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Abstract

Mining is essential for the South African economy, just like in many developing African nations. In 2017, mining was reported to con-
tribute 6.8 % to the South African GDP and provided more than 460 000 jobs. Though the sector adds an enormous amount of value to
the country, its activities have significant impacts on the environment and the socio-economic factors of society. The environmental
impact of mining operations includes air pollution from dust and the well-documented impact on water resources in the form of Acid
Mine Drainage (AMD), creation of sinkholes and pollution of agricultural soils. Dust remains a persistent problem in South African
urban areas due to the climatic conditions, extensive surface quarrying, unrehabilitated tailings storage facilities and mineral process-
ing. However, very little is reported on the social and economic costs that accrue due to poor ecological management. Some scholars
assert that despite the Mine Health and Safety Act, deposition monitoring guidelines and national dust regulations, South Africa still
experiences persistent dust problems, especially in coal and gold mining districts. This paper investigates the perceptions of society
on the effect of gold production dust pollution in and around a gold mining village (hereinafter referred to as the “gold mining village”)
in South Africa. A mixed method was used, where a questionnaire and interviews were conducted to examine the gold mining village
perceptions on dust pollution and their socio-economic environment. This paper further examines perceptions on how poor and pre-
mature mine closure through liquidation results in unrehabilitated mine tailings and how this has significant impacts on the quality of
life of individuals and surrounding businesses. The community being investigated in this study perceives the dust fallout impact to be
a threat on their living conditions. The paper finds that the community believes it incurs medical and financial expenses due to treating
respiratory-related diseases triggered by dust fallout.
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Introduction

Recently the profitability of gold mining operations in South
Africa has been reduced through increases in labour and

under the custodianship of a liquidator, who manages the
fair and equitable allocation of the company’s assets to its

operational costs, and stagnant productivity (Minerals Council of
South Africa 2018). This has resulted in some gold mining shafts
being closed or placed under care and maintenance. South
Africa is known to have a significant legacy of inadequately
rehabilitated and closed mine sites, attracting an estimated 70
000 illegal miners (Digby 2016).

The processes of liquidation and business rescue have allowed
mining companies to evade costly closure obligations (Humby
2014). Liquidation involves an insolvent company, placed

various creditors while the remaining assets go to partners or
shareholders. This has led to premature or sudden mine closure,
and poor rehabilitation of tailings storage facilities (TSFs), which
is believed to affect surrounding communities. Mines that are
disused or abandoned by their owners and have not undergone
appropriate decommissioning and rehabilitation have a large
number of negative impacts on the surrounding community.
The adverse impacts include: job losses from the mining activity,
security issues relating to illegal mining activities in disused
shafts, and ongoing pollution of soil, water and air (Digby 2016).
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There are various drivers of premature closure which lead to a
degraded environment and affected communities. These drivers
include:

e liability shifting amongst companies,

e unclear regulatory leadership on care and maintenance,

e challenges with the enforcement of the integrated
closure plan, and generic company regulation relating to
transactions,

e poor mine planning, lack of business rescue programmes,
as well as an ineffective liquidation process.

Environmental and human rights activists view care and
maintenance as a ‘faux legal term’, referring to indefinitely
warehousing mines instead of spending money on rehabilitation
(FSE 2018).

Laurence (2006) notes that only a small percentage of mines are
closed according to the mine closure plan, with the majority
closing prematurely for various reasons. Milaras and McKay
(2014) contend that numerous mines do not have contingencies
or make specific plans for sudden or emergency closure. Milaras
and McKay (2014) argue that there is a lack of institutional
capacity in mine closure decision-making, compliance
monitoring and enforcement as well as the support of long-term
studies on mine closure impacts, costs and remediation.

Thus, the focus of this paper is to investigate the community
perceptions on the socio-economic costs of dust fallout in a gold
mining village situated in the West Witwatersrand Basin.

The perceptions of the community are assessed to articulate
how sudden mine closure can be linked to dust fallout and the
effects on society’s well-being.

The mining situation in South Africa

Mine liquidation

Liquidation is regulated under many Acts in South Africa. The
purpose of liquidation is to dissolve the company in an orderly
manner and not to rescue it. The company’s existence ceases
through the formal process of dissolution (Humby 2014). Post
final liquidation a brand-new company can sometimes be
constructed.

An early example of a mining company that experienced
liquidation, was the Aurora Empowerment System (AES)
which took over Pamodzi Gold Ltd in April 2009. The process
of taking over was finalised in October 2009. Since 2008, this
company had been operating a mine in Orkney, one of the most
productive gold mining areas in South Africa (Stuit 2009; Van
der Walt, 2009). However, some issues that arouse included that
post-liquidation, employees did not receive their salaries.

Sudden mine closure is common in South Africa with
catastrophicrepercussions forthe environmentand surrounding
communities. The gold mining company, for example, had no
closure certificate and was liquidated in 2013. The liquidator

and activists failed to gain access to the gold mining company’s
financial provision. According to Olalde (2017), the Promotion
of Access to Information Act (PAIA) documents show the fund
sits at about R35 million, a level admitted by the gold mining
company to be vastly inadequate to clean up the mine.

Another example of a liquidated mining company is Mintails
Mining South Africa; which holds three mining rights, which
cover an area of 1751 hectares near Krugersdorp. It is stated
that Mintails requires approximately R259 million to complete
rehabilitation on those rights, a figure that is far too low,
according to the environmental management programme
report (FSE 2018). The PAIA documents reveal that the company
and related entities hold less than R17 million in funds for
rehabilitation (FSE 2018).

During the process of liquidation of a mining company, the
financial provision for rehabilitation seems not to be recognised
as a special claim against the company’s assets to be set aside
before satisfying creditors. This forms part of the reason why
some mining-affected communities like the gold mining village
are faced with environmental impacts from unrehabilitated
tailings storage facilities.

Mine closure in South Africa

Mine closure planning is part of the mine life cycle, which
includes exploration, pre-feasibility, development through
operations to closure and rehabilitation. The closure planning
is multi-dimensional and is mutually dependent on the
surrounding communities (ICMM 2010). In South Africa, mine
closureisregulated under the Minerals and Petroleum Resources
Development Act (MPDRA) and National Environmental
Management Act (NEMA) under the Department of Mineral
Resources (now called the Department of Mineral Resources and
Energy, DMRE) and the Department of Environment, Forestry
and Fisheries, (DEFF) regulatory authorities.

The best practice of mine closure planning is to consider closure
at the exploration phase, when the feasibility of the mine,
design and mining permits are established (Stacey et al. 2010).
Mines typically close at the end of their life cycle, when the
mineral resources and reserves are depleted. However, recently
a number of mines are closing prematurely for reasons including
diminishing economic feasibility resulting from changes to
the mineral resource, geological complexities that were not
anticipated in the planning stages and a changing political,
legislative and labour regulatory environment (Laurence 2006).

Fourie and Brent (2008) point out that South Africa has
adequate policies and legislature on mine closure, especially
when considering social and community development. The
promulgation of the MPRDA aims to ensure that mining
companies take responsibility for community growth and
development. The MPRDA Section 43 (3) states that a holder of a
mining right must apply for a closure certificate upon cessation
of mining operations or relinquishment of any portion of land to
which the right relates.
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Until mid-2014, mine closure planning was regulated by the
MPRDA. Since then, it has been regulated under the National
Environmental Management Act (NEMA) as a sustainable
development construct. Although mine closure is regulated
under NEMA the enforcing department is not DEFF but DMRE.

Some of the elements of mine closure, such as relinquishment

are still regulated by the MPRDA. Section 2 of NEMA provides

specific guidance on the closure of mining operations,
mandating that a mining right holder must:

1. Rehabilitate the environment as far as reasonably
practicable to its natural state or to a land-use which
conforms with the generally accepted principle of
sustainable development;

2. Set aside a financial provision, which only the state can
access, to ensure such rehabilitation occurs; and

3. Retain liability for environmental damage even after
closure of the operation.

Most attention has focused on the financial provision, the
duration of liability and the gaps which allow companies to
contract out of their mine closure obligation (WWF 2012; Humby
2013). The issue with this provision is that it only applies if the
new order mining right has been issued for a particular mining
company. In the case of the gold mining company, this new
order mining right had not been issued prior to the liquidation,
thus neither the DMRE nor the liquidator could step in to take
care of the community and avoid environmental degradation.

Air pollution by dust challenges

The pollution of air, soil and water caused by mining activities
has detrimental impacts on the health and well-being
of surrounding mining communities. The South African
Human Rights Commission (2016) study on mining-affected
communities in the Gauteng Province reports that most mining-
affected communities complain about increased levels of dust,
deteriorating health and threatened food security. Communities
have drawn attention to poor environmental remediation and
overall management (SAHRC 2016). Statistics show that South
Africa produced an estimated 468 million tonnes of mineral
waste per annum between 1997 and 2001 (DWAF 2001). Of this
quantity, gold mining waste accounts for 221 million tonnes -
equivalent to 47% of all mineral waste in South Africa.

NEMA acknowledges that the state’s environmental obligation
is linked to the responsibility to respect, protect and fulfil socio-
economic rights. Environmental degradation due to a failure
to rehabilitate tailings storage facilities by mining companies
infringes human and socio-economic rights. Environmental
rights go hand-in-hand with rights to sufficient food, water,
health, land and dignity. Anglo Gold Ashanti (2004) reports that
more than 270 tailings dams exist in the Witwatersrand Basin,
which covers 400 km? of land.

Air pollution due to unrehabilitated tailings dumps is known to
trigger respiratory diseases in surrounding communities. Nkosi,
Wichmann and Voyi (2015) found that people residing near mine
dumps are exposed to dust from these dumps, which pose an

Google Earth

Figure 1: Tailings storage facility number 6 in relation to the community
location.

increased risk for respiratory disease. Illnesses such as asthma,
chronic bronchitis, chronic cough, emphysema, pneumonia and
wheeze are associated with communities residing near mine
dumps at a distance of less than 5 km (Benchmarks Foundation
2017). The respiratory illness is triggered by the fact that tailings
material is usually fine-grained and can be inhaled; the material
also contains toxic heavy metals.

Air quality monitoring and management are regulated under
the National Environmental Management: Air Quality Act, 39
of 2004 (NEMAQA). In 2013 DEFF released the National Dust
Control Regulations, founded on the need to prevent pollution
and ecological degradation and ensure the protection of
the right to an environment that is not harmful to health and
well-being. Moreover, Section 33 of NEMAQA requires mining
companies to notify the minister in writing if mining operations
are likely to cease within five years. Despite all these regulations
and standards in place, non-compliance is still prevalent in the
mining industry.

In Soweto, for example, the communities residing near tailings
dumps have ongoing respiratory illnesses (BMF 2017). Harvard
Law School International Human Rights Clinic (HLSIHRC) points
to the chemical toxicity of the Witwatersrand tailings dumps
(HLSIHRC 2016). These tailings dumps contain significant levels
of arsenic, cadmium, cobalt, uranium, lead and zinc (Coetzee et
al. 2006; Heyl 2007 in van Eeden et al. 2009). Uranium is of the
most significant concern because it is radioactive. When inhaled
oringested, can cause brain damage and lung cancer in the long
term (Van Eeden, Liefferink and Durand 2009). Other scientific
research has shown that when water containing uranium is
rubbed against animal skin, it causes skin irritation and damage.
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Study area

The gold miningvillage is found in the West Witwatersrand Basin,
located 6 km south of Carletonville, in the Gauteng Province of
South Africa (Golder Associates 2016). The gold mining village
is situated within the jurisdiction of the Merafong City Local
Municipality. The gold mining company first commenced in the
1930s and continued up until August 2013, when it was placed
under liquidation. The mine is believed to have been liquidated
14 years ahead of schedule due to a slumping market and
internal labour disputes. The mine generated about £2.5 million
of gold, silver, uranium and other minerals, but it is now a
volatile wasteland (DRDGOLD 2007). Before the sudden closure
of the mine, there were ten tailings (slimes) dams on the mine
property, of which only two were active. Of the two active slimes
dams on the property the Number 6 Slimes Dam (TSF6) was
the main waste disposal area while Number 1 Slimes Dam was
reserved for use under emergency conditions. Figure 1 shows
TSF 6 located near (60 m) from the community of the gold mine
village.

Challenges

In 2016, when the residents of the gold mine village were
interviewed by Lawyers for Human Rights, they mentioned
that the air was not clean (Lawyers for Human Rights 2017).
Residents said that tailings caused health problems including
amongst others cancer, asthma, skin rashes, eye irritation and
eczema. However, a lack of local epidemiological studies has
made it nearly impossible for communities near mine dumps
to pursue litigation against mining companies. Residents also
mentioned that there were several deaths in the area due to
illnesses such as tuberculosis (TB), which they believe, are
exacerbated by the dust (Lawyers for Human Rights 2017). The
community complaints about the fallout dust problem were
mostly during the windy season, from July to October 2014.
There was non-compliance with the residential area limit in
the months mentioned previously. In September and October
of 2014, there was non-compliance with the non-residential
area limit, which is concerning for environmental pollution.
Since two consecutive months were non-compliant, there was
overall non- compliance in 2014 in the area. Unfortunately, no
mitigation measures were undertaken since the gold mining
company was liquidated.

Methodological approach

This research utilises a mixed method approach to investigate
the socio-economic costs of dust at the gold mine village. Semi-
structured questionnaires and interviews were designed and
conducted with the following groups; residents of the mine
village, businesses in the mine village and personnel from the
Centre of Environmental Rights, Lawyers for Human Rights and
various liquidators.

In order to understand the socio-economic status of the gold
mining village, a household survey was conducted. This data
was augmented by census data, Integrated Development

Plans, Service Delivery and Budget Implementation Plans. The
Department of Mineral Resources and Energy (DMRE) could not
contribute to this paper, which is unfortunate since their views
and comments would have added significant value to the overall
research as they are part of the key stakeholders in regulating
mineral resources. It was expected that the DMRE could explain
whether they have any plans in place to curb the environmental
and socio-economic impacts by holding liquidated mining
companies liable during the mine liquidation period.

Sampling

The key stakeholders were identified as informants of this
research regarding the socio-economic costs of dust in the gold
mine village. A simple random sampling technique was used
when administering the questionnaires.

A total of 300 households were visited by five enumerators. The
households were first selected at Ward 5, close to the community
clinic. The second set of questionnaires were conducted in New
Village, located 200 m away from the small local supermarket
and about 60 m away from Tailings Storage Facility 6 (TSF6).

Data collection and instrument

The first questionnaire that was designed for surveying the
residents of the gold mine village was adapted from the World
Health Organisation (WHO) House Health Survey questionnaire
to elicit specific, quantifiable information about household
demographics, common illnesses linked to dust and health
services (WHO 2002).

The second questionnaire (open-ended interview questions)
was directed at the businesses of the gold mine village and
other stakeholders, which included Lawyers for Human Rights,
liquidators and the Centre for Environmental Rights.

Data analysis

The responses were analysed through the Statistical Package for
Social Sciences (SPSS) Descriptive statistical analysis supported
in understanding the community perceptions regarding dust,
socio-economic impacts and the premature mine closure.

The interview responses were interrogated through conceptual
analysis, the number of concepts to code, distinguishing the
concepts, coding the text and analysing the results.

Data reliability

The questionnaire directed at residents was first administered
to 20 households from Ward 5 and another 20 households in
New Village. The responses were analysed, and some questions
were amended, with ambiguous questions being rephrased or
removed. The questionnaire was re-administered again to the
same40individuals; the same responses were observed, thereby
giving us confidence in the robustness of the questionnaires and
the stability of the responses. Validity was tested by comparing
the two wards, and how the households responded was found
to be similar.
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Ethical considerations

The study methods and research instrument (questionnaire)
was scrutinised and approved by UJ’s Faculty of Engineering
and Built Environments’ ethics committee. The questions were
designed such that a respondent could be objective when
answering. Confidentiality of the respondents was assured
through the anonymity of individuals. It was also explained that
respondents have an option to withdraw from the study at any
time. The respondents were told how the information would
be used, and why it was collected. The respondents were also
assured of their safety and security.

Results and discussion

The socio-economic characteristics of
the households

The gold mine village is a typical mining town which consists of
a mixture of individuals from different language backgrounds,
including Afrikaans, Xhosa, Sotho, Tswana and Zulu speaking
people. The village consists of about 6000 residents, and
approximately 700 households (LHR 2017). A significant number
(72 %) of the residents have lived in this town for more than
10 years and originally came to the gold mine village for work
purposes. Approximately 52% of individuals in the 25-64 age
group in the mining village are unemployed. The youth age 30-
39 was mostly found in the village (Figure 2).

There was almost an even split in the gender of the respondents
with females being slightly more prevalent at 54%. Some women
explained that their husbands had returned back to their homes
after the mine was liquidated, and for others, their spouses have
part-time employment.

In each house, there were about 4 to 7 individuals residing. This
is attributed to the fact that a household is made up of family
members and tenants renting rooms inside the house as well as
outside cottages. Homeowners are taking on tenants as a means
of supplementing income through rentals. It is anticipated that
households are larger in size in mining villages like this one due
to the surrounding mining activities which promise employment
and thus increase migration.

Figure 3 indicates that since the liquidation of the gold mining
company in 2013, most residents are unemployed (51 %). This
number is higher than the national unemployment rate of 26.7%
in 2017 (StatsSA 2018). The residents of the gold mine village
explained that they struggled to find employment anywhere
around the Carletonville area. Most respondents indicated
that the only skills and work experience they had been in gold
mining. In a study conducted by the Lawyers for Human Rights in
this same mine village, 62% of the people employed by the mine
had worked in the gold mine for 10 years and 38% worked for
20 years (Lawyers for Human Rights 2017). When this study was
undertaken, the individuals who had some form of employment
were involved in economic activities such as mining, agriculture,
livestock farming, piece jobs and subsistence business activities.

m<20
m40-49

W 20-29
m50-59

m30-39
m60-69

Figure 2: Age distribution of the respondents

2%

® Employed
m Student

m Self-Employed
B Unemployed

Figure 3: Employment status of the respondents

2%

B Grade 1-7
m Degree/Diploma

M Grade 8-12
M Postgrad

Figure 4: Level of education of the respondents

63 % of the residents had completed matric, whereas 27% had
not completed their schooling (Figure 4). The national South
African household survey reported higher education level
as a protective factor for respiratory diseases (Ehrlich White,
Norman, Laubscher, Steyn and Lombard, 2004). According to
the Census (2011), only 28.4% of South Africans over the age of
20 had completed the twelfth grade, 33.8% had reached high
school, and 12.1% had a tertiary qualification, which is reflected
in this community.
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4%

M Less than R2000
M R3500-R5000
m R6500-15000

M R 2000- R3500
B R5000-R6500
H More than R15000

Figure 5: Monthly income of the respondents

® No M Yes

Figure 6: Fallout dust a problem

The average monthly income for residents ranged from less than
R2 000 (39%) to R3 000 (31%) (Figure 5). This amount is below
the minimum wage of South Africa (National Minimum Wage Act
2019). In Gauteng the monthly average income is reported as
approximately R13 000 (Census 2011).

Significant factors for chronic respiratory symptoms and
diseases are due to residing close to mine dumps, smoking
habits, and the use of paraffin for cooking and heating as well
as low levels of education (Nkosi et al. 2015). Furthermore, low
levels of literacy are associated with low socio-economic status
and have been identified as a risk factor for respiratory illnesses
and symptoms (Karnevisto et al. 2011). What is observed in
the present study accords with the findings of Karnevisto et al.
(2011) as the community complained of respiratory illnesses
and seemed not to have reached a higher education level.

Only 4% of the respondents indicated that they earned more
than R15 000 per month. These individuals are possibly the
residents who indicated they have permanent employment.
Before the sudden mine closure, 70% of the respondents in this
Gold Mining Village reported earning over R4 000 per month.
This is of great concern, as some respondents stated that they
rely on government social grants forincome. Furthermore, some
of the respondents mentioned not being able to pay school fees
for their children due to a lack of income and unemployment.
Table 1 summarises the socio-economic characteristics of the
Gold Mine Village community.

Table 1: Characteristics of the Gold Mining Village households

Variable Descriptive Statistics

Age 12% is below 20,
26%: is between 20-29,
32% 30-39,
20%: 40-49
4% 50-59,
6% 60-69

Female 54%,
Males 46%

Gender

Employment Unemployment 51%,
Contract work 18%,
Self-employed 17%,
Formally employed 2%,

Students 12%

Education Below matric 27%,
Matric 63%,

Degrees 10%

Income 70% earns between R2000-R3000,

4% earns >R15 000

Smoking 78% non-smokers,
14% smokers,

8% ex-smokers

Years lived in the Gold
Mining Village

20% (< five years)
41% (5-9 years),

31% (10-20 years) and
8% lifelong resident

The occurrence of smoking in the community was also assessed.
Of the respondents, 78% said that they did not smoke, 14%
responded in the affirmative while 8% said they were ex-
smokers see Table 1. This question was investigated to show
that the respiratory illnesses that occurred in this mining
village were not necessarily as a result of smoking but could be
related to dust fallout. The ex-smokers mentioned that doctors
advised them to stop as they had been diagnosed with chronic
respiratory symptoms.

Dust challenges in the gold mine village

The residents of the gold mine village were asked whether
they considered that dust is a problem to the community. The
majority (94%) of the residents responded in the affirmative.

The overwhelming majority of respondents consider dust to
be a significant problem. 27% of the respondents stated that
dust pollution was a critical problem. 32% stated that they
considered pollution by dust to be a very serious problem and
36 % stated that it was a serious problem. Only 5 % believed that
dust was not an important problem, with 4% saying it was less
serious and 1% saying it was not a problem at all (Figure 7).
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1%

M Critical M Very Serious 1 Serious

M Less Serious  m Not Important

Figure 7: Level ofimportance placed on air pollution by dust

3%

| don’t know

EYes mNo

Figure 8: Dust effects on economic status

It is evident that the residents of this mine village consider
fallout dust to be a significant problem such that they obtained
legal assistance from the Lawyers for Human Rights to hold the
gold mining company directors accountable for the pollution.

The majority of respondents (63%) answered that they were
interested in environmental well-being. Most of the residents
(94%) admitted that there is a problem of dust pollution, and
specifically emanating from TSF6. The Sotho and Tswana
speaking respondents euphemistically called TSF6 ‘motoro’
which means mud. The Xhosa and Zulu speaking people called it
‘lindunduma’ which means hills. All respondents (100%) agreed
that TSF6 was the source of dust causing air pollution.

This poses health threats to the surrounding community, which
believes it inhales the toxic dust from the tailings. A similar
observation was made by Kitula (2006) in Tanzania’s Geita
District. There, the Geita Gold Mine Company (GGMC) was
closed and the community suffered respiratory illnesses due to
dust from poorly rehabilitated tailings dumps. Nkosi et al. (2015)
suggest that there is a link between the respiratory problems
among the elderly living in or near mining communities in
Gauteng and mine waste facilities. They note that exposed
communities have a higher prevalence of chronic respiratory
symptoms and diseases such as asthma, chronic bronchitis,
chronic cough, emphysema, pneumonia and wheeze, compared
to unexposed communities.

Similarly, to other residents in mining communities of the
West Rand, the gold mine village residents are not amiss in
associating their respiratory problems with dust from the
surrounding mine dumps and mining operations (Wright et al.
2014). From the responses, 97% of the residents answered in the
affirmative when asked whether they think dust fallout triggers
any respiratory-related diseases. When the respondents were
asked which respiratory diseases do, they suffer from during
the windy season, 83% of the respondents stated severe cough,
9% of the respondents said sinusitis, 6% of the respondents
said TB and 2% of the respondents mentioned asthma. This
affirms findings by the Benchmarks Foundation (2017) in their
Soweto household survey, that residents near tailings storage
facilities suffered respiratory-related illnesses such as cough,
asthma, sinus and TB. This study could not validate the above
as a toxicological and epidemiological study would need to be
undertaken to prove such claims.

It was also asked whether there were any indoor sources of
air pollution (i.e. heating and cooking methods). This was
investigated due to the knowledge that people spend more time
indoors than outdoors, and indoor pollutant levels are worse
than outdoor pollutant levels (Ao et al. 2003). Furthermore,
according to a comparative risk study of WHO, 28% of all deaths
are caused by indoor air pollution in developing countries
(Massey et al. 2009). It was noted that electrical heaters and
stoves were used for indoor power generation; as electricity
is subsidised by the Merafong Municipality, during the period
of mine liquidation. This, therefore, reduced the potential of
indoor pollution being a significant threat to the households.

The respondents mentioned that dust was most prevalent
in winter (51 %) and early spring (31 %). This concurs with
the study by Sithole et al. (2000) which found that nuisance
dust fallout is most evident during the windy, dry early spring
season, which is late July to early November. The respondents
were asked whether they were aware of national dust standards.
90% of the respondents answered in the negative, indicating
they were not aware. A follow-up question was posed to find
out what individuals wanted to be improved in the standards.
The respondents explained that there was nothing wrong with
the standards themselves; they did mention, however, that the
enforcement of compliance was a problem. The respondents
also expressed the hope that the government would strengthen
the enforcement, management, monitoring and compliance
with standards.

The perceived socio-economic costs of
dust

The respondents were asked whether dust affected their
economic status in any way (Figure 8); 75% responded in the
affirmative.

Other respondents went on to explain that this was something
they had never actually thought about, therefore they did
not know (22%). According to Article 12 of the International
Covenant on Civil and Political Rights (1998), there is a direct
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link between a healthy environment and quality of life, including
the fulfilment of human rights. Similarly, the Committee on
Economic Social and Cultural Rights (2002) recognises that
the enjoyment of economic, social and cultural rights depends
on a healthy environment. From the responses gathered, the
community feels that these rights are infringed upon due to the
poor air quality.

When asked if dust affect their socio-economic status, the
respondents who answered in the affirmative, mentioned
medical (97%) and cleaning costs (3%) as the significant external
costs of dust. The respondents mentioned that they purchase
cleaning detergents and they clean the house more than once.
This affirms findings by the Benchmarks Foundation, where the
residents of Riverlea found it necessary to clean their homes two
to three times per day during the high dust periods (Benchmarks
Foundation 2017).

The residents maintained that they perceive the dust to have
brought about respiratory illnesses. During the high dust
periods, the community mentions that they spend copious
money on medicine for coughing, nasal sprays or go to the clinic
(R25, four times per month) or doctors (R350-R500, three to
four times per month). This confirms work in other areas, that
estimate health costs to contribute 75% of the total externalities
associated with air pollution (Cropper and Oates 2002; Matus et
al. 2011).

The loss of human health creates external costs which invariably
lead to overall loss to social welfare. The health effects from air
pollution incurs direct and indirect costs to society. Freeman
(2003) divides the health effects associated cost into four
categories: medical cost, labour cost, averting cost and welfare
loss (discomfort, suffering). This study clearly reveals that the
community perceives dust impacts to be medical and welfare
costs.

Approximately 96% of the respondents perceive dust
management to have not improved in the area due to the lack
of rehabilitation on TSF6.

The respondents (92%) also mentioned that they get
discouraged from going to the shops during windy days because
of impaired visibility on the road. This corresponds with what
business owners are saying that during windy days when there
is dust, there are fewer customers than when there is no dust.
Other respondents (8%) mentioned that they go to the shops
regardless of the dust. 100% of the respondents go inside the
house, close all doors, and windows, and this costs them nothing
to prevent nuisance dust from entering the house. However,
dust still enters the houses through the ambient air, thereby
remaining a case for concern. Other members of the households
mentioned that they put wet towels around the windows and
they try to sweep the dust out.

The respondents do not realise the indirect cost associated with
dusty days. For example, when people go inside the house, close

doors, and windows, start opening the heater or utilising water
that they would have otherwise not used if there was no dust.
Kyung-Min Nam et al. (2010) and Mayeres and Van Regemorter
(2008) reveal in their studies that labour and leisure loss are
significant economic impacts of air pollution and can affect
market equilibrium.

About 71% of the respondents mentioned that they had
vegetable gardens. Only 30% of the respondents with gardens
said they did not eat the produce from their gardens due
dust and bought vegetables from shops. About 88% of the
respondents explained that they produced fewer vegetables
during the windy season and more during the non-windy season.
The concern is that plants absorb radioactive substances from
the soil, deposited by dust and are then consumed as food. The
continuous consumption of vegetables that are exposed to dust
on a daily basis means that there is constant accumulation of
radioactive substances in the bodies of the consumers. This
becomes a threat to their health in the long run. Therefore, the
70% respondents that agreed to eating vegetables from their
gardens are at risk of ingesting toxic vegetables.

Businesses in the small shopping centre located approximately

60m opposite TSF6 listed the following as costs due to dust from

the tailings dump:

e  Damage to electronic equipment (printer, photocopier and
scanner);

e  Purchasing dust masks for employees (petrol attendants);

e  Absenteeism of employees due toillness; and

e  Cooked food products accumulating dust from the tailings
dump having to be thrown away.

The economic valuation of health effects can be evaluated based
on two approaches: willingness to pay (WTP) or willingness to
accept (WTA) and the cost of illness approach (COI). COl is the
sum of lost productivity and medical expenses (Quah and Boon
2003). The WTP method measures what individuals would be
willing to pay in exchange for improved health. This method was
considered in this study.

The community of the gold mine village was asked whether
they would be willing to pay to offset the dust fallout impact.
Some residents (55%) of mine village indicated that they were
not willing to pay to rehabilitate TSF6. However, the remainder
mentioned that they were willing to pay, but had no employment
and would therefore not be able to contribute to a rehabilitation
fund see Figure 9. Income is observed to be a significant factor
which influences WTP and education, on the other hand, is
known to have a negative influence on WTP.

As can be seen in Figure 10, the bulk of the respondents (56
%) were not willing to pay any money for something that they
believed was not their fault. Other respondents expressed
willingness to pay a sum of R150 (38%) and others a sum of R200
(6%).
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W Yes HNo

Figure 9: Households’ willingness to pay for rehabilitation of the tailings
facility

m 150 m200 m None of these amounts

Figure 10: Households’ amounts they are willing to contribute for
rehabilitation of the tailings facility

The challenge is exacerbated when a mine closes unexpectedly,
and diminished growth and development are experienced.
Numerous scholars have raised concerns about local
communities, with regards to mine closure. The concerns
focus on adverse environmental effects such as disintegrated
infrastructure, river contamination, and dust generation
(Andrews-Speed et al. 2005; Murray et al. 2005). Other scholars
focused on social impacts such as crime increase, drop in the
quality of life, people exiting mining towns and food insecurity
(Botha et al.2014; Marais 2013; McDonald et al. 2012; Rawashdeh
et al. 2016; Rixen and Blangy 2016; Block and Owusu 2012; Ennis
et al. 2014; Mengwe 2010; Ntema et al. 2017). It is evident that
communities become vulnerable after sudden mine closure.

Summary

Despite the size of the mining industry, the direct and indirect
environmental and socio-economic impacts are not clearly
understood. Most research has focused on environmental
impacts with a limited focus on the quality of life. Golder
Associates (2003) note that possibly, the only accurate measure
of sustainable development is quality of life, which is affected by
many factors derived from Maslow’s Hierarchy of Needs (Maslow
1954).

The hierarchy of needs of the gold mine village community
appears to have been severely impacted by the liquidation of the
gold mine. The results of the study indicate that the community

feels that the biophysical environment is degraded through air
pollution by dust and this poses health threats. The community
perceives that environmental degradation occurs as a result
of unrehabilitated TSF 6. The community also perceives the
dispersed dust as a threat to their health and economic status.
Furthermore, the community feels that their economic status is
affected by medical expenditure to treat respiratory illnesses.

It is estimated that R890 million is the rehabilitation liability
for the Gold Mining Company. Instead, only R34 million is
available to address this problem (Golder Associates 2003). The
community of the Gold Mine Village is not willing to pay for the
rehabilitation of TSF6 and income is mentioned as their major
barrier. Though the community in the mining village complains
about the dust from TSF 6, it is likely that they will stay with the
problem for some time is the mining company does not commit
itself to solving the problem. This is because they are unable to
pay for a rehabilitation fund for the tailings dump.

Anger, depression and anxiety were observed amongst the gold
mine village community because of TSF6, and the sudden mine
closure. TSF No.6 has been a major environmental problem for
the Gold Mine Village ever since the mine liquidation occurred.
Peoplein communities such as this are exposed to nuisance dust
as well as airborne dust through inhalation as well as ingestion.
Particulate Matter has two inhalable fractions called PM, and
PM, .. These dust fractions are of interest since it can enter the
lungs by way of inhalation, with the finer dust fraction (PM, )
able to penetrate deeper into the lungs. The biggest threat with
the dust from TSF6 is that it is a receptor for toxic heavy metals
which are part of the mining waste and is a nuisance for the
community

Conclusion

The community perceives that conditions resulting from the
unrehabilitated tailing dumps do affect their health, well-being
and economic status. The gold mine village community has
been unable, since 2013, to avoid breathing and ingesting the
pervasive dust from TSF6. Although the South African mining
regulatory frameworks and dust standards seem robust,
compliance, management and mitigation strategies seem to
be offset by conflicting regulations such as the NEMA, MPRDA
with the Companies Act, 1973 and the Companies Act, 2008. The
effects of these conflicts result in uncontrolled dust pollution
from unrehabilitated tailings storage facilities, which poses
threats to communities’ health, well-being and economic status.
In policymaking and development, all stakeholders need to
meaningfully contribute, including governments, citizens, civil
society and companies. This paper shows that socio-economic
impacts will be different for each stage of a mining project,
and not all impacts will occur at each stage. For example, in
the case of the gold mine village community, the perception is
that major environmental impact continues to affect the socio-
economic status of the community, which is dust post sudden
mine closure.
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