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ABSTRACT

The increased trend of health problems in the extractive industries

includina aold minina has been a maJ'or concern in recent times. Communities,
00 0

workers, NGOs and government agencies have been looking at the best ways

to reduce these unfortunate incidents to a minimum.

This study was conducted at the Obuasi Municipality of Ghana, to find

out the health implications of gold mining in the areas of common water-

related diseases and common-air related diseases of Anglogold Ashanti

(AGA) operations on inhabitants' health. The study depended on primary data

collected from the field through interview schedule method and questionnaire

administration and secondary data from the Obuasi Municipal Health

Directorate.

The study identified that pipe-borne water was the major source of

drinking water for the majority of the people. Diarrhoea and typhoid; and

respiratory tract infections were the main common water-related and alr-

related diseases respectively in the Obuasi Municipality. Malaria came first as

the most prevalent disease in the municipality. With regard to·the causes of the

prevalent diseases, poor sanitation, polluted water, and dusty and smoky

environment were mentioned.

Among the recommendations suggested is the need for AGA

management to increase its education on the use of Personal Protective

Equipments (PPE). to suppress dust, backfill mincd-out pits on timc.

enforcement of exit and periodic medical cxamination, and establish an

Environmental Protection Agency office (EPA) in the Obuasi Municipality.
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CHAPTER ONE

INTRODUCTION

Background to thc study

Most devcloping countries that wnnt to ndvnncc in dcvelopment cithcr

economicnlly or socinlly, hnvc comc to rcnlisc thnt thcy cnnnot do so without

the cxpansion of resourcc extrnction nnd consumption opportunitics. Thus,

they nre confronted with some chnllcnges. Somc of' thcm nrc: (1) how to

improve on their health care delivery (2) how to mannge the nntural resourccs

on the basis of' sustainablc dcvelopmcnt (3) how to mnnngc thc stnggcring

external debts without nceessarily ovcr-cxploiting and dcgrading nvnilable

natural resources given the over-reliance by many developing countries on

primary products among others.

The links between mining especially gold mining and its associated

problems are yet to be clearly systemized and understood in many areas of' thc

developing world. The World Health Organisntion (WHO) defincs Health ns a

state of complete physical, mental, and social well-being and not merdy thc

absence of disease and illness (WHO. 2003a). The cost of henlth to society

from cnvironmentally relatcd discases comes from the loss of humnn-hours of

work and resources (doctors, nurses, technicians, administrntors and dmgs).

Thus, if the human-hours of work is lost greatly duc to ill hcnlth then

productivity will reduce and hencc a country or society cannot dcvclop at the

pace it wants to. This is because human capacity necded felr developmcnt is
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affected by, these environmental diseases. Thus. health problems of the

majority of the population can affect the economic development of a country.

Almost all countries. especially the developing ones, arc trying to

ensure the health of their citizens as development and health move together.

According to Tutu (1996), the annual recurrent and capital hudgetary

allocation for health, 25% of the recurrent expenditure was assumed to be due

to health problems arising from environmental degradation. from the above, it

presupposes a healthy people is very significant for national development and

hence the government's effort to combat diseases.

Globally, the extraction and consumption of natural resources have led

to the depletion of tropical forests, global warming, ozone depletion and its

attendant health problems. However, the goal of sustainable development is to

improve the living standard and the quality of people's lives for now and for

the future generation. Africa can boast of substantial deposits of minerals

including oil, gold, bauxite, diamond, manganese, and cobalt. As a result of

this, most of its development activities have been concentrated to a large

extent on the exploitation of these natural resources. However. in spite of the

rich natural resources that Africa is blessed with, it is among the poorest

continents. This is due to several factors including political instability, colonial

exploitation, lack of economic independence, high level of illiteracy and poor

health status.

The economic performance of African countries in )950's and 60's

was relatively good, however in the late 1970's and 1980's most of the

countries' economies deteriorated showing negative growth rates (Collier and

Gunning, 1999). The need to intensify economic growth, reducc poverty and

2



improvc thc quality of lifc in gcncral for thc avcragc people Icd to thc

institution of thc Structural Adjustmcnt programmc (SAP) in Africa. Kcndic

(1995) citing Sawycrr (199R:l). claim that thc crisis was thought to have

ariscn from failurcs in thc economic systcm. the measures instituted and the

instrumcnts sclectcd to achicvc thc objcctivcs of the programmc wcrc largely

cconomic. Whcn a country is implcmcnting SAP. it implies that thc country is

undcrtakin o macro-cconomic rcforms so as to rcmovc or eliminate imbalanccs
c

that militatc against cconomic growth. As part of SAP conditionality. thcrc

was thc cxport drivc and sincc most African countrics who wcrc then

implemcnting thc SAP wcrc blcsscd with mincrals this mcant more

cxploitation of such rcsourccs and hcncc its cnvironmcntal implications and

the attcndant hcalth problcms.

Ghana. though cndowcd with mincral rcsources such as gold. bauxitc.

manganese and diamonds was among thc first 37 dcvcloping countrics to

undcrtake significant policy changes. dubbed the "SAP". which was cmbarkcd

upon in April 1983 due to the negative growth that shc experienced during thc

late 1970's and early 1980's (Kcndie. 1995). These economic changcs of thc

early 1980's. which culminated in the Economic Recovery Programme (ERp)

of 1983. marked the beginning of a new phasc with an upsurgc in mining

activities. Since then, there has been an increasc in mineral work in areas not

traditionally associated with workaQle deposits often found in agricultural

land. forest estates and sometimes in areas of natural beauty (Asamoah. 1998).

The policy measures that werc institutcd spccifically for the mining sector

under the Ghana Mineral Code of 1986 triggercd phenomcnal growth in that

scctor. Ashanti Gold typifies that remarkable surge.

3



Some ofthese are:

considerable extent the decline of cocoa production and for that matter

earner. However. there are environmental problems associated with mining.

4

Subsidence and surface disturbance including that of water courses .•

agriculture which for a long time remained the number one foreign exchange

Ghanaians, its contribution to the Ghanaian economy has offset to a

continues to play' a central role in the socio-economic and political life of

little or no capital equipment. Though gold mining has been playing and

hundreds and in some cases thousands of workers. and small scale mines with

mines, which are heavily capitalized and opcrated by companies employing

Mining activity in Ghana can be categorized into two: large scale

rights, diseases, homelessness etc on the people living in the mining areas

Under the ERP/SAP, there has been substantial investment in gold

(Dramani, 2000). Further, records have it that 200 companics have been

prospecting for gold since the last nine years (Ahadzie, 2000).

extraction industry has recorded negative effects like violation of human

total gross foreign-exchange earnings. However, this boom in the mineral

foreign-exchange earner. Gold accounts for more than 40% of the country's

500%. The gold mining sector has since emerged as the country's largest

companies increased from 17 to 123 with gold production shooting up by

because of the relaxed mining laws in Ghana, Ghanaian-owned prospecting

number of foreign controlled-exploration companies rose from 13 to 74

1996). Also. it has been documented that between 1987 and 1997 alone, the

minino leadino to an increase of 140% in 1990 over 1983 production (Tutu.
o 0
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•

The health problems arising from cel1ain highly toxic materials such as

cyanide may be significant

Dust emissions, especially if they include cyanide, arsenic and other

pollutants, constitute health hazards.

I

I

• Noise pollution emanating from mining activities such as the use of heavy

dump trucks, blasting, rock drillers and heavy machines can result in the

loss of hearing, nervous disorders and circulatory troubles among others.

The huge gold deposits at Obuasi accounts for the reason why the

Anglogold Ashanti (Obuasi), one of the largest producers of gold is sited

there. The AGA was listed in the London Stock Exchange in 1897 then

Ashanti Goldfields Corporation. It was also the first African company to be

listed on the New York Stock Exchange. The company has been in existence

since 1897 and has produced almost 600 tons (18 million ounces) of gold from

ore averaging about 0.65 ounces per ton.

The Obuasi mine works on steeply dipping quartz veins over a strike

length of8km. and has a labour force of about 6800 as of now. This process of

exploiting resources in the district and for that matter Obuasi to meet basic

socio-economic needs has brought in its wake environmental problems like

land degradation, air pollution, water pollution and its attendant health

problems. For instance, in 1999, a tailing dam pipeline burst causing pollution

of the River Nyam at Sansu near ObUllSi where the AGA was then usino as a'='

waste dump as part of its surface mining operation (WACAM, 2003) . It is

against this background that the researcher decided to research into whether or

not gold mining is actually responsible for the health problems in Obuasi area.



Statement of problem

Gold mining has been playing a central role in the socio-economic and

political life of the people of Ghana for more than 100 years. Rawlings (1997)

stated that the gold mining sector has now emerged as the country's largest

foreign-exchange earner, accounting for more than 40 percent of the country's

total gross foreign-exchange earnings. However, Dramani (2000) stated that

the boom of the extractive industry in Ghana especially gold mining has had

adverse impact on the environment which has also accounted for a set of

social problems" including violation of human rights, diseases and

homelessness. Again, som,e water-related diseases such as bilharzia and

schistomiasis are prevalent in mining areas in Ghana

Also, the buruli ulcer' prevalent in the Amansie West District of

Ashanti Region is believed to have resulted from the mining activities over

there (Duker, 2005). Further, skin diseases, lung cancer and other respiratory

diseases are believed to be quite prevalence in mining areas (Reddy, 2005).

There are numerous advantages that the local communities in Obuasi

derive from the operations ofAGA in the form of employment, health care,

education and leisure facilities for employees and their dependants and the

Obuasi Township as a whole. Furthermore, the construction of new housing

schemes has opened up the Obuasi Township and led to increased local

economic activities. This contributes to new employment opportunities for the

young people, who hitherto could only become miners. However, because

AGA is engaged in both surface and under ground mining, which ~mploys

chemicals, it is possible for mining effluents to leak into water bodies. This

may pose health hazards to human beings in and around Obuasi.

6



The inhabitants, NGOs and other civil society organizations claim that

the socio-economic life of the people has been deteriorating and hence their

marginal social cost does not equate their marginal social benefit. For

instance, sulphur dioxide produced during roasting and smelting, is believed to

be a major contributor to most respiratory diseases in most towns as it can

cause chronic' asthma and bronchitis. It sometimes causes eye irritation (Boadi,

2002)..

Again, th~ AGA hospital has it on records that the inhalation of

noxious gases has resulted in the following diseases in Obuasi:. .
• Bronchitis-infection in the bronchiole of the lungs.

• Bronchitis-infection in the bronchi.

• Bronchopneumonia infection of the thoracic cavity.

• Asthma

• Rhinitis-Nasal cavity infection.

• Narcosis drowsiness, sleep by insensibility (Nyarko, 2002).

The inhabitants, the NGOs among others claim that these social costs

must be borne by AGA. Others think that their life must be insured by the

AGA since its operations have negative impact on their health. On the basis ~f

all that is said above, the thrust of the study wiII be to find out the health

implications ofgold mining in the Obuasi Municipality.

7
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Objectives of the study

The main objective of this study is to investigate the effects of mining

on the health of the people in Obuasi. The specific objectives are to:

• Describe the main diseases of the population in the Obuasi area.

• Ascertain the extent to which these diseases are manifested in the mining

area.

I.

I
I
I
J

• IdentifY the effect of mining activities on water bodies in the operation

area.

• Ascertain the extent to which AGA operations affect the health of -

inhabitants.

• Recommend to the management of AGA, the government and interested

parties, preventive and protective policies to put in place.

answers to:

Research questions

The following are the research questions that the study sought to find

What are the main diseases of the population in the Obuasi Municipality?•

• To what extent are diseases manifested in the mining area?

•

•

•

•

What are the sourees of drinking water for the population?

What water-related diseases are eommon in the area?

What are the eauses of these eOl11l1ion diseases?

Has the operation of AGA any effeet on the health of inhabitants?

8
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Rationale of the study

The study is expected to benefit AGA management, the Obuasi

Municipal Assembly, the Environmental Health and Sanitation Unit of the

Assembly. First, management of AGA will find the study useful since it will

enable them to understand the impact of gold mining especially sUrface

mining operations on the health of the workers and the people in and around

Obuasi so that they can factor it into future plans and operations of the

company.

Furthermore, the study wiII help the District Assembly, the

Enviromnental Health and Sanitation Unit of the assembly as well as the

Enviromnent Protection Agency (EPA) in their policy formulation and

implementation. The extractive industry especially gold mining has

experienced a very drastic boom and this has led to more demands' on the

enviromnent, even to the extent that the Ghana Chamber of Commerce has put

in place measures to allow forest reserves to be mined. This presupposes more

degradation of the enviromnent and its attendant health implications. But, for

sustainable development to be achieved, it wiII require an understanding of the

various linkages between the common diseases and gold mining. There is

therefore the need to scientifically assess the relationship between gold mining

and health implications for proper decision making.
'.

Organisation of the study

The study has been divided into five chapters. Chapter One deals ,vith

the introduction which covers background, statement of the problem,

objectives, research questions, rationale of the study and organisation of the

9
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study. Chapter Two dwells on a review of the literature, Chapter l11ree

involves the methodology used in the study. Ch:lpter Four focuses on thc

rcsults and discussions of the study. Ch:lplcr Fj\'c invoh'cs thc summ:lry.

conclusions and rccommendations of the study.
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CHAPTER TWO

LITERATURE REVIEW

Introduction

This chapter is devoted to the review of related literature on the study

topic. The rcview covers the following:

• Mining and environmental problems

• Mining and health implications

Mining and cnvironment:,1 problems

Pollution of thc air, land and water is widespread in the mining sector.

Thus, mining operation, either surface mining or deep mining, has some major

environmental and health effects. For instance, surface mining brings about

the destruction and disruption of vegetation, natural drainage patterns and land

use among others. Also, soil erosion resulting from cleared lands for mining

and over burdened dumps have led to sedimentation and pollution of water

courses. These polluted water courses pose health problems for those people

who depend on them for drinking. There is also the possibility of aeid mine

drainage, not forgetting visibility problems among others as a result of dust

pollution during operations. Further, there arc water consumption ertects in

arid areas.

Deep mining basically is of two types, that is either long wall or pillar.

This deep mining (either long wall or pillar) affect the environment as

II



production on surface soil heaps has potential erosion effects such as

sedimentation and acidification of watcr courscs. There is possibility of air

pollution and tip instability as a rcsult of spontancous combustion of the soil

heaps which can affcct the air quality, hence Icading to respiratory diseases.

Also, mine drainage significantly alters the water quality of a large mea by

removing soluble minerals from aquifers and by acidifYing surface waleI'

courses (Chadwick et ai, 1(87).

It proved to be true that one area of pollution, which mostly allects

both humans and plants. is air pollution. One of the worst examples of air

pollution ever recorded was the London smog of 1952. 2 Science Probe (10)

second edition about 4000 people died as a result of the smog pollution. most

of them from respiratory diseases such as bronchitis and asthma (Younayelle,

2001)

Kwarteng (2003) revealed that mining firms also dischargc waleI' used

in processing and refining minerals into rivers. In some cases spillage of

poisonous substances like cyanide also find their way into water bodics. For

instance in 1999, a tailing dam pipeline burst occurred at Bibiani and polluted

Tano River. There was another cyanide spillage in October 200 I from the

Goldfields Ghana Limited into River Asuman, which scrved as drinking water

for the people of Abekoase and other villages in thc Wassa West District or

the Western region.

According to Kwame Peprah then Acting Minister of Mines and

Energy in 1997 at the opening of a two-day national symposium with the

theme "The mining industry and the environment" organized by USTIDf{C

Environment Research Group in the Chemistry Department, that the

12
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government was aware of the public concern, especially in the local.mining

communities, about the environmental problems resulting from mining

operations. The discussion of the symposium was mainly focused on

identifying strategies for the development of the mining industry with

practicable and sustainable solutions to environmental problems associated

,,~th the industry such ~ tropical forest destruction, land degradation,

atmospheric pollution, health hazards, and pollution and sedimentation of

inland water bodies (FOELINE, 1997).

In line with Dramani (2000), the growth of the extractive sector for the

past two decades as a result of the boom in the mining industry has had

adverse effect on the environment in Ghana as the nation has recorded a loss

offour million hectares ofher virgin forest at the same time.

Rawlings (1997) stated that though gold is the leading foreign

exchange eamer, yet the surface mining and the practice of illegal mining

cause environmental problems. He also stated that illegal diamond mining

practices cause irreparable environmental damage. Tutu (1999) claimed that

there has been an issue of land degradation where residual deposits are

abandoned in the vicinity of mines and' such soil-heaps sometimes .contain

dangerous minerals that may be washed into rivers thus adding to pollution.

The accumulation of these minerals may pose serious health hazards to the·

communities who depend on the rivers as a source of drinking water and other

domestic and farming activities. He further stressed that small-scale gold

prospecting has had particular undesirable impact on the landscape and on soil

degradation. Chemicals used for the separation of gold can be hazardous to

humans as well as wildlife.

13
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I Chemicals used for thc separation of gold can be hazardous to humans as wcll

as wildlife.

Blastino can also cause adverse effect on the environment such as the
b

cracking of buildings and so on. For instance, last year, Newmont Ghana

received, through its grievance system set up in the surrounding communities

of its Ahafo Mine. complaints of cracks by 143 landlords in some dwellings

outside the legally mandated 500m buffer zone as a result of its blasting

activities in the mine (Barroe. 2007). This blast can adversely affect the health

of the people in the catchments areas such as loss of hearing, nervous

disorders and circulatory troubles. This continuous noise pollution places

everybody at risk _ both workers and non-workers who were houscd in and

around mining sites.

Tutu (1996) estimated that the cost of environmental degradation

resulting from natural resource exploitation and consumption in Ghana was

4% of GDP in 1988. Exploitation in the mining and forestry sectors

respectively is not sustainable. Again, as stated in the Younayelle's (200 I) that

a report by the Institute of Statistical. Social and Economic Research (ISSER)

of the University of Ghana revealed that the estimated cost of environmental

degradation in Ghana was 417 billion cedis (US$128 million) representing 4%

of GDP (TUC. 2000). In the mining industry. both the large scale and small-

scale companies contribute to pollution and environmental degradation. Thus.

the small-scale miners have no reclamation plans for the environment just like

the investors. Their aim is only to search for gold, leaving the environment

degraded. The result of this has been thc deprivation of the inhabitants of the
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mining areas of good drinking water, agricultural lands. quality air and in fact

robbery of better livelihood.

It is stated in Amoako's (1986) works that as a result of the roasting

operation in gold mining at Obuasi Gold Mine, huge volumes of poisonous

smoke of arsenic oxide incessantly pour out of the giant 186ft chimney on to

the surrounding countryside and render it brown and barren. These emissions

may lead to skin diseases and visibility problems of the people in the Obuasi

area.

People of Sansu who are predominantly farmers lost large tracts of

agricultural lands in the process leading to loss of livelihood as a result of

AGA using the area as a waste dump as part of its surface mining operation.

Again the Saa River, which is their source of drinking water, has been polluted

as a result of sediments from the waste dump being washed directly into the

river during periods of heavy rains: Buildings in Sansu developed cracks from

blasting when AGA was engaged in surface mining operations there

(WACAM, 2003). The AGA -Obuasi, also caused the pollution of thc rivcr

Nyam at Sansu (Kwarteng, 2003). The pollution of the air and water as a result

of extraction and processing of minerals led to many diseases and sickness

among the inhabitants at the catchments areas. Such diseases and sicknesses

may include lung cancer, typhoid, skin rashes, visibility problems among

others as a result of emissions of· £ulphur dioxide, hydrocarbons, carbon

monoxides, mercury into the atmosphere and into the water bodics. The blast

also produces noise pollution which may also go a long way to affect the ear

leading to hearing impairment.
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Ghana is believed to derive huge economic benefits from the operation

of surface mining. Unfortunately. the impacts of surface mining are quite

significant in comparison to other industries. Thus, every major gold rush

meant death and devastation for the local people at the hands of fortune-

seekers, pollution of water, air among others and its attendant health problems

(Agyei, 2003).

To start with, at the pre-production stage which deals with clearing of

land for construction of mine infrastructure can give rise to increased soil

erosion which in turn can lead to increase in sediment loading in nearby water

bodies. This will make the waters unsafe for drinking and its attendant water-

borne diseases. Also, dust is generated from haul roads and other working

areas which affect the inhabitants. FUt1her, at the production stage waste

dumps and ore stockpiles may cause dust emission; leaching and percolation

process acting upon residuals contained in mine waste together with run-off

from are stockpiles and mill area can cause contamination of land and water

bodies. Improper management of hazardous chemicals such as sodium cyanide

and mercury can pose health and safety problems (Boateng, 1997).

Mining and health implications

Gold extraction is not the only stage in the mining process that creates

hazardous exposures for workers (and, communities as we will discuss later),

but the other processes as well. There are a number of publications that link

most environmental hazards in mining areas as well as occupational hcalth

risks to the operations of the mines (Ashwathanarayana. 2003). Hence, the
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review of the various pollutions and their health implications on minc workers

and inhabitants of mining areas.

Air pollution

Air pollution can be referred to as the transfer of harmful amou'nt of

natural and synthetic (artificial) materials into the atmosphere as a result or a

direct or indirect consequence of human activities. Air pollution is caused by

dust gas or droplets we stir up in doing what we do as human beings. Air

pollution is a very complex problem because a pollutant can be or any member

of chemical substances existing in solid, liquid (aerosol) or in gaseous forms

(roughly 90% of the weight of all pollutants in the air is gas). To Kupchella

and Hyland (1993). pollutants can be added to the air directly (primary

pollutants, or they can be created in the air as secondary pollutants) from other

pollutants under the influence of electromagnetic radiation from the sun.

Effects of air pollution

The extent of air pollution related problems range from relatively small

areas, such as an industrial area impacted by one or more em ission sources. to

an urban area impacted by a number and variety of contaminants and

multifaceted problems resulting from multiple contaminants coupled with

atmospheric interactions on public. health. vegetation, minerals and/or

visibility are used to describe the effect of air contam inants. The effect of

pollutants vary considerably because of differences in their concentrations and

their chemistry. some are by far more toxic than others. and some have far
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grcater impacts than othcrs on matcrials and thc ecosystcms. Air pollution has

diverse cffects on human and other parts ofthc natural world.

The pm1iculate matter, sulphur dioxide (SOl) and carbon monoxide

(CO) are thc principal pollutants (Matc, 1998). Thcir major health cffects of

concern include effects of breathing, respiratory illncss, brcakdown of lung

disease or cardiovascular discase. Furthermorc, thc health thrcat of carbon

monoxidc is greatcst to those with cardiovascular discasc bccause it rcduccs

oxygen delivery to organs and tissucs at clcvatcd conccntrations; carbon

monoxide impairs visual perception, manual dexterity and mcntal ability. To

Down and Stocks (1978), carbon monoxidc (CO) and pal1iculatc matter can

present very severe hcalth hazards to mine cmployecs at their work placc.

They further stressed that carbon monoxide (CO) which is a colourless and

odourless gas is the most important gaseous pollutant which at a high

concentration, causes death in humans by blocking thc oxygcn transport

system of the blood.

In accordance with Kusi (1987), toxic oxides when reacted with

moisture form nitrous and nitric acid. Relatively small quantities of thcse

gases if inhaled cali cause death eithcr very quickly by combining with thc

moisture in the lungs and corroding the respiratory passagcs or several days

after as a result of pulmonary edema (water in the lungs) or evcn weeks later

as a result of infectious pneumonia.. Furthermore, long-term cxposure to

nitrogen dioxide concentration of 0.6 to 0.11 parts per million (ppm) incrcases

the incidence of acute respiratory discases, particularly bronchit is.

Sulphur dioxide produced during roasting and smclting, is believcd to

be a major contributor to most respiratory diseases in most mining towns as it
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can cause chronic asthma and bronchitis. It sometimes causes eye irritation

(Boadi,2002).

In relation to Larrain (1993) all the mining regions throughout Chile,

particularly those that produce copper, should have been declared saturated

areas by the government, since their high levels of emissions have caused

serious damage to the health of the population and the environmcntal costs in

the mining sectors are very difficult to reverse. For example. one company,

CODELCO, the state copper company alone, invested more than 900 million

dollars to reverse the air and water pollution it is producing. Cleary et al

(1994) maintained that gold mining activities in Brazil and other Amazonian

countries, for example are currently giving rise to high exposure levels in gold

traders who inhale mercury vapour when burning mercury-gold amalgam, and

in local fish-eating communities which consume methyl contaminated fish.

The community studies Charpin, et al. (1988) and Pless -Mulloli, et al

(2000) in coal mining regions were predominantly concerned with respiratory

illness caused by air pollution from mining activities. In their study of the

Gardanne coal-basin, Charpin et al (1988) evaluated the long-term effects of

exposure to air pollutants in school children. The prevalence of pulmonary

and ear, nose and throat symptoms was higher in the polluted communities,

but a statistically significant difference was only observed for the symptom

"wheezing in the chest"

Dust pollution

..

Dust may be defined as any broken piece of solid particles. which is

capable of being airborne. As said by Clottcy (2000), an important air
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pollution impact produced during mining is dust. To him, dust is created at all

stages of the mining process, including excavation, processing and

transportation, and that dust clouds may be carried far from the mine site

depending on the wind and other climatic conditions. Furthermore, the

harmful effect of mine dust is that it may impact the health of residcnts who

live ncar mining site as well as that of the employee.

Any dust if present in excess amount for a sufficient length of time can

cause pathological damage to human beings and must be considered a

fibrogenic or pulmonary dust. Factors other than composition that affect the

harmfulness of a given dust are its particle size range, its freshness. and the

susceptibility of the individual exposure (Anon, 1946).

Effects of dust pollution

Hartman (1982) classified mine dust 2 their harmful physiological effects

or explosive propel1ies into the following:

• Fibrogenic dusts: These arc harmful to the respiratory system. they include

silica (quart. chart), silicates( asbestos, talc. mica) metal fumcs, beryllium

ore, tin ore, iron orc, coal (anthracite, bituminous)

• Carcinogenic dusts e.g.: (radon daughters, asbestos and arsenic)

• Toxic dusts: These arc vcry poisonous to body organs and tissucs. thcsc

include orc of beryllium, arscnic, lead. uranium, thorium. mcreury,

•

mangancse, silver (principally the oxidcs and carbonates)

Radioactive dusts: These arc very injurious becausc of the Alpha and Beta

radiation e.g. orcs of uraniulll, thoriulll and radiulll.

20



• Explosive dusts: These are very combustible whcn airborne and include:

Metallic dusts (magnesium, aluminum, zinc, tin. and iron), coal

(bituminous lignite), sulphide ores and organic dusts.

Mine dust is undesirable from three points of views: (Anon 1980)

• As a health hazard

• As a nuisance

• As a possible cause of explosion (e.g. In coal mines)

The dust produced by mining operations is a serious health hazard as it

may caLIse pneumoconiosis. Pneumoconiosis refers to a large group of

diseases of the respiratory organs caused by the inhalation of silica dusts and

anthracosis (caused by the inhalation of coal dust.). Large particles of silica of

the order of 7 microns and larger do not play an important part in causing

silicosis. This is because during breathing, these particles are effectively

filtered from the air by fine hairs in the nose and by sticking to the net surfaces

in the throat and so on. However, they can lead to other diseases such as

bronchitis. Large particles of dust can also cause irritation to the eyes, nosc

and throat (Clottey, 2000). This presupposes that the dust particles that are

most dangerous to health are not visible.

Chadwick et al (1987) affirmed that health hazards in coal mining can

be classified into four categories:

•

•

•

Physical hazards e.g. dust, exces9ive heat, noise, heavy ph)'sical work.

contorted postures

Chemical hazards e.g. carbon dioxide, carbon monoxide, methane,

nitrogen oxide gases

Biological hazards e.g. hookworm, fungus
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• Mental hazards e.g. shift work, constant danger

They further stressed that both surface and deep mining have the

potential health effects such as silicosis, pneumoconiosis and respiratory

problems arising from dust. There are also noise and vibration effects from

machinery as well as blast effects. Moreover, effects of mine gases, poor

working envi~onment-high temperature, wet conditions, poor lighting, and

hard physical work have ,effects on the mine workers. Again there are

emissions of noxious gases, heat and dust during utilization through coking,

direct combustion and coal conversion that have occupational health risks. It is

estimated that annually 11 million people world\vide suffer from occupational

related diseases (WHO, 1999).

Records have it that an estimated 40-50 percent of the world's active

population are at risk through exposure to physical, chemical, biological,

psychological or ergonomic hazards which may cause occupational injuries

and/or disease. For instance, mineral dust causes irreversible diseases of the

lungs including silicosis, which is one of the most progressive occupational

lung diseases known for many years. The silicosis lung is prone to

tuberculosis and lung cancer. However, the lung cancer is not curable but can

be prevented.

Younayelle (2001) has documented that there was a medical

surveillance at Tar1.-wa underground mine between 1973 and 1986 which

revealed a significant incidence of silicosis. A subsequent survey conducted

on the workforce susceptive to silicosis at Tar1.-wa underground mine came out

\vith this statistics in Table I.Table I depicts a decline in the incidence of
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silicosis. by 1986 which was attributcd to improvcd working practices.

espccially improved ventilation and dust supprcssion tcchniqucs.

Ashwathanarayana (2003) quoting Chadwick ct al (J 987) claimed that

the most fearcd complication of silicosis is infection of the lungs with

tubcrculosis. The infection is hard to treat becausc of the fibrosis and scar

tissues in which the regular antituberculostatics cannot penetrate. Thus.

silicotuberculosis still causes 25 per cent of deaths. They also stress that

bronchitis probably should. however. bc regarded as a distinct occupational

disease in mincs. It comcs as a result of inhalation of large particles from

0.005-0.015mm in diameter and becomes stuck in the upper airways. not

reaching the lung tissue because of their size causing infection as a result of

constant irritation of the airways. coughing and sputum production. Chronic

bronchitis is very common in coal workers reaching a prevalence of 30 to 40

per cent in some instances.

A survey by the TUC - Ghana and the occupational health unit of the

Ministry of Health revealed that in 1997 and 1998 there were very poor safety

standards in the mines. Mine workers still suffer hazards relating to falling

materials, handling, trucking noise. exposure to chemicals. dust gassing,

excessive vibration, heat and fumes. The outcome of these hazards has been all

upsurge in diseases like respiratory infection, waste pains, skin diseases, stress

tuberculosis and other terminal disease~ (TUC, 2000).
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Table 1: Medical surveillance at Tarkwa underground mine between

1973 and 1986

Year Number of Underground workers Silicosis Silicosis per JOOO

1973 2323 19 8.2

1974 2252 13 5.8

1975 2179 6 2.8

1976 1996 14 7

1977 1779 1I 6.2

1978 1603 4 2.5

1979 1733 5 2.9

1980 1523 4 2.6

1981 1320 5 3.8

1982 1551 12 7.7

1983 1362 5 3.7

1984· 1463 ~ 2.1.)

1985 1480 4 2.7

1986 1374 5 3.6

Source: Ghana Employers Association, 2000.

Although many questions remain. certain facts regarding fibrogenic

damage by dusts has been established. In its least harmful effects. an airborne

dust may cause pigmentation of the lungs and shortness of breath. In addition.

exposure to excessive concentrations of all dusts increases the frequency of

mild respiratory ailments (colds, influenza) and can worsen existing

respiratory diseases including asthma and tuberculosis (Anon, 1976). It has

been acknowledged that dust has much in common with gases in their modes
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of occurrences. behaviour and control. Dust is either a nuisance or a hcalth

hazard that produces pneumoconiosis or any other physiological effects in a

human being (Down and Stocks, 1978).

The resulting effects of the environmcntal impact of blasting arc the

associated health hazards such as respiratory-rclatcd diseascs like cold and

influcnza, and the worsening of cxisting rcspiratory ailmcnts like asthma,

being the result of dust pollution in thc short-run whilst in the long-run rcsults

generally to pneumoconiosis (Osci-Mcnsah. 200 I). Mining and quarrying

operations usually generatc a lot of silica-rich dust which whcn inhaled in

substantial amounts. can causc severe colds and sometimes silicosis. Tsidzi

and Adofo (1993) claimed that plant defoliation problem caused by dust has

been reported at most quarrying centres and at some mining towns like Prestea

and Tarkwa. San (1996) investigated the environmental aspccts of quarrying

in Ghana and came out with effects of dust. To him. pathologically. dust

particles less than 5Jlm are inhaled and settled on the lungs causing silicosis

(silica dust).

To Amebgey (1998) potential health hazards from dust occur on three

levels:

• First, the inhalation of sufficient quantities of dust. regardless of its

chemical composition can cause a person to choke or cough. It

accumulates in the lungs and the pores of the skin.

• Second, depending upon its chemical composition, the dust can cause

allergic or sensitization reaction in the respiratory tract or on the skin.
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• Finally. depending upon both its size and chemical composition, the dust

can by physical irritation or chemical action. damagc the vital intcrnal

tissues.

Hc further stressed that prolong exposure to thc high silica contcnt dust

usually characteristics of thc deposit. is likcly to lead to lung diseases like

silicosis and silico-Tubcrculosis. Again, Amcbgey (1998) citing unpublishcd

work of Forson (1989) confirmed that an incidencc of 10.1 to 18.7/1000/ycar

as a result of quartz dust from the gold bearing rocks in thc Tarkwaian

deposits.

It has been disclosed that people living ncar an open cast coal mining

sites are affected with acute and chronic respiratory health, that is particulate

mattcr _ diameter less than micrometer (PM 10) was higher in opcn cast areas,

especially in children who live in opcn cast coal minc communities had

significantly more respiratory consultations compared to children in the

control communities (Pless- Mulloli et ai, 2000). Munan, ct al (1981), statcd

that several studies have it that communities living close to asbcstos minc have

health problems which are attributed to the mine activitics.

Water pollution

Water pollution is the contamination of water by forcign matter such as

industrial waste, runoff from fields treat~d with chemical fcrtilizcrs. and runoff

from areas that have been mined. Such matter deteriorates the quality of thc

water and renders it unfit for its intended uses. Owusu-Ansah (2002), madc it

known that surface water pollution can be caused by any of the following:

• Leakage of process water pipes or ponds.
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clll.:mical changes,

• Run-olT rrom mine pits.

• tvlilling and leaching operations,

• Run-olT rrom tailing and wllste dumps,

Damage to water and water resources is thl' Wl1l'st l'llvil'll11ml'ntal

consequence or gold mining. hlr illslance, in 1'1IplHI New (IuinclI at thc

To!ukuma Gold tI'line, local communities complain that dumping or tens or

thousands or tonnes or mille waste directly into their water systcms hy thc

mine owners has polluted their water sourecs and undcrmincd their I(HHI

scclll'it)'. (MO. 2DD3).

Again. thc Rain mine in Nevada owned by Newmont has eontarllillllted

2 miles or Dixie Creek with arsenic and mercury. And Newmllnt's IlllllislL'r

mine also in Nevada has devclopd n probnble pc I'IllH Ill: nt condilion or ndd

mine drainage. releasing sulphlll'ie ncid into the waleI' lable (WI 1(', 2(00).

Mining activities arc considered as one or the potentinl primary sources or

water pollution. This is so, bccausc or the use or some chemicals including

arscnic. mercury. and cyanide. The minc tailing or spoils is lhc wasIl' l11atel'ial

rcsulting I'rom the processing. The waste 11111terials l11ay include lop soil, rock.

and dirt. Inappropriate disposal and management or these wasil' nHlterials

could pollute river bodies. E)(posed mine tailings have polluted l110sl rivers.

Rcscarch has shown that River Ankobra Bnsin has becn contal11inated with

arscnic and mcrclll'Y. Thcsc arc responsible 1'01' thc high turbidity levels or the

river at Prcstca in the Western Region. Agyei (2003) revealed that the adverse

impact or mining activitics on health or hUl11ans is indispulahle, since mining
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is one of the potential primary sources of water pollution. The health of

millions of people is threatened by contaminated drinking water. The use of

polluted water for drinking and bathing is a major common source of disease

infection.

Effects of water pollution

The impact of mining is reported to have long effect on surface water.

The extent of the pollution from the mill or mine effluents (mainly of chemical

or organic compoulllls) depends upon the mineralogy of the ore, climate, and

topograghy, method of processing, water disposal practices and the nature of

receiving water courses (Owusu-Ansah, 2002).

Mercury bearing waste from a chemical plant which discharged into

inshore waters contaminated the fishes. A local fish-eating Minamata Bay

community in Japan was affected. by Minamata disease (A degenerative

neurological disorder caused by poisoning with a mercury compound found in

seafood obtained from waters contaminated with mercury-containing

industrial waste). This neurological disorder is associated with excessive

amount of mercury (0' Itri and 0' Itri, 1977).

Mining pollutants in water can affect human as well as the other

organisms. However, a human being is able to perceive the effects both in

terms of nuisance and health hazards. :rhe damage to human health though

rare in many occasions, has impacted negatively on human development. For

instance, Tsuchiya (1978), as cited in the Thornoton (1995), con firmcd that

Itai-Itari disease, which causes skeletal deformations and kidney damage was

recognized during and after the World War II, and was due to effluent
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containing cadmium from lead-zinc mine contaminating the irrigation water

used to water paddy rice fields causing excessive pollution of the alluvial soils

used for paddy rice in the Jintsu valley and exposure of thc local rice-

dependant community. Mining remains onc of the most difficult. dirty and

hazardous occupations - causing more fatalities than othcr occupations cvcn in

thc United States or in Europc (Stcphcns and Ahcrn, 200 I).

Yeboah (2001) strcsscd that watcr pollutions arc major contributors to

the cases of diarrhoea, schistosomiasis, cholera and typhoid especially in

Africa. Reports have it that current environmental debate has paid too little

attention to the problems of sanitation and clear water. The lack of access to

clean water and sanitation have effect on hcalth in that thcy arc thc major

contributors to about 900million cases of diarrhoea, 200million cases of

schistosomiasis (bilharzia), cholera and typhoid in developing countries.

Water pollution and water scarcity has had an increasingly negativc effect on

fisheries, rural households and municipal cost of providing safe water. (Anon.

1992). It has been established that for the daily reportcd illnesses in Ghana for

1987 and 1988, environmentally related illnesses formed 72% and 70%

respectively. Malaria was the commonest making 43% of all cases followed

by diarrhoea, upper respiratory infection. skin diseases and intestinal worms

(Tutu, 1996).

In keeping with Carruthers and Smith (1979), there was an evidence of

cadmium toxicity in a population living in a zinc-mining area in Shipham,

Somerset. Investigation into mercury contamination around Lake Victoria

with a sample of 150 gold miners, 103 fishermen and their families. and 19

volunteered residents of Mwanza City revealed a high mercury level or
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48.3ppm (near to 50ppm. a critical level of Minamata disease) and over. The

highest value of 953ppm mercury level was found in the head hair of the six

gold miners who were observed and four of the fishermen and their families

also had highest value of 416ppm. Further, four of the volunteered residents of

Mwanza City also showed a highest value of 474ppm (Harada et al. 1999).

In accordance with Sentil (1998) hospital information received showed

that quite a l1limber of workers repol1ed eye and ear infection problems.

Furthermore, malaria, bilharzia. and diarrhoea were among the health care

issues in the Nsuta area. Malaria prevalence may be due to the problem of

increased sediment such as siltation and tailing settling pond, ideal breeding

site for malaria-carrying mosquitoes. As said by Amegbey (1998). gang of

workers in rivers are likely to contaminate the water with pathogens of water-

borne diseases such as bilharzia. He further stressed that patches of water

bodies left at work sites may also serve as breeding ground for the malaria

parasites.

Chemical pollution

Cyanide is the chemical-of-choice used by mining companies to

extract gold from crushed ore. Very low-grade ore. with minimal rcsidues of

gold, is crushed and piled on the ground and then sprayed with a cyanide

solution. Cyanide is common in gold mill waste water at a concentration

between (0.01- 0.03) mgllitre. It is lethal to both man and aquatic life at a very

low concentration. Free cyanide is evermore toxic than total cyanide. lOwusu-

Ansah. 2002).
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Effects ofchemical pollution

WHC (2000), long-established that no Mine has ever avoided leaking

cyanide-laced water and waste into the ecosystem In Kyrgyzstan, a major

cyanide spill in 1998 resulted in 4 deaths and the evacuations of thousands of

people living downstream of a Canadian-owned gold mine. At the

Summitville mine in Colorado taxpayers have already paid out $100 million in

a few years for the EPA to simply contain-not clean up--contaminated local

rivers. Meanwhile, a spill of billions of gallons of cyanide laced-waste from

the Omai mine in Guyana caused the death of thousands of fish and scores of

other animals downstream (WHC, 2000)

It has been identified that the alkali cyanide and Hydrogen Cyanide

(HCN) acids are extraordinarily poisonous when ingested into the body or

have prolonged contact with the skin. The HCN acid inhibits the 02 from the

arterial blood, and this will finally result in death by suffocation. Again,

Hydrogen Cyanide acid from cyanide solution can be adsorbed through

injured skin and cause symptoms of poisoning. Some initial symptoms include

headache, dizziness vomiting and shortness of breath, which can lead to death

ifnot treated in time (Asante, 2000).

In 1989, there was a cyanide spillage at Obenemase Mine, near

Konongo, which contaminated a tributary of the Owerri River. In 1996.

quantities of cyanide solution were released into Angonahcn stream. a

tributary of River Bonsa bythe Teberebie Goldfields causing loss to aquatic

life. In October 2001, there were two cyanide spillages occurring in the

concessions of Goldfields Ghana Limited (GGL) at Abekoase and that of

Satellite Goldfields at Kyekyewere. near Tarkwa in the Wassa West and
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Mpohor Wassa East districts of the Western Region. Again, May, 2003,

another spillage occurred within the premises ofGGL (Kwarteng, 2003).

Many breakdown compounds are toxic to aquatic organisms and may

persist in the environment for a long time since some form of these

compounds can be accumulated in plants and fish tissues. People' can be

exposed to cyanide through breathings, water, food, or touching soil, or air as..
a result of both natural processes and industrial activities. People exposed to

cyanide may have rapid breathing, restlessness, dizziness, weakness,

headache, nausea and vomiting, rapid heart rate, convulsion, low blood

pressure, loss of consciousness, lung injury and respiratory failure leading to

death (Kwarteng, 2003).

As stated in the work of Stephens and Ahern (2001) since 1999 the

Collegium Ramazzini has called for a ban on all mining and use of asbestos,

supported by international journals of occupational and environmental health

( 1999a; 1999b.) Currently, health outcomes related to "occupational land

"community" or environmental exposures to asbestos form one of the most

significant insurance claims in the world, and have been responsible for the

collapse of a major British insurance group, and the loss of an international

law suit at the World Trade Organization.

The effect of arsenic poisoning on human beings is through ingestion.

Thus, it can be acute or chronic. The .symptoms are abdominal pains and

vomiting, appearing usually within an hour of ingestion. But \vith the chronic

arsenic poisoning, it consist ofloss of weight, gastro-intestinal disturbances in

the form of loss of appetite, pigmentation and falling out of hair. Once more,

inhalation of arsenic containing dust is much less frequent and the symptoms
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of that arc coughs. pain in the chest especially on inspiration. i\dditionally,

chronic symptoms observed in workers exposed to arsenic and its compounds

arc related chieflv to skin mucous membrane, nervouS svstem and in lew cases. .
disordcrs of the circulation system and the liver as well as skin cancer.

Noise pollution

Noise is the unwanted sound which produces an unpleasant or irritating

auditory sensation. Sound can be described as a propagating disturbance

through a physical medium. From the perspective of noise pollution. sound is

induced by a vibrating source and travels through air in the form of sound

waves. Walker (1992) claimed that the design of excavation and processmg

operations must take into account the health and safety of operations within

the working environment hazards of the operations and the impact upon the

external environment often termed nuisance.

Effects of noise pollution

Noise can impact negatively on humans in several ways. Health

ramification such as hearing loss, permanent and temporary threshold shifts

(hearing loss attributable to noise only), ear pain, and tinnitus (ringing in the

ears) are typically associated with occupational and not environmental!

community noise. However, interference with speech, annoyance, sleep

disturbance, psychophysiological effects, and mental health effects may be

associated with environmental/community noise. Furthermore, noise has been

postulated to act as a general stressor and may lead to changes in blood

pressure, heart rate, and vasoconstriction and the likes. For instance,
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community studies focusing on noise as a risk factor for cardiovascular

disease have shown a tendency for increased blood pressure for persons living

near airports or on streets with higher levels of noise as compared with

controls (Williams and Langley, 200 I).

Gombillah (1993) confirmed that exposure to high noise levcls can

result in temporary or permanent hearing disability. Again. it has been

recognized that ·exposure to high noise levels can result in temporary or

permanent impairment of hearing ability (Down and Stock, 1978). In line with

San (1996), ten workers who were part of his respondents on the work "Some

Environmental Aspect of Quarry in Ghana" complained of restless, sleepless

and interruption during night after work. Again. some crushers also

complained of the inability to hear normal speeches apart from shouts which

may be due to some damage to the tympanic membrane, implying hearing

impairment as a result of noise at the work place. Furthermore. headache was

found to be common among the workers due to long hours of stay in the noisy

environments.

The Ghana Mine Workers Union manual on health and safety states

that mechanization of surface mines has led to increasingly high noise and

vibration (GMWU, 1997). Thus the use of heavy dump trucks, rock drillers

and heavy machines can result in the loss of hearing, nervous disorders and

circulatory troubles. This continuous pollution places everybody at risk; both

workers and non-workers who are housed in and around the mining site.

However, miners who are exposed directly have the greatest risk.
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HIV/AIDS

There are indirect health and related social impacts on communities.

Miners often leave their families for a prolonged duration to work.

Commercial sex workers are attracted to mining areas to service the miners'

desire for sexual services when they are away from their families. HIV/AIDS

is a major problem in mining areas. Although it is not as prevalent when

compared to diseases such as malaria, its higher rate of prcvalence in many

mining areas when compared to non-mining areas is a cause for concern

(Reddy, 2005). In 2002, for instance, AngloGold mines in South Africa

estimated a 30% prevalence of HIV among its miners (WEF, 2003).

The mining sector has therefore been affected by the world-wide

HIV/AIDS epidemic, and this is apparent in the South African mincs. For

instance, Campbell (2000) asserted that migrant labour plays a significant rolc

in the mining sector of South Africa, and these migrants are believed to play

an important role in the transmission of HIV/AIDS. However, reports have it

that the eff0l1 of mining industry to deal with it through the establishment of

HIV- prevention programmes has had little impact. Meanwhile. Corbett, et al.

(2000) investigated the combined effects of HIV infection and silicosis a

mycobacterium disease in a South African gold mine. and concluded that the

risks of silicosis and HIV infection combine in a multiplicative manner.

There is also a high prcvalence of HIV/AIDS in the Obuasi

Municipality. Between the 1998 and 2001, thc new cases of HIV/AIDS

reported a rise from 301 to 356. However. it fell to 173 as at June 2002 due to

the publicity campaigns on the disease. Again, 3 out of 15 cases of relapse TB

cases randomly tested in 2002 were all HIV positive in thc district
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(OMHD, 2003).This supports Corbett, et al (2000) investigation of the

combined effects of HIV infection and silicosis on mycobactarial disease in

gold mine. Thus, TB remains as much a silica-related occupational disease in

the HIV-positive as in HIV-negative miners. Hence, increasing impact of

HIV over time may indicate TB transmission with rapid disease development

in HIV-infected miners. This may buttress why HIV and TB cases are

common in Obuasi.

Cases of schistosomiasis, tuberculosis (TB) and malaria are reported

from communities around polluted streams and rivers in the Adansi West

District. In the year 2000, TB cases increased from 70 to 123 in the district.

(A WDA, 2003).

Conceptual framework

Most people of the world and for that matter Ghana, individuals,

NGO's and civil society organizations are of the opinion that mining

operations especially with the advent of the open-cast method have affected

the villages and towns in their catchment areas in terms of air pollution, land

degradation and water contamination and its attendant health problems such as

skin diseases, respiratory diseases, hearing impairment among others. For

instance, inorganic and organic sources taken in the village of Dumasi.

Western Ghana, showed a diffused mercury contamination of all the

environmental media in the entire village. The study on human health revealed

that the entire community of Dumasi, whether directly or indirectly involved

in mining or not, was over-exposed to mercury (Stephens and Ahern, 200 I).
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However, members of the mining industry think otherwise, especially

with regard to health implications since to them gold mining has been playing

and continue to playa central role in the socio-eeonomie and political life of

Ghanaians and for that matter peoplc of Obuasi and that diseases existed long

before AGA startcd operation. Thus. it provides employment for a large

number of people. Further, its products provide a source of raw material for

some of our industries and also serve as a source of foreign exchange for many

industrial and developing countries like Ghana.

Few attempts have been made to link common diseases in mining areas

to the activities of mining within a framcwork capable of explaining thc

connections in a particular mining area. The relationship between gold mining

and health are complex. however, the framework adopted will attempt to

integrate the findings of gold mining and its attendant health implications. The

relationship is conceptualised using Thor et al (\ 978) Cause and Effect

Network depicted in The United Nations University (1987). The frame work

recognizes the effects of various mining activities such as excavation.

exploration, blasting. transportation. processing and waste disposal and their

impacts on health of individuals.

The starting point in understanding the Health Impact Network is that

the activity of mining may have direct or indirect impact on health. This is

evidently the case, Pless-Mulloli et al (2000) investigated the effects of

pollution on a community living adjacent to a copper smelter. and showed an

excess of deaths by lung cancer, chronic respiratory diseases, and diseases of

the digestive system among men. This excess remained even after adjustment
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for occupational exposure. Among women, deaths by endocrine and mctabolic

diseases and chronic respiratory diseases were also in cxccss.

The excess of lung cancer mortality in Ontario gold miners is

associated with exposure to high dust concentrations bcforc 1946, with

exposure to arsenic before 1946. and with exposure to radon decay products.

In terms of this review, the most disturbing feature of this study is its evidence

oflhe complex and long term impacts of multiple exposures of miners on their

health, and the fact that the impact of past exposures may be fell long into thc

future of a miner's life. The prevalence of pulmonary and ear, nose and throat

symptoms was higher in the polluted communities, but a statistically

significant difference was only observed for the symptom "wheezing in the

chest" (Stephens and Ahern. 200 I)

Figure 2 shows the first step in the mining activity models such as

excavation, exploration, blasting,. transportation, processing and waste

disposal. The second step addresses the various likely pollution models that

the activities emit in terms of air, water. noise and chemical. At the end of the

chart is the ill health model which shows various ailments resulting from the

various mining activities. This chart is used to obtain a general impression of

likely impacts from mining activity. There are many works on health

implication of mining; however, for the purpose of this study the work of Thor

et al (1978) is adopted. This is because this work addresses the health

implications of gold mining in a mining area. Though this work does not

address all the health hazards of gold mining, it helps to set the frame.
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Figure 1: Health impact network

Source: Adapted from Thor ct al (1978) cited in United Nations University (1987)
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CHAPTER THREE

METHODOLOGY

Introduction
This chapter covers the study area, sampling technique sample size,

methods of data collection, administration of instruments and mcthods of data

analysis. The Obuasi Municipal area was purposively chosen for thc study

because of the presence of the Anglogold Ashanti mine.

Study area

Obuasi Municipality which is the case study for the research is about

64km south-west of Kumasi, which is the capital of the Ashanti Region.

Obuasi is not only the biggest and most important town; it is also the capital of

the Obuasi Municipality. Obuasi is a major mining centre in Ghana and for

that matter Africa. Thus, Ghana which is one of the largest producers of gold

in the world has its major supply from Anglogold Ashanti (AGA),that is one

of the largest producers of gold in the world and the African legacy of the

world's most precious metal has its major supply from the Obuasi mine

(Ayensu, 1997).

The Obuasi area has a population of 115,564 (2000 Population

Census), which was 48.5% of the entire population of the then Adansi West

District Assembly (A WDA). The Obuasi area has one of the highest growth

rates in Ghana. Ghana's approximate population of 20 million grows at about

2% per year compared to the AJansi West district's growth rate of 3.1%. In

Obuasi and its immediate surroundings the population grows at a ratc of 4%
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(AWDI-IS, 2001). Gold mining may be the main reason lor this high

population growth rate. More and more people migrate to work in the mining

industry sinee Obuasi is primarily a mining town. A large section of the

economy ofObuasi is based on the revenue generated from gold mining.

With reoard to the relief and drainage. generall\'. the then Adansi West
b ........ "

District which had Obuasi as its capital had an undulating terrain with morc

than half the total area rising up to 500meters abovc sea level. Rocks in the

district are· mostly of Tarkwaian (Pre-Cambrian) and Upper Birimian

formation in a North East (NE) - South West (SW) trending belt. They arc

noted for their rich mineral bearing potentials. Areas around the contacts of

the Birimian and Tarkwaian zones known as reefs are noted for gold deposits.

In terms of climate and vegetation, the area under study experiences

semi-equatorial climate conditions with a double maximum rainfall regime.

The mean annual rainfall ranges between l25cm and 1275cm (50"- 70") with

major rains occurring between April and July whilst minor rains occur

between September and October. The vegetation is predom inantly sem i-

deciduous forest. The forest consists of large species of hard-wood, which are

harvested as timber for logging and lumbering. The Anglogold Ashanti has

maintained large tracts of teak plantations known as green belt covering

12.10km2 within its conccssion areas. There is a small rcserved area of 0.44

km2 in Obuasi known as Obuasi Catchments. which is almost deforcstcd as a

result of surface mining.

Furthermore, Anglogold Ashanti opcrates and manages its own watcr

system for its industrial and domestic needs. Apart from that from the Ghana

Watcr Company, District Water and Sanitation Team (DWST), Non-
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Governmental Organisations especially Water and Sanitation Health Team

(WASHT) are among the providers of sources of drinking water in thc

municipality. Boreholes are the commonest sources of drinking water for the

majority of the people in the Obuasi Municipality. But due to unreliability of

the sources of drinking water in the Obuasi area especially during dry seasons,

most people in the communities pmiicularly where rivers and streams are

common depend on them as their main sources of water supply.

The area is not left out in environmental problems Iike land

degradation, air and water pollution and its attendant diseases. The

Environmental Health and Sanitation Unit of the Assembly is charged with

environmental and waste management in the municipality, but due to

inadequate logistics like transport and personnel among others, the Unit is

unable to undertake effective monitoring of sanitary sites.

In the case of health and health facilities, most of these communities

where rivers and streams are main sources of drinking water are exposed to

water-related diseases such as bilharzia and schistomoiasis. Apart from these

water-related diseases, malaria, tuberculosis, skin diseases and HIV/AIDS are

the common diseases in the district. However, the Obuasi area is blessed with

both public and private hospitals and clinics.

The Obuasi Municipal is chosen because it is where Anglogold

Ashanti (AGA) is located. AGA contributes very high in terms of gold

extraction and even as the leading producer of gold in the country. The

selected area is the Obuasi Municipal area.
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Sampling technique and sample size

The sampling population is the AGA workers and managemcnt.

medical Staff in the Obuasi area and head of Environmcntal Health Officc

Therc were about thirty (30) departments in AGA, but now it has bccn

regrouped under eight (8) major divisions. These eight (8) divisions arc

I-Iuman Resource. Finance. Mining. Mincral Resources. Work Placc

Environment, Engineering. Production Services and Processing. For

representativeness. each division was treated as a stratum. A sample of 2% of

the total labour force of AGA was selected. Within each of the divisions a

simple random-samp) ing approach was used in drawing the respondents from

the various divisions through the use of the staff number as a sampling frame

and questionnaire administered to them. The stratified sampling was used

because of representativeness. In addition, medical staff in the municipality as

well as the head of the Environmental Health Office was interviewed. The

researcher also relied on the Obuasi Municipal hospitals and clinics health

record on common diseases and their causes in the study area.

Methods of data collection

The main secondary source of data for the study is the Obuasi

Municipal Health Directorate. These data were supplemented with data from

the hospitals and clinics health records of the Obuasi Municipal as well as

ether relevant sources. For the primary sources. the technique that was used

was interview guide for the medical staff (including AGA's hospital).

management of AGA and head of Environmental Health Office. and

questionnaire for the rest of the respondents.
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Also, observation was used as part of data collection. The

questionnaire was designed to catcr for AGA-workers within the Obuasi

Municipal. The AGA worker's questionnaires consisted of lour sections and

covered the soeio-demographic background of respondents. sources of their

drinking water, common diseases and their causes. The interview lor the

medical staff related to the health records of their patients as to the common

diseases often reported at the hospital. The AGA management and

Environmental Health Officcr interview guide consisted of four sections and

covered the socio-demographic background of respondents, sources of their

drinking water, common diseases and their causes.

Administration of instruments

First. the whole exercise was thoroughly and particularly. the

researcher assured the entire respondents of confidentiality of the information

given as part of the ethical issues that was reviewed before the questionnaires

and the interviews were administered. The exercise was carried out between

August and December, 2004. The researcher administered the instrument

alone. Again, there was no pre-test of the instrument.

Methods of data analysis

Each group of respondents was considered one after the other durin"
. c

the analysis of the data. For example, all the AGA workers were considered as

one group, medical staff as another group etc. Frequency tables and charts

were constructed for each of the group where applicable and the results

converted into percentages for easy analysis.
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CHAPTER FOUR

RESULTS AND DISCUSSIONS

Introduction

This chaptcr is devoted to the analysis and discussion of data collected

from respondents. It covers:

• Analysis of background data

• The health implications of gold mining

• Main diseases

Analysis of background data

Five (5) groups of respondents were involved in the study. They were

12 medical officers from various hospitals and clinics in Obuasi Municipality:

one from AGA, one from government and ten from private hospitals; one

official from Municipal Environmental Office and two managers were

interviewed from the Work Place and Environment Division. However, out of

the 120 respondents from AGA workers to whom questionnaires were

administered 92 responded representing about 76.7%.

Sex and age

Out of 92 AGA workers respondents, only SIX were females

representing 6.5%. Out of the 13 medical officers interviewed. only two were
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age distribution of the AGA workers respondents is prescnted in Figurc 3.

females. The Municipal Environmental Officer interviewed was a male. Thc
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Figurc 3: Agc distribution of AGA worl{crs

Sourec: Field data. 2004.

The figure indicates that 78 of AGA workers respondents fell within

the ages 0[35 and 49, while 7 each fell within 20 and 34. and 50+. This seems
I
I
!
I
I

I
I
I

I

to imply that most of the AGA workers were middle aged men and women.

Placc of rcsidcncc

With regard to place of residence, 83 of the 92 respondents stayed in

Obuasi. whereas 2 each stayed at Anyinam and Pompora respectively.

I
I,
I
I
I

Distribution of levcls and Icngth of scr~'icc of AGA workcrs

This section explored the various levels held by the workers as well as

the length of time that the workers had been with the company. With regard to

level, Senior Staff had the highest percentage followed by Junior Staff and

Management as shown in Table 2. In the case of length of service, out of the
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total respondents 11-20 years and 31-40 years were the highest and iLmest

respectively as shown in Figure 4.
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TallIe 2: Position at mine

Position

Junior

Senior

IVlanagement

Total

Source: Field data. 2004.
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3

92

Percent
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From Table 2. (iO.O% of the 92 AGA worker- respondents at the mine

fell within the senior stafe while only 3(3.0%) fclI within the management

level. These 92 respondents were the core sample population for the study.

Percentage
J00 ---,------------
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Length of Sen-icc

Figure 4: Length of service of AGA workers

Source: Field data. 2004
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Figure 4 reveals 45.7% of the 91 AGA workers respondents have

served between II - 20 years, whereas 1.1 % fell within 31-40 year of service.

However. 1-10 and 21-30 have 37.0% and 16.3% respcctively.

The health implications of gold mining

The data presented in this section relates to the major issues of the

study. Those were sources of water, common water-related diseases III the

area, common air-related diseases in the area, causes of the diseases, and the

relationship that exists between gold mining and the related diseases in the

area.

Sources of water

This part of the study explored the sources of water and the providers

of those waters. In this study hand-dug wells, boreholes and pipe-borne water

were classified as the sources of water with AGA, NGOs, GWCL and Others

(i.e. District Water and Sanitation Team-DWST and individuals) as the

providers of such water illustrated in Table 3.

Sources of water and providers

Table 3 shows that about 89.0 % of AGA workers respondents have

their source of drinking water from pipe- borne water, whereas hand-dug well

was the least source of drinking water ro:presenting 4.0%. With regard to the

providers, 98.8% of the 82 AGA worker respondents who have pi;Jc-bornc

water as their source of drinking water have AGA as their provider. whereas

the remaining 1.2% who depend on pipe-borne water have 'Others'(i.e.

DWST and individuals) as the provider of water.
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In the case of borehole, 50% of the 6 respondents have GWCL as

provider, with only 16.7% having AGA as the provider. But the remaining

respondents have NGOs as providers. Furthermore, 75% of the total hand-dug

well users have 'Others' as providers, whereas the remaining 25% have AGA

as the provider. This seems to suggest that AGA in terms of provision of water

plays a major role in all the three sources of drinking water especially pipc-

borne water for her workers. This may also suggest that AGA is committed to

its social responsibility to the communities.

Table 3: Source of drinking watcr and watcr provider(s)

: I
Source of drinking Water provider (s)

water AGA NGOs GWCL Others Total Percent

Hand-dug well 0 0 3 4 4.0

Borehole 2 3 0 6 7.0

Pipe-borne water 81 0 0 82 89.0

Total 83 2 3 4 92 100.0

Source: Field data, 2004

Water pollution

This section surveyed the evidence of perceived pollution in the

various sources of drinking water. In the study the responses were classi fied as

'yes' and 'no' as shown in Table 4.

Table 4 shows that 28(34.1%) out of the 82 respondents who get their

source of drinking water from pipe-borne responded in the affirmative to

whether there is any evidence of pollution, whereas the remaining 54(65.9%)

responded in the negative. But all the 6 respondents who have borehole as
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their source of drinking water responded in the negative. However. lor the 4

respondents who utilised hand-dug well, 2(50%) each responded yes and no

respectively to evidence of pollution.

Table 4: Perception of water pollution evidence
---~- ----- -

Source of drinking water Water pollution evidence Total

Yes No

Hand-dug well 2 2 4

Borehole 0 6 6

Pipe-borne water 28 54 82

Total 30 62 92

Source: Field data, 2004

From Table 4, it is clear that 30 out of the 92 responded yes to

evidence of pollution. Out of the 30, 28 were users of pipe-borne water and 2

were users of hand-dug well. This seems to suggest that pipe-borne water is

perceived as a safe source of drinking water as 54(65.9%) using it answered in

the negative as to whether there is any evidence of pollution. Also. all the 6

respondents for borehole answered in the negative, this suggests that it is also

perceived to be safe for drinking.

However, when the Municipal Environmental Officer was asked

whether there was any evidence of sources of water being polluted, he

answered yes and mentioned AGA operations as the number one cause of

pollution. He also mentioned that the waters were not meant lor dri.lking for

they have contributed to many bilharzia cases in the municipality as

unsuspecting children swim in those waters. The officer's assertion supports

Agyei (2003) that the adverse impact of mining activities on health of humans
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About 64.3% of the 28 respondents who affirmed evidence of pollution

(i.e. both pipe-borne and hand-dug well) mentioned particle suspension in

water, the remaining 35.7%, 17.8% each of the respondents mentioned odour

and brownish colour respectively as the nature of perceived pollution.

However, 'No pollution detected' has the highest bar representing

67.8% of the total respondents. This indicates that 67.8% of people who

depended on pipe-borne water as means of drinking water cia not perceive

pollution in their source of water. As documented by WI-lC (2000) that

damage to water and water resources is the worst environmental consequence

of gold mining. For instance, from California's Sierra Nevada in the 1850s to

the lands of the Pemon in Venezuela today, rivers have been ruined by people

panning for gold, using high pressure hoses to spray down river banks and sift

through the sediment for gold.

The respondents gave the following as some of the causes of water

pollution. These causes include presence of dust in water, surface run-offs

from open pits mining activities into rivers, cyanide pollution, pollution from

Mine Senet near the stream as it floods and iron presence in water among

other things. From the foregoing, it was revealed that the responses from the

respondents see eye to eye with the literature above.

Main diseases

About 91.7% of all the 12 medical officers interviewed (including the

AGA medical officer) mentioned malaria, diarrhoea, typhoid and re~piratory

tract infection (i.e. pneumonia, tuberculosis, silicosis etc) as the common

diseases reported at their Out Patient Department (OPD). Secondary data fi'om
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Source: Obuasi Municipal Health Directorate, 2003.
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Howcver. Anaemia. Skin Diseases and Acute Eye recorded the least

among the top tcn with 1.2% caeh. This information confirmcd thc OrD cases

mentioned by thc mcdieal oniecrs intcrvicwcd cspecially with regards to

malaria. diarrhoca and typhoid cases.

Moreovcr. Table 6 shows additional secondary sources of data whieh

deals with the summary of monthly morbidity returns - (district by district) for

thc period of ten ycars (i.c. 1992-2002) which revcaled that incidencc of

malaria is morc prcvalcnt in Adansi Wcst District (with Obuasi as its fonncr

district capital) than its sistcr district Adansi East whcrc thcrc is no mining

activitics. For instance. Tablc 7 reveals that in J992 malaria incidcnce was

2.986 and 48,244 for AEDA and AWDA respectively. After six ycars (i.c.

1988 - J994) of surface mining operation. the AWDA rccorded its least

incidence of malaria (19.988). while AEDA recordcd only 2,497. Further, in

1996 the AWDA recorded the highest malaria cases of 81,457 whcrc as

AEDA recorded 2,806 malaria incidenccs around thc samc pcriod. This

supports (Reddy. 2005) that disease prevalence varics with geographic

location. It has been established by previous work that prevalcncc of certain

diseases such as HIV/AJDS. malaria and skin diseases may be higher in

mining areas than in non-mining areas. This is due to the changc III

environment that mining related activities have on a location.
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Table 6: Summary of monthly morbidity returns - (district hy district)

Source: Ghana Health Services, Ashanti. - 1992 to 2002.

From the foregoing, it is concluded that incidence of malaria was

Adansi East District Adansi Wcst District

Asscmbly (AEDA) Asscmbly (A WDA)

1992 2.986 48.244

1992/93 3.272 50.561

1993/94 2.497 19.988

1995 2.555 31.872

1996 2.806 81.457

1997 4.633 77.176

1998 7,017 73.219

1999 10.053 35.318

2000 1J.] 34 40.018

2001 12,549 44.840

2002 12.969 62.685

Incidcncc of malaria

hetween 1992 and 20112.

Year
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increasing in both districts but the extent of increase in A WDA to that of

AEDA shows a higher prevalence of malaria incidence at mining area than a

,I,
I
I
I
I
I

non-mining area. Abandoned open pits arising from operations of AGA was

mentioned as one of the major factors contributing to breeding of malaria

carrying mosquitoes in the Obuasi area. This support Akabzaa and Darimani

(200 I). that malaria may have a higher prevalence in mining areas.

particularly areas with surface level mines due to the numerous pits that are
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I
dug for mining activities. When these fill up with water they act as perfect

breeding grounds for mosquitoes. A survey in 1994 ofTarkwa mineworkcrs

in Ghana showed that 75% of them carried the malaria parasite.

57

malaria was the least though there was an increase in gold output; the rest

seems to show a positive relationship between a previolls year total gold

among them, the following year ~ 1996) recorded the highest malaria case of

gold output was the highest and surface mining component being the highest

output and current year malaria cases. For instance, 1995 was the year that the

,I Table 7: Relationship between AGA gold output and incidence of

malaria in Obuasi area between 1992 and 2002

Year Surface mining Total gold Incidence of

Olitput(ounces) output(ounces) malaria

1991/92 301,063 654,298 48,244

1992/93 401.765 770,410 50,561

1993/94 508,112 822,954 19,988

1995 574,382 932,323 31,872

1996 481,495 860,384 81,457

1997 387,502 858,000 77.176

1998 381,772 885,342 73,219

1999 253,099 743,111 35.318

2000 147,062 640,988 40,018

2001 42,999 528,451 44,840

2002 65665 537,219 62,685

Source: Ghana Health Services, Ashanti. - 1992 to 2002.

Again, Table 7 reveals that apart from 1993/94 where the incidence of
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81.457. Furthermore, Table 7 reveals a positivc relationship bctwccn a

previous year's surfacc mining output and currcnt ycar incidcnce of malaria

with thc cxccption of 1993/94. For instancc. aftcr scven ycars of surfacc

mining operation (i.e. 1995). AGA recorded the highest output from surface

mining (574,382 ounces of gold) and the following (1996). the highest

incidence of malaria was recorded in the district.

From the forcgoing, it shows that at the pcak of surfacc mining activity

in Obuasi area, incidence of malaria was very high. But getting to thc later

years where gold output especially surfacc mining was going down, the

incidence of malaria wenl down as well. About 88 perccnt of the AGA

worker- respondents mentioned malaria as one of the common diseases among

them.

Most (91.7%) of the medical officers mentioned poor drainage system

and poor sanitation as the main causes of malaria. Thus, thcse areas serve as

breeding ground for mosquitoes. Twenty-five percent of the total medical

officers interviewed outside AGA hospital mentioned that the abandoned pit

of AGA contributes to the breeding of mosquitoes and hence malaria.

Furthermore, the only medical officer interviewed at the AGA's Hospital

added his voice to the open pits of the company as one of the sources of

mosquitoes' breeding ground and for that matter the prevalence of malaria in

the Obuasi Municipality.

With regard to the top ten causes of admission, Table 8 has anaemia as

number one, followed by hernia, pneumonia, malaria, meningitis, and typhoid

sequentially in 2001. However, in 2002. malaria was ranked the number one,

with typhoid maintaining its position. Further. diarrhoea which was not among
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them came in ranking at the fourth position. Again. malaria maintained its lead

in 2003, with pneumonia and diarrhoea following respectively. Table 8 seems

to support the information gathered from the AGA workers' respondents as

many mentioned malaria as one of the common diseases which affect them.

Table 8: Top ten causes of admission - Obuasi Municipal Hospital
2001 2002 2003

-
Diseases No. (%) Diseases No. (%) Diseases No. (%)

Anaemia 104 5.5 Malaria 214 8.7 Malaria 193 7.8

Hernia 71 3.7 Anaemia 189 7.7 Anaemia 110 4.5

Pneumonia 64 3.4 Pneumonia 124 5.0 eVA 47 1.9

Malaria 43 2.3 Hernia 44 1.8 Pneumonia 44 1.7

Meningitis 35 1.8 Diarrhoea 43 1.5 Typhoid 34 1.4

Typhoid 29 1.5 Typhoid 36 1.4 Diabetes ~~ 1.3.).)

Hepatitis 24 1.3 Pre. ReI. 36 1.4 Malnutrition 29 1.2

eVA 17 0.9 Hepatitis 28 1.4 IV! en ing it is 28 1.1

1-lypel1ension 16 0.8 Meningitis 20 1.0 Hypertension 22 0.1

Accidents 10 0.5 Gynae Dis. 20 1.0 R. Failure 20 0.2

Others 1481 78.3 Others 1698 69.2 Others 1893 77.2

TotalOPD TotalOPD Total

Allendance 1894100 Allendance 2452 100 Admission 2,453 100

Source: Obuasi rv!unicipal Health Directorate. 2003.

In the case of institutional death. 'the top ten causes have pneumonia as

number one with malaria and typhoid being ranked number five and seven

respectively in 200 I. But malaria and typhoid moved to the third and fourth

position respectively, and then f,,!Iowed by pncumonia in the filih position in
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2002. Furthermore. in 2003 malaria moved to the number onc position. but

,I typhoid fell back to the fifth and pneumonia moved upwards to fourth

,I
position. This confirms the medical officers' acceptance of malaria as one of

I
I the common diseases generally reported at thcir OPDs.
I

I
I,
i Tablc 9: Top tcn causcs of institutional dcath - Obuasi Municipal Hospital
I
I -------------~--~-

i 2001 2002 2003

j

,I Diseases No. (%) Diseases No. (%) Diseases No. (%)

I B. Pneumonia 10 0.5 Anaemia 18 1.0 Malaria 13 0.5

I
i Anaemia 8 0.4 Meningitis I I 0.4 Anaemia 13 0.5

I
J Meningitis 8 0.4 Malaria 7 0.3 eVA 8 0.3
I,

eVA 6 0.3 Typhoid 7 0.3 Pneumonia 7 0.3
t I
I Malaria 4 0.2 Pneumonia 6 0.2 Typhoid Perf. 4 0.2

I
Hepatitis 2 0.1 Diarrhoea 5 0.2 Diabetes 4 0.2i

I,
!

Typhoid 2 0.1 AIDS 5 0.1 Malnutrition 4 0.2j

I
!

I
Septicaemia 0.05 Septicaemia 3 0.1 Meningitis 3 0.1

0 0 eVA 2 0.1 Hypertension 2 0.1

0 0 Accidents 2 0.1 R. Failure 2 0.1
I

. I
I Others 1853 97.95 Others 2,386 97.2 Others 2,393 97.5
I
I

Total Total Total

Admission. 1894100 Admission 2452 100 Admission. 2,453 100

Source: Obuasi Municipal Health Directorate, 2003.
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Common water-related diseases

This section looks at consequences of drinking polluted water.

common water-related diseases and causes of those diseases as shown in

Tables 10, 11 and 12.

Table 10 depicts the cross-tabulation between perceivcd nature of

pollution against consequences of drinking the polluted water. About 89%,

80% and 60% of the total respondents who mentioned particle suspension,

odour and brownish colour respectively as nature of pollution stated diarrhoea

and typhoid as the consequences of drinking the polluted water, whereas 5.5%,

20% and 20% respectively mentioned diarrhoea and skin rashes. But 5.5% and

20% of the respondents mentioned particle suspension and brownish colour

declared 'no disease' and cholera, typhoid and diarrhorea respcctivcly.

Table 10: Consequences of drinking polluted water

Consequcnccs of drinking pollutcd watcr

Perceived nature of Diarrhoea Cholera, Diarrhoea & No Total

pollution & typhoid typhoid & skin rashes disease

diarrhoea

Particle suspension 17 0 19

Smells 5 0 0 6

Colouring 3 0 5

No pollution

detccted 0 0 0 62 62

Total 25 ~
-_.------

-' 63 92

Source: Field data. 2004.
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This seems to suggest that diarrhoea and typhoid are rampant among

the workers who responded yes to evidence of pollution as those pollutants

lead in all the nature of pollution mentioned. Furthermore, 91.7% of the 12

medical officers interviewed outside AGA hospital mentioned diarrhoea and

typhoid as the common water-related diseases reported at their OPO with

bilharzia infections occurring occasionally representing 8,3%. This seems to

corroborate the AGA workers response of diarrhoea and typhoid as one of the

major consequences of drinking the polluted water.

Moreover, the AGA medical officer who was interviewed confirmed

typhoid and diarrhoea as the common water-borne diseases generally reported

at its OPO. In addition, the Municipal Environmental Officer mentioned

cholera, intestinal infections such as typhoid, diarrhoea, dysentery; and

Tuberculosis as common diseases/sicknesses/illnesses. This seems to buttress

the Ghana Health Services' (GHS) top ten OPO causes of attendance league

table and the medical officers' response to the question posed to them as

common diseases and diseases generally reported at their various OPOs.

From the analysis above, it supports 8entil (l998)'s work, which

shows that malaria, bilharzia, and diarrhoea were among the health care issues

in the Nsutaarea. Malaria prevalence may be due to the problem of increased

sediment such as siltation and tailing settling pond as ideal breeding sites for

malaria-carrying mosquitoes.

Causes of the common water-related diseases

With regard to the causes of those water-related diseases, the majority

of AGA workers respondents mentioned the polluted water that they use as the
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main cause. Again, the District Environmental Health Officer was quick to

add that the effluents discharged by AGA into local water courses is one of the

causes of the common water-related diseases as it pollutes the waters. .

Regarding the causes, the medical officers mentioned poor sanitation.

For instance, in Table 12, 72.7% of the medical officers mentioned poor

sanitation as the main cause of the water-borne diseases. It has been proved

that water pollutants are ,major contributors to the cases of diarrhoea,

schistosomiasis, cholera and typhoid especially in Africa (Yeboah, 2001). The

study revealed that pollution of the waters in Obuasi is partly due to activities

of AGA and the poor sanitation in the Municipality, these support the work of

Yeboah (2001).

Table 11: Causes of the common diseases/sicknesses as seen by medical

doctors

,

, "
. '

:I

Causes of diseases

Poor sanitation

Dusty and smoh.)' environment

Selling of improper prepared food and water

Total

Source: Field data 2004.

Common air-related diseases

Frequency

8

2

1

11

Percent

72.7

18.2

9.1

100

Eighty-seven point five percent of the medical officers responded that

respiratory tract infections such as pneumonia, Tuberculosis and silicosis are

the common air-related diseases generally reported at their OPD, whereas

catarrh forms 12.5%. Younayelle (2001) claimed that medical surveillance at
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Tarkwa underground mine between 1973 and 1986 revealed a significant

incidence of silicosis. TUC (2000) revealed that mine workers still suffer

hazards. The outcome of these hazards has been an upsurge in diseases like

respiratory infection, waste pains, skin diseases, stress. tuberculosis and other

terminal diseases. The two works support the prevalence of these diseases

mentioned above in mining areas as they agree with the medical officer's

response.

Causes of air-related diseases

In Table 12, dusty and smoky environment which forms 25% of the

total causes of common diseases is believed to be the major causes of the

respiratory tract infection. This seems to support responses of AGA workers

that dusty and smoky environment are causes of many of their diseases

especially the common ones. For instance, Table 13 shows that 54.3% out of

the total AGA worker respondents' in response to causes of common

occupational diseases mentioned dusty and smoky environment. This agrees

with Osei-Mensah (200 I), that the resulting effects of the environmental

impact of blasting are the associated health hazards such as respiratory-related

diseases like cold and inlluenza, and the worsening of existing respiratory

ailments like asthma, being the result of dust pollution in the short-run whilst

in the long-run results generally to pneumoconiosis. Further, San (1996)

investigated the environmental aspects of quarrying in Ghana and came out

with effects of dust. To him, pathologically, dust particles less than 5!l111 arc

inhaled and settled on the lungs causing silicosis (silica dust). According to

Anon (1976), exposure to excessive concentrations of all dusts increases the
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From the above analysis, it suggests that though there are other causes

of common occupational diseases, dusty and smo1.)' environment is the highest

Table 12: Causes of commonest occupational diseases

4.3

5.4

7.6

7.6

54.3

20.7

100.0

5

4

7

7

50

19

92

Use of computer without screen filter for long hours

Dusty and smo1.)' environment

Chemical pollution from processing plant

Total

Heaviness oflamp battery 'attached to the waist

Not applicable

Non- compliance of safety measures

Source: Field data 2004

Causes of occupational diseases Frequency Percent

existing respiratory diseases including asthma and tuberculosis

frequency of mild respiratory ailments (colds, influenza) and can worsen

,I
I
I
I

i
i

. I

I
!
I

, i
I

I
,I

I

with 54.3%. However, "Not applicable" was second from the rating with

20.7%. This seems to suggest that the respondents (Not applicable) may be

perceived to be ignorant of the causes of common occupational diseases and

this calls for further studies into that. Apart from the dusty and smo1.-y

environment, chemical pollution and non-compliance of safety measures

follow with 7.6 % each as shown in Table 12.

:I
, J

Figure 6 depicts that 65.5% of the total AGA workers' respondents

answered in the affirmative in response to whether they use chemicals in their

activities, while the remaining 34.5% responded negative (no). This shows

that majority (65.5%) of the. workers make use of chemicals in their respective

activities
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Figure 6: AGA workers l'espondents' response to chemical usage

Source: Field data, 2004

Chemicals use against pal't of body/ies mostly affected.

Table 13 reveals the cross-tabulation between chemicals in use and

part of the body(ies) mostly affected, 56.5% out of the total respondents who

used chemicals such as sodium cyanide, hydrochloric acid, ammonia nitrate

among others mentioned 'no effect' from the chemicals on any part of their

body, whereas the remaining 43.5% mentioned various parts of the body such

as eyes, head, chest, liver and lungs, skin among others being affected, with

the skin infection being the' highest forming about 30%. However, lungs and

liver had the least with 5%.

Owusu-Ansah (2002) and Asante (2000) have stated that cyanide is

common in gold mill waste water at a concentration between «0.01- 0.03)

mg/litre and that it is lethal to both man and aquatic life at a very low

concentration. Thus, cyanide especially alkali and hydro-cyanide acids are
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extraordinarily poisonous when ingested into the body or havc prolonged

contact with the skin. Some initial symptoms include headache, dizzincss

vomiting and shortness of breath, which can lead to death if not treated in

time. Again, Boadi (2002) confirmed that sulphur dioxide produccd during

roasting and smelting, is believed to be a Il1qjor contributor to most respiratory

diseases in most mining towns as it can cause chronic asthma and bronchitis, It

sometimes causes cye irritation.

Table 13: Part of the body (ies) mostly affected

Some of the chemicals in use

I Sodium cyanide Blasting Thinners, No

Body(ies) TotalI sulphuric acid, explosives chemicals
I

spray
part mostly

I affected
hydrochloride maker used

I
acid etc.

I
I Eyes 4 0 6

I,
Skin 5 0I 0 6

I Stomach 2 0 0 0 2

I
Chest 2 2 0 5

Head 4 0 0 5

Lungs &

liver 3 0 5

Muscles

strains 2 0 2 5

No Effect 26 3 18 I I 58

Total 46 9 22 15 92

Source: Field data, 2004
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In the case of blasting explosives, 33.3% of the AGA workers'

respondents using blasting explosives mentioned lungs and liver as the most

affected body part, whereas 33.3% responded 'no effect'. Also, eyes (l1.1 %)

recorded the least affected part of the body. Furthermore, thinner and spray

marker, though ranked third chemical usage had only 9.1 % users mentioned

muscle strains as the infection, while 4.5% each mentioned eyes and chest

respectively as part of the body affected. However, the remaining 81.8% of

AGA workers respondents using thinner and spray marker answered that they

have no effect from the chemicals.

From the foregoing, the 58 AGA workers respondents who responded

no effect to the chemical usage might have said so due to ignorance since the

diseases they reported commonly were dizziness, weakness; headache, nausea

and vomiting. To Owusu-Ansah (2002) and Asante (2000), these are. as a

result of coming into contact with the chemicals used. On the question as to

the causes of the common diseases/illnesses/sicknesses, the Municipal

Environmental Officer mentioned crude method of waste disposal, flies and

mosquitoes.

Effects ofAGA opemtion on the health of the inhabitants

The study revealed that the activities of AGA do have some negative

impact on the inhabitants in the area of health. In a cross-tabulation of AGA

activities against common diseases and nature, Table 14 indicates that the

activities of AGA do have effects on inhabitants. Eighty-two of the medical

officers interviewed affirmed that and mentioned the effects as air pollution,

chemical pollution and overcrowding and their attendant health consequences.
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This seems to agree with the responses of AGA workers assertion that

the company's operations do have effect on their health. For instance. 51.1 %

of the total AGA workers respondents responded yes to the assertion that the

AGA's operations pollution does have effect on their health. Again, 80.9% out

of the 47 mentioned inhalation of dust and smoke, with ear problem and poor

ventilation being the least with each representing 2.4%.

Table 14: Medical officers' views about AGA activities contribution to

common diseases
Nature AGA activities contribute to common diseases

chemical suspension in the environs especially at Kokoteasua.

water and breed mosquitoes; efflucnts discharged into local water courses

The Municipal Environmental Health Officer responded yes to the

5

3

2

11

TotalYes No

Air pollution 5 0

Chemical pollution 3 0

Overcrowding 0

None 0 2

Total 9 2

Source: Field data. 2004

pollute them; dusty environment emanating from vehiclcs and blasting; and

From Tablc 15 which is a cross-tabulation of how the operation's

diseases/illnesses/sicknesses and mentioned uncovered open pits which collect

question whether· AGA operations contribute to the prevalent

pollution affects health and how, 51.1 % of the 92 respondents answcred yes to

the fact that the operation's pollution has effcct on their health. 80.9% out of
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to the gaseous emission from the Plant.

Table 15: Operation's pollution on your health

recorded the following diseases of patients as they inhale the noxious gases:

Again, an enquiry from AGA hospital revealed that the hospital has

3

2

2

38

45

92

Total

o

o

o

o

o

o

No

45

45

your health

2

2

3

o

38

Operation's pollution on

47

Yes

Eye problem

Ear problem

Nature of effects

Inhalation of dust and smoke

Poor ventilation

Not applicable

Coughing periodically

Chemical pollution

Total

residents. near the PTP complain of skin colour change whcn they are exposed

the 47 who responded yes mentioned inhalation of dust as how they arc

affected by the operation's pollution. This supports Nyarko (2002) that

Source: Field data. 2004.
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• Bronchitis- infections in the bronchiole of the lungs.

• Bronchitis- infections in the bronchi.

• Bronchopneumonia infections of the thoracic cavity.

• Asthma

• Rhinitis-Nasal cavity infection.

• Narcosis drowsiness, sleep by insensibility.
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Community studies In coal mining regions were predominantly

concerned with respiratory illness caused by air pollution from mining

activities (Charpin, et al. 1988; Pless Mulloli, et al 2000). FLlliher, Boadi

(2002) revealed that sulphur dioxide produced during roasting and smelting, is

believed to be a major contributor to most respiratory diseases in most mining

towns as it can cause chronic asthma and bronchitis. It sometimes causes eye

irritation.

Fifty-one point one percent responding yes to AGA's operations

pollution on their health is a confirmation to the works of Nyarko (2002) and

Boadi (2002) with regard to health effects from mining operations on workers

and inhabitants in the catchment areas. However, about 48.9% of the

respondents mentioned "Not Applicable", this goes contrary to the literatures

above.

Protcctivc mcasurcs against company's pollutions

On a question as to protective measures put in place by the company

against chemical pollution Table 16 illustrates that. Table 16 shows that about

89.1 % of the 92 respondents of AGA workers mentioned the various measures

in place with personal protective equipment (PPE) leading with 42.4%

respondents, followed by education with 15.2% respondents and recycling of

decant water being the last with 1.1 %.

One manager from the workplace and environment division who was

interviewed answered that Arsenic trioxide and Sulphur dioxide (S02) which

used to be the main chemical pollution !I'om conccntrate roasting of ore

containing areno-pynite is now a thing of the past since June 2000. This is so.
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car plugs/car muffs are some of the measures put in place within the company

for controlling noise pollution emanating from heavy moving cquipmcnts, and

blasting among others.

However. when the Municipal Environmental Hcalth Officer was

asked as to how his outfit was doing in supervising thc forms of pollution of

AGA operations, hc responded by saying that they played advisory role

through the company's Workplace and Environment Division but it was

Environmental Protection Agency (EPA) which has the power to supervise the

AGA operations pollution. The EPA is currently doing that from the Kumasi

office since the Obuasi Municipality does not have an office for that agency.

With regard to measures the office has put in place against those forms of

pollution. he responded in the negative that it was not applicable to the office.

HIV/AIDS

HIV/AIDS was also mentioned as one of the common diseases in

Obuasi Municipality. Two (25%) out of the eight (8) medical officers

interviewed outside AGA hospital confirmed that. In addition, thc medical

officer interviewed at the AGA hospital established the fact of HIV/AID

prevalence among his patients. This confirmed the prevalence of I-IIV/AIDS in

Obuasi Municipality apart from the common water-relatcd diseases.

(MOH/DHO. 2003). Again, AIDS was rated number seven (7th) among the

top ten causes of institutional death in 2002 as indicated in Table 8 (OMHD,

2003).

As to the causes of HIV/AIDS prevalence in Obuasi, the mcdical

officers explain that in Obuasi, gold mining attracts labour from the
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CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDAnONS

Introduction

This chapter presents a summary of the findings of the research, draws

conclusions and finally offers recommendations, The project sought to meet

certain objectives. They were to: describe the main diseases of the population

in the Obuasi area, ascertain the extent to which these diseases are manifested

in the mining area, identify the effect of mining activities on water bodies in

the operation area, ascel1ain the extent to which AGA operations affect the

health of inhabitants. and to make recommendations to the management of

AGA, the government and interested parties.

Summary

With regard to sources of water, the majority (89.1 %) of the AGA

workers respondents depend on pipe-borne water as the main sources of

drinking water. Pipe- borne water and Boreholes were perceived to be safe

sources of drinking water. Malaria was one of the most prevalent diseases in

the Obuasi Municipality. Diarrhoea and. typhoid were water-related diseases

found to be most prevalent in the Obuasi Municipality. In view of common

air-related diseases, respiratory tract infections such as pneumonia,

tuberculosis and silicosis are the most reported cases at the various OPDs.
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Considering causes of common water-related and air-related diseases.

polluted water as well as poor sanitation; and dusty and smoky environment

were mentioned respectively. AGA operations were really believed to have

effects on the inhabitants in the area of air and chemical pollution. and

abandoned open pits which collected water and served as breeding ground for

malaria-carrying mosquitoes.

Conclusions

The study revealed that mining activities have health implications for

mille workers as well as inhabitants of the Obuasi Municipality. The

perception of the mine workers is that both pipe-borne water and boreholes are

safe sources of drinking water in the Obuasi Municpality.

The study further revealed that diarrhoea and typhoid are the most

common water-related diseases in the Municipality. Medical officers within

the Municipality admitted that these are the diseases generally reported at their

various OPDs (including AGA medical officer). Also, bilharzia and cholera

were occasionally reported.

With regard to causes. the study revealed that the use of polluted water,

poor sanitation and poor drainage system are some of the causes of common

water-related diseases in the Municipality. The source of pollution is found to

include the effluents from AGA operations which are discharged into local

water course.

In the case of air-related diseases. the study reveals that respiratory

tract infections such as pneumonia, tuberculosis, and silicosis are found to be

common in the Obuasi Municipality. This was so because they were
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established to be generally reported cases at the various OIlDs. For example

among the eight (8) key divisions in AGA. the Mining Division workers \vere

at risk due to the nature of their work as they limn the majority of this

respiratory tract infection cases normally reported at the A(j;\ hospital as

revealed by the medical officer interviewed.

Dusty and smoky environment was ascertained to be the li)remost

cause of those respiratory tract infections mentioned above. This was due to

poor \'entilation underground. blasting and fumes from heavy 1ll0Vlllg

equipment underground and AGA vehicles conveying haulage.

Moreover. the study revealed that AGA operations did affect the health

of the inhabitants. For instance. it was ascertained that skin rashes used to be

widespread before June 2000 as result of Arsenic Trioxide and Sulphur

Dioxide (SO:) which used to be the main chemical pollution from concentrate

roasting of orc containing areno-pynite at PTP. However. it is now history

with the introduction of cnvironmcntally friendly biological oxidation which

com'crts Arsenic Trioxidc and SO: to morc stable fcrrie arsenic and sulphate

which is neutralized with lime.

Again. malaria was found to be the most common of all the common

diseases generally rcported at the various OPDs. to the extent that nearly all

AGA respondents reported that it is the common occupational disease in their

respective division. Furthermore. the secondary sources also confirmed that in

2003 malaria was established as number one top ten OPO causes of

attendance. causcs of admission and causes of institutional death in the Obuasi

Municipal (OMHO, 2003).
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The study revealed that the abandoned mined-out pits of AGA arc

amongst the main breeding sitcs for malaria carrying agcnt. Summary of

monthly morbidity returns- (District by District) for the period 1992 to 2002

confirmed thc increasing number of malaria cases year by ycar in both AWDA

and AEDA. Howevcr, the incidencc of malaria in AWDA far outweighed that

of AEDA. Betwecn 1992 and 1996. the incidcnccs of malaria ranged from

2.986 to 2.806 and 48.244 to 81,457 in AWDA and AEDA rcspcctivcly.

Again, therc is a dircct relationship betwccn AGA total gold output in a

particular year and incidcnce of malaria in thc prcccding ycar. For instance

932.323 ounces of gold output (the highest contribution betwccn 1992/93 to

2002) in 1995, led to the highest incidence of malaria (8 I.457) in 1996.

In addition. the study revealed that I-IIV/AIDS is rife in the Obuasi

area. This was witnessed as the number sevcn among the top ten causes of

institutional death in 2002, Obuasi area (OMHD, 2003). To conclude. the

study revealed that gold mining activities do have health implications for mine

workers in the Obuasi Municipality especially among the AGA workers

particularly with air-related and chemical-related diseases. However, they are

not the only cause ofthe common diseases in the entire Obuasi Municipality

as poor sanitation, crude method of waste disposal by the Assembly to

mention but a few also contribute to the common diseases in the Municipality.

Recommendations

On the basis of this study, it is recommended that the following

measures be considered and implemented:
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• The AGA's management should sec to the proper treatment of the pipc-

borne watcr it providcs to rcduee the high incidence of diarrhoea and

typhoid.

• The mined-out pits should be backfilled on time to avoid the pits being

used as breeding grounds for mosquitoes.

• The AGA should use dust suppression measures with all seriousness so

as to reduec the dust pollution.

• The AGA management should lI1crease its education on the use of

Personal Protective Equipments (PPE) such as nose masks. car

plugs/muffs and the rcst at the work placc. Again. managemcnt should

encouragc and enforce its usage to prevent avoidablc diseases.

•

i"

i
i
I
i

i •,
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The exit medical examination should be enforced as well as periodic

medical examination the staff especially the miners and thosc who usc

chemicals in their activities.

Environmental Protective Agency (EPA) office should be established at

Obuasi Municipality to supervise the AGA operations pollution to

complement the advisory role being played by the Municipal

Environmental Health Office.

79



,I

REFERENCES

Adansi West District Assembly (2003). February Report. (pp 3, 7, 30, 67

75,107 -108)

Adansi West District Health Services (2001). Annual Report.

Agyei, F. (2003). Water pollution. EPA-Ghana Newsletter 5(2). July

December. (Pp 11-12)

Ahadzie, G. (2000). Ghana's extractive industry creating ecologicalproblems.

Green Dove (24) December. (P1O)

Akabzaa, T. and Darimani, A. (2001). Impact ofmining sector investment in

Ghana: A study ofthe Tarkwa mining region. For SAPRI.

(www.naturairesources.orglminerais/africaldocs/pdfsllmpact%20oflllo

20Mining%20Sector%20Investment%20in%20Ghana.pdf.> [Accessed

on 10/06/2008])

Amegbey, N. (1998). Environmental engineering in mining. Tarkwah: UST-

SM. (pp140-141)

Amoako, 1. (1986). The ex~ent ofarsenic pollution around the Obuasi gold

mine. Kumasi: Institute of Mining and Mineral Engineering, Kwame

Nkrumah University of Science and Technology. (pp 4-5)

Anon, (1946). Rehabilitation and revegetation. Sydney: EPA, Australia (pp59

70)

Anon, (1976). Rehabilitation and revegetation. Sydney: EPA, Australia (p72)

Anon, (1980). Annual environmental report. (Pp12-15)

Anon, (1992). Environmental impact of surface mining. Ghana Environmental

Action Plan, E.P.C. (Pp 22, 24)

Asamoah, K (1998). Social impact of mining in Ghana. Paper presented at a

seminar on Mining and the Environment: Public concerns. At the

80



University of Science and Technology- School of Mines, Tarh."wah.

(pI)

Asante, K S. (2000). A study of the leaching characteristics of tailing

materials (Biox-Residual) from a gold processing plant. Kumasi:

Institute of Mining and Mineral Engineering Kwarne Nkrumah

UniversitY Science and Technology.(pp21-22)

Ashwathanarayana, U. (2003). Mineral resources management and the

environment: Google Books Result (books.google.com [Accessed on

24/07/2004])

Ayensu, E.S. (1997). Ashanti Gold: The African legacy of the world's most

precious metal. London: Marshall Edition Development Ltd. (Pp7, 9,

116&117)

Ayiba, B. (2000). Water quality studies in the Bediabewu stream. Tarkwah

Kwarne Nkrumah University of Science and Technology-School of

Mines.(p 43)

Baffoe, S. (2007). Newmont Ghana addresses blasting concerns. The

Chronicle 16(126) Monday, July 2 (P 3)

Bentil, G. (1998). A review ofthe environmental health and safety practices

at GMC. Tarh.,va: Kwarne Nkrumah University of Science and

Technology- School of Mines. (pp50, 55)

Boadi, D. (2002). The economic impact ofmining in Ghana-A virtual reality.

Tarhva: Western University College. (pp 27-28)

Boateng, A. (1997). Some emerging concerns on sUlface gold mi;ling in

Ghana. EPA-Ghana Newsletter 4(1). OCtober-December. (Pp 4-7)

81



Campbell, C. (2000). SeIling sex in the time of AIDS: The psycho-social

conte},.1 of condom use by sex workers on a Southern African Mine.

Social Sciences Med 50(4): 479-94

Carruthers, M. and Smith, B. (1979). Evidence of cadmium toxicity in a

population living in a Zinc-Mining Area. Pilot Survey of Shipham

Resident.·Lancet 1(81121) 845-7

Chadwick, M. J., Highton, N. H and Lindman, N. (1987). Mining projects in

developing c01mtries. Sweden: A manual, Beijer Institute. (Pp135-136)

Charpin, D., Kleisbauer, J. P. and Lanteaume, A. (1988). Worker and

community health impacts related to mining operations.

(www.iied. org/mmsd/mmsd""pdfs/worker_community_health_iinpacts

_IiteratureJeview.pdf [Accessed on 25/02/2005])

Cleary, J.S., Schrnieler, C.R, Parascenzo, L.C. and Ambrosio, N.

(1994).Sexual harassment of college students: Implications for campus

health promotion Journal ofAmerican College Health. Pp 3-10,43

Clottey, P. (2000). Air quality monitoring at Goldfields Ghana ltd (G.F.G.L).

Tar1..wah: Kwame Nkrumah University of Science and Technology

School of Mines. (ppI7-26)

Collier, P. and Gunning, J.W. (1999). Journal of Economic LitfJrature,

American Economic Association (pp66-11l) (www.resen.ebank.gov.fj

Idocs/wp2001-02.pdf [Accessed on 25/02/2005])

Corbett, E.L, Charalambous, S., Fielding, K, Clayton, T., Hayes, R J., De

Cock, KM., and Churchyard, G. J. (2000). HIV-associated morbidity

in African miners. (\V\vw.joumals.uchicago.edu/cgibinlresolve

[Accessed on 25/02/2005])

82



Ministry of HealthlDANIDA Health Office (2001). December.

D'ltri, P. and D'ltri, F. (1917). Mercury contamination: A human tragedy.

(www.springerlink.com [Accessed on IS/06/2003])

Down, C. G. and Stocks, 1. (1978). Environmental impact of mining. New

York: Applied Science Publishers Ltd. (Pp63, 149)

Dramani, A (2000). Ghana's extractive industry creating ecological

problems. Green Dove (24) December. (p1O)

Duker, AA (200S). Spatial analysis offactors implicated in mycobacterium

ulcerans infection in Ghana. Enschede: International Institute for Geo

information Science and Earth Observation. (www.pubmedcentral.

nih.gov/articlerender.fcgi?artid=S22823 [Accessed on 10/06/2008])

FOELINE (6-7) March 1997.

Ghana Mine Workers Union of ruc Manual on Health and Safety (1997).

Ghana Employers Association (2000).

Ghana Statistical Service (2002). 2000 Population and Housing Census,

Summary Report of Final Results. (Pp 47-48)

Gombillah, I.A (1993). An appraisal ofsmall scale gold mining in Ghana.

Tar1."wah: Kwame Nkrumah University of Science and Technology

School of Mines. (pp 36, 39)

Harada, M., Nakachi, S., Clieu, T., Hamada, H., Ono, Y, Tsuda, T., Yanaqida,

K, Kikaki, T. and Ohno, H. (1999). Monitoring ofmining pollution in

Tanzania: Relation between head mercury and health science total

environ 227 (2-3'): 249-S6(www.springerlink.com[Accessed on

2S/07/2003])

83



Hartman, L.M. (1982). Mine ventilation. London: Applied Science Publishers

Ltd. (Pp 40-82)

International Financial Statistics (IFS) -IMP Database (1990).

(www.esds.ac.uk/internationaIlsupport/userguides/imf/ifs.asp[Accessed

on 25106/2003])

International Journals of Occupation and Environmental Health (1999a). Call

for an international ban on asbestos: Int. j occup Med Environ. Health

12(3): 285-8(www.ii'ed.orglmmsdlmmsd-pdf/worker_ community_

health_impactUiteratureJeview.pdf [Accessed on 25102/2005])

International Journals of Occupation and Environmental Health (1999b). Call

for an international ban on asbestos: Collegium Ramazzini.Amj Ind.

Med 36(2): 227-9 (www.iied.orglmmsdlmmsd-pdf/worker_community

_health_impacts_literatureJeview.pdf [Accessed on 25102/2005])

Kendie, S.B. (1995). The environmental dimensions of structural adjustment

programmes: Missing links to sustaining development, Singapore.

Journal of Tropical Geography, 16 (1). Cape Coast: Centre for

Development Studies, University of Cape Coast. (pp 42-57)

Kendie, S.B., Tribe, M. and Tutu, K (1999). The significance of

environmental issues for sustainable development. Development and

Projects Planning Centre. Bradford: University ofBradford, UK (P1O)

Kupchella, C.E. and Hyland, M.C. (1993). Environmental science living

within the system ofnature. (3rd edition). New York: Prince Hall Inc.

(Pp225-226)

Kusi, J. (1987). Carbon monoxide and oxides ofnitrogen. Tarhva: University

of Science and Technology -School of Mines (Pp 5, 9-10)

84



,I
I
I
I

I
I
I
i
I
I
I

I
I
I
i

i

i,
I
I

I
I
I
I

I

I
I
I

I

Kusiak, RA, Springer 1., Ritchie, AC. and Muller 1. (1991). Carcinoma of

the lung in Ontario gold mines: Possible aetiological factors. Br J Ind

Med 48(12): 808- 17(\V\vw.heaIth-physics.com/pt/relhealtphys/fulI

teA1. [Accessed on 25/07/03])

Kwarteng, K.E. (2003). Controversies over cyanide spillage. Daily Graphic,

August 18. (P7)

Larrain, S. (1993). Social Sciences Newsletters. Chile Information Projects-

Santiago Times- Political, environment, human rights, economic news

(ssdc.ucsd.edu/news/chip/h97/chip/19970514.html [Accessed on

18/07/03])

Mate, I. (1998). Environmental monitoring and revegetation at Ashanti

Goldfields Company Limited Unpublished, Tarkwa: Kwame Nkrumah

University ofScience and Technology-School ofMines. (Ppll-21)

Mining Ombudsman (2003). Annual Report.

Morgan, E. (2003). Intemationaljoumal ofoccupational and environmental

health.(www.bgsu.edu/departments/psych/l0/page54364.html[Accessed

on 25/07/06])

Munan, L., Thouez, J.P., Kelly, A, Gagne, M. and Labonet, D. (1981).

Relative leucopenia in the peripheral blood of asbestos miners, a

epidemiologic analysis. Scand J Haematol 26(2): 115 - 22

(www.naturairesources.orgiminerals/CD/docs/mmsd/topics/worker co. -

mmunity_health. pdf.[Accessed on 06/05/2009])

Nyarko, P. (2002). Gas emission from gold extraction at Ashanti Goldfields

Company Ltd. Tarkwah: Western University Campus. (P28)

Obuasi Municipal Health Directorate (2003). July Report.

85



i

I
I

I
I
I
I
I

I
I
I

I
I

Osei-Mensah, I. (2001). TIle effects ofblasting on the environment. Tarl,.-wah:

Kwame Nkrumah University Science and Technology -School of

Mimes. (ppl, 8, 9 &20)

Owusu-Ansah, M. (2002). Investigation into water quality at Bogoso Gold

Ltd Tarbva: Western University Campus. (ppI3-15)

Pless-Mulloli, T., Howel, D. and Prince, H. (2000). Living near opencast coal

mining sites and children's respiratory health.. Occupational Environ

Med. 57(3): 1·15-51 (oem.bmjjoumal.comlcgi/content/ful [Accessed on

25107/2003] )

Policy of the Trade Union Congress, Ghana, 2000.

Rawlings, J.J. (1997) FOELINE (8) April-June. (Pp 4-5)

Raymond, R (1984). Out of the fiery fUrnace: The impact of metals on the

history ofmankind. Sydney: Macmillan Co. Publishers.

Reddy, S.G. (2005). A comparative analysis of diseases associated with

mining and non-mining communities: A case study of Obuasi and

Asankrangwa, Ghana. Texas: University ofNorth Texas.

San, M.A. (1996). Some environmental aspects of quarrying in Ghana.

Tarh.·wah: Kwame Nkrumah University of Science Technology-School

of Mines. (p 43)

Sarpong, S. (1998). Ghana: Treatment and the AIDS reality. ANB-BIA

supplement. ISS: 359- 0110111999.

Sengupta, M. (1993). Environmental impact ofmining: Monitoring. restoring

and control. Boca Raton: Lewis Publishers (pp 4, 11, 192,202&204)

Stephens, C. and Ahem, M. (2001). Worker and community health impacts

related to mining operations internationally: A rapid reviev.' of the

86



literature. London: London School ofHygiene and Tropical M~dicine.

(pp 1-45)

The Monitoring of the Environment in the United Kingdom (1974). London:

Department ofthe Environment, HMSO. (P100)

Thor, E.C., Eisner, G.H., Travis, M.R., O'Loughlin, KM. (1978). Forest

environmental impact analysis a new app. Journal of Forestry

(November):723 -725

Thornoton, L. (1995). Metals in the global environment: Facts and

misconception. Ottawa: The International Council on Metals and the

Environment.

Trade Union Congress (TUC), Ghana (2000).

Tsidzi, KE.N. and Adofo, R.A. (1993). Some environmetal aspect ofmining

and related activities in Ghana. Preceding ofthe National Seminar on

current developmelit in the mineral industry of Ghana. Kumasi:

lMMElDegraft Graphics. (P126)

Tutu, K (1996). The cost of environmental degradation in Ghana FASS

Bulletin (P10)

Tutu, K (1999). Sustainable production and consumption ofnatural resources;

Africa issues. The Journal ofManagement Studies 14(1); 4-5

United Nations University (1987). Environmental impact assessment for

developing countries. London: Tycooly Publishing; Artillery House,

Artillery Row, (P 27)

Walker, R (1992). Environmental effects of surface minerals workings.

London: DOE, HMSO. (p 445)

Wassa Association ofComrnunities Affected by Mining (2003). February

Report.

87



Williams, L. K and Langley, R L. (2001). Environmental health secrets.

Philadelphia: Hanley and Belfus Inc. (p227)

Worker Health Chartbook (2000). National institute for occupational safety

and health DHHS (NIOSH). Publication No. 2000 - 127

(www.cdc.gov/niosh/OO-127pd.htmI[Accessed on 25/07/2003])

on 10/06/2008])

initiatives/GHI_HIV_Case Study_ Anglogold.pdf [Accessed

workplace prevention care, support and treatment. (www. weforum.

World Economic Forum (2003). Using a directservice model to provide

weekly reportmortalityMorbidity andsurveillance:

World Health Organisati.on (1999). Occupational respiratory disease

!
j

I
I
I
I

(www.who.int/peh/Occupational_health/OCHweb/OSHpages/Gohnet/

gohnet2.htm[Accessed on10/06/2008J)

World Health Organisation (2003a). WHO definition ofhealth

(www.who.int/about/defmition/en/>[Accessed on 10/06/2008])

Yeboah, S. (2001). Water quality monitoring at AGA (AYANFURI) Limited.

I

I
Tarh..wa: Western University Campus. (pp 10-12)

YounayeIIe,1. B. (2001). Occupational health and safety and environmental

concerns: A case study ofPrestea Sankofa Gold Limited Centre for

Development Studies, University of Cape Coast. (Pp15-18, 20-22)

88



APPENDIX A

UNIVERSITY OF CAPE COAST

FACULTY OF SOCIAL SCIENCES

INSTITUTE FOR DEVELOPivlENT STUDIES

HEALTH Iivll'L1CATION OF GOLD MINING FOR i\'IINE WORKERS rN

OBlJASI

INTERVIEW GUIDE FOR AGA MANAGEMENT

Thc intcrvicw guidc is intcndcd for a rcscarch into thc Ilcalth implication of

gold mining for minc workcrs in Obuasi

The Cllleslion he/oil' is parI (~(a projecl being C()/u/IlCled in conneclionll'ilh Ihe

ahol"e-Slolcd lopic al Ihe Ce/1/re fill" Del'e/o!,lIIenl SllIdies, lICe. 1 shall be

mosl grale/II/ i(yo/( 011.1"11'er Ihem 10 Ihe hesl (!(yo/(r aM/il)'. This is a jJ/(re~I'

academic exercise and on)' il1(ormalion prol'ided Il'ill be Irealed confidenlia/.

,\!orem'er. yo/(r anonymity is g/(oranleed. Thank yo/(.

Pleasc. mark [X]. [.,J].

SECTION A: BIO- DATA

1. Sex ivlale r Fcmale [ ]

2. Town ···· .. · .. · .. ···· .. · .. · .. · .. ······· .. · .. · .. ·

5. Since whcn havc you been with this department? .

4. How long have you been with the company? ..

I
i

!I
\ ,

3. Position at Mine (a) Junior [ ] (b) Senior [ (c) Managemcnt [ ]
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SECTION B: SOURCES OF WATER

I. What is/are source(s) of drinking water?

Hand-dug well [ ] Borehole [ ] Rivers [ ] Streams [ ]

2. Who is/are the provider(s) of your water supply?

AGA [ ] NGOs [ ] GWC [ ] Others [ ]

3. What shows that your sources of water have been polluted?

.......................................................................................................

4. Since when did you notice that? .

SECTION C: MINING RELATED DISEASES

I. Wh ich of these do your workers go through?

Pre-employment Medical Examination [ ]

Periodic Medical Examination []

Special Medical Examination []. Exit Medical Examination [ ]

2. Do your outfit use chemicals in their activities?

Yes [ ] No [] If yes, What are some of the chemicals?

.....................................................................................................

3. What protective measures has your company put in place against chemical

pollution? .

4. How are diseases rep0l1ed in the organisation? ,

5 Mention the commonest occupational i,llness/sickness/disease amongst your

workers .

.................................................................

6. Who takes care of occupational diseases?

Management [ ] Personal []
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7. Do victims receive workman's compcnsation?

Yes [ ] No [ ] If yes. What is thc package?

......................................................................................................

8. Generally. what is your view on occupational diseases at thc work place?

.0 •••••••••••• 0 ••••••
0

••
0

.

9. Do you receive complain of illnesses/sicknesses/diseases from the pcople in

the catchment's areas? [fyes. how are they addresses? .

[0. What mechanism has management put in plaee to prevent such diseases at

work plaee? .

SECCTION D: CAUSES OF THE DISEASES

J. What are the major or main waste generated by the eompany?

.........................................................................................................

2. How does the eompany manage the following pollution?:

(i) Air ····························· ,

(ii) Water ········································ .

(iii) Land - : .

3. How does your outfit dispose off its waste? .

4. How is the liquid waste disposed off? .

5. What do you think are the causes of that eommonest occupational

iIIness/sickness/d isease? , ,.. '" .

6. What occupational health services arc available in the company?

Clinic [ ] Hospital [] Others(specify) [ ]

7. What do you suggest will help the management in the managcmcnt of waste

and its attendant effects? .
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APPENDIX B

UNIVERSITY OF CAPE COAST

FACULTY OF SOCIAL SCIENCES

CENTRE FOR DEVELOPMENT STUDIES

I-lEALTH IMPLICATION OF GOLD MINING FOR MINE WORKERS IN

OBUASI

QUESTIONNAIRE FOR AGA WORKERS

The questionnaire is intended for a research into the Health implication of gold

mining for mine workers in Obuasi

The question below is part ofa project being conducted in cOllnectionwith the

above-stated topic at the Centre for Development Studies, UCc. 1 shall be

most gratejid ifyou answer them to the best ofyour ability. This is a purely

academic exercise and evel)' information provided will be treated

confidential. Aloreover, your anonymity is guaranteed. Thank you.

Please, mark [X], [,I],

SECTION A: BlO-DATA

I. Sex Male [ ] Female [ ]

2. Age 20-25 [ ]

26 - 29 [ ]

30 -35 [ ]

36 -39 [ ]

40-44 [ ]

45 -49 [ ]

50 - 54 [ ]

55+ [ ]
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3. Town · · .

4. Position at Mine (a) Junior [ ] (b) Senior [] (c) Managcment [ 1

5. How long have you been with the company? · · ..

SECTION B: SOURCES OF WATER

1. What is/are source(s) of drinking water?

Hand-dug well [ ] Borehole [ ] Rivers [ ]

2. Who is/are the provider(s) of your water supply?

Streams [ ]

AGA [ ] NGO~ [ ] GWC [ ] Others [ ]

3. What shows that your sources of water have been polluted?

........................................................................................................

4. Since when did you notice that? .

5. What do you think are the causes of that pollution? ..

6. What are the consequences of drinking that water?

..............................................................................................................................

SECTION C: MINING RELATED DISEASES

1. Do your outfit use chemicals in their activities?

Yes [ ] No [] If yes, What are some of the chemicals?

.......................................................................................................

2. What protective measures has your company put in place against chemical

pollution? .

3. Do you have any effect from the chemicals?

Yes [ ] No [ ] 1fyes, Which part orthe body (ics) is/are

mostly affected? ..
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4. Which of these do you go through?

Pre-employment Medical Examination [ ]

Periodic Medical Examination []

Special Medical Examination [] Exit Medical Examination [ ]

5. What type of mining related diseases have you ever experienccd as a

worker? .

6. How are diseases reported? .

7. Who takes care of occupational diseases?

Management [ ] Personal [ ]

8. Mention the commonest occupational illness/sickness/disease amongst your

department's workers ,

9. Do victims receive workman's compensation?

Yes [ ] No [ ] If yes. What is the package?

.........................................................................................................

10. Gencrally, what is your view on occupational discascs at thc work place?

.................................................... , " ,. ". ". , .

SECCTION D: CAUSES OF Tim DISEASES

I. What do you think arc the causes of those commonest occupational illness/

sickncss/disease mentioned above?

. , , , , .

2. Do the operation's pollutions have effect on your health'? Ho\\'!

......................................................................... " , .

3. What occupational hcalth services arc available in the company?

Clinic r ] Hospital [ ] Othcrs(specif)') I ]
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APPENDlXC

UNIVERSITY OF CAPE COAST

FACULTY OF SOCIAL SCIENCES

CENTRE FOR DEVELOPMENT STUDIES

HEALTH IMPLICATION OF GOLD MINING FOR MINE WORKERS IN

OBUASI

INTERVIEW GUIDE FOR AGA MEDICAL STAFF

The interview guide is intended for a research into the Health implication of

gold mining for mine workers in Obuasi

The question beloll' is pari ofa project being conducted in connection with the

above-stated topic at the Centre for Development Studies, UCe. I shall be

most gratejitl ifyo 11 answer them to the best ofyour ability. This is a purely

academic exercise and any information provided will be treated confidential.

A10reover, your anonymity is guaranteed. Thank you.

Please, mark [X], ['~],

SECTION A:

I. Sex Male [ ]

BlO-DATA

Female [ ]

2. Town .

3. Position at Hospital (a) Nurse [ ]

(c) Administrator []

(b) Medical Officer [ ]

4. How long have you been with the hospital?

••••• " •••••••••••• 0 •••••••••••• , .

SECTION B: MINING RELATED DISEASES

I. Do the workers of AGA go through the following?
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Pre-employment Medical Examination [

Periodic Medical Examination [ ]

Special Medical Examination [ ]

Exit Medical Examination [ ]

2. Mention the commonest occupational illness/sickness/disease amongst the

AGA workers .

3. Which part of the body (ies) is/are mostly affected?

.....................................................................................................

4. What do you think are the causes of that commonest occupational illness/

sickness/disease?

....................................................................................................

5. Which of them are mining related diseases?

...................................................................................................

6. Do you have patients from the catchment's areas with similar

diseases/illnesses/sicknesses as AGA worker?

Yes [ ] No [ ]

If yes, how are they addressed? ; .

SECTION C: CAUSES OF THE DISEASES

I. What diseases/illness/sicknesses are generally reported at the hospital?

...................................................................................................

2. Which of these mentioned above are occupational illness/sickness/disease?

...................................................................................................

3. Which group of people is in the majority of cases reported?

AGA workers [] Small scale miners [ ] others []
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Ifothl:rs. speciC\ .

-\. Whidl It:\TI or ..\(i/\ \\llrKerS lilrlll till: Ili!!hl:st in terllls pn)pllrtillnl1r~lllll

UI'!) patil:nls·.'

Junior I I Sl:nillr I I i\lanagl:lllent I I Others I

lfllthers. srl:cil~\ ..

5. \\'hich di\'isilln's \\nrKl:rS in ..\( ;i\ li>rlll the Illa.illrity llfynllr patil:n!S·.'

Ilulllan Rl:sl1urcl: I I Finance I I I'rncl:ssing I I

I'roduct ion Services I :-'lineral Rl:sol!rel: I I Engineering I

:-'lining I 1 Work I'lace En\'ironllll:nt I I

6. What do ~ Oll think aCU,lInt li)r their hl:ing in Illa.iorit~ '!

..........................................................................................

....................... .
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APPENDIXD

UNIVERSITY OF CAPE COAST

FACULTY OF SOCIAL SCIENCES

CENTRE FOR DEVELOPMENT STUDIES

HEALTH IMPLICATION OF GOLD MINING FOR MINE WORKERS IN

OBUASI

INTERVIEW GUIDE FOR MEDICAL STAFF

The interview guide is intended for a research into the Health implication of

gold mining for mine workers in Obuasi

The question beloll' is part ofa project being conducted in connectionll'ilh the

above-stated topic at the Centre for Development Studies, UCc. 1 shall be

most gratejitl ifyoll ansll'er them to the best ofyour ability. This is a purel)'

academic exercise and any information provided 1I'ill be treated confidential.

A10reover. your anon)'/IIit)' is guaranteed. Thank you.

Please, mark [X], [~],

SECTION A:

I. Sex Male [ ]

BIO-DATA

Female [ ]

2. Town ..

3. Position at Hospital (a) Nurse [ ]

(c) Administrator [ ]

(b) Medical Officer [ ]

4. How long have yOll been with the hospital? ..

SECTION B: MINING RELATED DISEASES

I. What diseases/illnesses/sicknesses are generally rep011ed at the hospital?

....... ; .
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2. Which part of the body (ies) is/are mostly affected?

..................................................................................................

3. What do you think are the causes of those common illnesses/sicknesses/

diseases?

........................................................................................................

4. What are some of the common water-related diseases that are often reported

at your hospital? .

5. What are some of the common air-related diseases that are often reported at

your hospital? ..

6 Do the activities of AGA contribute to the common illnesses/sicknesses/

diseases reported at your hospital? Yes [ ] No [ ]

If yes. how? · · · ·· .. · ·.. ·.. · .

7. Do you have AGA workers visiting your OPD? Yes [ ]

If yes. what kind of diseases do you commonly find with them?

No [ ]

I'

I
I

...................................................................................................

8. Are they mining related diseases? Why?

...................................................................................................

9. Do you have patients from the catchment's areas with similar diseasesl

illnesses/sicknesses as AGA workers visiting your OPD?

Yes [ ] No [ ]

If yes, what are some of those diseases?

...............................................................................................
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APPENDIX E

UNIVERSITY OF CAPE COAST

FACULTY OF SOCIAL SCIENCES

CENTRE FOR DEVELOPMENT STUDIES

]-IEALTH IMPLICATION OF GOLD MINING FOR MINE WORKERS IN

OBUASI

INTERVIEW GUIDE FOR DISTRICT ENVIRONMENTAL HEALTH

The interview guide is intended for a research into the Health implication of

gold mining for mine workers in Obuasi

The question beloll' is part ofa project being conducted in connectionll'ith the

above-stated topic at the Centre for Development Studies. VCe. 1 shall be

most grateful if)'ou Gl7S11'er them to the best ofyour ability. This is a purely

academic exercise and any information provided will be treated confidential.

i\10reover. your anonymity is guaranteed. Thank you.

Please, mark [X], [-vJ,

SECTION A:

I. Sex Male [ ]

BIO-DATA

Female [ ]

3. Town , ..

4. Position (a) Junior [ ] (b) Management [ ] (c) Senior [ ]

5. How long have you been at your pre~ent station? · ·.. · ·..

SECTION B: SOURCES OF WATER

1. (a) Is there any evidence that the sources of water have been polluted?

Yes [ ] No [ ]



I
I
I
I

(b) If yes. what do you think are the causes of the pollution?

..............................................................................................

..............................................................................................

2. How does your outfit manage the following waste?:

Liquid \Vaste ..

Solid \Vaste ·· .. · .. · .. · .. · .. ···· .. · .. · .. · .. · ..

SECTION C: MINING RELATED DISEASES

1. What are some of the common diseases/illnesses/sicknesses that are

prevalent in this Obuasi area?

..........................................................................................

2. What do you think are the causes of these diseases?

................................................................................................

3. What are some of the problems that your outfit been having with the

activities of mining in this area

...........................................................................................

4. Is AGA one ofthe contributing factors of those prevalent diseases/illnesses/

sicknesses?

If yes. how? ·· ··············· .. ············ .

5. How is your outfit supervising the following forms of pollution of AGA?

V/ater. ······· .. ·········· .. · .. ···· .. · .. · .. ········· ..

Land ·································· ..

Air ·································· ..

Noise · .. · .. ···· .. ······· .. · .. ···· .. · .. ·········· ..

Chemical. , ..
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6. What protective measures has your outfit put in place against those forms of

pollution? __ _ .

7.. What do you suggest will help the management in the management of waste

and its attendant effects? ..
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