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CHAPTER ONE 

 

1.0 Introduction:  

Gold mining has played a pivotal role in the socio ï economic development of Ghana 

for the past 200 years. According to Tenkorang (2001), the foreign exchange earnings 

from the export of gold rose from $107.2 million dollars to $744.2 million dollars in 1989 

to 1999. From 1983 to 2002, foreign direct investment (FDI) inflow to the sector 

amounted to over US $6 billion dollars. Akabzaa et al (2004) has noted that there is a 

growing dissension over the net benefits of these investments to the country as a whole, 

and to the communities directly impacted by mining in particular. This has resulted in 

increasing incidence of conflicts between affected communities and mining companies. 

However, gold mining in Ghana in recent times has become unpopular as result of the 

environmental damages the country has experienced from that sector of the economy 

(Kwarteng, 2003). This is due to cyanide spillages into community water bodies and other 

impacts of mining such as noise and air pollution. 

Water availability is one of several current and future critical issues facing Africa. 

Recent Intergovernmental Panel on Climate Change (IPCC) fourth assessment report 

states that twelve countries would be limited to 1,000 to 1,700 m
3
/person/year, and the 

population at risk could be up to 460 million mainly in West Africa. The estimate was 

based only on population growth rates and did not take into account the variation in water 

resources due to climate change. Ghana is one of the twelve countries that would face 

water scarcity. 

Mining operations in the study area have affected negatively on surface and 

underground water in a number of ways: 

¶ The mining process exposes heavy metals and sulphur compounds that were 

previously locked away in the earth. Rainwater leaches these compounds out of 

the exposed earth, resulting in "acid mine drainage" and heavy metal pollution that 

continues long after the mining operations have ceased.  
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¶ Similarly, the action of rainwater on piles of mining waste (tailings) transfers 

pollution to freshwater supplies.  

¶ In the case of gold mining, cyanide is intentionally poured on piles of mined rock 

(a leach heap) to chemically extract the gold from the ore. Some of the cyanide 

ultimately finds its way into nearby water body.  

¶ Huge pools of mining waste "tailings" are often stored behind containment dams. 

Most tailings impoundments leak at some point in the mineôs life. In the event like 

this, water pollution is guaranteed as shown in fig. 1.0 below.  

Mining companies in developing countries sometimes dump mining waste directly 

into rivers or other bodies of water as a method of disposal. Developed countries are not 

immune from such irresponsible way of disposing of mine waste. 

Water supplies in the study area are from rivers, streams and rainfall and are 

characterised by their natural geographical distribution and accessibility, and unsustainable 

water use. Water is life. Water is livelihood. Water is health. It is for this reason that this 

study was conducted to determine the levels of heavy metals in water bodies in the Tarkwa 

mining area.  

 

Fig. 1.0 Abandoned tailings dam at Binsere - Obuasi area (picture taken on 14th June 2008) 
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1.1 Mining and water pollution 

 Water is essential to life on our planet. A prerequisite of sustainable development 

must be to ensure uncontaminated streams, rivers, lakes and oceans. Water is essential for 

growing food; for household water uses, including drinking, cooking and sanitation; as a 

critical input into industry; for tourism and cultural purposes; and for its role in sustaining 

the earth's ecosystems. However, this essential resource is under threat. Growing national, 

regional and seasonal water scarcities in much of the world pose severe challenges for 

national governments and international development and environmental communities. The 

challenges of growing water scarcity are heightened by the increasing costs of developing 

new water treatment systems, degradation of soil in irrigated areas, depletion of 

groundwater, water pollution and degradation of water-related ecosystems, and wasteful 

use of already developed water supplies, often encouraged by the subsidies and distorted 

incentives that influence water use. An overarching picture on the waterïlivelihoodsï

environment nexus is required to reduce uncertainties about management and investment 

decisions that will meet environmental security objectives. 

 Mining affects fresh water through heavy use of water in processing ore and 

through water pollution from discharged mine effluent and seepage from tailings and 

waste rock impoundments. Increasingly, human activities such as mining threaten the 

water sources on which we all depend. Water has been called ñminingôs most common 

casualtyò (James Lyon, interview, Mineral Policy Centre, Washington DC). There is 

growing awareness of the environmental legacy of mining activities that have been 

undertaken with little concern for the environment. The price we have paid for our 

everyday use of minerals has sometimes been very high. Mining by its nature consumes, 

diverts and can seriously pollute water resources. 

 Negative impacts can vary from the sedimentation caused by poorly built roads 

during exploration through to the sediment, and disturbance of water during mine 

construction. Water pollution from mine waste rock and tailings may need to be managed 

for decades, if not centuries, after closure. These impacts depend on a variety of factors, 

such as the sensitivity of local terrain, the composition of minerals being mined, the type 

of technology employed, the skill, knowledge and environmental commitment of the 
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company, and finally, our ability to monitor and enforce compliance with environmental 

regulations. There are four main ways in which mining impact on water quality negatively. 

These are: 

¶ Acid Mine Drainage (AMD) is a natural process whereby sulphuric acid is produced 

when sulphides in rocks are exposed to air and water. Acid Mine Drainage (AMD) is 

essentially the same process, greatly magnified. When large quantities of rock 

containing sulphide minerals are excavated from an open pit or opened up in an 

underground mine, it reacts with water and oxygen to create sulphuric acid. When the 

water reaches a certain level of acidity, a naturally occurring type of bacteria called 

Thiobacillus ferroxidans may kick in, accelerating the oxidation and acidification 

processes, leaching even more trace metals from the wastes. The acid will leach from 

the rock as long as its source rock is exposed to air and water and until the sulphides 

are leached out ï a process that can last hundreds, even thousands of years. Acid is 

carried off the mine site by rainwater or surface drainage and deposited into nearby 

streams, rivers, lakes and groundwater. AMD severely degrades water quality, and can 

kill aquatic life and make water virtually unusable. 

¶ Heavy metal pollution is caused when such metals as arsenic, cobalt, copper, 

cadmium, lead, silver and zinc contained in excavated rock or exposed in an 

underground mine come in contact with water. Metals are leached out and carried 

downstream as water washes over the rock surface. Although metals can become 

mobile in neutral pH conditions, leaching is particularly accelerated in the low pH 

conditions such as are created by Acid Mine Drainage. 

¶ Processing chemicals pollution occurs when chemical agents (such as cyanide or 

sulphuric acid used by mining companies to separate the target mineral from the ore) 

spill, leak, or leach from the mine site into nearby water bodies. These chemicals can 

be highly toxic to humans and wildlife. 

¶ Erosion and sedimentation of rivers and streams in mining communities occurs during 

mineral development. Soil and rock are disturbed in the course of constructing and 

maintaining roads, open pits and waste impoundments. In the absence of adequate 
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prevention and control strategies, erosion of the exposed earth may carry substantial 

amounts of sediment into streams, rivers and lakes. Excessive sediment can clog 

riverbeds and smother watershed vegetation, wildlife habitat and aquatic organisms. 

 In addition to the above four ways in which mining operations affect water 

quality, gold mining can deplete surface and groundwater supplies. Groundwater 

withdrawals may damage or destroy streamside habitat many miles from the actual mine 

site. For example, in Nevada, the driest state in the United States of America, the 

Humboldt River is being drained to benefit gold mining operations along the Carlin Trend. 

Mines in the north eastern Nevada desert pumped out more than 580 billion gallons of 

water between 1986 and 2001 ï enough to feed New York Cityôs taps for more than a 

year. Groundwater withdrawn from the Santa Cruz River Basin in Southern Arizona for 

use at a nearby copper mine is lowering the water table and drying up the river 

(Environmental Mining Council of British Columbia, 2000). 

 For the sake of current and future generations, we need to safeguard the purity and 

quantity of our water against irresponsible mineral development. We need to ensure the 

best pollution prevention strategies are employed in cases where the risks can be managed. 

However, we also need to recognise that in some places mining should not be allowed to 

proceed because the identified risks to other resources are too great. 

 

1.2 Rationale for the project: 

In Ghana, most communities are established along rivers, forest and places where 

they could have access to water bodies because of the nature of income generating 

activities of these communities. Many communities in Ghana are named after rivers. 

Examples of such communities are Huniso, Subriso, Praso, etc. 

Community people have good reasons to live along rivers/streams especially in 

developing economy such as Ghana, where provision of potable water is an illusion even 

for many urban communities not to talk about the mining communities, which are rural 

and remote. For this reason, rivers and streams are revered in most Ghanaian communities, 
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as they perceive the rivers/streams to protect them in times of calamities. Rivers and 

streams provide communities with water for cooking, drinking, farming, building, 

recreation and aesthetic.  

The Environmental Protection Council (EPC, 1991) of Ghana estimated that 

freshwater resource in Ghana amounted to 40 million acre ï feet from rainfall, rivers, 

streams, spring and creeks, natural lakes impoundments and ground water from various 

aquifers. Availability of potable water to the population is an indicator of social and 

economic well ï being. 

The Ghanaian Chronicle issue of July 25
 
2003 carried a story attributed to the 

Regional Programmes Officers of EPA (Environmental Protection Agency) that Ghana is 

listed among countries in Africa that would experience water stress of 1700 cubic metres 

or less per a person annually by 2025. This is due to the pollution of water bodies.  

Water pollution can be defined as anything human beings do to cause harmful 

effects to water bodies. This occurs because of the introduction of toxic chemicals from 

the effluents of mining operations, industries and sewage from hotel, domestic wastes and 

municipal wastes; run- off of agricultural wastes. 

Mining is an activity classified as most polluting as well as draining the dwindling 

water resources in the world. A study conducted by Economic Commission for Africa 

(ECA) in 1999 on the water situation in African countries specifically cited Ghana as 

being one of the most water ï stressed countries. In Ghana, the effects of the activities of 

mining companies on our water bodies through dewatering, ground water pollution, the 

virtually free use of water for mining operations, pollution of streams through cyanide and 

other waste spillages, are affecting the health status of residents of mining communities. A 

study by CHRAJ confirms the above assertion. A similar study by Duker et al (2005) has 

shown a positive relationship between exposure to arsenic in contaminated water bodies, 

soil and food crops to the occurrence of Buruli Ulcer disease by residents of Amansie East 

district of Ashanti Region. 

Ghana has recorded about 11 cyanide spillages between 1989 and 2004, which 

officially were made public. Notably among them are: 
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¶ In 1989, there was a cyanide spillage by Obenemase Mine, near Konongo, which 

contaminated a tributary of River Oweri (Obiri , 2005). 

¶ In June 1996, a large quantity of cyanide solution was released into Agonaben stream, a 

tributary of River Bonsa by Teberebie Goldfields causing harm to both aquatic lives and 

human beings (Obiri, 2005). 

¶ Ashanti Goldfields Company Limited ï AGC now AngloGold Ashanti ï Obuasi Gold 

Mine spilled large volumes in 1998 and many communities were affected. The affected 

communities include Dokyiwa, Hia and Fenaso, just to mention a few. Low compensation 

was paid to the affected farmers whose farmlands and source of drinking water were 

destroyed by the spillage (Adimado and Amegbey, 2003). 

¶ Bogoso Goldfields Limited (BGL) operates an open pit mine at Bogoso and had a major 

cyanide spillage in 1994, which polluted River Anikoko, which flows into River Bodwire. 

Many farmers were forced to abandon their farms to resettle in other communities. The 

company constructed boreholes for some affected communities but in places where 

boreholes were no available, the farmers were compelled to drink the polluted streams 

thus, posing health hazard to them. Affected villages include Brakwaline, Nakaba and 

Anikoko. Residents of Anikoko voluntarily had to abandon their village due to pollution 

from BGLôs roaster, which emitted gases that destroyed farms and caused illnesses among 

the populace (Obiri, 2005). 

¶ Abosso Goldfields Limited (AGL) now Goldfields Ghana limited ï Damang Gold Mine 

spilled large volumes of cyanide solutions to streams/rivers in its immediate environment 

in November 1997. The spillage occurred because of leakage from the tailings pipeline as 

well as the failure of the tailings pump to pump back decanted cyanide solution to the 

plant for reuse. 

¶ In 2001, Goldfields Ghana Limited ï Tarkwa Mine spilled large volumes of cyanide 

solution into river Asuman in Abekoase. Water from an abandoned underground mine 

within the mining concession of Goldfields Ghana Ltd. has seeped into the Asuman River 

in the Wassa West District of the Western Region, sparking fears of contamination and a 

worsening health situation for area communities. The May 20
th
 2003 edition of the 

Peoplesô Daily Graphic reports of an incidence of cyanide spillage into river Asuman in 

the Wassa area of the Western region by Goldfields Ghana Limited ï Tarkwa Mine. This 
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incidence precipitated unhealthy relations between the mining companies and the 

community. 

¶ In October 2004, Bogoso Gold Limited spilled large volumes of cyanide solutions into 

River Aprepre in Dumase. River Aprepre flows into rivers such as Manse, Ankobra, Egya 

Nsiah. communities affected; include Juaben, Goloto and Brakwaline. Again, in 2006, a 

cyanide spillage occurred in the communities. Some community members suffered in 

various ways following the spillage in 2004 and 2006 into river Apepre. This river serves 

as the source of water, which the village use for all household chores as well as drinking.  

 Water pollution has been a major issue at the Obuasi mine operated by AngloGold in 

Ghana, which is one of the worldôs leading sources of gold. Ashanti Goldfields Corp., which 

AngloGold acquired in 2004, first produced gold at Obuasi in the late 19
th
 Century, when 

Ghana was known as Gold Coast. While some of the environmental problems are attributed by 

the company to careless behaviour on the part of the ñillegalò individual miners known as 

galamseys, the operations of AngloGold also creates huge problems. 

 For example, in October 2006, the human rights group ActionAid International 

published a critical report on the Obuasi mine that included information on pollution issues. 

The report describes conditions in a 2,500-person village where runoff from a nearby waste 

rock pile repeatedly floods the community during heavy rain storms. ActionAid quotes a 

farmer Thomas Antwi as saying: ñWhenever it rains heavily, the rainstorm washes most of the 

debris [from the waste dump] downstream, and then those who are at the furthest end of town 

get affected and they cannot stay there until the water subsides.ò Residents call the village 

ñAhansonyewodeaò (which the reports says roughly translates as ñThis place is not your 

territoryò) as a form of protest against the mines (ActionAid, 2006). 

 In its environmental reports, AngloGold has acknowledged numerous spills at Obuasi, 

including an incident in 2006 in which rock dump material eroded because of heavy rain, 

resulting in flooding of the community of Ahansonyewodea, and another that year in which 

slurry spillage occurred at Aboagyekrom, a suburb of Obuasi. 

 The above reported incidences as well as many others which have not been made 

public call for thorough scientific assessment of levels of heavy metals in water bodies in the 

study areas and to inform governmental agencies and other stakeholders involved in the 
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maintenance of sound environmental practices as well as those who are involved in the use of 

these chemicals in their operations. 

Residents of mining communities in and around the concession of AngloGold Ashanti 

ï Obuasi Gold Mine claim that mining operations of the company has contributed to the 

pollution of water bodies in their communities. A baseline study conducted by Wassa 

Association of Communities Affected by Mining (WACAM) on communitiesô perception of 

pollution of water bodies in the Obuasi area revealed that out of the 160 streams and rivers in 

the concession of AngloGold Ashanti ï Obuasi Gold Mine, 145 of the streams/rivers are 

perceived to have been polluted by mining operations of the company and by small ï scale 

mining operators. That is, only 15 of the rivers/streams are perceived not to be polluted.  

A similar baseline study conducted by Wassa Association of Communities Affected 

by Mining (WACAM) have also revealed that all the 117 rivers/streams listed in the Tarkwa 

and its surrounding communities are perceived to have been polluted by the operations of 

mining companies  as well as artisanal mining operations (WACAM, 2008). 

 Residents of the communities based their assertion on the fact that the mining 

company has erected metal sign posts with warning inscription such as ñdonôt drink, donôt 

swim and donôt fishôô as a prove of the pollution of water bodies in the concession of the 

company as shown in fig. 2.0 below. Similarly, the communities rely on physical 

characteristics of the rivers such as colour, taste, odour and presence of aquatic organisms in 

assessing whether their rivers/streams are polluted or not. 
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Fig. 2.0. A caution sign post placed in front of one of the polluted streams/rivers (picture 

taken on 29
th

 October 2008 at Dokyiwaa ï Obuasi) 

 It is against this background that a study of this nature is important to determine the 

extent of pollution by heavy metals in water bodies in the study areas and compare them with 

WHO and GEPA permissible guidelines in other to ascertain whether indeed the communitiesô 

perception of pollution of their water bodies is justifiable.  

  

1.3 The study areas: 

1.3.1 Tarkwa area 

 The Wassa West district occupies the mid-southern part of the Western region of 

Ghana with Tarkwa as its administrative capital. The population of the district is 

approximately 236,000 and is mainly composed of not only the indigenous Wassa ethnic group 

but also all ethnic groups in Ghana. Subsistence farming is the main occupation of the people 

although rubber, oil palm and cocoa are also produced. Mining is the main industrial activity in 

the area (Avotri et al., 2002). The area lies within the main gold belt of Ghana that stretches 

from Axim in the southwest, to Konongo in the northeast (Kortatsi 2004). Location of the 

Wassa West district and the study area is shown in figure 3.0 below. Wassa West district has 

been split into two districts namely Tarkwa - Nsuaem Municipality and Prestea ï Bogoso 
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district. The administrative headquarters for Tarkwa ï Nsuaem municipality is still Tarkwa 

whilst that of Prestea Bogoso is Bogoso. The two districts are regarded as the gold mining hub 

of Ghana with about 8 mining companies and many small ï scale miners (legal and illegal). 

Examples of some of the mining companies are; Golden Star Resources, Goldfields Ghana 

Limited (Tarkwa and Damang Mines), AngloGold Ashanti Iduapriem Mine, Sankofa 

Goldfields.  

 

1.3.2 Climate of Tarkwa area 

 Wassa west district is situated on the border of two climatic regions. The southern part 

belongs to the south western equatorial climatic region and the northern part has a wet semi 

equatorial climate. Generally, the rainfall pattern follows the northward advance and the 

southward retreat of the inter-tropical convergence zone that separates dry air from Sahara and 

the moisture-monsoon air from the Atlantic Ocean. The north air mass, locally called the 

Harmattan, brings in hot and dry weather during December to February (Dickson & Benneh 

1980). The area is characterised by double rainfall maxima. The first and largest peak occurs in 

June, whilst the second and smaller peak occurs in October. Around 53% of rainfall in the 

region falls between March and July. The mean annual rainfall is approximately 1874mm with 

max and min values of 1449mm and 2608, respectively. The mean pH of the rain water in the 

area during 2000-2001 was 6.07 (Kortatsi, 2004). The area is very humid and warm with 

temperatures between 26-30C° (Dickson and Benneh, 1980). 
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Fig. 3.0 Map of Ghana showing the study areas. 

Obuasi 
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1.3.3 Obuasi area 

Obuasi Municipality is one of the 21 districts of the Ashanti Region located at the 

southern part of Ashanti region. It is bounded to the east by Adansi South, west by Amansie 

Central and to the north by Adansi North, to the south by Upper Denkyira district in the 

Central Region. The town is the administrative headquarters of Ashanti Goldfields Company, 

now AngloGold Ashanti ï Obuasi Mine. The headquarters of this new company is in South 

Africa. It is located in the south -western sector of the Ashanti Region of the Republic of 

Ghana. The town is located on latitude 6
o
15 and on longitude 1

o
40. The town can be found in a 

valley and is surrounded by hills, mountains made up of igneous and sedimentary rocks. The 

rocks are rich in the gold ore. It is located in the tropical evergreen rain forest belt. As such, the 

soil is very good for producing food and cash crops such as cocoa, coffee, etc. Because of the 

high rainfall values and the rich mineral content of the soil from weathering of the rocks, it has 

concentration of gold ore and the area is very good for farming (AGC, 2001; Anamuah-

Mensah, 2000). 

 

1.3.4 Climate of Obuasi area 

 The climate of the area is characterised by seasonal weather patterns. This involves a 

double wet season in April to June and October to November and the main dry season between 

from December to March. However, due to changes in the local climate as well as global 

climate change, this yearôs rains started in the mid of May and peaked up from June to August 

with daily temperatures of 22 to 30
Ǔ
C during the wet season and 31 to 34

Ǔ
C during the dry 

season. Relative humidity ranges from 70 to 90%. The average rainfall value between May to 

August 2008 is 150 - 250mm (Ghana Meteorological Agency) 

 

1.4 Gold deposits in the study areas 

1.4.1 Gold deposits and gold mining at Obuasi area 

  The gold bearing quartz rocks contains the ore. The ore is obtained from underground 

and surface or open pit mining. 

The ores are classified as: 
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Á Underground ore: This consists predominantly of sulphides ï pyrites (FeS2) and 

arsenopyrites (FeAsS). 

Á Surface ore: This consists of 

(a) Oxides ï mainly as iron oxides ï haematite (a- Fe2O3) and magnetite (Fe3O4). 

(b) Sulphides ï mainly as pyrites and arsenopyrites. 

(c) Transition ore ï partially oxidized sulphide forms a transition between the above two 

types of surface ore. 

Á Old tailings ï these are low-grade ores, which consist of dumped tailings from processing 

of gold. 

In all these, the gold is found trapped or entangled in the crystal structure of the sulphides 

and the oxides (Williams and Burson, 1985). AngloGold Ashanti ï Obuasi Mine (AGA) 

engages in both surface and underground mining. The company employs the two main forms 

of underground mining namely: 

(a) Those that require some form of support such as pillars. These include open stopping, and 

cut and fill.  

(b) Those that require no support. These include long wall mining, sub level caving and block 

caving mining. 

In all these, the gold bearing ore is transported to the surface of the earth for processing. 

The surface mining involves the development of physical structures to provide access to the 

mineralized zone. The liberation of the ore from the gold bearing rock involves blasting of the 

gold bearing rocks or open pit mining (Williams and Burson, 1985). The liberated ore is then 

hauled to processing plants for processing. 

 

1.4.2 Gold deposit and gold mining at Tarkwa area 

The gold bearing ores obtained from Birimian and Tarkwain rock systems are found in 

the area. The ores consists of (Knight and Scott, 2001):   

¶ Oxides mainly as iron oxides ï haemetite (a- Fe2O3) and magnetite (Fe3O4)  

¶ Sulphides ï mainly as pyrites and arsenopyrites. 



15 
 

¶ Transition ore ï partially oxidized sulphide forms a transition between the above two types 

of ores. 

 In all these raw materials, the gold is found trapped or entangled in the crystal 

structure of the sulphides and the oxides bearing rocks. Blasting of the gold bearing rock is the 

most common method of assessing the ore. The company engages in surface mining. The gold 

ores are hauled to the processing plant where the gold is extracted from the ore. The company 

approximately mines about 152,000 ounces of gold every year. 

 

 1.5 Small scale mining (galamsey) 

óGalamseyô is the name given to the activity of non-professional small-scale miners in 

Ghana. The galamsey operations are normally carried out at the gold and diamond mining 

areas. In the gold mining areas, the gold bearing ores are dug from the ground or sometimes 

the tailing from the gold treatment plants are washed several times with clean water in a bucket 

or a pan to remove the slime. Usually, an inclined table is then set up and the surface is 

covered with an old jute sack or even a piece of carpet or any woollen material that can hold 

heavy particles. The gold bearing material in the pan is then poured onto the covered table and 

further washed to remove the light material. The heavy materials are trapped in the sack 

covering the table. This operation is continued until the sack is saturated with the concentrate 

and the initial material is reduced to a very small quantity very rich in gold. The gold on the 

piece of sack/ cloth is then washed off into a pan. The water is decanted and mercury is added 

to the very small volume of concentrate obtained. The mercury is rubbed hard into the 

concentrate until an amalgam (Au/Hg) a solution of gold is formed leaving behind the gangue. 

The Au/Hg is put in a clean white handkerchief and tied. The mercury is then squeezed out of 

the gold amalgam. The gold amalgam, which is white in colour because of mercury 

contamination, is then roasted in an open fire; the mercury is vaporized to the atmosphere 

leaving behind the impure gold. The crude gold is either refined in hot concentrated nitric acid 

solution or sold to buyers called ódealersô. The mercury contaminated water is discharged into 

nearby water bodies and vegetation. 
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Fig. 4.0 óGalamsey site near river Asasre in Himan (picture taken on 23
rd

 May 2008) 

 

1.6 Aims and objectives: 

The overall aim of the study is to assess the quality of rivers and streams in the Obuasi and 

Tarkwa mining areas. The specific objectives of the study are to: 

¶ Determine the levels of heavy metals in streams and rivers in the Obuasi and Tarkwa 

mining areas. 

¶ Determine the levels of heavy metals in alternate source of drinking that has been 

provided for communities whose source of drinking have been impacted upon 

negatively by mining activities in the study areas. 

¶ Compare the levels of heavy metals in the water bodies in the study areas with 

permissible levels of GEPA (Ghana Environmental Protection Agency), USEPA (US 

Environmental Protection Agency) and WHO (World Health Organisation). 

¶ To recommend to government and other stakeholders the need to provide alternate 

potable water for the inhabitants should mining operations in the area cease. 

 

1.7 Justification for the study: 

To reiterate, water is life. Water is wealth and finally water is health. It is in this 

regard that this study aims at assessing the levels of heavy metals such as As, Cd, Hg, Pb, Mn, 

Zn, Fe and Cu in rivers/streams and other water bodies in the Obuasi and Tarkwa mining areas 
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respectively. The results of this study would provide evidence whether mining operations of 

large scale mining companies as well as small scale (galamsey operators) miners have negative 

effect on surface water and other water bodies in the study areas. 

The study would ascertain the quality of alternate water that has been provided by the 

company for some communities within their concession. Water borne diseases are linked with 

drinking polluted water. It is very important that the alternate water being supplied to the 

communities by the company is assessed independently, because residents of mining 

communities claim that in some cases they do not know the source of the alternate water that is 

being supplied to them.  

The leaching and seepage of metals, spillage of cyanide solutions and other toxic 

chemicals from tailings dam, ore stockpiles and waste dumps have contaminated most water 

bodies in the study area (Obiri et al., 2007; Adimado and Amegbey, 2003).  

Cyanide poisoning occurs when one ingests lethal dose of cyanide through the mouth, 

which then causes cytotoxic hypoxia. Cytotoxic hypoxia results from an interference of the 

utilisation of oxygen during cell metabolism in the presence of adequate oxygen supply and 

blood flow. Cyanide inhibition of cytochrome oxidase halts electron transport, oxidative 

phosphorylation and aerobic glucose metabolism. This results in lactic acidemia and high 

concentrations of HbO2 in the venous return (thereby bringing flush to skin that could be 

confused with HbCO) (Smith, 1980). 

The U.S. National Research Council has recently concluded, based on epidemiologic 

studies that the evidence is now sufficient to include lung and bladder cancer, along with the 

skin cancers, as being caused by ingestion of inorganic arsenic (NRC, 2001). They further 

concluded that there is some indication that arsenic may induce cancers in other organs, 

although the evidence is not as strong. Chronic arsenic exposure has been implicated in 

several noncancerous conditions, in particular, skin disease, diabetes mellitus, hypertension 

and cardiovascular disease, perturbed porphyrin metabolism, and irreversible noncirrhotic 

portal hypertension (NRC, 2001). It has been long known that arsenic exposure is associated 

with skin pathology, including hyperpigmentation, hyperkeratosis, and skin cancers. In the 

majority of cases in which an internal cancer has been ascribed to arsenic exposure, a 

dermatologic hallmark of arsenic poisoning was also identified (Tsai et al., 1999). Effects of 

arsenic on the liver have been suggested in a few case reports, although the pathology has not 
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been well described. In addition to noncirrhotic portal hypertension (Nevens, et al., 1990), 

other liver pathology has been described, including hepatic enlargement, hepatocellular 

carcinoma (Centeno et al., 2000), and liver angiosarcoma (Neshiwat et al., 1992). 

Epidemiologic studies have not confirmed the association between arsenic exposure and 

hepatocellular carcinoma and liver angiosarcomas. In this article, we present two cases of 

liver cancer that appear to be associated with arsenic exposure, one involving a hepatocellular 

carcinoma and the other a liver angiosarcoma. 

Similarly, exposure to mercury (II)  fumes or ions in water body contaminated with both 

inorganic and organic mercury causes respiratory damage, damage to the brain and may result 

in death after long period of exposure. Other symptoms include (ASTDR, 2000):  

¶ Irritation of upper respiratory tract. 

¶ Metallic taste in the mouth 

¶ Cough 

¶ Skin irritation 

¶ Chest pains.  

The above symptoms are common in the study areas. Hence, there is the need to assess the 

risk posed by cadmium, mercury, iron, manganese and zinc to the inhabitants in the catchment 

areas of this study. The other heavy metals such as arsenic, lead and mercury were selected for 

this work because they are very toxic and present in the environment. The hazards associated 

with these toxic or hazardous metals are only felt if the metal concerned is present in the 

sample being analysed not as a free metal but in its speciated form or as a salt. 

The three major routes of entry of toxic chemicals into the human body are: 

inhalation, skin absorption and ingestion. The oral route (or ingestion) is usually thought to be 

a minor pathway for workplace exposure but since most of the effluents from the mines 

contaminate surface and underground water bodies, in this case, ingestion becomes a 

significant route by which toxic chemicals from the mines enter the body of residents in the 

study area. 

The communities claim that the diseases they suffer are caused by the bad quality of 

water supplied to them by mining companies after their rivers and streams had been destroyed 

by large scale surface mining operations of the mining companies. For instance, the people of 

Abekoase in the Western region complained of episodes of cyanide spillage, which polluted 
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their main source of water and contaminated fish in the river. They further alleged that those 

who ate the contaminated fish suffered stomach disorders. 

 

Fig. 5.0 Resident fishing from River Jimi perceived to be polluted from the mining operations of 

AngloGold Ashanti ï Obuasi Mine (picture taken on 3rd May 2008). 

 

This study is very crucial because mines generally have short life span, hence 

pollution of water bodies in their concession will have serious consequences for inhabitants of 

mining communities in the event of mine closure. The question most people living in mining 

communities have been asking is who will provide them with potable water when the mining 

company closes down. They also have little or no idea as to the source of the drinking water 

being supplied to them by the management of AGA ï Obuasi Mine. Residents in communities 

within the concessions of AGA ï Obuasi claims that their source of drinking water is pumped 

from the plant area of the company. 

 

 

 

 

 

 

 

 

 

 

Fig. 6.0 AGA ï Obuasi mine Jimi pump station that pumps water from the Jimi dam to the 

plant area (picture 3rd May 2008).  

 


