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afety and health in mining is a position paper summarising key occupa-

tional safety and health risks in mining and their prevention. The paper

is a joint effort by the members of the Scientific Committee on Mining
Occupational Safety and Health (SC MinOSH) of the International Commission
on Occupational Health (ICOH). The position paper will be published in three
parts, in Occupational Health Southern Africa. The abbreviations and refer-
ences used will be listed for each of the three parts. References are numbered
consecutively across the three parts. The paper will also be published in its
entirety on the ICOH website, as an output of SC MinOSH.
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PART 3

4. SPECIAL ISSUES IN INFORMAL MINING

The definition of artisanal and small-scale mining used here denotes 'mining
by any method not involving substantial expenditure by an individual or group
of persons, not exceeding nine in number, or by a co-operative society made
up of ten or more persons".'®! This definition encompasses what is termed
‘artisanal’ operations that use only rudimentary implements, as well as mining
that involves more sophisticated activities but operates at a relatively low level of
production and requires limited capital investment. Processing of raw materials
is often done in homes or near settlements. Sometimes, water sources that
are used to treat the mineral resources, are also used as sources of domestic
water supply.'”

The United Nations Department of Economic and Social Affairs (UNDESA)
describes small-scale mining as largely poverty-driven. "6 Linked with poverty
are many direct and indirect factors that contribute to challenges to human
health in artisanal and small-scale mining communities.”” Most mining commu-
nity residents live in rural settings that lack basic resources, such as healthcare
services and clean potable water. In artisanal and small-scale mining areas,
there is often little separation between residential and mining activities and thus,
community residents tend to be exposed to hazards that arise from mining
activities. The interplay of occupational and general environmental factors with
the socio-economic aspects necessitates that health impacts are viewed from a
broad public health perspective.'®® ‘Public health’ as used here encompasses
the broad notion of health as being 'not merely the absence of disease, but a

state of complete physical, social and psychological wellbeing'.'®*
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PEER REVIEWED

4.1 Impacts on community health
The focus of this section is on communities residing in the locality of artisanal
and small-scale mines.

Health effects of chemicals

Studies on artisanal and small-scale mining communities worldwide have
provided some evidence of acute and chronic mercury-associated adverse
health outcomes mediated through exposure to mercury. This exposure is
caused by inhalation of inorganic or elemental mercury during smelting of
amalgam, or ingestion of methylmercury in fish from contaminated water
bodies, with effects on the renal, nervous, and immune systems.”” 165166 Risk
assessments of heavy metal concentrations, especially arsenic, in surface
and groundwater samples, and in cassava from four mining communities in
the Western Region of Ghana, found cancer risks to be higher than the US
Environmental Protection Agency's (EPA) acceptable range.'®” 18 However,
no data exists on cancer rates in artisanal and small-scale mining sites, and
further research is required to determine if such exposures might affect health
outcomes in these communities.'%®

The respiratory health of miners involved in artisanal and small-scale mining
has not been studied extensively.'% However, it is known that, in addition to
biomass cooking smoke which is a major concern for respiratory health in rural
communities, exposure to respirable crystalline silica, which exceeds 30% in
some gold ore dusts, might occur, 817"

It is worthwhile to consider that, in low-income countries, mixtures of
hazardous substances within the vicinity of small-scale enterprises, smelt-
ers, mines, agricultural areas, toxic waste disposal sites, etc., often present
complex health hazards to the local populations. Hence, there is a need to
study the toxicological effects of mixtures of metals, pesticides, and organic
compounds in these different exposure scenarios, of which artisanal mining
is an example.'”?

Noise
While noise is typically treated as an occupational hazard and is a public health
concern, limited information is available on noise exposures associated with
artisanal and small-scale mining processes, in miners or residents. %73 Many
tasks carried out within the artisanal and small-scale gold mining (ASGM)
work process (extraction, crushing and milling) are associated with elevated
occupational and community noise levels, often to levels that exceed guideline
limits for the prevention of noise-induced hearing loss (NIHL), as reported by
the WHO."7

An Ecuadorian study in gold miners working in small-scale mines showed
noise levels above 85 dB(A), largely dependent on the work area, and a
prevalence of 32% of work-related sensorineural hearing loss, with a fourfold
increased risk of developing NIHL in those working for longer than ten years #2 A
pilot study in Ghana measured occupational noise exposures among residents
of an ASGM community and documented average exposures during mining
activities in the region of 85 dB(A); during grinding or crushing operations,
the noise levels exceeded 92 dB(A).108 In a study of noise exposures among
individuals residing in a Nicaraguan ASGM community, miners and non-miners
reported exposure to loud noise for more than 40 hours per week.'”® These
and other studies indicate that health effects related to noise are not confined
to mine workers, since it is common for mining activities to be interspersed
within residential and commercial areas.'”®

Injuries
Very little information is available regarding occupational injuries in artisanal
and small-scale mining operations. Further, there is no systematic national- or
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local-scale injury surveillance. A study in the small-scale mining district of Geita
in Tanzania showed that district mining accidents were responsible for about
11 fatalities annually, with the main causes of accidents nationwide being tunnel
collapses.'”” A study of an ASGM community in the Democratic Republic of
the Congo revealed that 392 accidents had occurred during the 12 months
preceding the study, affecting 72% of the miners, with most affected by acci-
dents involving tool handling."”® Data from Zimbabwe showed that ground falls
and machinery/vehicle accidents were each responsible for 25% of reported
mine fatalities in 1997. The study also estimated that two unreported deaths
per month could occur during illegal mining of closed mines and unsafe allu-
vial mining."”® Due to the ASGM process being relatively comparable across
regions, similar patterns in injuries and accidents can be expected in other
areas. The International Labour Organization (ILO) estimates that artisanal and
small-scale mining operations worldwide are burdened by six to seven times
more non-fatal accidents than large-scale operations."” Injuries are known to
have tremendous economic and social impacts on affected workers, as well
as society as a whole."®® Many factors are involved in evaluating the costs
of injuries and fatalities, including healthcare costs, lost productivity for the
injured worker, disability costs, and quality of life costs. Accidents and fatalities
adversely affect both the injured parties and their families. '

Nutrition

In addition to concerns about nutritional intake and food insecurity, there are
concerns about food safety in artisanal and small-scale mining communities.
Fish and other edible items from mining areas have been found to contain
mercury and other heavy metals that likely entered the environment because
of mining practices. '®'

HIV/AIDS and sexual health

Due to socio-cultural and socio-economic factors, "2 members of small-scale
mining communities, particularly ASGM communities, might be especially
vulnerable to Human Immunodeficiency Virus/Acquired Immunodeficiency
Syndrome (HIV/AIDS) and other sexually-transmitted infections (STls).'83
Under-employment and related factors may encourage sex work, particularly

among women, 63,184

Water, sanitation and vector-borne diseases

Malaria transmission has been associated with increases in the amounts of
standing water (ideal mosquito breeding sites) in the vicinities of living quar-
ters in mining communities in Ghana and Brazil.'8%188 ASGM has also been
cited as a risk factor for malaria and some other infectious diseases due to
'a possible reduction in acquisition of immunity that may be associated with
conditions in gold mining, including mercury exposure', as stated by authors
in Para, Brazil.'®” Distances to remote gold mining sites'® and the land use
changes that often accompany ASGM, such as streambed disturbance, have
been proposed as a mechanism for the spread of Buruli ulcer, a bacterial
infectious disease affecting soft tissue.® In Ghana, the proximity of endemic
Buruli ulcer communities to mining activity lends itself to speculation for ASGM

as a risk factor for this disease.®

Psychosocial health

Population growth associated with small-scale mining can strain resources,
and many communities remain impoverished without adequate infrastructure
and health services. Poverty and unsanitary living conditions raise concerns for
psychosocial stress, inadequate nutrition, infectious diseases, and untreated
chronic conditions. Tensions and conflict within communities can add to stress,
while violence increases the risk of injuries and fatalities. The lack of accessible
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healthcare in many communities compounds these risks. Without financial
resources to cope with injuries or disease, poverty increases the risk of liveli-
hood ‘shocks’ that temporarily impact negatively on wellbeing. These shocks
can perpetuate a cycle of poverty,'%'% resulting in inadequate resources to
sustain health. While evidence for physical health risks of ASGM is increas-
ingly common in the literature, there are few studies on stress in artisanal and
small-scale mining communities.'®®

4.2 Women and children mine workers

Africa is reputed to have the highest proportion of female miners in artisanal
and small-scale mining; women constitute 40 to 50% of small-scale miners in
Zimbabwe and 40% in Tanzania, while in India they constitute 30%.194Although
it is estimated that more than one third of artisanal miners in Zimbabwe are
women, a 2015 scoping study showed that only 11% of artisanal miners in
the two target areas reviewed were women.'% Generally, in Asia, less than
10% of miners are women, while in Latin America, they constitute 10 to 20%
of the mining labour force.'®*'% The roles of women in small-scale mining
have been largely overlooked by policy makers, 105163

4.2.1 Work activities undertaken by women
In some areas of Africa and elsewhere, women tend to be engaged in mineral
processing, such as digging and crushing on the one hand, and transporting
or wagon-loading on the other hand. % Hayes (2008) reported on a study in
Africa where women are involved in almost all stages of small-scale mining,
from digging, crushing and pounding rocks, transporting, washing and sorting
materials, and processing (i.e. amalgamation of gold), to trading activities.'®”
Women have also been cited for involvement in drilling and exploratory
excavations, traditionally regarded as men’s work. %8 Gueye (2001) reported
that women involved in small-scale mining in Burkina Faso performed 90%
of mine ore processing activities.'*® According to Chakravorty (2001), women
are employed in mining activities because of their alleged feminine character-
istics, such as being assiduous, systematic and dependable;?*°
play multiple roles within their mining responsibilities, including being leaders
of their groups and acting as conflict mediators.?®! In spite of the significant
roles women play in small-scale mining activities, at all levels, they are rarely
recognised as ‘miners’.2%2

Most often, financial compensation for women lags behind that of their
male counterparts. In some instances, e.g. the Philippines, women work
without pay as they assist the male members of the family with this work.2%3
According to the ILO,"” women in artisanal and small-scale mining are usu-
ally compensated less than male mine workers. In the Birim North District in
Ghana, women were paid various monthly rates in 2007, ranging from US$50
to US$100."6% Bhagyalakshmi (2007) cites the monthly income of women in
India as US$120,% and Hayes (2009) reports approximately the same income
for women in the Democratic Republic of the Congo.?* In Ecuador, female
miners are called ‘jancheras’ and are mainly responsible for checking that no
gold remains in the discarded materials.*?

women also

4.2.2. Women’s health and safety

Many artisanal and small-scale mining operations are conducted illegally.
Hence, government regulations on safety and health standards are not
enforced, or the mine does not follow the regulations.205 Lack of awareness
of the risks inherent in mining, limited access to better equipment, and lack of
proper education and training on safe work practices, are cited as factors lead-
ing to poor health and safety practices for all workers in small-scale mining.23'
205 However, women in mining are confronted with these issues in addition to
those related to the double burden of work-home responsibilities.2>> Womenin
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Bolivia have been noted to work long shifts, and are exposed to contaminated
water without any protection.206 Other hazardous exposures for women in
these environments include silica dust and dusts from manganese and other
minerals, which may cause respiratory diseases, and also toxic chemicals
like cyanide or mercury, used in extracting gold. The health of these women
is compromised; millions of workers, including women and children, die or are
injured annually due to mining work 2% Life expectancy of women engaged
in small-scale mining in Bolivia is rarely above 40 years.2%

Exposure to dust is a common hazard among women in mining, particu-
larly those women involved in the crushing of ore."® The dust, when inhaled,
can cause lung diseases and other respiratory ailments. Exposure to dust
can also cause skin irritation and eye damage. Protective measures tend
to be inadequate; for instance, Bhagyalakshmi (2007) reports that women
workers in southwest India use towels to cover their faces, as protection from
the red dusts generated from manganese-containing ore.'%

Miners also suffer from musculoskeletal disorders such as back pain. This
may arise from the impacts of manual lifting of materials, to which women
are more vulnerable because of their generally smaller and more fragile
frames, when compared to their male counterparts.2°%2% |n Uganda, women
working as salt miners have been reported to suffer from genital corrosions
and miscarriages due to prolonged standing in concentrated saltwater.'®”

Although few studies have characterised injuries in small-scale gold
mining communities, the ILO estimates that small-scale mining in low-income
countries, which employs large numbers of women and children, generates
a workplace fatality rate up to 90 times higher than mines in high-income
countries.'® Physical trauma and miscarriages due to stress and injuries
have been cited as risks to women in mining.'®® Studies in the small-scale
gold mining region of Tarkwa in Ghana found the most injury-prone mining
activities to be related to excavation and crushing. While the overall injury
rate was five per 100 person years, the rate for women of 12 per 100 person
years was significantly higher.2%7

Other health risks to women and girls that have been attributed to mining
activities include sexual violence and abuse, and vulnerability to HIV/AIDS
and other STls. "8 2% Women and girls may be particularly susceptible, given
the inadequate access to sex education, healthcare, and family planning
services in many ASGM communities, and the religious and social stigmas
surrounding sex and contraceptive use. Because mining communities are
predominantly composed of males with disposable incomes, economic fac-
tors such as under-employment may encourage women to engage in sex
work in exchange for money or for jobs at mining sites, exacerbating the nega-
tive impacts of the mining environment on their safety and wellbeing. 163184185

4.2.3 Children’s health and safety

The ILO states that a large number of children work in artisanal and small-
scale mining.'®* In Papua New Guinea, for example, children provide up to
30% of the labour in small-scale mining.® Children are found on the worksites,
mainly in the company of their guardians, or driven by poverty, as they often
have to fend for themselves. Children and women involved in artisanal and
small-scale mining are exposed to similar risks, due mainly to their inherent
vulnerabilities. Human Rights Watch, reporting on the problem of child labour
in five Tanzanian cities/districts, states that community or family members
are exposed to mercury during processing of ore for gold at home, or from
eating mercury-contaminated fish from nearby rivers.?%® Most adult and child
miners are unaware of the grave health risks associated with exposure to
mercury. Girls residing on mining sites, or in close proximity to artisanal and
small-scale mining operations, face sexual harassment, including pressure
to engage in sex work. As a result, some girls become victims of commercial
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Children washing and sorting copper ore in
water and mud, at an open-air mine in Kamatanda
in Katanga, southeastern Democratic Republic
of the Congo

Photograph: Gwenn Dubourthoumieu

sexual exploitation and risk contracting HIV and other STls. Children who
work in mining very often miss out on crucial educational opportunities and

experiences.?%

4.3 Improving working conditions in informal mining
Problems related to work in small-scale mining are primarily the result
of its informality: no registers are kept; no taxes are paid; and contacts
with, and support from, authorities are rare or non-existent. In low-income
countries, the informal economy is populated by marginalised and vulner-
able workers. There is a lack of infrastructure and facilities for safety and
health. Associated factors that impact on health include job insecurity, lack
of health insurance and other social benefits, no affiliation to worker unions
or other worker organisations, lack of personal protection, migrant work,
increasing numbers of women workers, and child labour.

From a long-term perspective, national development of the economy and
society is necessary in order for informal work such as artisanal and small-
scale mining to be legalised and formalised, particularly since the informal
sector is a major contributor to the economy of many low-income countries.
Education in primary and secondary schools has to be expanded and
developed. National health systems have to be established or strengthened.

From a short-term perspective, the challenge for government at all
levels, policy makers, health and safety professionals, worker organisa-
tions, community organisations and other non-governmental agencies,
is to develop strategies that are inclusive, appropriate and feasible, with
the ultimate objective of protecting informal workers and their depen-
dants. 95183209 priority should be given to improvement of the conditions
of vulnerable groups, mainly women and children. Labour inspection should
be modernised and more resources should be provided for supervising
and supporting work in informal mining. Frequent and substantial train-
ing in health and safety should be organised, and consideration given to
apprenticeships to help workers understand the hazards and the means
of reducing risks, through advice from more experienced workers. Safer
mining methods must be introduced, e.g. by promotion of mercury-free gold
mining and prohibition of dangerous mining activities such as underwater
mining.210 Prevention of occupational safety and health risks in artisanal and
small-scale mining is difficult to achieve, and continued research is needed,
along with development, implementation, and sharing of good practices.

The fact that many of the workers in artisanal and small-scale mining
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are women and children creates special challenges for this sector.
Governments, the United Nations (UN) agencies, donors, artisanal miners,
gold traders, and companies are called upon to prioritise and fully support
the elimination of child labour in an integrated way.?'" Boys and girls should
be enabled, encouraged and supported to go to school, and if possible, their
families subsidised, to avoid the need for an income from the children. As for
women, legal frameworks and development projects should include provi-
sion of more environmentally viable and sustainable employment.'%%183
Attention should be paid to women facing disproportionate exposures due
to their roles as mothers and home-makers, coupled with those arising from
their involvement in mining."” Women in artisanal and small-scale mining
are known to experience negative impacts on their reproductive health,
affecting fertility and/or pregnancy. Future generations are endangered
when pregnant women work as miners or are involved in mining-related
activities. This makes preventive measures important, especially in the
case of women of child-bearing age. Preventive measures include avoiding
heavy lifting in late pregnancy, and avoiding close contact with mercury,
lead and other metals with health-detrimental effects. Research has shown
that brain damage in the foetus hampers early childhood development,
in cases where mothers were severely exposed to heavy metals such as
mercury and lead during pregnancy.?'?

Several international organisations provide comprehensive guidance
on how to study, inform and raise awareness, and improve working condi-
tions in artisanal and small-scale mining. The ILO organises conferences
and other types of meetings to disseminate information about the working
conditions, and to discuss and implement actions for change. Guidelines
exist for the formulation of national employment policies and for the devel-
opment of inspection manuals for worker safety and health."® There are
many examples of how to reduce and eliminate child labour in small-scale
mining activities, and how cooperation can be established between the
ILO’s International Programme on the Elimination of Child Labour (IPEC)
and local authorities.'” Activities to address informal mining issues are coor-
dinated and facilitated by the ILO, often in collaboration with other organ-
isations, including the United Nations Environment Programme (UNEP),
the Southern African Development Community (SADC), the International
Institute for Environment and Development (IIED), and the WHO.

The World Bank offers technical assistance to increase productivity in
artisanal and small-scale mining, while also addressing social protection
and fair labour standards, for example, within the Bank’s programme
on ‘Communities, Artisanal and Small-Scale Mining’ (CASM)."? The
Bank includes mining within a broad effort in local economies to pro-
mote better integrated rural development strategies. Pilot efforts are
underway to model clean supply chains and fair trade of minerals as a
means to spread the principle of responsibility across the supply chain.
Additional organisations active in ASGM, considered to be one of the
world’s top ten pollution problems, include the United Nations Industrial
Development Organization (UNIDO), Human Rights Watch, Green Cross,
World Business Council for Sustainable Development (WBCSD), and
Blacksmith Institute.

Although many organisations are active in terms of working condi-
tions in artisanal and small-scale mining, there is considerable scope
for additional action. It is estimated that 20 to 30 million mine workers
are involved in informal mining across 80 countries, most of which are
low-income countries. The safety and health risks that these workers
are exposed to are numerous and serious — for them, their families and
the surrounding communities. Infrastructure and facilities for preventive
safety and health work are scarce or non-existent.
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5. MESSAGE FROM THE ICOH SCIENTIFIC

COMMITTEE ON MINING OCCUPATIONAL

SAFETY AND HEALTH (SC MINOSH)

The ICOH SC MinOSH is committed to continuing its contributions to address-
ing risks and implementing sustainable solutions, in both formal and informal
mining. The SC MinOSH has established its own website (www.icoh-minosh.
com) to include activities and materials relevant to mining. There is a plan
to develop a repository of useful publicly available materials and resources,
obtained from national and international organisations. As described on the
website, the SC MinOSH collaborated with three ICOH Scientific Committees
(SCs) (SC Industrial Hygiene, SC Occupational Health and Development,
and SC Small-Scale Enterprises and Informal Sector), and with other organ-
isations, to host a conference and workshop on mining in August 2017, with
small-scale and large-scale mining tracks. The conference presentations will be
made available by webinar, especially for experts and interested parties from
low-income nations who are unable to attend the training. The SC MinOSH will
continue to establish collaborations with other ICOH SCs, other researchers
and stakeholders in large-scale mining, as well as artisanal and small-scale
mining. SC MinOSH members will be encouraged to promote the website
and to provide extension services for informal mining, and will be engaged in
further efforts regarding working conditions and preventive actions in formal
and informal mining.

ABBREVIATIONS USED IN PART 3

AIDS Acquired Immunodeficiency Syndrome

ASGM Artisanal and small-scale gold mining

CASM Communities, artisanal and small-scale mining

EPA Environmental Protection Agency, USA

HIV Human Immunodeficiency Virus

ICOH International Commission on Occupational Health

IIED International Institute for Environment and Development

ILO International Labour Organization / International Labour
Office

IPEC International Programme on the Elimination of Child Labour

NIHL Noise-induced hearing loss

SADC Southern African Development Community

SC MinOSH Scientific Committee on Mining Occupational Safety and
Health

SCs Scientific Committees

STls Sexually-transmitted infections

UN United Nations

UNDESA United Nations Department of Economic and Social Affairs

UNEP United Nations Environment Programme

UNIDO United Nations Industrial Development
Organization

US/USA United States/United States of America

us$ United States Dollars

WBCSD World Business Council for Sustainable
Development

WHO World Health Organization

Authors’ contributions

Kaj Elgstrand: sections 1, 2, 3.1 and 3.7
David Lee Sherson: section 3.2

Erik Jgrs: sections 3.2 and 3.3
Claudina Nogueira: section 3.4

Jane Frglund Thomsen: section 3.5

Vol 23 No 5 September/October 2017

Marilyn Fingerhut: section 3.6
Lage Burstrom: section 3.8
Hannu Rintamaki: section 3.9
Elias Apud: section 3.10
Esteban Ofiate: section 3.10
Nancy Coulson: section 3.11
Leigh McMaster: section 3.11
Edith Essie Clarke: section 4

Reviewers
The draft texts were reviewed by several SC MinOSH members. The most
substantial inputs were provided by: Gabriela Gracia, Environmental and
Occupational Health, University of lllinois, Chicago, USA; Florencia Harari,
Institute of Environmental Health, Karolinska Institute, Stockholm, Sweden;
Raul Harari, Institute for Development of Production and the Work Environment,
Quito, Ecuador; Sylvie Nadeau, Ecole de Technologie Supérieure, Montréal,
Canada.

The paper was edited by Kaj Elgstrand (chief editor), Marilyn Fingerhut
and Claudina Nogueira.

REFERENCES (FOR PART 3)

9. International Labour Organization (ILO). Facts on Small-Scale Mining. Fact
sheet 09 November 2003. Available from: http://www.ilo.org/wcmsp5/groups/
public/---dgreports/---dcomm/documents/publication/wcms_067582.pdf (accessed
12 Dec 2016).

17. Jennings N. Social and Labor Issues in Small-Scale Mines. International Labour
Organization (ILO). Report for discussion at the Tripartite Meeting on Social and
Labor Issues in Small-Scale Mines; 1999. Geneva: ILO (ISBN 92-2-111480-5).
23. Jarvholm B. Safety and health in mining in Sweden. In: Elgstrand K, Vingard
E, editors. Occupational safety and health in mining — anthology on the situation
in 16 mining countries. Arbete och Halsa (Work and Health). 2013; 47(2):77-86.
University of Gothenburg, Sweden (ISBN 978-91-85971-43-5).

42. La Mineria del Oro Artesanal y de Pequefia Escala en Ecuador: Trabajo,
Ambiente y Salud. Harari B, Harari F, editors. Institute for the Development of
Production and the Work Environment, Quito, Ecuador (IFA), University of Lund,
Sweden, and PHIME Project. Editorial EI Conejo. Ecuador; 2016. In print.

77. Gibb H, O’Leary KG. Mercury exposure and health impacts among individuals
in the artisanal and small-scale gold mining community: a comprehensive review.
Environ Health Perspect. 2014; 122:667-672.

105. Mudzwiti P, Mukwakwami N, Mungoni M, Madzivaidze I. A golden opportunity:
scoping study of artisanal and small scale gold mining in Zimbabwe. The Chamber
of Mines of Zimbabwe and Pact Institute; July 2015. Available from: http://www.
pactworld.org/a%20golden%20opportunity (accessed 4 Jan 2017).

106. Basu N, Clarke E, Green A, Calys-Tagoe B, Chan L, Dzodzomenyo M, et al.
Integrated assessment of artisanal and small-scale gold mining in Ghana - Part
1: Human Health Review. Int J Environ Res Public Health. 2015; 12:5143-5176.
Available from: http://doi:10.3390/ijerph120505143 (accessed 16 Dec 2016).

108. Green A, Jones A, Sun K, Neitzel R. The association between noise, cortisol
and heart rate in a small-scale gold mining community - a pilot study. Int J Environ
Res Public Health. 2015; 12:9952-9966.

161. Government of Ghana. Small-Scale Gold Mining Law 1989, PNDC Law 218;
1989. Available from: http://www.epa.gov.gh/ghanalex/acts/Acts/SMALL-SCALE%20
GOLD%20MINING%20ACT,1989.pdf (accessed 28 Dec 2016).

162. United Nations Department of Economic and Social Affairs (UNDESA).
Poverty Eradication and Sustainable Livelihoods: Focusing on Artisanal Mining
Communities, UNDESA, New York — Geneva; 2003. Available from: http://www.
artisanalmining.org/Repository/01/The_CASM_Files/CASM_Database_documents/
RAF99023_UN_ASM_Final_Report.pdf (accessed 21 Sept 2017).

163. Yakovleva N. Perspectives on female participation in artisanal and small-scale
mining: a case study of Birim North district of Ghana. Resour Pol. 2007; 32(1-2):
29-41.

164. Preamble to the Constitution of the World Health Organization as adopted by
the International Health Conference, New York, 19-22 June 1946; signed on 22
July 1946 by the representatives of 61 States (Official Records of the World Health
Organization, no. 2, p. 100) and entered into force on 7 April 1948. Available from:
http://www.who.int/about/definition/en/print.ntml (accessed 28 Dec 2016).

165. Agency for Toxic Substances and Disease Registry (ATSDR). Public Health
Statement for Mercury. 1999. Available from: https://www.atsdr.cdc.gov/PHS/PHS.
asp?id=112&tid=24 (accessed 28 Dec 2016).

166. Spiegel S, Viega M. Global mercury project: global impacts of mercury supply
and demand in small-scale gold mining. Report to the United Nations Environment

OccuPATIONAL HEALTH SOUTHERN AFRICA  WWW.OCCHEALTH.CO.ZA



Programme (UNEP) Governing Council meeting, Nairobi, Kenya, Oct 2006 /
Feb 2007. Available from: http://iwlearn.net/iw-projects/1223/reports/global-
impacts-of-mercury-supply-and-demand-in-small-scale-gold-mining (accessed
28 Dec 2016).

167. Armah F, Kuitunen M, Luginaah I, Mkandawire P. Non-occupational health
risk assessment from exposure to chemical contaminants in the gold mining
environment of Tarkwa, Ghana. Trends Appl Sci Res. 2012; 7(3):181-195.

168. Obiri S, Dodoo D, Okai-Sam F, Essumang D, Adjorlolo-Gasokpoh A.
Cancer and non-cancer health risk from eating cassava grown in some mining
communities in Ghana. Environ Monit Assess. 2006; 118(1-3):37-49.

169. Greenberg M, Waksman J, Curtis J. Silicosis: a review. Dis Mon.
2007; 53(8):394-416.

170. Ehrlich RI, Myers J, te Water Naudé JM, Thompson ML, Churchyard GJ.
Lung function loss in relation to silica dust exposure in South African gold miners.
Occup Environ Med. 2011; 68(2):96-101.

171. Cowie R. The influence of silicosis on deteriorating lung function in gold
miners. Chest. 1998; 113(2):340-343.

172.YafezL, Ortiz D, Calderdn J, Batres L, Carrizales L, Mejia J, et al. Overview
of human health and chemical mixtures: problems facing developing countries.
Environ Health Perspect. 2002; 110 (Suppl 6):901-909.

173. Passchier-Vermeer W, Passchier WF. Noise exposure and public health.
Environ Health Perspect. 2000; 108 (Suppl 6):123-131.

174. World Health Organization (WHO). Artisanal and Small-scale Gold Mining and
Health. Technical Paper #1: Environmental and occupational health hazards asso-
ciated with artisanal and Small-scale gold mining; WHO: Geneva, 2016. Available
from: http://apps.who.int/iris/bitstream/10665/247195/1/978924151027 1-eng.pdf
(accessed 12 Sept 2017).

175. Saunders J, Jastrzembski B, Budkey J, Enriquez D, MacKenzie T, Karagas
M. Hearing loss and heavy metal toxicity in a Nicaraguan Mining Community:
audiological results and case reports. Audiol Neurotol. 2013; 18(2):101-113.
176. Rajaee M, Long R, Renne E, Basu N. Mercury exposure assessment and
spatial distribution in a Ghanaian small-scale gold mining community. Int J Environ
Res Public Health. 2015; 12(9):10755-10782.

177. Kitula A. The environmental and socio-economic impacts of mining on
local livelihoods in Tanzania: a case study of Geita District. J Clean Prod.
2006; 14(3-4):405-414.

178. Elenge M, Leveque A, De Brouwer C. Occupational accidents in artisanal
mining in Katanga, DRC. Int J Occup Med Environ Health. 2013; 26(2):265-274.
179. Hollaway J. The Button gold mine, Zimbabwe. In: Small-scale gold mining:
examples from Bolivia, Philippines and Zimbabwe, Sectoral Activities Programme
SAP 2.76/WP.130, Jennings NS, Ed. Geneva: International Labour Organization
(ILO), 1998. Available from: https://unites.uqam.ca/gmf/globalmercuryforum/files/
articles/africa/Zimbabwe%20ILO%20ASM.pdf (accessed 28 Dec 2016).

180. Leigh J. Economic burden of occupational injury and illness in the United
States. Milbank Q. 2011: 89(4):728-772.

181. Rajaee M, Obiri S, Green A, Long R, Cobbina S, Nartey V, Buck D, Antwi
E, Basu N. Integrated assessment of artisanal and small-scale gold mining in
Ghana - Part 2: Natural Sciences Review. Int J Environ Res Public Health. 2015;
12(8):8971-9011.

182. Wilson M, Renne E, Roncoli C, Agyei-Baffour P, Tenkorang E. Integrated
assessment of artisanal and small-scale gold mining in Ghana - Part 3: social
sciences and economics. Int J Environ Res Public Health. 2015; 12(7):8133-8156.
183. Banchirigah S. Challenges with eradicating illegal mining in Ghana: a per-
spective from the grassroots. Resour Pol. 2008; 33(1):29-38.

184. Family Health International, HIV/AIDS Behavioral Surveillance Survey,
Ghana; 2002. Available from: http://pdf.usaid.gov/pdf_docs/Pnacw658.pdf
(accessed 28 Dec 2016).

185. Lu K, Long R, Rajaee M, Basu N, Akizili J, Robins T, et al. An exploratory
study on the effects of social resources, environmental exposures and malaria
prevention practices on the prevalence of malaria-like symptoms in a gold-mining
community in Ghana. University of Michigan, Ann Arbor, Michigan, USA; 2011.
186. Crompton P, Ventura AM, de Souza JM, Santos E, Strickland GT, Silbergeld
E. Assessment of mercury exposure and malaria in a Brazilian Amazon riverine
community. Environ Res. 2002; 90(2):69-75.

187. Silbergeld E, Nash D, Trevant C, Strickland GT, De Souza JM, Silva RS.
Mercury exposure and malaria prevalence among gold miners in Pard, Brazil/
Exposigédo a mercurio e prevaléncia de malaria entre garimpeiros de ouro do
Para, Brasil. Rev Soc Bras Med Trop. 2002; 35(5):421-429.

188. Duker AA, Stein A, Hale M. A statistical model for spatial patterns of
Buruli ulcer in the Amansie West district, Ghana. Int J Appl Earth Obs Geoinf.
2006; 8(2):126—-136.

189. Merritt RW, Benbow ME, Small PL. Unraveling an emerging disease associ-
ated with disturbed aquatic environments: the case of Buruli ulcer. Front Ecol
Environ. 2005; 3(6):323-331.

190. Heemskerk M. Self-employment and poverty alleviation: women’s work in
artisanal gold mines. Human Organ. 2003; 62(1):62-73.

191. Fisher E, Mwaipopo R, Mutagwaba W, Nyange D, Yaron G. 'The ladder that
sends us to wealth': artisanal mining and poverty reduction in Tanzania. Resour
Pol. 2009; 34(1):32-38.

OccuPATIONAL HEALTH SOUTHERN AFRICA WWW.OCCHEALTH.CO.ZA

192. Agyemang |. Analysis of the socio-economic and cultural implications of
environmental degradation in Northern Ghana using qualitative approach. Afr J
His Cult. 2011; 3(7):113-122.

193. Nyambe J, Amunkete T. Small-scale mining and its impact on poverty in
Namibia: a Case Study of miners in the Erongo region; 2009. Available from:
http://www.the-eis.com/data/literature/SSM_NEPRU_project_Final.pdf
(accessed 4 Jan 2017).

194. International Labour Organization (ILO) Press Release, 17 May 1999. Small-
scale mining on the increase in developing countries. Available from:
http://www.ilo.org/global/about-the-ilo/newsroom/news/WCMS_007929/lang--en/
index.htm (accessed 4 Jan 2017).

195. Hinton J, Veiga MM, Beinhoff C. Women and artisanal mining: gender
roles and the road ahead. In: The Socio-Economic Impacts of Artisanal
and Small-Scale Mining in Developing Countries. City: AA Balkema, Swets
Publishers; 2003. Available from: http://siteresources.worldbank.org/INTOGMC/
Resources/336099-1163605893612/hintonrolereview.pdf (accessed 4 Jan 2017).
196. Bhagyalakshmi M. Women mineworkers in Bellary District: a case study
of the vulnerable groups of mineworkers in southwest India. In: Artisanal and
Small-Scale Mining in Asia-Pacific Case Study Series, no. 14, 2007.

197. Hayes K. 2008 Regional Workshop: Small-Scale Mining in Africa - A case for
Sustainable Livelihood. Presented at the 20th Annual Meeting of the Governing
Council of the Common Fund for Commaodities (Amsterdam). Tanzania; 2008.
Available from: http://common-fund.org/fileadmin/user_upload/Repository_docs/
CFC_Report_Mining_2008_final_2_.pdf (accessed 4 Jan 2017).

198. United Nations Economic Commission for Africa (UNECA). Compendium
on Best Practices in Small-Scale Mining in Africa. December 2002, Addis Ababa,
Ethiopia. Available from: http://repository.uneca.org/handle/10855/5447 (accessed
4 Jan 2017).

199. Gueye D. Small-scale mining in Burkina Faso. Mining, Minerals and
Sustainable Development (MMSD), Working Paper 73, International Institute for
Environment and Development (IIED), London2001. Available from: http://pubs.
iied.org/pdfs/G00717.pdf (accessed 4 Jan 2017).

200. Chakravorty SL. Artisanal and Small-scale Mining in India. Mining, Minerals
and Sustainable Development (MMSD), Working Paper 78, International Institute
for Environment and Development (IIED), London, 2001. Available from:
http://pubs.iied.org/pdfs/G00724.pdf (accessed 4 Jan 2017).

201. Community and Small-Scale Mining (CASM) Annual Conference, Mongolia,
September 2007: Gender Session Report. Available from: https://commdev.org/
userfiles/files/1909_file_ ACC_CASM_gender_session.pdf (accessed 4 Jan 2017).
202. Aspinall C. Small-Scale Mining in Indonesia. Mining, Minerals and
Sustainable Development (MMSD), Report 79, International Institute
for Environment and Development (IIED), London 2001. Available from:
http://pubs.iied.org/pdfs/G00725.pdf (accessed 4 Jan 2017).

203. Colina P. Briefing on mining in the Philippines and the effects on occupational
health and safety of mine workers. Presented at the Conference on Coal Mining,
Renmin University, Beijing, China, November 2006. Available from: http://iohsad.
org/11/06/mining/mining-philippines-and-effects-occupational-health-and-safety-
mine-workers* (accessed 4 Jan 2017).

204. Hayes K. Women in artisanal mining in the Democratic Republic of Congo.
Pact Congo, 2009. Available from: http://www.kilogoldmines.com/wp-content/
uploads/2012/10/Pact-Congo-DRC-Women-in-Artisanal-Mining-in-the-DRC-.
pdf (accessed 4 Jan 2017).

205. Lu J. Occupational health and safety in small-scale mining: focus on women
workers in the Philippines. J Int Womens Stud. 2012; 13(3):103-113.

206. Bocangel D. Small-scale Mining in Bolivia: National Study - Mining Minerals
and Sustainable Development (MMSD), Working Paper 71, International Institute
for Environment and Development (IIED), London, 2001. Available from:
http://pubs.iied.org/pdfs/G00713.pdf (accessed 4 Jan 2017).

207. Calys-Tagoe B, Ovadje L, Clarke E, Basu N, Robins T. Profile of injuries
associated with small-scale gold mining in Ghana. Int J Environ Res Public Health.
2015; 12(7):7922-7937.

208. Human Rights Watch: Toxic Toil, Child Labor and Mercury Exposure in
Tanzania’s Small-Scale Gold Mines. USA, 28 August 2013. Available from:
https://www.hrw.org/report/2013/08/28/toxic-toil/child-labor-and-mercury-expo
sure-tanzanias-small-scale-gold-mines (accessed 4 Jan 2017).

209. Hilson G, McQuilken J. Four decades of support for artisanal and small-
scale mining in sub Saharan Africa: a critical review. The Extractive Industries
and Society. 2014; 1(1):104-118.

210. Human Rights Watch: What...if Something Went Wrong? Hazardous Child
Labor in Small-Scale Gold Mining in the Philippines. USA, 29 Sept 2015. Available
from: https://www.hrw.org/report/2015/09/29/what-if-something-went-wrong/
hazardous-child-labor-small-scale-gold-mining (accessed 4 Jan 2017).

211. International Labour Organization (ILO). Worst Forms of Child Labour
Convention, 1999 (No. 182). Available from: http://www.ilo.org/dyn/normlex/
en/f?p=NORMLEXPUB:12100:0::NO::P12100_ILO_CODE:C182 (accessed 4
Jan 2017).

212. Grandjean P. Only one chance: how environmental pollution impairs brain
development and how to protect the brains of the next generation. New York:
Oxford University Press; 2013 (ISBN 978 0 19 998538 8).

Vol 23 No 5 September/October 2017

23



