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extraction of non-living resources like sand and gravel from riverbeds threatens the very exis-
tence of the river ecosystem (Kondolf, 1994; Poulin, Pakalnis & Sinding, 1994). 

Pollution of water sources was identified as one of the negative impacts which potentially 
can occur in riverine areas. This problem is particularly common in EGD, as viewed by some 
respondents. Machinery used for mining usually has spillages in respect of oils and other dan-
gerous lubricants. When these spillages find their way into the water, they pollute it, and peo-
ple downstream, who may use the water for drinking and other domestic purposes, will be 
affected. Most people in EGD drink river water directly from the source.

Removal of vegetative cover usually take place in order to make way for quarrying quality 
aggregate (Fig. 10). The Vakalag area near Gunnarsholt is a clear example of such removal 

Fig. 9. Gravel mining in Markafljot River in the Gunnarsholt area. (Photo: Jafaru Adam Musah).

Fig. 10. Destruction and stockpile of vegetation through mining at Vakalag in Gunnarsholt area. 
(Photo: Jafaru Adam Musah).
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of vegetation. These activities significantly contribute to erosion and loss of fauna around 
the mining area. Since most miners do not preserve the topsoil removed before excavation 
begins, the topsoil is often washed away into surface water, carrying with it ecologically valu-
able seed banks that are necessary for the regeneration of vegetation (Asa L. Aradottir, Pers.
com.). Moreover, removal of the organic layer of soil found on the surface of sand and gravel 
deposits decreases the soil’s capacity to absorb contaminants and thus to help purify water as 
it passes through its pores (Pers.com.).

Landscape destruction as found during the interviews was one of the significant effects of 
mining, common to both areas. Mining activities usually scar the landscape with excavated 
pits and trenches, leaving behind unsightly views which as well render the land unsuitable for 
any productive purpose. A respondent indicated in the interview that in Iceland where sum-
merhouses are common, landowners whose lands have been destroyed as a result of mining 
may not be able to rent their lands for summerhouses. This therefore can deny landowners not 
only some economic benefit, but social gains as well (Pers.com.). Such destruction of land as 
a result of mining therefore changes the land surface and this can also affect the quantity and 
quality of water in aquifers (Welhan, 2001).

Another effect of mining is modification of the recharge area for groundwater by changing the 
land surface, such as forming depressions so that water no longer flows along original path-
ways. Such changes may increase or decrease rainwater recharge to groundwater. Shorter flow 
paths may increase susceptibility to contamination while re-directed flow paths may deplete 
total recharge of the aquifer (Peckenham, Thornton & Whalen, 2009).

Fig. 11. Potential destruction of shea trees through mining in East Gonja District. (Photo: 
Jafaru Adam Musah). 
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Loss of economically important trees such as sheanut and Dawadawa has been one tremen-
dous setback of gravel mining in the EGD (Table 8). The shea trees which are also called 
Mangifolia trees are not cultivated but grow in the wild. They are sometimes referred to as 
the northern cocoa or women‘s gold because they are found mainly in the northern savannah 
zones of Ghana and many women are employed in the production of shea butter, using the 
nuts as raw material. This reduction in shea trees due to mining can result in reduced income for 
women and consequent reduction in household income (Fig. 11). Women are usually responsible 
for the up-keep of homes in the area (Farmer, Pers.com.).

7. CONCLUSION

Sand and gravel mining in terms of numbers, sizes and distribution of mining sites is higher 
in the East Gonja District of Ghana than in the Gunnarsholt area of Iceland. This may be due 
to a number of factors. The geology of the Gunnarsholt area for instance consists mostly of 
volcanic rocks and pumice soils, and as such, very little mining activities occur in productive 
or agricultural lands. Additionally, the Gunnarsholt area has a very low population compared 
to EGD, and as such, there is very little pressure on the land for housing and other develop-
ment projects. 

The regulatory mechanism in terms of land use policy is relatively comprehensive and enforced 
with high compliance in Iceland, which makes implementation quite simple and easy. Land, 
especially in the lowland areas which usually are productive agricultural lands, is owned by 
individuals, and as such, mining in these areas is rare since owners take direct decisions in 
determining the purpose for which their lands should be used. In EGD however, individuals 
mostly do not have authority over the land. Chiefs, who hold these lands in trust for the peo-
ple unilaterally, allow unauthorised mining activities to take place upon usually entering into 
unpublicised agreements with the district assembly and contractors. 

Moreover, regulations in EGD such as the EPA Act 1994 (Act 490) and the Minerals and 
Mining Amendment Act 1993 (Act 475), which are major state-mandated regulations on 
development and operation of mining, do not give precise and detailed standards and specifi-
cations in respect of gravel and sand mining. The EIA is the only effective tool that has been 
in use over the years, but because of the lack of these standards, monitoring and enforcement 
become difficult.

Perceived sociological and ecological impacts in the two study areas vary but some appeared 
common to both. The common impacts shown in the results were loss of farm or grazing 
lands, enhancement of erosion and loss of vegetation, destruction of landscape, generation of 
conflicts, loss of biodiversity and dust pollution.
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Other impacts of mining peculiar to EGD were abandoned mine pits serving as sources of 
breeding grounds for the spread of diseases, loss of economically important trees which causes 
unemployment among women folk, and the pollution of underground water.

RECOMMENDATIONS / SUGGESTIONS

Sand and gravel mining practices have already caused serious social and ecological impacts 
in the two study areas. These problems include land degradation, damage to water, loss of 
productive farmlands, destruction of landscape and land beauty, spread of diseases, harm to 
wildlife and biodiversity, and conflicts or confrontation. Although there is growing awareness 
of the importance of sound environmental management amongst mining companies and gov-
ernment officials in both EGD and Gunnarsholt, mitigation strategies are possibly offset by 
inconsistencies and non-availability of comprehensive regulatory standards and guidelines, as 
well as monitoring and enforcement. 

To address the impacts of gravel mining, the following measures are suggested:

Environmental agencies which have the responsibilities of prescribing standards and •	
guidelines to prevent all forms of environmental damage including sand and gravel in 
the two areas should develop and strengthen binding and enforceable standards and 
specifications for the effective regulation of the mining industry. This should be done 
in consultation and harmonisation with all relevant stakeholders in the mining sector 
and the various districts and municipalities (participatory approach). 

In the case of Ghana particularly, the EPA should fight enough at the policy level in •	
order to gain signatory status in the award of and the disbursement of contract funds 
at the district level. This will empower the agency to ensure that gravel miners adhere 
to guidelines and standards as outlined in the reclamation bonds recommended. In this 
case, however, failure to adhere to the prescribed guidelines proposed should therefore 
deny the mining contractors the rights to access the funds. 

Prior to gravel removal, a thorough review should be undertaken of potentially toxic •	
sediment contaminants in or near stream beds where gravel removal operations are 
proposed or where bed sediments may be disturbed (upstream and downstream) by the 
operations. Furthermore, extracted aggregates and sediments should not be washed 
directly in the stream or river or within the riparian zone. 

An integrated Environmental Assessment, Management, and Monitoring programme •	
should be a part of any gravel extraction operation, and encouraged at national, regional, 
district, and local levels. Assessment is used to predict possible environmental impacts 
and encourage public participation at the decision level, whilst management is used to 
implement plans to prevent or minimize negative impacts. A mitigation and restoration 
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strategy should be included in any management programme. Monitoring must be used 
to determine if the assessments were correct, to detect environmental changes, and to 
support management decisions.

The District assembly and/or Municipality should ensure formulation, monitoring and •	
enforcement of byelaws which may involve development and implementation of recla-
mation plans and bonds. Sensitisation and awareness creation should be integrated in 
this component to ensure that people are aware of what is involved in gravel mining 
and what mitigation measures are required. Involvement of chiefs, landowners and oth-
er key persons in communities, especially in the EGD, is very important in the recla-
mation process since they can pester miners or contractors to follow agreed guidelines 
when given the powers to do so within the framework. This will further prevent future 
occurrence of disease spread and other conflicts associated with gravel mining.
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APPENDICES 

Appendix I.

Questionnaire
Assessment of sociological and ecological impacts of sand gravel mining – a case study of 
East Gonja district (Ghana) and Gunnarsholt (Iceland).

Background information

1. 	 Do you think gravel and sand mining has positive or negative impact on local or neigh-
bouring communities? 

2. 	 What is the main positive impact? 

3. 	 What is the main negative impact? 

4. 	 Do you think mitigation measures should be applied to limit negative impact (in 3 above)? 
If yes, which measures? 

5. 	 Do you think gravel and sand mining is causing depletion of vegetation around the mines?

6. 	 In your opinion, is gravel and sand mining negative or positive for agriculture? Why? 

7. 	 In your opinion, do you have a comprehensive state permits on sand and gravel mining?  

8. 	 Is it clear in your opinion, who is responsible for applying rules regarding gravel mining?

9. 	 What is the minimum size to require permit and what are the state mandated closure  
standards or specifications?

10. Is monitoring often done to ensure compliance?

11. Are rules regarding gravel mining enforced properly? 

12. If no, do you have any opinion why it is not properly enforced?

13. In your opinion, are mines being restored soon enough after use or are they left open? 

14. Is it clear who is responsible for restoring and closing the mines?

15. Who are the usual owners of gravel or sand mined areas (landowners) in the area/country? 
(a) Government (b) Individuals (c) others (specify).

i Information about the interviewee Name: …………………………………………
Questionnaire No: ……………………………
Date: …………………………………………

ii Location and Name of Community District: ………………………………………
Name of Community: ………………………..

iii Interviewee work profile Farmer: ……………………………………….
Fisherman: ……………………………………
Government: …………………………………
Others (specify): ……………………………...
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Appendix II. 

Acronyms / Abbreviations 

AUI  – 	 Agricultural University of Iceland

EIA  – 	 Environmental Impact Assessment

EPA  – 	 Environmental Protection Agency

EGD  – 	East Gonja District

FAO  – 	Food Agriculture Organisation

L. I.  – 	 Legislative Instrument

NR   – 	 Northern region

WFP  – World Food Programme 

SCS  – 	 Soil Conservation Service


