue by boosting copper production. One calculation estimated that capturing 90 percent of the sulfur dioxide gas would yield “some 12 tonnes per day of copper.”[endnoteRef:84] And not only mining officials, also journalists adopted this economistic rhetoric. An article from the early 1990s argued against stricter air pollution standards, because “the economic life of the nation needs to continue.”[endnoteRef:85]  [82:  ZCCM Environmental Policy Statement, October 1992. ]  [83:  ZCCM 5.14.5B, Box 3, Pollution General Correspondence, April 1984.]  [84:  ZCCM 5.14.5A, ZCCM Operating Divisions, Environmental Data, 20 July 1993. ]  [85:  Zambia Daily Mail, 7 July 1993. ] 

Notwithstanding recurrent discussions, it took years to actually start building the acid plant. Plans firmed up in 2000, when Mopani bought Mufulira mine. In the Development Agreement between Mopani and the government, Mopani obliged to comply with Zambian environmental legislation on sulfur dioxide emissions.[endnoteRef:86] After some research, the company concluded that the old smelter technology was not only polluting, it was also holding back production. The main incentive to ultimately build the new ISASMELT technology was that it would enable the low-cost production of sulfuric acid.[endnoteRef:87] Economic – not environmental – considerations proved paramount. In Mopani’s own words, the sulfuric acid plant would allow the company “to become self-sufficient in respect of acid consumed”, which would “minimise any requirement to import acid at excessive expense.”[endnoteRef:88] In 2006, Mopani congratulated itself for completing “the Upgrade of the Mufulira Smelter to achieve 97 Percent SO2 capture, thereby ending a 70-Year-old legacy of SO2 emissions.”[endnoteRef:89] In a study of the environmental effects of this new smelter, Darius Muma and colleagues argued that between 2007 and 2018 sulfur dioxide capture had indeed improved by over 90 percent. Still, this did not prevent occasional concentrated releases and the annual sulfur dioxide levels in Kankoyo continued to exceed ZEMA statutory limits at 144.5 μg/m³.[endnoteRef:90] [86:  Ross and de Vries, 3.]  [87:  Alistair Burrows, Phil Partington, John Sakala, and Paul Hermit Mascrenhas, “ISASMELT at Mufulira – Increased Flexibility on the Zambian Copperbelt”, in: Florian Kongoli (ed.), Metals and Materials Processing in a Clean Environment, Volume 1: Sustainable Non-Ferrous Smelting in 21st Century (2012), 218.]  [88:  Ross and de Vries, 7.]  [89:  https://mopani.com.zm/operations/]  [90:  Muma et al., 295-296.] 

The new smelter drastically reduced people’s exposure to the long-standing, nagging problem of sulfur dioxide fumes. But technology did not eliminate the problem of high levels of sulfur atoms in the ore, it merely transformed it. Processing sulfur dioxide into sulfuric acid still produces occasional “fugitive” emissions. And sulfuric acid is even more concentrated and corrosive than sulfur dioxide. Kankoyo residents all concur that sulfuric acid fumes cause immediate, severe harm that nobody can ignore. “The acid is far more powerful than the old senta. You can’t see the acid, it has no color. But when it comes out, everyone needs to stop what they are doing, it makes you dizzy and you feel nauseous.”[endnoteRef:91] The toxicity of sulfuric acid is inescapable. Several people in Kantanshi and Butondo have seen loved ones collapse or even die because of sulfuric acid emissions. The heavily mediatized case of the Mufulira District Commissioner Beatrice Mithi, who died after inhaling fumes during a church service on 31 December 2013, is a glaring example. A post-mortem, which was part of her widower’s court case against Mopani, concluded that Mithi had indeed succumbed “from acute respiratory failure due to inhalation of toxic fumes.”[endnoteRef:92] While the court ordered Mopani to pay damages for Mithi’s death, the underlying issue of gross environmental injustice has not been addressed. In fact, many in Mufulira continue to breathe senta – now a mix between sulfur dioxide and sulfuric acid – every day. Decades of copper mining have not only modified the air people breathe in Mufulira, they have also reshaped and irreparably polluted waterflows. The relationship between mining, water, and environmental lifeworlds is the focus of the next section.   [91:  Interview with Regina Musale.]  [92:  Quoted in Rob Davies, “Glencore Court Ruling in Zambia May Trigger New Pollution Claims”, The Guardian 18 September 2016, https://www.theguardian.com/business/2016/sep/18/glencore-court-ruling-in-zambia-may-trigger-new-pollution-claims] 

[image: ]
Figure 2.4 Bare ground and ulunsonga in Kankoyo, photograph by Danny Chiyesu, March 2024

<A> Water 
Water is central to Mufulira’s urban identity in both obvious and unexpected ways. Multiple streams crisscross the town, whereas leaking taps, broken pipes, and untreated sewage send continuous flows of water through the dilapidated ditches in residential neighborhoods. The town itself is named after a river that meanders behind Kankoyo and Kantanshi neighborhoods. On its journey to join the grand Kafue river, Mufulira river first flows past a gigantic piece of mining infrastructure, Tailings Dam 10, from where it connects to Butondo and Kansuswa streams. All these waterbodies have been fundamentally altered by mining activity and pollution.[endnoteRef:93] Copper mining is extremely water intensive: up to 400,000 liters of water are required to produce just one metric ton of copper. At the same time, mines need constant dewatering to keep them workable and dry. Mufulira mine continuously pumps up water from underground, discharging this as effluents into the surrounding streams. These mine effluents are toxic to varying degrees, often containing high concentrations of heavy metals such as copper, cobalt, manganese, and iron.[endnoteRef:94] This has disruptive and sometimes devastating effects on fishing, forestry, and agriculture for many kilometers downstream from the mine and its processing plants.[endnoteRef:95] The water that flows in Mufulira river highlights the tensions inherent to extraction ecologies: as freshwater mixes with toxic industrial effluents, the life-sustaining properties of water risk becoming life-threatening. This section explores these tensions by tracing changing perceptions about mining-induced water pollution. It focuses specifically on tailings, a major form of liquid mining waste, before zooming in on the water pollution protests in Butondo between 2005 and 2012, when sulfuric acid put domestic water supplies at risk.  [93:  Jimmy J. Daka and Angel Kamanga, “Heavy Metals Presence in Mufulira River on the Copperbelt Province of Zambia, A Case Study”, TIJER – International Research Journal 10, No. 3 (2023): 363-371. ]  [94:  Ulf T. Petterson, “A Geochemical Study of the Kafue River, Zambia”, (PhD Diss., Luleå University of Technology, December 2002). ]  [95:  Michael Sankwe Kambole, “Managing the Water Quality of the Kafue River”, Physics and Chemistry of the Earth 28 (2003): 1105-1109. ] 

Managing water is a daily preoccupation of Mufulira mine. When copper mining started, officials immediately noticed water pollution. That is why Copperbelt mining companies have been monitoring the Kafue river, the primary source of water for 40 percent of the Zambian population, on a weekly basis since the 1950s.[endnoteRef:96] Tests regularly recorded heavy metal levels in the effluents that jeopardized aquatic life and were harmful to human health. As a result of mining pollution and overfishing, fish populations in the Kafue river have drastically reduced. Whereas fishers in the 1950s and 1960s could still catch large bream (Oreochromis andersonii), market women increasingly – if reluctantly – sell small dried fish from Lake Tanganyika (called kapenta) as this is all they can get.[endnoteRef:97] Furthermore, agricultural producers downstream from the mines regularly complained about failed harvests and even cattle death, but mining companies stubbornly denied liability.[endnoteRef:98] In one case of cattle deaths in 1981 that made it into court, ZCCM officials argued that “effluent water from mining discharges is not the cause of the deaths of the livestock.” Instead, they asserted that farmers had adopted “improper cattle husbandry practices”, letting their animals disturb the mineralized mud with their hooves.[endnoteRef:99] Despite knowledge of pollution, Mufulira mine for decades sold off excess underground water to the municipality for household consumption, leaving the purification process to the government.[endnoteRef:100]  [96:  Petterson. ]  [97:  David M. Gordon, Nachituti’s Gift: Economy, Society, and Environment in Central Africa (Madison: University of Wisconsin Press, 2006).]  [98:  Iva Peša, “Court Proceedings as Sources for Environmental History: Analysing Struggles for Environmental Justice on the Zambian Copperbelt”, Entreprises et histoire 117 (2025): 155-164. ]  [99:  (ZCCM) 12.3.3C, “Mining Industry’s Stand on the Alleged Pollution of the Mwambashi River”, June 1982.]  [100:  (NAZ) Mufulira Quinquennial Review of Development Plan, 1967. ] 

From the perspective of the mining company, water is a technical problem and water management decisions are made within a calculative cost-benefit framework. A 1972 report by Armstrong-Smith, a ZCCM pollution control officer, illustrates this. He explained that the mines “dispose of large volumes of effluents” containing toxic heavy metals and that these might “impair the quality of streams receiving them.” Yet, “these impurities,” he argued, “are normally present in such low concentrations that their removal from millions of gallons daily by direct chemical means is neither practicable, nor, in some cases, possible.” Reading between the lines, it becomes clear that the costs of pollution control would dampen profits from copper sales. After praising the mining industry for having “what is probably the most searching monitoring system for water in the country”, Armstrong-Smith emphasized “that not all the industry’s effluents can be classed as pollutants.” The report optimistically concluded that the Copperbelt’s water “still remain[s] largely uncontaminated by industrial wastes.”[endnoteRef:101]   [101:  (ZCCM) 5.14.5B, Pollution Miscellaneous, G. Armstrong-Smith, 1972. ] 

By the 1970s, ZCCM did gradually start to acknowledge that their effluents “contribute to the pollution of adjacent streams and rivers”, and that this “could result in irreparable damage to the environment.”[endnoteRef:102] Still, officials confidently asserted that if water pollution was “kept under constant surveillance and strict control” problems could be managed.[endnoteRef:103] Thus, ZCCM monitored and controlled the quality of waste streams, so that its effluents would remain within stipulated limits. With this approach, ZCCM officials – rather presumptuously – claimed to have “resolved the pollution problem.”[endnoteRef:104] Barnabas Bwalya Muna, an experienced mineworker, concurred that ZCCM had procedures to control water pollution: “Once an acid pipe bursts, we would move with vehicles. From the plant near the Kafue river we would pour lime in the water. We would put lime and some sacks, so that the lime prevents the acid from getting into the stream.”[endnoteRef:105] Yet such measures could not prevent accidents from happening. In 2014 a truck carrying 28,000 liters of sulfuric acid overturned, spilling its toxic liquid into Mufulira river. While Mufulira District Commissioner Chanda Kabwe recognized that the water was polluted and fish died, he commended Mopani for acting decisively by pouring lime to neutralize the water: “Immediately after the accident, Mopani … came in to control the situation before any human life could be lost. The acid in the stream was neutralised and the water is now safe.”[endnoteRef:106] These examples illustrate that the mining company viewed water through a technocratic lens. Water pollution tended to be brushed off as an inevitable by-product of extraction, a problem to be solved through increasingly sophisticated technology. Yet this framing obscured the multiple values attached to water as a life-sustaining force.  [102:  (ZCCM) 5.14.5B, H. Matschke, “River Pollution by Mine Effluence in the Kitwe Region”, 1974.]  [103:  (ZCCM) 5.14.5B, “Copperbelt Mines Monitor the Kafue River System for Pollution”, 30 August 1974. ]  [104:  “Keep Away from Slimes Dams”, Mining Mirror January 1997. ]  [105:  Interview with Barnabas Bwalya Muna, Butondo, Mufulira, 12 March 2024. ]  [106:  Chatula Kampo, “Truck Spills 28,000 Litres of Sulfuric Acid into One of Kafue River Streams”, Times of Zambia 20 June 2014. ] 

From the perspective of Mufulira residents, water was more than merely technical. Rehearsing NGO sensitization slogans, such as “Water Is Life”, residents of Kankoyo and Butondo showed great concern over water quality. Numerous people remarked that due to the acidity of the tap water in mining neighborhoods, beans would fail to cook. Ex-ZCCM secretary Fanny Kangwa complained that even if you leave beans to boil for four hours, they will not soften.[endnoteRef:107] Indeed, acid hardens the outer layer of beans’ skin, preventing them from softening. Others noticed black particles in the tap water, particularly if they left water to settle in a bucket. NGO activist Chris Mweemba ironically asked, “What kind of life is this? Where you stay in a locality and you cannot even drink the water?”[endnoteRef:108] While the mine viewed water pollution as an unavoidable “negative externality”, residents of Mufulira proved willing to mobilize over water pollution and claim their right to safe drinking water.[endnoteRef:109] [107:  Interview with Fanny Kangwa, Kamuchanga, Mufulira, 17 March 2024. ]  [108:  Interview with Chris Mweemba, Fairview, Mufulira, 11 March 2024. ]  [109:  Tom Perreault, “Dispossession by Accumulation? Mining, Water and the Nature of Enclosure on the Bolivian Altiplano”, Antipode 45, No. 5 (2013): 1050-1069. ] 

<B> Tailings
Copper mining produces enormous amounts of waste. In fact, some scholars assert that the defining feature of the mining industry is waste management, rather than resource extraction.[endnoteRef:110] In Mufulira, waste is omnipresent. There are non-stop emissions of dark smoke and acidic effluents from the mine’s processing plants. There is also the infamous Black Mountain, which holds a colossal 13 million metric tons of slag. Yet one category of waste trumps all others – tailings. Tailings are liquid waste, a mixture of crushed rock and processing fluids that remain after copper extraction. They contain various chemical additives, such as cyanide and sulfuric acid, which are toxic to all living beings.[endnoteRef:111] Tailings water, consisting of both water from underground and water added during the leaching process, is treated to remove the worst impurities before being released to surrounding streams and rivers. These waterbodies deal with high turbidity and abnormal heavy metal levels as a result.[endnoteRef:112] Tailings soils and effluents are high in heavy metals such as copper, cobalt, iron, lead, manganese, and zinc. These substances accumulate in the soil and are prone to dispersion by wind and water.[endnoteRef:113] Aquatic life and agricultural production for many kilometers downstream from Copperbelt tailings dams are therefore disturbed, even seriously damaged. Because many people rely on streams for drinking water, pollution is also a human health hazard. That is why Dorothy Kasonde, a long-term Butondo resident, resigns, “Well, the water that we drink here is polluted. Even stomach diseases, that’s why they are rampant.”[endnoteRef:114] [110:  Hecht; Timothy J. LeCain, Mass Destruction: The Men and Giant Mines That Wired America and Scarred the Planet (Piscataway: Rutgers University Press, 2009). ]  [111:  Leonce Dunsengemungu, Benjamin Mubemba, and Cousins Gwanama, “Evaluation of Heavy Metal Contamination in Copper Mine Tailing Soils of Kitwe and Mufulira, Zambia, for Reclamation Prospects”, Scientific Reports 12 (2022), 11283. ]  [112:  Kambole, 1105-1009. ]  [113:  Environmental Assessment of Copperbelt Environment Project, Volume 2 (February 2002), 73.]  [114:  Interview with Dorothy Kasonde, Butondo, Mufulira, 14 March 2024. ] 

Mufulira mine produces gigantic quantities of tailings every day. One estimate put the figure at 650,000 metric tons per month – as much as a fully loaded supertanker.[endnoteRef:115] A 1966 industry publication identified tailings disposal as “a problem of major proportions”, referring to the vast amount of land needed for impoundments.[endnoteRef:116] The disused Tailings Dam 10, one of Mufulira’s several tailings storage facilities, holds 23 million metric tons of contaminated waste material and 2,5 million cubic meters of water.[endnoteRef:117] The enormity of these waste streams is increasingly seen as a “fundamental Earth-shaping geological process.”[endnoteRef:118] In fact, environmental humanities scholars Sebastián Ureta and Patricio Flores call tailings “anthropogenic monstrosities”, as they “act on a truly geological scale, creating and transforming landscapes and strata” beyond human control.[endnoteRef:119] While the mining industry conceives of tailings dams as an “ultimate sink”, they need constant maintenance to prevent their toxic contents from polluting the environment in irreversible and unpredictable ways.[endnoteRef:120] As tailings do not decompose, they will need storage indefinitely – also once mining eventually stops.[endnoteRef:121] [115:  The TT Seawise Giant, one of the longest self-propelled ships in history, could carry a load of 657,019 tons of oil. ]  [116:  Alastaire Mackenzie, “New Dam Provides Tailing Disposal Facilities at Low Cost”, Horizon October 1966. ]  [117:  “Govt to Spend K150M to Rehab a Mufulira Tailings Dam”, ZNBC Today 17 May 2024. ]  [118:  D. Kosoff et al., “Mine Tailings Dams: Characteristics, Failure, Environmental Impacts, and Remediation”, Applied Geochemistry 51 (2014): 230. ]  [119:  Sebastián Ureta and Patricio Flores, “Don’t Wake Up the Dragon! Monstrous Geontologies in a Mining Waste Impoundment”, Environment and Planning D: Society and Space 36, No. 6 (2018): 1065-1066.]  [120:  Joel A. Tarr, The Search for the Ultimate Sink: Urban Pollution in Historical Perspective (Ohio: University of Akron Press, 1996). ]  [121:  On the forever pumps in Bitterfeld-Wolfen, Germany, see: Caroline Ektander, “Subterranean Reverberations and the Horror of the Chemical Sublime”, Lagoonscapes 5, No. 1 (2025), 121-138. ] 

Perhaps exactly because of their pervasiveness, these toxic tailings have become naturalized in Mufulira.[endnoteRef:122] One newspaper article described how a tailings dam wall “looks and feels like a beach”, whereas the water in the impoundment resembles “a swimming pool.” Yet despite their innocuous look, tailings “can pose a danger to people living near them.”[endnoteRef:123] Over the years, numerous children drowned and some adults trying to fish in the dams met the same fate. Nonetheless, Teddy Kasongo, who grew up in Kantanshi, fondly recounted that, “A long time ago, as children, we used to go there. Those good old days, we used to play in that sand and mud. It was like quicksand and we would play catch and try to escape from it. Everybody was ignorant about the risks.”[endnoteRef:124] As a girl, Kasonde was warned not to go close to the tailings dams, because “the soil that was there, once you step on it, you would get sucked in. It was like some kind of glue. When you step on those tailings, they would grab you. If you are not holding onto something firm, you would just sink in. Some even died like that.”[endnoteRef:125] For this reason, the mining company put up signs and advised “parents to warn children about the dangers that lurk” in tailings dams.[endnoteRef:126] Notwithstanding warnings that tailings dams “are not pleasure resorts”, children’s curiosity towards them proved inescapable.  [122:  Dipali Mathur, Available to Be Poisoned: Toxicity as a Form of Life (Lanham: Lexington Books, 2022). ]  [123:  “Hazards from Ore Wastage under Control”, Mining Mirror 27 October 1978. ]  [124:  Interview with Teddy Kasongo. ]  [125:  Interview with Dorothy Kasonde.]  [126:  “Keep Away from Slimes Dams”, Mining Mirror January 1997. ] 

In an extreme example of naturalization, the mining company converted a tailings dam northwest of Butondo into a boating club in the 1960s. The club’s website praises the lake as a “versatile destination”, offering a blend of leisure and activity through swimming, fishing, and boat cruises.[endnoteRef:127] While the mining industry had treated the water in the dam, it still remains polluted. Environmental activist Pepino Musakalu admitted that, “we eat the fish from the boating club, even if we know the water is contaminated. There are some heavy metals. But we eat. What else can we do? Just eat.”[endnoteRef:128] This is a poignant example of what anthropologist Omolade Adunbi calls “the social death of the environment.”[endnoteRef:129] In the Niger Delta as in Mufulira, resource extraction has turned the environment from a source of life into a sacrifice zone for capitalist exploitation. The social death of the environment ultimately resulted in knowingly consuming contaminated fish. In this way, the toxic histories of tailings carried “damage into the present and the future.”[endnoteRef:130]  [127:  https://mindtrip.ai/attraction/mufulira-copperbelt/mufulira-boating-club/at-DyzKfNLE]  [128:  Interview with Pepino Musakalu, Kankoyo, Mufulira, 7 March 2024. ]  [129:  Omolade Adunbi, Enclaves of Exception: Special Economic Zones and Extractive Practices in Nigeria (Bloomington: Indiana University Press, 2022), 166-188. ]  [130:  Hecht, 25.] 

Globally, the Brazilian Brumadinho disaster at an iron ore tailings dam in 2019 and the South African Jagersfontein diamond tailings dam collapse in 2022 drew increased attention to the fragility of tailings management and the danger posed by collapse. The mudflows at both events caused massive damage to housing, serious injuries, and at Brumadinho 272 deaths.[endnoteRef:131] On the Copperbelt in 2025, the Sino-Metals Leach Zambia copper tailings dam collapsed, releasing 50 million liters of acidic sludge into the Mwambashi and Kafue rivers. Schools of fish died, entire maize fields got scorched, and the water supply of the major city of Kitwe was completely cut off for fear of contamination. Zambian environmental activists called this an “avoidable disaster”, “symptomatic of a broader pattern of gross corporate negligence.”[endnoteRef:132]  [131:  Lochner Marais et al., “The Catastrophic Failure of the Jagersfontein Tailings Dam: An Industrial Disaster 150 Years in the Making”, International Journal of Disaster Risk Reduction 109 (2024), 104585. ]  [132:  Olga Manda, “Rivers of Acid”, The Continent 15 March 2025. ] 

Half a century earlier, in 1970, Mufulira had experienced its own tailings disaster. The tragic loss of life and the partial production halt made the mining company all too aware of the dangers of tailings. In subsequent years, Mufulira mine invested in safety awareness through trainings, handbooks, and warning signs. It planted trees and grass to stabilize the dams and avert erosion. The mine also implemented multimillion-dollar projects to dewater tailings and prevent reoccurrence.[endnoteRef:133] The impact of the disaster was felt far beyond the confines of the mine – it was discussed at schools and during church meetings, at dinner tables and over a beer. Memories of the disaster even inspired theater plays, songs, and poetry. Mukumbuta Lisimba, a linguist and author, wrote the poem “Mufulira” some years after the disaster. [133:  Mining Mirror, 30 April 1974. ] 

We moan the brothers
Who vanished like captives in battle …
They lie in debris
Unrescued, shroudless, faithfully
Beside their rusting tools
We pity them,
The poor who died for us
In our midst
Beyond our reach
Lisimba continues, “The cry sunk deeper than the spade / Stuffed with mud.”[endnoteRef:134] This poem reflects on the materiality of the tailings and debris that gushed underground, as well as the anxiety experienced by the coworkers and relatives of the 89 deceased mineworkers. Depicting a profound sense of loss and helplessness, Lisimba goes on to critique copper mining as creating “deep holes of death and wealth.” This verse, that condemns the mining industry’s ceaseless drive for profit, chimes with what historian Julie Livingston calls “self-devouring growth.”[endnoteRef:135] As our examples also show, the constant expansion of extraction causes profound environmental violence. By devouring resources and producing waste in catastrophically unsustainable ways, mining causes “growth-led planetary devastation.”[endnoteRef:136] Lisimba ends his poem with scathing lines, foretelling that “Spirits of the ancestors / Will condemn our greed for gold.”[endnoteRef:137] Like many of his contemporaries, Lisimba saw the Mufulira disaster as a clear signal of the unstable foundations upon which mining modernity was built. [134:  Mukumbuta Lisimba, “Mufulira”, in: Frank Chipasula (ed.), A Decade in Poetry (Lusaka: Kenneth Kaunda Foundation, 1991), 44. The publication date of the poem is not mentioned.]  [135:  Julie Livingston, Self-Devouring Growth: A Planetary Parable (Durham: Duke University Press, 2019). ]  [136:  Livingston, 6. ]  [137:  Lisimba, 45. ] 

The mining industry viewed tailings as inert material, unproductive copper waste. Yet the Mufulira disaster made it painfully evident that tailings are recalcitrant and unruly. The disaster highlighted human precarity, vulnerability, and powerlessness in the face of the geological forces which the mining industry hyperbolically thought it controlled.[endnoteRef:138] Through their sheer volume and associated risks, tailings questioned the viability of the expansionist drive of the mining industry on the Copperbelt. While most long-term imaginaries of Mufulira remain tightly tied to copper extraction, the 1970 disaster presaged that mining may well be eroding the very future it was supposedly building, by generating an abundance of pollution and inevitable catastrophe.  [138:  Ureta and Flores.] 

<B> Water Protests
Apart from tailings runoff, underground water contamination and copper processing activities caused recurrent water pollution in Mufulira. The threats of mining to drinking water came fully into the spotlight when sulfuric acid started being applied in copper processing in the early 2000s. In 2003, Mopani commenced in situ leaching, a process whereby sulfuric acid is injected into the underground orebody to dissolve copper minerals. Mining companies embraced this technique as cost effective, particularly for low grade ores.[endnoteRef:139] Critics, however, point out that applying acid to underground deposits is inherently dangerous: “While theoretically the acid is controllable, in practice … [it] cannot be perfectly contained.”[endnoteRef:140] Notably, the acid risks mixing with the underground water that supplies households. Acid first polluted Mufulira’s water in 2005. Upon detection, Mulonga Water and Sewerage Company cut off domestic water supply and some households spent weeks without running water. Edwin Muchindu, who worked for Mufulira mine for decades, claimed that the mine had established procedures for such incidents:  [139:  N. Steven, “Potential in situ Leach Exploitation of Back-Filled Witwatersrand Gold Mines: Parameters and Flow-Rate Calculations from a Zambian Copperbelt Analogue”, World Gold Conference 2009, The Southern African Institute of Mining and Metallurgy (2009).]  [140:  Anne-Sophie Simpere, “Counter Balance: The Mopani Copper Mine, Zambia: How European Development Money Has Fed a Mining Scandal”, December 2010, 20. ] 

If there’s a mistake and the acid overflows in the drainages and it goes into unwanted water, the mine will call the environmental people to quickly put lime to neutralize the acid. Then we would let the community know that they should be careful with the water. Because the water flows into Mufulira river and there are people who drink that water and use it for bathing. So we would inform them not to drink the water.[endnoteRef:141]  [141:  Interview with Edwin Muchindu, Butondo, Mufulira, 12 March 2024. ] 

Still, such retrospective measures were hardly enough and Mufulira residents periodically received visibly polluted water. Angelina Mwila, who lives in Butondo and is married to a mineworker, recalls that, “you would fetch water in a bucket and put it down and then at the bottom you found these small little black things … that are kind of shiny.”[endnoteRef:142] Contaminated water caused stomach problems, diarrhea, skin rashes, and vomiting. While people relied on their senses to detect pollution – water sometimes smelt foul, tasted metallic, or had visible particles in it – this was not fool proof. Mwila emphasized that people’s lack of reliable knowledge caused problems: “Since we didn’t know, we would just run to the clinic. There, they would say that the water has acid, we have tested it, don’t drink it.”[endnoteRef:143] Because the flow of water could not be contained, pollution spread rapidly after a spill – killing fish, crocodiles, and harming crops along its course.  [142:  Interview with Angelina Mwila, Butondo, Mufulira, 12 March 2024. ]  [143:  Interview with Angelina Mwila.] 

A second severe case of water pollution occurred in January 2008. Due to a malfunction in the pump that transports sulfuric acid to the heap leach plant in Butondo, polluted water got discharged into the domestic water supply. The Lusaka Times reported that “residents became suspicious after they noticed that the water … had a different colour as it looked sky blue and immediately turned black after adding chlorine to it.”[endnoteRef:144] 1,000 people needed medical attention after drinking contaminated water, complaining of abdominal pain, diarrhea, and vomiting. Referring to human rights and notions of environmental justice, local politician Bob Sichinga admonished: [144:  “MCM Acid Spillage Pollutes Mufulira’s Domestic Water Supply”, Lusaka Times, 2 January 2008. ] 

This is an act of total disregard for the rights of the people and the law of the land; it seems to suggest that the rights of the people are dispensable, while investment is indispensable. People are now living in fear because of the negligence of our mining companies, which shouldn’t be the case.[endnoteRef:145] [145:  Nebert Mulenga, “Mining Companies Accused of Environmental Negligence”, The New Humanitarian 8 January 2008. ] 

In the days after the spill, crowds of Mufulira residents took to the streets in protest. They blocked the entrance to the water utility’s offices and the police had to come in to calm things down. Fredah Kabwe, a Butondo resident, told reporters that, “It will take us a long time to start using water from the taps because we know it is still unsafe, no matter what they tell us.”[endnoteRef:146] Edward Zulu, head of the Environmental Council of Zambia (ECZ), expressed deep concern “at the manner in which our mining companies are violating environmental laws.”[endnoteRef:147] Nonetheless, Mopani was only fined minimally for not having alerted the water utility of the hazard. While the government resolved to attach higher penalties to future violations, the ECZ merely urged Mopani to comply with “what is in the environmental impact assessment report.”[endnoteRef:148] Following this incident, Mopani did take some measures to improve the monitoring of water quality, but according to Mulonga Water and Sewerage Company this would not solve the root issue. Mulonga spokespeople asserted that, “as long as Mopani carries on practising in situ leaching, there is no guarantee that acid contamination will not occur again.”[endnoteRef:149] This episode brought tensions between environmental protection and the mining industry’s profit motives to the forefront. In an economistic reasoning reminiscent of the 1934 Smoke Damage (Prohibition) Act, the director of the Zambia Chamber of Mines, Frederick Bantubonse, advocated against taking hard measures against Mopani: “Inasmuch as we don’t condone the pollution of the waters, closing a mine, even for a single day, would not be any good for the country’s development. We should just work at ensuring such accidents are minimised.”[endnoteRef:150] What would constitute well-being in a mining town clearly remained contested.  [146:  Mulenga.]  [147:  Mulenga.]  [148:  “ECZ Suspends Mopani’s Leach Plant Project”, Lusaka Times 8 January 2008. ]  [149:  Mulonga Water and Sewerage Company Limited, “Report on the Impact of Water Contamination in Mufulira”, January 2008, 6. ]  [150:  Mulenga.] 

Sulfuric acid played an ambiguous role in mining and environmental management in Mufulira. On the one hand, producing sulfuric acid in the smelter was meant to resolve Mufulira’s air pollution issues, by capturing and converting sulfur dioxide fumes. On the other hand, the large quantities of highly toxic sulfuric acid that were produced in this way found a range of new hazardous applications, such as in situ leaching. The heap leach plant that Mopani started in 2007 at its Butondo site also applied sulfuric acid with devastating effects on water and air quality. Heap leaching is a solvent extraction technique, used to recover copper from low grade ores. It involves piling crushed superfine ore and spraying this with a sulfuric acid leach solution. The extremely toxic substance percolates through the heap, dissolving the copper.[endnoteRef:151] Compared to other processing methods, heap leaching produces copper concentrates at a low cost.  [151:  O.S. Tinkler and K.C. Sole, “Copper Solvent Extraction on the African Copperbelt: From Historic Origins to World-Leading Status”, Journal of the Southern African Institute of Mining and Metallurgy 123, No. 7 (2023): 349-356. ] 

Claiming awareness of the environmental hazards, Mopani pledged to take all necessary safety precautions, by lining the bund wall enclosure “with impermeable material to prevent seepage of acid into the ground.”[endnoteRef:152] Nonetheless, it did not take long for the harmful effects of leaching activities on human health and the environment to become evident. Apart from polluting underground water sources, the heap leach plant also produced acid mist. Acid mist consists of aerosols of acidic liquid droplets, which are highly corrosive and carcinogenic. While the vapor itself is colorless, it reacts with moisture in the air to form a visible white plume. Angelina Mwila, who lives close to the heap leach plant in Butondo, described how “acid mist would get in your eyes, in your nose, even in your chest.”[endnoteRef:153] After bathing, people’s skin would be covered in a bright red, extremely itchy rash. Exposure to acid mist can cause severe respiratory difficulties, skin irritation, and long-term tooth damage. Butondo residents further complained about “noise from the crusher, cracking of houses, vibrations, and dust.”[endnoteRef:154] Davies Mulenga, who was councilor in Butondo from 2008 onwards, condemned the plant’s proximity: “This method cannot be applied in a residential area. We need to find ways to use these things so that they do not destroy the lives of people. Innocent people are being affected.”[endnoteRef:155]  [152:  World Bank - Mopani Copper Mines, 39. ]  [153:  Interview with Angelina Mwila. ]  [154:  “Government Will Not Kill a Cow That Produces Milk, Guy Scott Assures MOPANI over the Shut Down Plant”, Lusaka Times 13 March 2012. ]  [155:  Interview with Davies Mulenga, Butondo, Mufulira, 11 March 2024. ] 

After months of exposure to acid mist, which seriously jeopardized human and environmental health, groups of Butondo residents mobilized and staged a series of protests in 2012. This was a rare example of grassroots collective action over environmental concerns in Mufulira. Different from the slow violence of Kankoyo’s air pollution, the life-threatening acid mist in Butondo required immediate attention. Dorothy Kasonde and Abel Chikwanda, an elderly couple in Butondo, resolved that: “The water in Butondo is not good. We just drink it by the mercy of God. When the acid got into the water, all of us drank from that water. We got sick, a lot of us got sick. That is why we gathered and said, what are we going to do about this? We are going to die.”[endnoteRef:156] Mwila, who served as a community leader for the grassroots NGO Green and Justice, explained how she channeled complaints: “We used to meet. We complained about the acid and how it is affecting us. Green and Justice used to speak on behalf of the people. We had community leaders who encouraged people to share whatever they saw in the community. Then we would write reports and take those to people in higher positions.”[endnoteRef:157] While their advocacy was backed by national and international NGOs, such as Citizens for a Better Environment and Action Aid, Chris Mweemba from Advocacy on Human Development emphasized that, “The community organized themselves. We just needed to bring them together so that they speak with one voice. It was very simple, because everyone was complaining, everyone was affected. The community was already mobilized. They knew what they wanted.”[endnoteRef:158] Butondo residents took their complaints to councilors, trade unions, and even to parliament. In 2012, an Acid Mist Committee was formed to engage Mopani and find a solution. Mwila believes that concerted community advocacy pushed Mopani into action: “When we took those complaints to the mine, the pollution reduced.”[endnoteRef:159] [156:  Interview with Dorothy Kasonde and Abel Chikwanda, Butondo, Mufulira, 14 March 2024. ]  [157:  Interview with Angelina Mwila. ]  [158:  Interview with Chris Mweemba. ]  [159:  Interview with Angelina Mwila. ] 

As Butondo attracted increasing media attention and political pressure mounted, ZEMA suspended Mopani’s heap leach operations on 1 March 2012. ZEMA set out eight measures that the company should take before reopening, such as erecting an acid mist barrier, covering the heap with tarpaulins, planting umbrella trees, and converting the spraying method to drip irrigation of acid. Moreover, Mopani improved its monitoring mechanisms, so that future pollution incidents would be detected at an early stage.[endnoteRef:160] After Mopani made pledges for improvement, the heap leach plant reopened within a month. The mining company reacted to the suspension with “surprise”, as it claimed to have “been properly and closely monitored by the relevant authorities” which had always given them “a clean bill of health, meeting or exceeding the terms of its license.”[endnoteRef:161] In the media, Mopani refuted the accusations of pollution and argued that each day of closure cost the company US$100,000, which put the plant’s 310 jobs at risk. Zambian Vice President Guy Scott openly sided with Mopani, professing that “there are no mad people in Government that would kill a cow that produces milk.”[endnoteRef:162] [160:  Geoffrey Sinkamba, “Zambian Watchdog Sets Mopani Mine Deadline to Resume Operations”, Dow Jones News 10 April 2012. ]  [161:  Sinkamba. ]  [162:  “Government Will Not Kill a Cow That Produces Milk”. ] 

During the 2012 protests, Butondo residents repeatedly invoked notions of environmental justice. Geographer Farhana Sultana rightly insists that issues such as life-threatening pollution impact “people differently, unevenly, and disproportionately.” Environmental justice, then, involves “redressing the resultant injustices in fair and equitable ways.”[endnoteRef:163] Edwin Muchindu, a former mineworker who lives in Butondo, asserted that “Green and Justice used to fight for us and our rights. They said we should be breathing good air and they said that we have to live in an environment where everything is well for our lives and in our bodies.”[endnoteRef:164] Environmental protection and safeguarding health, however, clashed with the profit-oriented motives of the mining company. Mweemba pointedly remarked: “Mopani was just doing the acid mist openly. Of course, they knew! All of us know the danger of acid. I think Mopani was just being irresponsible. Their only interest was increasing the production of copper. But at what cost?”[endnoteRef:165] For Butondo residents it proved immensely difficult to achieve a satisfactory form of environmental justice and many eventually gave up trying. In 2012, community leaders considered taking Mopani to court over the acid mist, asking for monetary compensation, or even relocation. None of these solutions would resolve any structural issues, though. Mwila remarked that, “acid travels through the air and the water. Imagine you are compensated and the leach plant is still there. What are you solving? Nothing, because the problem of pollution remains.”[endnoteRef:166] When we asked people to tell us about the acid mist protests, some got visibly annoyed. George Mwale sighed and said, “This pollution issue, we are even tired. We’ve talked about it, but nothing has happened. Mopani knows about the pollution, the government knows, even on TV people are talking about it. They know, but they don’t care.”[endnoteRef:167] His neighbor, a former trade union organizer, concurred: “This issue is a time bomb. Even if you come up as a group and you go and protest, it won’t change. You just die from the inside.”[endnoteRef:168] [163:  Farhana Sultana, “Critical Climate Justice”, The Geographical Journal 188 (2022): 118. ]  [164:  Interview with Edwin Muchindu. ]  [165:  Interview with Chris Mweemba. ]  [166:  Interview with Angelina Mwila. ]  [167:  Interview with George Mwale, Butondo, Mufulira, 14 March 2024. ]  [168:  Interview with Alex Mwape. ] 


<A> Environmentalism 
The Butondo acid mist protests in 2012 showed that Mufulira residents were willing to take to the streets over issues of pollution. Still, when compared to the anti-oil demonstrations led by Ken Saro-Wiwa in the Niger Delta or the No a la Mina movement across Latin America, environmental protest movements in Mufulira remained relatively rare and restrained, particularly before 2000.[endnoteRef:169] Yet the recency of collective action over environmental concerns does not mean that Mufulira residents did not develop forms of environmentalism. We define environmentalism broadly as “concern about and action to protect the environment.”[endnoteRef:170] Such a broad definition allows us to pay attention to “varieties of environmentalism”, from carefully sweeping a dusty interior to moving crops away from toxic smelter fumes.[endnoteRef:171] By exploring the varied ways in which Mufulira residents learned to live with mining and pollution, this section argues that environmentalism has in fact long been central to the lifeworlds of those who call Kankoyo, Butondo, and Kansuswa home (see Chapter 4).  [169:  Joan Martínez-Alier, Land, Water, Air and Freedom: The Making of World Movements for Environmental Justice (Cheltenham: Edward Elgar, 2023).]  [170:  Anna Davies, “Environmentalism”, in: Audrey Kobayashi (ed.), International Encyclopedia of Human Geography (2nd edition, Amsterdam: Elsevier, 2020).]  [171:  Ramachandra Guha and Joan Martínez-Alier, Varieties of Environmentalism: Essays North and South (London: Routledge, 1997). ] 

Just like “township environmentalism” in Johannesburg (see Chapter 1), Mufulira had its own everyday varieties of environmentalism. Over the years, those living close to the mine found various ways to cope with and push back against pollution. Adding chlorine to treat polluted water became an automatic habit, particularly when preparing drinking water for young children. In case of senta emissions, by far the most common response was to pragmatically cover mouth and nose, either with a piece of cloth or simply with one’s hand. While this was hardly sufficient, people also learned to rely on their senses. Senta, for example, is invisible, but it has an unmistakable sour, rotten smell. Edson Mumba, a community activist from Kankoyo, explained that whenever he perceived that smell, he would quickly close the windows and doors of his house to keep the fumes out as much as possible.[endnoteRef:172] Water pollution, on the other hand, did leave visible signs. Sometimes tap water would have dark bits in it, or even an oily film. “Whenever I saw that the water came out this way, I would boil it and add chlorine,” Mumba testified. Even if they lacked the scientific evidence to back up their claims, Mufulira residents developed surprisingly accurate experiential knowledge of pollution and disease.[endnoteRef:173] According to Regina Musale, senta is evidently the reason why people in Mufulira “cough too much.” Born and bred in Kankoyo, with mining employment dominating her family’s livelihood, Musale deplored, “This senta is bad; it’s destroying what is in our chest.”[endnoteRef:174] Basing her claims on decades of lived experience, she concluded that, “We are all sick here in Kankoyo. There is no one who moves in good health. We are always coughing. Runny noses. Red eyes.”[endnoteRef:175] Musale reasoned that there is no proper way to protect oneself from senta, as it comes through the air that people breathe.  [172:  Interview with Edson Mumba, Kankoyo, Mufulira, 5 March 2024. ]  [173:  See: Javier Auyero and Débora Alejandra Swistun, Flammable: Environmental Suffering in an Argentine Shantytown (Oxford: Oxford University Press, 2009). ]  [174:  Interview with Regina Musale.]  [175:  Interview with Regina Musale. ] 

From always carrying a handkerchief to planting only sturdy crops, Mufulira’s residents learned to live with pollution. Anthropologist Anna Lora-Wainwright calls such responses “resigned activism.” These are efforts “to counter or avoid pollution”, as well as “the simultaneous processes through which pollution comes to be regarded as a normal and unavoidable part of the environment.”[endnoteRef:176] One example is Ana Chilufya, who trades vegetables at Kamuchanga market. In the 1970s, her entire garden wilted due to senta emissions and the acidic river water with which she irrigated her crops. Despite the dramatic effects this had on her household income, Chilufya argued that “the mine will not stop producing anytime soon, so it is better for me to move my cabbage.”[endnoteRef:177] In an attempt to deal with a permanently polluted environment, she found a plot several kilometers from the smelter to avoid the worst effects of the fumes. Others acknowledged that the vegetables sold at the markets in Mufulira might not be healthy – an observation confirmed by toxicological studies – but they shrugged and asked, “What can we do? We just eat.”[endnoteRef:178] Following the social death of the environment, there is seemingly no other choice but to consume toxic food.[endnoteRef:179] Resignation, however, is only part of a more varied repertoire of responses to pollution.  [176:  Anna Lora-Wainwright, Resigned Activism: Living with Pollution in Rural China (Cambridge: MIT Press, 2017), 14. ]  [177:  Interview with Ana Chilufya, Kamuchanga, Mufulira, 12 August 2018.]  [178:  Ambayeba Muimba-Kankolongo et al., “Contamination of Water and Food Crops by Trace Elements in the African Copperbelt: A Collaborative Cross-Border Study in Zambia and the Democratic Republic of Congo”, Environmental Advances 6 (2021), 100103. ]  [179:  Adunbi. ] 

In an attempt to limit the harmful effects of unrelenting dust, women and children sweep a lot – indeed, sweeping is a profoundly gendered and age-related activity. During the windy months of June and July, dust storms are an inescapable reality for Mufulira’s residents. In Kankoyo, in particular, fine particles of smelter fumes mix with the black grit from the slagheap and the grey sand from unpaved roads. The wind carries all this dust straight into the lungs of children playing along the roadside and women selling buns at the market. “Dust makes you cough without stopping”, Stevania Makasa complains: “It gives your skin rashes and it covers the sofa if you leave the window open for too long.”[endnoteRef:180] In this context, sweeping becomes an act of care for loved ones, an act of resistance to pollution – even if ultimately futile. By intentionally removing dust, women work hard to create a livable environment for their families. The act of sweeping connotes environmental care and asserts the right to dignity: even those who live in the shadow of the smelter deserve to breathe air that does not poison them.[endnoteRef:181] As decolonial theorist Françoise Vergès notes, in a context of “extraction, exhaustion, racism, and suffocation”, sweeping and other forms of cleaning should be interpreted as “a strategy of resistance in a time of ruination.”[endnoteRef:182] In this sense, the everyday, repetitive act of sweeping is part of the struggle for environmental justice – a distinct form of environmentalism.  [180:  Interview with Stevania Makasa.]  [181:  Kyle Powys Whyte and Chris J. Cuomo, “Ethics of Caring in Environmental Ethics: Indigenous and Feminist Philosophies”, in: Stephen M. Gardener and Allen Thompson (eds.), The Oxford Handbook of Environmental Ethics (Oxford: Oxford University Press, 2017), 235.]  [182:  Françoise Vergès, Making the World Clean: Wasted Lives, Wasted Environment, and Racial Capitalism (London: Goldsmiths Press, 2024), 115 & 124. ] 

Another way in which people in Mufulira make sense of pollution is through humor. When we asked interlocutors what it is like to live with mining and its environmental harm, several people light-heartedly recounted the same anecdote to us. Their narrative revolved around Mufulira Wanderers FC, whose soccer stadium is located within view of the smelter. If the smelter released toxic sulfur dioxide smoke during a match, as it often did, Wanderers fans would cheer abundantly. Fans were convinced that Mufulira’s players were hardened to senta, whereas the visiting team from another Zambian town was likely to get unsteady or dizzy after inhaling the fumes. This would allow Wanderers players to take advantage of their visitors’ distraction by quickly scoring a goal.[endnoteRef:183] Interlocutors always laughed profusely when sharing this story. We took lessons about humor and habituation to pollution from this narrative. Building on the analysis by Africanist scholars Daniel Hammett, Laura Martin, and Izuu Nwankwo, humor can work “as a release valve from the tensions and stresses of daily life.”[endnoteRef:184] Even if it does not subvert the structures of pollution with which people live, humor has “a particular agency that enables” people “to cope with … challenging circumstances often outside of their control.”[endnoteRef:185] Importantly, humor enables people to unnotice pollution.[endnoteRef:186] Enacting humor becomes a coping strategy, allowing Mufulira residents to make sense of their everyday toxic living conditions. At the same time, collectively sharing these stories creates “communities and a sense of solidarity.”[endnoteRef:187] By joking together, Wanderers fans made their shared experiences of toxicity a bit more bearable.  [183:  Interview with Teddy Kasongo.]  [184:  Daniel Hammett, Laura S. Martin, and Izuu Nwankwo, Humour and Politics in Africa: Beyond Resistance (Bristol: Bristol University Press, 2024), 27.]  [185:  Hammett, Martin, and Nwankwo, 49. ]  [186:  Lou.]  [187:  Hammett, Martin, and Nwankwo, 62.] 

Even if their strategies did not always yield the desired results, Mufulira residents pursued various ways to resist pollution’s toxic hold. Some, for instance, found creative ways to repair damaged soils. Agricultural production holds great symbolic and material importance on the Copperbelt, but the activity has been threatened by decades of mining pollution.[endnoteRef:188] In an attempt to counteract the worst toxic effects, a passionate gardener from Kantanshi, Bornface Mulenga, explained: [188:  Iva Peša, “Crops and Copper: Agriculture and Urbanism on the Central African Copperbelt, 1950-2000”, Journal of Southern African Studies 46, No. 3 (2020): 527-545.] 

We need to engineer the soil for it to produce better crops. What we do is that we change the kind of soil that is damaged on top. Because no matter how much we till the land and plant, nothing will come out. So every soil that is on top that is affected, we simply use our initiative by removing it, digging down deep, probably 30 centimeters, removing that soil and replacing it with different soil that we know is not affected.[endnoteRef:189]   [189:  Interview with Bornface Mulenga, Kantanshi, Mufulira, 9 March 2024.] 

While such actions show ingenuity, they do little to alter structures of pollution. Historically, the ability to contest pollution on the Zambian Copperbelt was intimately tied to systems of paternalism – the “cradle-to-grave” welfare policies sponsored by the colonial and postcolonial nationalized mining companies. Whereas it was difficult to openly address air and water pollution prior to the 1990s, space for dissent opened up following the long crisis and eventual demise of paternalism in 2000.[endnoteRef:190] Historians Lisa Kwaleyela and Miles Larmer explain how throughout most of the twentieth century the “sovereignty of mine companies over” mining communities endured. With privatization and the transition to multiparty politics, however, “a radical reconfiguration of control and representation took place.”[endnoteRef:191] This paved the way for the emergence of grassroots organizations and collective action that asserted the importance of environmental well-being. [190:  Peša and Henriet, 27-51. ]  [191:  Lisa Kwaleyela and Miles Larmer, “Social Change and Social Conflict in Zambian Copperbelt Mine Communities”, Resources Policy 112 (2026), 105815: 1. ] 

Mufulira residents had been concerned about their environment since the earliest days of mining. While many developed their own forms of environmentalism, as the previous examples suggest, only few managed to speak out about pollution. Nathan Mwamba, a former mineworker and active trade unionist, is one exception. He remembers having raised concerns over senta on numerous occasions in the 1970s and 1980s:
We used to complain about it, saying that senta was too much. We just used to be told [by mine management] that they have heard our complaints and they would see what they could do about it, but our complaints always ended there. … We used to complain to the trade union about senta but they never bothered much about it.[endnoteRef:192] [192:  Interview with Nathan Mwamba, Kantanshi, Mufulira, 6 July 2018. ] 

As Mwamba’s testimony highlights, Zambia’s political structure, with a nationalized mining company in a one-party state, significantly curtailed space for dissent. Overbearing forms of paternalism further raised the bar for discussing pollution. Kathbert Nchema, who was one of Mufulira’s select few mine captains, explained that, “ZCCM did not just pay us well, they fed us, they educated our children, and they ran our hospitals. … Yes, there was sometimes pollution, especially underground the dust would be horrible. But it was just part of the job. What could you do about it? If you complained to management, you risked losing your job.”[endnoteRef:193] Pepino Musakalu, a former mineworker and founder of Mufulira’s main grassroots environmental NGO, Green and Justice, concurred with Nchema, “Well, frankly speaking, certain issues proved untouchable. If you would start discussing them, you would lose your job. If they hear you, it’s like you are inciting other people to go against the company, and automatically you will be out.”[endnoteRef:194]  [193:  Interview with Kathbert Nchema, Eastleigh, Mufulira, 7 July 2018. ]  [194:  Interview with Pepino Musakalu. ] 

Occupational dependency on the mine and restrictions on discussing politically sensitive topics made that even doctors could not speak freely about pollution in the 1970s and 1980s. As in other contexts of resource dependency from Katanga to Gabon, the mines instructed doctors not to release any information that might prove incriminating against them.[endnoteRef:195] Musakalu explained: “Doctors were employees of the mines, so there was nothing that they could say that went against their employer. They just kept quiet.”[endnoteRef:196] Jock McCulloch has painstakingly documented how mining fills workers’ lungs with dust and how regional systems of labor migration consequently spread disease throughout Southern Africa.[endnoteRef:197] As part of occupational health, mineworkers would regularly be tested for chest issues, especially tuberculosis and silicosis. Yet it proved difficult to get any compensation or even medical attention, particularly if a worker retired in a rural area. The high incidences of bronchitis and asthma among Mufulira’s population, while glaring, received even less recognition from doctors. Only in 2000 did medical practitioners publicly acknowledge the connection between sulfur dioxide and respiratory diseases. Musale remembers that after privatization, hospital staff told patients that respiratory diseases and chronic coughing could be attributed to senta. This came as a major revelation that prompted organizing and protest all over Mufulira. Musale recalls a sense of collective indignation, “Then we realized that, oh, so this coughing in the compounds is as a result of the senta that is too much. It should not be coming out like this. That is when we sat down. We said, no, we can’t stay as if we are wild animals. We are people.”[endnoteRef:198] [195:  Gabrielle Hecht, “Africa and the Nuclear World: Labor, Occupational Health, and the Transnational Production of Uranium”, Comparative Studies in Society and History 51, No. 4 (2009): 896-926. ]  [196:  Interview with Pepino Musakalu. ]  [197:  Jock McCulloch with Pavla Miller, Mining Gold and Manufacturing Ignorance: Occupational Lung Disease and the Buying and Selling of Labour in Southern Africa (Singapore: Palgrave Macmillan, 2023). ]  [198:  Interview with Regina Musale. ] 

Tenacious forms of paternalism influenced the willingness and ability to speak out about pollution. Paternalism created a moral economy of dependency on the mine, even among those not directly employed by the mine: without mine salaries, traders lacked customers; the municipal government depended on taxing the mines to maintain roads, electricity services, and recreation clubs; and teachers had classes full of mineworkers’ children.[endnoteRef:199] Recalling the “good old days” of ZCCM, Regina Musale paints an overtly rosy, nostalgic picture:  [199:  Leech, Chapter 2; Larmer, Chapter 3. ] 

Under ZCCM, we used to live well. By good living, I mean the company used to care about the life of the person. That is what used to lead people to not talk too much. If it is medicine for coughing, they would give you, you would feel better. But right now, in the hospitals there are no medicines. When you get sick, you just cough on your own. You just get sick on your own. After they sold ZCCM, we began to see how it really is.[endnoteRef:200]  [200:  Interview with Regina Musale.] 

As this chapter has started to document, concerns over air and water pollution had been conveyed to councilors, raised in trade union meetings, and discussed in conversations between neighbors throughout the colonial and postcolonial period. By the 1970s, environmental concerns slowly started to receive more official recognition. Influenced by global attention to environmental issues, through organizations such as the International Union for the Conservation of Nature and the United Nations Environment Programme (UNEP), government reports and media coverage on mining pollution in Zambia emerged.[endnoteRef:201] In the foreword to the pioneering 1985 National Conservation Strategy for Zambia, President Kenneth Kaunda declared that, “We in Africa are gradually coming around to appreciate that the protection of our continent’s environment should be a priority.”[endnoteRef:202] Still, the intense economic crisis of the 1980s and 1990s pushed environmental concerns to the background again. For government and civil society alike, saving the mines was a top priority. This focus on restoring production and profit resulted in the accrual of an “environmental mortgage” – a debt of underinvestment in pollution control measures – that needed to be addressed after privatization.[endnoteRef:203] [201:  Jeff Schauer, “Chongololo: The Zambian Children’s Wildlife Magazine and the Making of an African Environmental Movement”, Journal of Social History (2025). ]  [202:  Government of the Republic of Zambia, The National Conservation Strategy for Zambia (Lusaka: Government Printer, 1985).]  [203:  Copperbelt Environment Project (2003), 4.] 

Privatization was a turning point for advocacy, mobilization, and media attention for environmental issues. Without paternalist welfare benefits, pollution breached the limits of social tolerance and political acceptability, sparking unprecedented protests.[endnoteRef:204] In the early 2000s, a whole range of community-based organizations and NGOs sprang up to address issues of mining pollution. In Mufulira these included, most prominently, the Catholic Commission for Justice and Peace and Green and Justice.[endnoteRef:205] These organizations built on longstanding grievances and relied on local organizing power. Margaret Waya, who joined Green and Justice in 2012, illustrates this. She had lived in Kankoyo all her life, with the mine and its massive slagheap as her backyard. She remembers that “there was always senta. We did not have a problem with it really.” Yet her stance changed when her son developed severe bronchitis, which required frequent and costly medical attention. This prompted her to start mobilizing her neighbors to address environmental concerns, going door to door with Green and Justice: “I know the extent of this issue. I can hear and smell it and I sense the pain it causes. I see how much destruction it has brought to my life and environment.”[endnoteRef:206] While clearly triggered by her son’s medical condition, Waya’s environmentalism was part of a broader movement that spread through Mufulira’s mining neighborhoods.  [204:  Larmer, Chapter 9. ]  [205:  On a national level, Citizens for a Better Environment (CBE) engaged in legal and media battles over mining pollution. ]  [206:  Interview with Margaret Waya, Kankoyo, Mufulira, 22 August 2018. ] 

Environmental dissent in the new millennium was fueled by the contested process of mine privatization.[endnoteRef:207] In March 2000, the Zambian government signed a controversial Development Agreement with Mopani. This agreement contained a clause that exempted Mopani from liability for environmental pollution during a so-called “stability period” of 15 years.[endnoteRef:208] Musakalu bluntly remarked that, “it’s almost like the government is protecting the mines. There is this struggle to attract investors in our country. That is where the problem is. Politicians go down too low to give incentives to incoming investors.”[endnoteRef:209] Mopani was only required to produce an Environmental Plan with non-binding measures to reduce sulfur dioxide emissions and build a new acid plant.[endnoteRef:210] Fundamentally, however, none of these measures were allowed to put “the continued economic operation of the Mufulira smelter and refinery” at risk.[endnoteRef:211] The Development Agreement effectively meant that the Zambian government (together with a skeletal ZCCM-IH[endnoteRef:212]) largely shouldered the liability for Mopani’s pollution.  [207:  John Lungu, “Copper Mining Agreements in Zambia: Renegotiation or Law Reform?”, Review of African Political Economy 35, No. 117 (2008): 403-415. ]  [208:  “The Government of the Republic of Zambia and Mopani Copper Mines Plc: Mufulira Mine, Smelter and Refinery and Nkana Mines, Concentrator and Cobalt Plant Development Agreement” (31 March 2000), Clause 12.3, 34-35.]  [209:  Interview with Pepino Musakalu. ]  [210:  Development Agreement, 35.]  [211:  Development Agreement, 37]  [212:  Zambia Consolidated Copper Mines Investments Holdings Plc, https://www.zccm-ih.com.zm/corporate-social-investment/] 

In this context, popular grudges over ongoing pollution mixed with resentment over poor service delivery and heightened unemployment after privatization, as sewers overflowed, garbage piled up on the streets, and households stayed without running water for weeks on end.[endnoteRef:213] Even if they were fully cognizant of pollution under ZCCM, many of Mufulira’s residents identified the disadvantageous Development Agreement and Mopani’s profit-driven outlook as the sole culprit for their town’s debilitating toxicity. According to Waya, “Mopani brought a number of problems, big problems. Our lives have been impacted negatively. … The houses here are completely destroyed because of blasting. All because of Mopani.”[endnoteRef:214] Particularly when sulfuric acid made the air even more toxic than before, residents of Mufulira’s mine neighborhoods responded in a combative manner. For Regina Musale, this was a reason to take a firm stance together with her neighbors: “We used to meet, and we would say, friends, how are we going to live in this area? Look at how the senta is coming out. It is not another person that is going to fight for us. We have to fight for ourselves.”[endnoteRef:215]  [213:  Kwaleyela and Larmer, 4. ]  [214:  Interview with Margaret Waya.]  [215:  Interview with Regina Musale. ] 

In August 2014, after a technical failure in the smelter caused an exceptional release of sulfuric acid to the atmosphere, seven people ended up in the hospital. In response, 70 protesters gathered at Mopani’s gates, throwing rocks. Twenty people broke through the fence, trying to set fire to an electricity circuit board.[endnoteRef:216] While Mopani claimed that, “[w]hat escaped in that short period was minimal”, this episode triggered anger over decades of high emissions. Pepino Musakalu and Green and Justice were at the frontlines of this protest. He recalls that:  [216:  Rob Davies, “Glencore Hit by Rioters at Zambian Copper Plant over Sulphur Dioxide Pollution”, The Daily Mail 27 August 2014, https://www.thisismoney.co.uk/money/markets/article-2735182/Glencore-hit-rioters-Zambian-copper-plant.html] 

it was bad, very, very bad. People got furious, because it seemed like the mines wanted to kill us. We were all suffering from the effects of senta. People were angered. They resorted to throwing stones and doing bad things. There were running battles between police and community members. It was a battle. The police were throwing tear gas at us.[endnoteRef:217]  [217:  Interview with Pepino Musakalu. ] 

After this episode, Mopani added equipment to automatically shut down the plant once emissions became dangerously high again. This protest showed that there was a limit to how much pollution Mufulira’s residents would tolerate. While the deep-rooted environmental inequality of air pollution proved difficult to upend, those who called Kankoyo, Butondo, and Kantanshi home took a stand to defend their right to breathe air that did not put their health at risk.
Environmentalism in Mufulira did not start with the acid mist protests in Butondo in 2012 or the stone-throwing protests in Kankoyo in 2014. While clearly recognizable as environmental protests, the grievances expressed during these events built on long histories of suffocating senta and acidic drinking water. For decades, women had swept dust away diligently, mineworkers had sent petitions to trade unions, and soccer fans had laughed off senta emissions. This chapter has argued that these are all “varieties of environmentalism”.[endnoteRef:218] Even in an overpowering setting of mining paternalism, Mufulira residents sought out the political space to assert claims to environmental justice. [218:  Guha and Martínez-Alier. ] 


<A> Conclusion
Within Zambia, Mufulira is well known for its pollution. The senta and ulunsonga that populate the town are notorious from Lusaka to Livingstone and Mbala. Surprisingly enough, the town’s environmental protests against these ubiquitous forms of toxicity went almost unnoticed prior to the 2010s. This chapter has traced how mining pollution engraved itself into Mufulira’s landscape, pervading the environmental lifeworlds of all residents, if unequally so. It has sought to comprehend the political, economic, social, and ideological structures that made mining and pollution seem unremarkable, naturalized features of life. By providing elaborate welfare services and an alleged “order”, paternalism erected structures that made pollution appear unobjectionable. The dismantling of paternalism in the 2000s, coinciding as it did with new, more lethal forms of pollution through sulfuric acid use, breached the previously hegemonic moral economy of mining. With deadly fumes and dangerously toxic water, but without decent employment, housing, or running water coming out of their taps, Butondo and Kankoyo residents took to the streets. The protests that followed, this chapter has argued, built on longer historical foundations. Quotidian acts of care, humor, and protest had been longstanding ways of living with pollution. In fact, environmentalism was fundamental to Mufulira’s lifeworlds since the start of industrialized copper mining in the 1920s. Throughout the twentieth century, environmentalism in Mufulira was always intentional but it was rarely emancipatory. In this setting, environmentalism was geared toward finding ways to make living with extraction bearable. Understanding these longer genealogies is crucial to unpacking the protests of the 2010s, as Mufulira’s environmental lifeworlds shaped calls for environmental justice in the twenty-first century. 
Far from environmental apathy, Mufulira’s inhabitants harbored deep worry and concern about their environment and the toxic conditions in which they dwelled. They sought and often found ingenious ways to push back against pollution – through countless acts of care and solidarity – enabling them to survive and live dignified lives even under circumstances of pervasive, life-threatening toxicity. The protests of the 2010s were made possible and amplified by the everyday forms of environmentalism of the 1950s and 1980s. The sensory, intimate knowledge developed about pollution and the acts of care deployed to counteract its deadly effects proved pivotal breeding grounds for Butondo’s water protests and Kankoyo’s rallies. Threatened by the prospect of Mufulira becoming a ghost town, an abandoned toxic wasteland, residents have mobilized their embodied knowledge, their cropped-up frustrations and rage, to counter the mining industry. Dignity, health, and well-being were worth fighting for. 
The next chapter looks at the Niger Delta, where protest movements against the ecocide of oil spills have drawn widespread international attention since the late 1980s. But also there, subtler forms of environmentalism, revolving around spirituality and gendered agricultural practices, have been common. Examining these varied environmental lifeworlds alongside each other reveals striking parallels and divergences between the three localities of resource extraction studied in this book. 
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