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ABSTRACT

The purpose of the study is to identify factors contributing to sand mining, examining the environmental effects, examining forms of socio-economic effects, analyze the measures taken by the Dodoma City Council to mitigate the impacts of sand mining in the study area. Data were collected using techniques involving structured and unstructured questionnaires. Observations and group discussions. A sample of 100 was used, data were analyzed manually and using computer programme like statistical package for social sciences (SPSS) where by tables and photographs were used to present data. The result of the study indicate that the environment has been affected negatively by over 50% in the study area due to sand mining, the negative impacts also outweigh positive impacts of environment. Sand mining despite the fact that it provides temporary employment-The major mitigation measure taken by Dodoma City Council is planting of trees in the study area. Based on recommendations of this study, the major recommendation is authorities should conduct Environmental Impact Assessment (EIA) and monitoring sites to control damage the environment. However, this study some recommendations were provided such as National Environment Management Council should work closely with Dodoma City Council on monitoring the sand mining activities and this is because there is a link between the two authorities. Miners should refill pits after mining, and they should also seek permission from interested and affected communities before mining, changing mining sites to reduce over extraction.
Keywords: 
Sand mining, environmental effects, socio-economic effects, Dodoma City Council
TABLE OF CONTENTS
iiCERTIFICATION


iiiCOPYRIGHT


ivDECLARATION


vDEDICATION


viACKNOWLEDGEMENT


viiiABSTRACT


xivLIST OF TABLES


xvFIGURE FIGURES


xviLIST OF PLATES


xviiLIST OF ABREVIATIONS


1CHAPTER ONE


1INTRODUCTION


11.1
Overview


11.2
Back ground to the Study


41.3
Statement of the Problem


51.4
Objectives of the Study


51.4.1
General Objectives


51.4.2
Specific Objectives


51.5
Research Questions


51.6
Scope of the Study


61.7
Significance of the Study


7CHAPTER TWO


7LITERATURE REVIEW


72.1
Introduction


72.2
Overview of Sand Mining


102.3
Theoretical Framework


102.3.1
Sustainable Development Theory


122.3.2
The Tragedy of the Common’s Theory


132.4
Empirical Literature Review


142.4.1
Extent and Magnitude of Sand Mining


152.4.2
Sand and Gravel Mining in Africa


192.4.3
Effects of Sand Mining


202.4.4
Mitigation Measures to Sand Mining Worldwide


222.5
Conceptual Framework


222.6
Definition of Key Terms


232.7
Research Gaps


25CHAPTER THREE


25RESEARCH METHODOLOGY


253.1
Introduction


253.2
Location of the Study Area


273.3
Geology


273.4
Drainage and Water Resources


273.5
Land Use


283.6
Research Methods


283.7
Research Design


283.8
Sample Size and Sampling Procedures


283.8.1
Population


293.8.2
Sample Size


303.8.3
Sampling Procedures


303.9
Data Collection Methods


303.9.1
Sources of Data


303.9.2
Instruments of Data Collection


313.10
Data Processing and Analysis


323.11
Data Presentation


323.12
Ethical Issues


323.12.1
Permission for Study


323.12.2
Respect for Human Dignity


333.12.3
Freedom From Harm


333.12.4
Anonymity, Confidentiality and Justice


34CHAPTER FOUR


34RESULTS AND DISCUSSION


344.1
Introduction


344.2
Demographic


344.2.1
Sex and Age of Respondents


354.2.2
Marital Status


354.2.3
Education Level of Respondents


364.3
Extent and Magnitude of Sand Mining


374.4
The Environmental Effects Caused by Sand Mining in the Study Area


384.4.1
Air Pollution


384.4.2
Soil Erosion


404.4.3
Number of Unfilled Pits


414.4.4
Infrastructures Destruction


424.4.5
Health Problem


434.5
Forms of Socio-Economic Effects of Sand Mining in the Study Area.


434.5.1
Employment Opportunity


444.5.2
Level of Income Earned


454.6
Existing Environmental Conservation Measures in the Study Area


454.6.1
Environmental Conservation Campaigns Available


464.6.2
Availability of Planted Trees in the Study Area


464.6.3
Existing Conflicts Over Land Use on the Environmental Conservation


49CHAPTER FIVE


49CONCLUSION AND RECOMMENDATIONS


495.1
Introduction


495.2
Summary of Major Findings


505.3
Conclusion


515.4
Recommendation to Miners


515.4.1
Miners Must Draft and Submit an Environmental Management Plan


515.4.2
Consultations and Seeking Permission


515.5
Recommendation to Dodoma City Council


515.6
Raise Awareness and Capacity Building


525.7
Recommendation to NEMC


525.8
Recommendation for Further Research


53REFFERENCES


57APPENDICES





LIST OF TABLES

30Table 3.1: 
Systematic sampling from two selected wards


31Table 3.2: 
Observation schedule



35Table 4.1: 
Distribution of respondents by sex and age


35Table 4.2: 
Marital status of respondent


36Table 4.3: 
Education level of respondents


38Table 4.4: 
Soil erosion


41Table 4.5: 
Respondents opinion on unfilled pits in the study area


42Table 4.6: 
Health problems in the study area


44Table 4.7: 
The respondents engaged in sand mining in the study area


44Table 4.8: 
The level of income increased sand mining activity


46Table 4.9: 
Environmental conservation campaigns available


48Table 4.10: 
The number of respondents experienced conflicts in a study area





FIGURE FIGURES
22Figure 2.1:
Conceptual Framework




 TOC \h \z \c "Figure 3." 
26Figure 3.1:
A map showing the Ihumwa and Mtumba wards




LIST OF PLATES

39Plate 4.1: 
Soil erosion along the gulley of Ihumwa ward


39Plate 4.2: 
Soil erosion along the gulley in Mtumba ward


40Plate 4.3: 
Unfilled pit along the gulley of Ihumwa


41Plate 4.4: 
Eroded Ihumwa bridge


43Plate 4.5: 
Youths loading sand


47Plate 4.6: 
Vegetables farms along the Ihumwa gulley




LIST OF ABREVIATIONS
BC
Before Christian

DCC
Dodoma City Council

DOE
Department of Environment

DONET 
Dodoma Environmental Network Tanzania 

EIA
Environmental Impact Assessment

EMA
Environmental Management Act

EMP
Environmental Management Plan 

ILO
International Labourers

LEAD
Leadership, Environmental, Conservation, Action for Development 

NCs
Conservation Strategies

NGO
Non-Governmental Organisation

OUT
Open University of Tanzania

TFS
Tanzania Forest Services

US
United States

WEO 
Ward Executive Officer  

CHAPTER ONE

INTRODUCTION
1.1 Overview

The chapter contains background information on sand mining, statement of the problem, objective of the study with its general objective and four specific objectives, there are four research questions on this study, on the other hand scope of the study, significance of the study and conceptual frame work are involved in this study,

1.2 Back Ground to the Study
Sand is amongst the most abundant resources on Earth. The importance of this natural resource is given by the fact that, nowadays, after fresh water, sand is considered to be the second most consumed natural resource on Earth. Sand and gravel are underground geological resources formed from eroding mountain rocks carried by streams and rivers. Sand is natural aggregate formed by rock erosion over thousands of the years. Sand mining is the removal of sand from configuration. Sand is used for different purposes like construction activities. The United Nations Environment Programme (UNEP) stipulates that “Sand and gravel represent the highest volume of raw material used on earth after water. According to Steinberger, et al., (2010), the global estimate of all materials mined is up to 59 billion tons per year of which aggregate and sand make up the largest portion ranging between 68% and 85%. The International Labour Organization, (2003) estimates that the number of artisanal sand miners is currently around 15 million in fifty 55 countries, which is roughly equivalent to workforce of large-scale mining. From this it has been extrapolated that 80 to 100 million people worldwide are directly and indirectly dependent on this activity for their livelihood (ILO, 2003) further estimates that artisanal mining activities have increased by up to 20% in the past decade. Approximately 30% of the world´s artisanal sand miners are women who occupy a number of roles ranging from labour intensive mining. According to Mwangi (2007), soil has many uses, it is needed for agriculture, as a habitat and in construction but the genesis of cash economy brought many profit driven companies to be involved in its mining both legally and illegally with some having no regard for the environment. Sand mining has both negative and positive environmental impacts.

Sand mining communities around the world are diverse, dynamic and distinct they vary from culture-to-culture, region-to-region and mine-to-mine, and change over the course of time. For example, in Malasia sand mining is of great importance to the Malaysian economy. It should however, be recognised that the processes of prospecting, extracting, concentrating, refining and transporting minerals have great potential for disrupting the natural environment (Rabie et al., 1994).
 In Malasia many Selangor streams, rivers and their floodplains where have abundant quantities of sand and gravel that are mined conveniently and economically for a variety of uses (Arbogast et al., 2000). Often the conditions imposed on the approval for sand mining activities are expressed in administrative terms, without technical consideration of their potential impact on the ecosystem. Physical impacts of sand mining include reduction of water quality and destabilization of the stream bed and banks. Mining can also disrupt sediment supply and channel form, which can result in a deepening of the channel (incision) as well as sedimentation of habitats downstream. Channel instability and sedimentation from instream mining, also can damage public infrastructure (bridges, pipelines, and utility lines). Impacts to the biological resources include removal of fauna, and some benthic fishes and alteration of the available substrate. This process can also destroy riverine vegetation, cause erosion, pollute water sources and reduce the diversity of animals supported by these woodlands’ habitats (Bayram and Hiland, 1995).
Sand mining is an essential activity in many developing countries, particularly in regions where economic alternatives are critically limited. The global estimate of all materials mined is up to 59 billion tons per year (Steinberger, et, al., 2010), of which aggregate and sand make up the largest portion ranging between 68% and 85% (Krausmann, et,al.,2009). Notwithstanding the fact that sand is amongst the most abundant resources on earth, how long one can keep tapping this resource before it runs out has become a great concern to many. Sand has the ability to replenish itself, but the rates of its extractions are far greater than their renewal (United Nations Environment Programme, 2014).
However, since time immemorial, sand has been exploited to aid in the construction of development projects (Mensah, 1997). Apart from being a source of strategic minerals, sand has other common uses such as making of cooking utensils and containers for food items (Aquaknow, 2012; United States Geological Survey, 2011). Sand, most importantly, provides habitat for living organisms and it is the main medium for agricultural activities. Although sand mining brings positive impacts socially and economically, there are still many problems which exist such as unfilled pits landscape destruction and conflicts. As long sand plays an important role in the livelihood, it needs sustainable management for the present and future generation.
1.3 Statement of the Problem

Sand mining is an activity which provides an employment and is a source of building materials. Recently, this activity has become an environmental problem to the communities residing in the relevant areas as well as in the surroundings. This is due to excessive mining activities. Peoples living around mining site complain of the effects caused by this activity. Where mining is done excessively and in an uncontrolled way, people are threatened by dangers like soil erosion; Land degradation which affects their properties (Arbogast, et. al., 2000). 
Although there many studies, projects, policies and program on this sector (Mbaiwa, 2008) there still many problems existing like unfilled pits conflicts and landscape destruction. 
This study aims to investigate both the positive and negative impacts of sand mining. Positive in terms of financial gain and negative in terms of environmental impacts associated with potential sand mining operations where by the focus is the identification of key challenges to more constructive policy in the sector and presentation of suggested policy interventions to meet this challenge and to outlines the best management practices in order to minimize the adverse impacts in Mtumba and Ihumwa wards.
1.4 Objectives of the Study

1.4.1 General Objectives

The main objective is to assess the socio-economic and environmental impacts of sand mining.
1.4.2 Specific Objectives

i) To determine extent and magnitude of sand mining in the study area.

ii) To examine the environmental effects caused by sand mining in the study area.

iii) To examine forms of socio-economic effects of sand mining in the study area.

iv) To analyze the measures taken by Dodoma City Council to mitigate the impact of sand mining in the study area.
1.5 Research Questions

i) What is the extent and magnitude of sand mining in the study area?

ii) What are the environmental effects of sand mining in the study area?

iii) What are forms of socio-economic effects of sand mining in the study?

iv) What are the measures taken by Dodoma municipal to mitigate the impact of sand mining in the study area?
1.6 Scope of the Study

 The study was limited to Dodoma City Council as an area where the research took place.The case study was designed in selected wards where the sand mining took place.These wards are Mtumba and Ihumwa. Also, the study was limited to make assessment of socio-economic and environmental impacts of sand mining in the study area. The unregulated sand mining resulting in the erosion, increasing floods and cause severe threat to biodiversity. In areas where the majority of populations live below the poverty line, soil and water conservation measures must be accompanied by the measures to alleviate poverty in order that soil and water conservation may be successfully conserved. Poverty is an essential cause of mismanagement and resulting degradation of natural resources in many places.
However, poverty reduction involves several sectors in which measures are to be implemented, these measures are encouragement of education and health (combat diseases).  
1.7 Significance of the Study

The study focused on socio- economic and environmental impacts of sand mining is significantly because, the findings helped to know the extent and magnitude of sand mining in the study area. The study also helped to know socio-economic effects of sand mining in the study area. However, it helped to know measures taken to mitigate the impacts of sand mining in the study area where by both of them helped the NEMC and Dodoma City Council to formulate and implement good policies and strategies which promote sustainable land use. Nevertheless, the research will provide base line data and information which can be used by other researchers who will be interested on the same matter by acting as basis information upon which new ideas can be built.

CHAPTER TWO

LITERATURE REVIEW
2.1 Introduction

This chapter provide a brief on the complex issues of sand mining as a small mining in rural areas by other authors. It gives general overview on sand mining activities. It contains theoretical framework with two environmental theories which are Sustainable development theory and Tragedy of the common’s theory, these two theories have their definitions, strengths and weaknesses. However, there is empirical literature review shows extent and magnitude of sand mining, by other authors, effects of sand mining and mitigation measures to sand mining worldwide, by highlighting notable efforts so far made in Tanzania and particularly in Mtumba and Ihumwa wards in Dodoma City Council.
2.2 Overview of Sand Mining

The definition of sand mining (small scale mining) has no consensus due to country, and lack of consensus showed by several writers (Qushie, 1991, Preister, et-al, 1993, Taupitz, 1994). For example, a medium scale mining in Tanzania can be categorized as small-scale mining in South Africa and Botswana. Several writers attempt to give a definition have been based on different aspects, including, investment costs, labour requirement, production rates, size of concessions amount of reserves and annual sales. The World Bank on its document,” Tanzania Mining Sector Review” acknowledges the problems of the term small scale mining (WB, 1990). It categorized the activities as varying from what might be termed “subsistence mining “performed by an individual or family scale essentially non-mechanized mining.
In the Tanzania context, the definition of small-scale mining is provided for, in the small-scale mining policy as having the following characteristics.

i) Labour intensive with low initial capital (below Tsh 2000/=)

ii) Does not require skilled labour and/or specialized technology.

iii) The gestation period from exploration to production is short.

According to the Tanzania mineral policy document (2009), small scale mining activities in Tanzania have grown considerably in recent years. On one side this sub-sector of mining industry is already a source of the livelihood for well over half a million people and has the potential of stemming rural-urban migration stimulating local processing and manufacturing industries and alleviating poverty. On the other side artisanal and small-scale mining activities are based on technical, financial, marketing, social and environment problems. Quarrying of sand as a building material is going on actively all over the country employing thousand urban centres.

Sand mining considered to be small scale mining, however according Priester, et al., (1993) the definition of small-scale mining in developing countries is usually based on individual, some of which characterized this sector as a craft activity. The criteria include;

The absence of low degree of mechanization due to high proportion of heavy manual labour, Low soft standards, poor trained personnel, Lack of technical personnel in plant and resulting process activities, comparative poor utilization of source due to no selective mining of high grade of ores and poor recovery, low pay scale, chronic lack of capital, some illegal operations due to mining without conversion rights. The concept of sand mining as small-scale mining to many people means collections of informal activities, an alternative breathing space created by the poor, lacking regulation and sensible forms of operations. In Tanzania these activities are also conceptualized as a response by people to fight poverty in its various forms. Among its salient features that led to this conceptualization includes, easiness of entry, that is, it does not require investment in training and high level of skills. It is labour intensive and attract cheap labour thus giving employment to a lot of people (Mutagwaba, 1993). Sand mining due to rapid urban growth which is devouring space and natural resources at an alarming rate. Such a situation has occurred simply because there are not enough jobs around for most of people.
However, the town is growing faster and resources are suddenly diminished. The increasing in demand and exploitation of building material creating environmental problems, such as altering of water sources, soil erosion, ecosystem and habitat destruction, hazards and loss of lives and property (Jambiya, 1997). The sector has been a significant employer as shown by a number of studies (Lwakatare, 1993), Chachage, (1995). Being largely a labour intensive operation it has a greater impact on employment than the large-scale mining. It is estimated that at least 300,000 people are involved in small scale mining operations. For instance between 1990 and 1993, the bank of Tanzania purchased about 13 3 tons from small scale miners. This shows that the mining contributes highly to our national economy (Makweba, 1995)

2.3 Theoretical Framework

Two theories of environmental regulation will be considered in this research, those are Sustainable development and Tragedy of the commons.
2.3.1 Sustainable Development Theory
Sustainable development theory is a theory developed through practice and the study sustainable development cannot be separated from the implementation of relevant policies. It has experienced germination of ideas and the series of sustainable development practices such as the United Nations Summit. Many changes have taken place and sustainable development has evolved from tackling environmental issues to deal with the global strategic issues.
Through the terms “Sustainability or sustainable “first appeared in the 20th century the equivalent concepts have been used for centuries. The idea of sustainable development has a long history in China and the concept of sustainable development can be traced back to the core idea of chines classical philosophy (heaven and people). As early as the western Zhou Dynasty in one (BC 1100-777), the emperors realized that the mountains, forests, and rivers, should be rationally used according to the law of nature rather than overexploiting it. Since then, various measures have been taken to protect natural resources, such as establishing designated management department enforcing state monopoly, collecting taxes in regard to mountains and gardens. Afterward different causes of environmental degradation including farming logging and mining were discussed in the ancient empire of Egyptian, Mesopotamian, Greek and Roman Civilizations and some measures were also recommended. The Nation Conference on the human on the environment in 1972, with the recognition that the developmental policies primarily focusing on economic growth increased the frequency of environmental problems. The conference was the first human environmental conference and symbolized the beginning of the sustainable development concept.
They urged all countries in the world to strengthen environmental management policies while developing their economies. The world commission on environment and developing in 1987 drafted a report on human development which was the first time to systematically state the definition of sustainable development. It was defined as “sustainable development meets the needs of the present without compromising the ability of the future generation to meet their needs. In 1992 United Nations Conference on Environment and development was hosted in Rio De Janeiro, Brazil to address environment and development, starting the journey of sustainable development in global scope. Thus countries formulated goals and actions plans to implement sustainable development and establish the principle of building the global partnership to jointly solve global environmental problems. Based on this theoretical advance, the three pillars of sustainable development were considered to be economy, society and environment (Barbier, et al., 2006). Sustainable development has its weaknesses and strengths as the other theories.
2.3.1.1 Strengths of the Sustainable Development
Sustainable development helps in appropriate use of resources, and also protects technological resources. It fulfils the basic needs of human beings. It has also help to control climate change and conserve natural resources. It helps in the coordination between the natural resource and people and conserves natural resources for future generation.
However, human society has different problems in different periods. Under the guidance of the theory sustainable development practices continue to involve, and sustainable development goals continue to be enriched and improved.
In addition, considering local cultural factors, improving governance capacity and focus more on life support systems are considered as important factors to promote sustainable development.
2.3.1.2 Weaknesses of Sustainable Development
Sustainable development is a theory that aims to link the ideas of what has to be sustained, with what to be developed and focuses three pillars; economics, social and environmental (Kates et al., 2005). There is mismatch between population and economic growth especially in developing countries like Tanzania. Lack of implemented policies and programmers also is a weakness of this concept of sustainable development. However, at present the theory has been widely promoted in practice, many theoretical and methodological problems have not been fundamentally solved.
2.3.2 The Tragedy of the Common’s Theory
The tragedy of the commons is a situation where there is shared-resource system where by individual users acting independently according to their own self-interest, behave contrary to the common good of all users by depleting the shared-resource through their collective actions.
Overfishing, overhunting is some of examples of common pool resources being depleted by individuals acting in their own self interests. According to Hardins, (1998) Tragedy of the common’s mode assumes that individual are short-term, self-interested, “rational” actors will be exploit commons (have more babies, and more castles to pastures, pollute the air as long as they believe the costs to them individually are less than the benefits (Hardin,1998).
However, the over exploitation of commonly held resources is typically analysed as an instance of market failure that calls for legislation to internalize the social costs that private activities impose on the environment. In the tragedy of the commons according to Hardin, (1998) points out that there are solutions on to this theory, the impacts of sand mining on the environmental in Dodoma City Council especially in Ihumwa and Mtumba ward expected to affect two areas, which are socio-economic and environmental conservation. The emphasis will be on the need to negotiate towards mutual gains between all stakeholders (individual and society), the environment and the economy. This discourages individual interests that override the common goods and bring about the “tragedy of commons”, a collective ruin that follows open access to common resources, in the long run.
2.4 Empirical Literature Review

Sand mining has negative and positive effects on the socio-economic community and the environment. Some of these impacts are discussed below: Employment In terms of the numbers of people employed in sand mining as a small-scale mining: Asia is the most significant region, followed by Africa and Latin America.  China alone is estimated to employ 2.5 million people in what are considered the world’s most dangerous mines – mainly village-level coal mines that the state is constantly trying to close.  As noted by the ILO, as many as 6,000 people die each year in these mines (ILO, 2003).
In terms of employment, the ILO has estimated that between 11.5 and 13 million people engage in small-scale mining worldwide it is important to note that, with employment prospects dwindling in most parts of the developing world, the ILO’s estimates are likely to be vast under-estimates (ILO, 2003).
2.4.1 Extent and Magnitude of Sand Mining
Sand mining and gravel extraction are a worldwide activity in both developed and developing countries as was realized by Draggan (2008).  Industrial sand and gravel are produced, processed and used in construction and industry all over the world.  The leading nations in mining and processing sand and gravel are United States of America, Australia, Austria, Belgium, Brazil, India, Spain, Nigeria, Kenya and South Africa.  As a cheap and readily accessible resource many companies are involved in its mining both legally and illegally without considering the damage they are causing to the environment (Draggan, 2008).  
Soil mining and gravel extraction is a common activity in United States of America. A publication by Schaetzl (1990) showed that historically, from 1920s many states in USA relied on mining of gravel and sand for road and cement aggregate.   The uses had doubled by 2008 to date.  Sand and gravel are mined more than all other minerals in most States in America. According to Draggan (2008), USA is the largest producer and consumer of sand and gravel in the world as well as the leading exporter of silica sand to every region of the world.  This is because it has extensive high-quality deposits of the resource combined with technology to process it into any product.  Construction sand and gravel are produced in all fifty states.  The highest producers are California, Texas, Michigan, Minnesota, Ohio, Arizona, Utah, Colorado and Washington.  They all produce about 52% of total amount of construction sand and gravel.  More than a billion tons of sand and gravel are produced and used annually.  Due to high demand in these States, some sand and gravel are still imported from Canada, Mexico, Bahamas, and Australia (Draggan, 2008).
Schaetzl (1990) realised that in California and Michigan, many prime sources of sand and gravel are glacial deposits, eskers, deltaic deposits and old lake beds.  These states have an abundant of sand and gravel which are well distributed. Many minerals are mined but sand and gravel are extracted most.  Sand and gravel have been exhausted, and the area is now covered by housing developments and farmland.  Schaetzl (1990) further noted that river sand, pit sand and gravel are mined around large expanding urban areas. The most urbanised and largest states have greatest areas of sand and gravel pits. 
2.4.2 Sand and Gravel Mining in Africa 

There  is  a  great  concern  on  the  way  the  environment  is  disturbed  by excessive 
removal of soil for construction industry especially in urban development in Africa.  Mwangi (2008) noted that for thousands of years, sand and gravel had been used to construct strong houses, roads and dams in Africa since they are cheap and readily accessible resources.  Today demand has increased as socio-economic life of Africans has improved generally.  Sand mining and gravel extraction are common in most African states but done both legally and illegally.
Lawal (2011) examined sand and gravel mining activities both on land and in rivers as a business venture in Minna Emirate Council of Niger State,Nigeria..  Stakeholders from the mining activities were listed as landowners of quarry sites who sold the sand and gravel to private and government contractors.  Local government authorities and Niger State where quarries are located, were also listed as beneficiaries.  The activities also involve farmers whose cultivating and grazing lands are destroyed, wildlife community whose habitats are mined areas, aquatic community members as well as miners themselves.  Aromolaran (2012) carried out a study to examine effects of sand mining activities on rural people living on agricultural land in Ogun State, Nigeria.  Many people supported the good uses of sand but the negative impacts on their land were more than the benefits.  Lawal (2011) highlighted that sand mining is rapidly becoming an ecological problem as demand increases in many states of Nigeria’s industry and construction sectors. 
The mining is done both legally and illegally leading to environmental devaluation. Mwangi (2007) discussed soil mining as a threat to the environment in Kenya though with both positive and negative impacts.  The sand mining and gravel extraction are done legally and illegally on rivers, beaches and plain fields. Wachira (2009) supported Mwangi by reporting on a case study survey on sand mining in Machakos District of Kenya which is increasing due to the need for sand in construction industry.  The survey showed that approximately two hundred thousand tons of sand are harvested and mined for construction every year.  Streams around Machakos and Mwala Districts are seriously damaged as trucks transporting sand pass along Mombasa and Thika highways.  The trucks pass at intervals of five every half an hour.  The government had to establish Natural Environmental Watchdog of Kenya, with a list of guidelines to sand harvesters and traders in Eastern Province.  
Hill and Kleynhans (1999) carried out a research on authorization and licensing of sand mining and realised that it is important in South African economy but the processes of prospecting, extracting, concentrating, refining and transporting the resources have great potential in disrupting the natural environment.  The research concentrated on river sand mining which has adverse impacts on the biota and the habitats.  Steps in mining sand and gravel in South Africa were given as firstly, finding a mining location and removal of vegetation and topsoil using excavating equipment. Second step involves extraction using dredge machine to suck the resources. Thirdly, a separator is used to separate sand and gravel from large rock particles, while fine sand is removed from coarse sand.  At the end, usually excess sand is returned to the pit using a discharge pipe. (Hill and Kleynhans, 1999). 
Methods of mining were noted as dry pit mining done when sand is extracted from dry streambed.  Wet pit mining involves removing sand and gravel below water table using hydraulic machines while bar skimming is when top layer of soil is removed (Hill and Kleynhans, 1999).  According to Lupande (2012), sand mining had not been a common business in Zimbabwe. There had been massive construction of new buildings, extensions and renovations in Harare and surrounding areas since 2009 when the US$ began to be used in the country.  This had led to the formation of cooperatives by youth groups to mine sand from nearby farms like Stoneridge.  Bedford trucks are used to transport sand into the city and residential areas. An Environmental Management Authority (EMA) sand abstraction licence is obtained first before mining.  Steps followed in the mining process according to EMA are removal of topsoil, extraction of sand and gravel to a depth of one metre then land reclamation takes place.  Chimbodza (2012) noted that river sand is abundant in Zimbabwe’s Zambezi Valley, particularly along the Ruckomechi and Chewore rivers such that a large mining company was awarded a licence to mine the resource to be used in infrastructural development.  Mining methods used by the company include dredging or suction which works like a vacuum cleaner, sucking up sand from the river.  Earthmoving is done to dig and remove sand then trucking it away for processing in nearby Chirundu.
Tanzania is not an exception in mining of resources. The main aim of mining activities is to sand produce that can be marketed with a profit. Indeed, artisan mining activities have increased since trade liberalization in Tanzania in 1988, provided security of employment and income in many rural communities. Policy on Natural Resources Conservation and Development (1997) commonly referred to as the National Conservation Strategy (NCS) directed all members of society to develop but conserve the natural resources.  According to Makweba (1995) 3,000,000 people are estimated to be involved in small-scale mining in Tanzania. This sector has been a significant employer as proven by a number of studies (Lwakatare, 1993, Chachage, 1995).
2.4.3 Effects of Sand Mining
Sand is important natural resource in economic development worldwide but the continuous removal has adverse effects on the environment. Negative environmental impacts seem to outweigh positive effects in mining worldwide. Different negative impacts had been noted in United States of America due to in stream mining occurring in rivers and streams. Kondolf (2007) defined in stream mining as the mechanical removal of gravel and sand directly from an active channel.  Forms of in stream mining such as pit excavation and bar skimming, causes bed degradation of rivers known as channel incision.  The mining process cause dust pollution, noise and abandoned pits occurs around the mining site. 
Bagchi (2010) discussed environmental land and surface degradation as a serious impact of in stream mining on Indian rivers. There is damage to river banks and general ecosystems due to access ramps to riverbed.  Soil erosion occurs as there is disturbance of groundwater and changes in river courses.  Continuous removal of sand from river bed increases velocity of flowing water which erodes beds and banks.  Kondolf (2007) noted that as the velocity increases, the river bed can propagate both upstream and downstream for many kilometres.  This can lower alluvial water tables.  Stebbins (2006) added that in stream sand mining causes destruction of aquatic and riparian habitat through large changes in channel morphology, lowered water table, instability and sedimentation at mining sites due to stock piling and dumping of excess mining materials.  
 Pereira (2012) revealed that sand mining is a threat to water security resulting from loss of groundwater storage due to lowering of alluvial water table.  For example, major rivers in India’s Kerala district such as Pampa and Manimala have been lowered by four to six metres.  If sand mining continues in India uncontrollably up to 2050, water table will drop to approximately 2537 square metres.  A lowered water table due to mining leave drinking water wells dry, and people starving. Suspended solids affect domestic water users downstream which increase treatment costs.  Saviour (2012) also noted the deterioration of water quality due to dissolved suspended materials and solids from mining activities.  Water quality can also be compromised by oil spills and leakages from excavation machinery and transportation vehicles which may poison aquatic life (Stebbins, 2006). 
2.4.4 Mitigation Measures to Sand Mining Worldwide 
The United Nations Conference on Environment and Development Report (2002), Agenda 21 advocates sustainable use of natural resources.  Sustainable means ability to continue and be used for a long time. Goddard (2007) highlighted that man benefit from sand and gravel, as cheap and readily accessible resources for development, so there should be conservation and rehabilitation of these resources for future use.  All governments worldwide should advocate for environmentally sustainable development. 

Kondolf (2007) discussed the importance of an environmental assessment management and monitoring program as part of extraction licence in America.  This is necessary to minimise negative impacts as mitigation and restoration strategy will be included.  Monitoring regularly is important to ensure proper mining.  Mitigation processes include minimising extent of mining, repairing and rehabilitation of mines as well as replacement of resources.  There is need for restoration and compensation of biotic integrity of ecosystems.  Most soil mining affect environment and India is inclusive as Saviour (2012) noted that the country is working hard to tackle negative impacts.  The miners are supposed to draft an Environmental Management Plan (EMP) which ensures that potential impacts of projects are assessed and incorporated into early stages of development planning.  The preparation of EMP had become a statutory requirement for granting permits in India.  Clearance should be obtained from Department of Environment (DOE) and Ministry of Environment and Forests before permits are issued (Saviour, 2012). Wachira (2009) recommended strict laws to be imposed on licence holders as a prerequisite to miners in Kenya.  Mwangi (2007) recommended restriction of heavy front-end loader equipment on mining areas and instead encouraged use of shovels which have less impact on the ground.
The Mining Act (2010) and the Environmental Management Act (2004) of Tanzania gave guidelines on mitigation measures against negative impacts on mining. where by the negative impacts are including abandoned pits, land degradation, floods, air pollution damage of houses, spread of diseases, land use conflicts and noise pollution.
2.5 Conceptual Framework

This study assumes that, impacts of small-scale mining is influenced by a number of variables. 


Figure 2.1: Conceptual Framework
2.5.1 Definition of Key Terms
	Gulley:
	Ravine worn by running water


	Sustainable Development:
	Enable the present generation to meet their needs without compromising the future generation to meet their needs


	The Tragedy of the Commons Theory:
	The tragedy of the commons is a situation where there is shared-resources system where by individual users acting independently according to their own self-interest, behave contrary to the common good of all users by depleting the shared-resource through their collective actions


	Socio-Economic:                         
	Is the social science that studies how economic activity affects and is shaped by social progress.


	Environmental Impacts:            
	All activities carried out by humans have an impact on ecosystem.


	Sand Mining:                                    
	Is the extraction of sand usually from an open pit. It can also be mined from sand dunes, beaches and even dredged from rivers and ocean beds.


2.6 Research Gaps

The study about assessment of socio-economic and environmental impacts of sand mining activities has been discussed by several researchers but still the problem become bigger to the community living near the mining sites. However, majority studies concentrated on impacts of mining activities especially for large excavations and their consequences on environment. Sand mining activities have certainly received little attention to scholars’ researches. This study intended to fill the existing knowledge gap by specifically examining the effects of sand mining in the study area. The findings will not only cover the knowledge gap but also generate scholars’ interests to assess sand mining activities.
CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Introduction

This chapter outlines the research methodologies that were used in the study. It described research design, research methods. study area, geology, drainage and water resources, land use, research design, sample size and sampling procedures, however it contains data collection methods, data processing and analysis, data presentation and ethical issues.

3.2 Location of the Study Area

This study conducted in Dodoma City Council where by two Wards were selected that was Mtumba and Ihumwa which are located at the Dodoma City Council. Dodoma City council is among the seven Districts of Dodoma Region where by others are Bahi, Chamwino, Kongwa, Mpwapwa, Kondoa and Chemba. The selected wards are the currently mining sites in Dodoma City Council.

According to Magigi, (2015) there are criteria considered when choosing the study area; first, relevance to study focus i.e. whereby it able to provide data which answer research questions and represent other areas of the same. Secondly, accessibility in terms of transport during data collection. Thirdly, familiarity where the researcher is supposed to know the study area very well to help planning how to go to a specific area.

Dodoma City Council is among of the six districts in Dodoma Region. The research was conducted in Dodoma City Council in two wards namely Mtumba and Ihumwa. The study selected the Dodoma City Council because it has the largest population involved in sand mining. However, the study selected the two wards because population of areas engaged in sand mining activity.
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Figure 3.1: A map showing the Ihumwa and Mtumba wards
3.3 Geology

Some of the areas of Dodoma municipal are underlain by intrusive basement complex rocks, mainly granites which outcrop in scattered inselbergs. Between the hilly outcropping areas, and overlaying the palaesols there are large flat areas with a cover of loose poorly consolidated reddish quaternary sand. Such deposits appeared to cover the city of Dodoma and surroundings. However, local artisanal workers are active in number of places quarrying rocks for aggregate and sand.
3.4 Drainage and Water Resources
The main drainage ways of the Dodoma City Council are the braided river channels in the river valleys. These channels are usually dry throughout the year, except during thunderstorms when they collect most of the runoff from the hills and foot slopes and store this water in the sandy river beds or drain it into the swamps where it evaporates or feeds groundwater reservoirs. Permanent water is available-in the riverbeds at shallow depth. Seasonal water -tables occur in the riverine plains and eventually gradational foot slopes. The upland plains are in general droughty and lack clearly defined waterways. The hills, foot slopes escarpment, are very dry because rainwater cannot be retained by them, due to shallow or contracted soils, poor vegetative cover and diversion by numerous gullies (Chadh, 2001).
3.5 Land Use
  The main land use types are grazing and smallholder cultivation. Grazing is the most extensive land use type. Virtually 70% of the area are used for seasonal or perennial grazing by individual cattle owners. Although grazing may occur on fallow land, it is usually not integrated with arable farming. Fodder is scarce and overgrazing is the rule rather than the exception. There are no state ranches in Dodoma municipal, no improved pastures for beef or dairy development, and few watering points (Pielou, 2001).
3.6 Research Methods

This study used the qualitative and quantitative approach which is concerned with objective dimensions of human actions and interactions (Kothari, 2004). The study used both approaches in order to provide a clear data from the study area. Quantitative research may be employed plug the gap in qualitative study which arise because, researcher cannot be in more than one place at any one time. It’s also allowed the researcher to use the respondent’s personal opinion in order to gain deeper and clear understanding they are knowledge, fillings and experiences (Kothari, 2004).  

3.7 Research Design

 According to Kothari, C. (2004), research design makes a research as efficient as possible thus yielding maximum information with minimal expenditure, efforts, time and money. The study intended to use the description design because the nature of this study was to described various effects of sand mining on Socio-economic and environment.

3.8 Sample Size and Sampling Procedures

3.8.1 Population

The  population  of  this  consisted  of  the  respondents  from  the selected villages in 
Mtumba and Ihumwa wards which are engaged in sand mining and agricultural activities, WEOs from both two wards as well as DCC officials, and the ministry of minerals.

3.8.2 Sample Size

A sample size is a small portion that presents the whole population (Kothari, 2009). Various mathematical models are used to determine a sample size. Some of these include Yamane, (1967) used to calculate the sample size in this study 

As a condition, the formula allows an error of 10% and a confidence level of 90%.

From the number of households of two wards which represents Dodoma City council, total households which is 17268 (URT, 2012) Yamane’s formula used to determine the sample size as follows;

S =
      N


e = Standard error


1 + N(e)2

S = Sample size





But (e) range from 1 – 10%





Where:  N = Total population

N = 17268

e = 10%

1 = is constant

Calculation







S = 17268

=  99.42 






      1 + 17268 (0.1)2

Therefore, size the sample 100
3.8.3 Sampling Procedures

The Yamane’s formula considered in this process of choosing a sub group from a population to participate in this study.

Table 3.1: Systematic sampling from two selected wards

	No.
	Wards
	Number of people in each ward
	Number of households in each ward
	Sampling intervals
	Sample size for each ward (%)

	1.
	MTUMBA
	6691
	1338.2
	1338.2/34.54
	38.75

	2.
	IHUMWA
	10577
	2115.4
	2115.4/34.54
	61.25

	
	Total
	17268
	3453.6/100
	
	100


Source: Field Study (2020)
3.9 Data Collection Methods

3.9.1 Sources of Data

3.9.1.1 Secondary Data
These collected from the relevant documents, books, manuals and available files from WEOs Office(s) and Ministry Minerals Offices.
3.9.1.2 Primary Data

These obtained from the miners and people who reside around the study area. Other primary data including the officials from Ministry of Energy and minerals/Officials, from the Dodoma City Council, an WEOs of selected wards.
3.9.2 Instruments of Data Collection
3.9.2.1 Questionnaire

The main tool used in the field questions around the major areas of the study.

3.9.2.2 Interview

Interview conducted with the ministry of minerals officials, and the Dodoma City Council officials, also WEOs officials and the people residing in the area included in the discussion.
3.9.2.3 Observation

The observation schedule used to assess the existing situation of the mining sites and surroundings.

Table 3.2: Observation schedule

	Duration
	Area
	Observation

	1stweek
	Mtumba
	· Presence of number of unfilled pits.

· Soil erosion.

· Deposition of sands.

· Number of trucks entering the site per day.

	2ndweek
	Ihumwa
	· Presence of number of unfilled pits.

· Soil erosion.

· Deposition of sands.

· Number of trucks entering the site per day.


Source: Field Study (2020)

3.10 Data Processing and Analysis

A research employed Statistical Package for Social Science (SPSS) Computer software in data processing and analysis. Also, univariate data analysis used in order to compute single variables such as mode, mean and median which bivariate analysis will be used for the analysis for two variables. Relationships, which in turn enable/help a researcher to draw the conclusion and recommendation.
3.11 Data Presentation

The collected data presented by using method of tables, figures and pictures.
3.12 Ethical Issues 

All research design should consider ethics of participants and consider sensitivity of the issue, Gwimbi and Dirwai (2003) define ethics as the acceptance moral principles developed by individuals or groups which govern the conduct of research with regard to sampled subject, respondents and all stakeholders of the research process. In carrying out a research it is the responsibility of the researcher to protect the respondents from harm and provide them with adequate information on importance of research and enable them to withdraw when they want.
3.12.1 Permission for Study

The aim for this research was to assess socio-economic and environmental impacts of sand mining in Mtumba and Ihumwa ward. The permission of conducting a research was given by the Dodoma City Council as well as from the Open University of Tanzania (OUT),it was also given by the ward executive officers(WEOs) of Ihumwa and Mtumba respondents. Interviewers were given option to write down their answers and allocated more time as a way of encouraging them to express themselves freely.
3.12.2 Respect for Human Dignity
Respect refers to an individual’s right to voluntarily take part in a study. Respondents are to be given full information on nature of study and risks attached so that they can make informed choices to participate or not. Their decision should not be influenced by other people or factors. Only when they are conditions are satisfied then consent is obtained (Polit and Beck 2008). On this research all respondents were informed verbally and through consent forms about the benefits of the study. On every visit to mining sites, the researcher was accompanied by the village leaders to know what was happening at mining sites.
3.12.3 Freedom From Harm 
A research involving humans may cause physical, psychological, socio or economic harm. A researcher should ensure any harm to study subjects is minimized and that there is balance between risks and benefits (Polit and Beck, 2008). In this study respondents were encouraged to participate freely and voluntarily. Contributions and suggestions given were important. They were given a chance to give possible solutions to reduce negative impacts.
3.12.4 Anonymity, Confidentiality and Justice
Anonymity refers to a solution when the researcher cannot link data to respondents this is when privacy is respected and respondents’ identities are kept anonymous. Justice is fair treatment of all respondents (Polit and Beck, 2008). The researcher indicated clearly and stressed verbally on first meeting that the respondents were not supposed to write their names to maintain anonymity and maintain confidentiality.
CHAPTER FOUR

RESULTS AND DISCUSSION
4.1 Introduction

This chapter consists data presentation, analysis and interpretation. The presentation and analysis is done according to objectives, research questions formulated and observations.
4.2 Demographic
In this study the demographic characteristics of respondents considered were sex and age, marital status, education level and income generation per month.
4.2.1 Sex and Age of Respondents 

In the study area the number of respondents were 39(39%) respondents in Mtumba ward and 61(61%) respondents in Ihumwa ward, in Mtumba ward female were 16(41%) and male were 23(59%), in Ihumwa ward female were 6(10%) and male were 55(90%). Table 4.1 identified respondents by their age where whereby 16-25 years old were 20, 26-35 years old were 47, 36-45 years old were 7 and 46 and above years old were 4.
Generally, the female respondents by age show that 50% were aged between 26-35 years and this group is energetic group which they are mostly engaged in sand mining activities. On the other there is a male group respondent by age show that 60.2% were between 26-35 years old were engaged in sand mining, and this group is active group which they are mostly engaged in sand mining activities.
Table 4.1: Distribution of respondents by sex and age
	Sex of respondent
	 
	Age of respondent
	Total

	 
	 
	16-25
	26-35
	36-45
	46 and above
	

	Female
	Ward
	Ihumwa
	4
	2
	0
	0
	6

	 
	 
	Mtumba
	4
	9
	2
	1
	16

	 
	
	
	
	
	
	

	Male
	Ward
	Ihumwa
	16
	33
	4
	2
	55

	 
	 
	Mtumba
	4
	14
	3
	2
	23

	 
	Total
	28
	58
	9
	5
	100


Source: Field Study (2020)
4.2.2 Marital Status

Marital Status found in the study area were identified in table 4.2, in both two wards Ihumwa and Mtumba female married were 13, single 6, widowed 1, on the side of male in both Ihumwa and Mtumba ward married male were 40, single male 37 and widowed were 3. This revealed that most of respondents engaged in sand mining are married male in both wards.
Table 4.2: Marital status of respondent
	
	 
	
	Total

	 Sex of respondent
	 
	Married
	Single
	Widowed
	

	Female
	Ward
	Ihumwa
	2
	4
	0
	6

	 
	 
	Mtumba
	11
	2
	1
	14

	 
	Total
	13
	6
	1
	20

	Male
	Ward
	Ihumwa
	26
	30
	2
	58

	 
	 
	Mtumba
	14
	7
	1
	22

	 
	Total
	40
	37
	3
	80


Source: Field Study (2020)
4.2.3 Education Level of Respondents

The results in the table 4.3 shows the majority of respondents in both wards female and male were 49(49%) have acquired primary education level, 25(25%) did not attended any education level, 24(24%) acquired secondary education, 1(1%) acquired post-secondary education and 1(1%) acquired university education level.
The findings revealed that the education level of respondents dealing with sand mining activity are mostly never attended any education level, standard seven and form four leavers who are facing with the unemployment and this is because sand mining activity does not need skilled people but only physical fitness and willingness of an individual to engage in sand mining are the criteria needed. However, sand miners are not registered anywhere and not necessarily a permanent job. 
Table 4.3: Education level of respondents
	Sex of respondent
	 
	Never attended school
	Post-secondary school
	Primary school
	Secondary school
	University
	Total

	Female
	ward
	Ihumwa
	0
	
	4
	2
	
	6

	 
	 
	Mtumba
	4
	
	8
	2
	
	14

	 
	Total
	4
	
	12
	4
	
	20

	Male
	ward
	Ihumwa
	13
	1
	26
	17
	1
	58

	 
	 
	Mtumba
	8
	0
	11
	3
	0
	22

	 
	Total
	21
	1
	37
	20
	1
	80


Source: Field Study (2020)

4.3 Extent and Magnitude of Sand Mining

The study intended to determine the extent and magnitude of sand mining in the study area as among the specific objective of this study. This was observed by interviewing respondents and surveying done by researcher in the study area both in Ihumwa and Mtumba ward. The findings revealed that 50 (50%) of respondents from both two wards are engaged in sand mining, as shown in table 4.7. Also, table 4.8 shows the income of about 47 (47%) of respondents who declared that their income has increased two times in a month. On the other hand, the researcher conducted discussion with WEOs of Ihumwa and Mtumba, they said there are 50 to 70 lorries entered mining sites per day, and this rate is too big compared to the capacity of the two mining sites. Sand mining in the study area has negative impacts although still considered to be a small-scale mining because in the study area mining activities involves individuals, groups, families, or cooperative with minimal or no mechanisation. 

 However official discussion with Dodoma City Council revealed that, since the government of United Republic of Tanzania announced in 2015 that they are moving to the country`s capital city which is Dodoma region. The city of Dodoma has continued to grow at a rapid rate with the construction of government and private buildings at a time when sand as a cheap building material have been in high demand. The high demand of sand increase environmental degradation as the size of the gulley continues to increase rapidly as well as the gulley banks overgrown and lead even the farms remain small. These results aligned with Lawal (2011) highlighted that sand mining is rapidly becoming an ecological problem as demand increases in many states of Nigeria`s industry and construction sectors. Negative environmental impacts seen to outweigh positive effects in mining worldwide, Also in Ihumwa and Mtumba wards there are both positive and negative effects.
4.4 The Environmental Effects Caused by Sand Mining in the Study Area
The study intended to analyse the environmental effects caused by sand mining in the study area as the among of specific objective of this study. The effects observed by the researcher through interviewing and surveying are unfilled pits, soil erosion,land degradation, infrastructures distruction ,air pollution, mining widens riverbanks and loss of vegetation.
4.4.1 Air Pollution
Air pollution in the study area caused by continuous movement of trucks. As long as many trucks entered the sites per day pollutes the air and cause negative effects like cough and eyes problem.
4.4.2 Soil Erosion
Soil erosion were observed in the study area along the gulley area where sand mining operations have been taking place, this led to an increase in the width and height of the gulley and has led to increase to a reduction in farmland and residential areas adjacent to the gulley. Although sand mining activities cause soil erosion in a big part of the study area but also farming activities on the peripheral farms cause soil erosion. The findings in table 4.4 indicate that in both wards Ihumwa and Mtumba female and male who agreed the presence of soil erosion due to sand mining were 89(89%) female and male who disagree the presence of soil erosion were 11(11%).
Table 4.4: Soil erosion
	Sex of respondent
	 Ward
	no
	yes
	Total

	female
	ward
	Ihumwa
	1
	5
	6

	 
	 
	Mtumba
	5
	9
	14

	 
	
	
	
	

	male
	ward
	Ihumwa
	2
	56
	58

	 
	 
	Mtumba
	3
	19
	22

	 
	Total
	11
	89
	100


Apart from the table above presented by respondents, also the researcher observed the situation when surveying the study area by taking some pictures to support the views of respondents. These findings aligned with Nyampala et.al.,(2015) findings in Thika in municipality-Kenya, who reported that mining degrades land and reduces value.Plate 4.1 and Plate 4.2: shows soil erosion in Ihumwa and Mtumba wards.
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Plate 4.1: Soil erosion along the gulley of Ihumwa ward
Source: Field Study (2020)
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Plate 4.2: Soil erosion along the gulley in Mtumba ward
Source: Field Study (2020)
4.4.3 Number of Unfilled Pits
Through observation in both two wards Ihumwa and Mtumba there were many unfilled pits but during the rainfall the most of unfilled pits in Ihumwa ward which seems to be located in lowland become filled by eroded sand from Mtumba.  Plate 4.3: shows unfilled in Ihumwa.
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Plate 4.3: Unfilled pit along the gulley of Ihumwa
Source: Field Study (2020)

The Table 4.5 shows 100% of respondents in the study area both Mtumba and Ihumwa agree that there are unfilled pits in the study area. and this is caused by sand mining activity. These findings concur to Kitula,(2002) reported that uncontrolled mining and abandoning of pits,cause distraction of land beyond economic and technical reclamation in Geita  Region.

Table 4.5: Respondents opinion on unfilled pits in the study area
	Sex of respondent
	 
	No
	Yes
	Total

	Female
	ward
	Ihumwa
	0
	6
	6

	 
	 
	Mtumba
	0
	14
	14

	Male
	ward
	Ihumwa
	0
	58
	58

	 
	 
	Mtumba
	0
	22
	22

	 
	Total
	0
	100
	100


Source: Field Study (2020)
4.4.4 Infrastructures Destruction
 Through observation in Ihumwa ward sand mining activity caused destruction of infrastructures where by the Ihumwa bridge is at risk now due to sand erosion caused by sand mining activity.  Plate 4.4: shows Eroded bridge in Ihumwa Ward.
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Plate 4.4: Eroded Ihumwa bridge
Source: Field Study (2020

Generally, the findings in this objective about effects of sand mining in the study area are similar to Arbogastetal (2000). Hilighted that where mining is done excessively and in an uncontrolled way, people are threatened by dangers like soil erosion; Land degradation which affects their properties. 

Although there many studies, projects, policies and program on this sector (Mbaiwa, 2008) there still many problems existing like unfilled pits conflicts and landscape destruction. 
4.4.5 Health Problem
Sand miners have been plaguing by number of health problems the miners identified were coughing, chest pain, muscles aches, rib pain and back and waist pain, despite these health problems the miners added that they often face accidental challenges such as legs injury and even deaths. The findings in table 4.6 revealed that in both Ihumwa and Mtumba ward female and male respondents who agreed the the presence of health problems were 73 and disagree respondents were 27. The sand mining activities caused health problems especially to miners and people residing the mining site. These findings supported by Stebbins, (2006), Water quality can also be compromised by oil spills and leakages from excavation machinery and transportation vehicles which may poison aquatic life.

Table 4.6: Health problems in the study area
	 Sex of respondent
	 Ward
	no
	yes
	Total

	Female
	ward
	Ihumwa
	2
	4
	6

	 
	 
	Mtumba
	4
	10
	14

	 
	
	
	
	

	Male
	ward
	Ihumwa
	11
	47
	58

	 
	 
	Mtumba
	10
	12
	22

	 
	Total
	27
	73
	100


Source: Field Study (2020)
 Findings revealed that, the miners working under very hard conditions, like long work hours with low payment, no protective tools, this situation expose them to different health problems.  Plate 4.5: shows youths loading sand. These results aligned with Lawal (2011) highlighted that sand mining is rapidly becoming an ecological problem as demand increases in many states of Nigeria`s industry and construction sectors.
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Plate 4.5: Youths loading sand
Source: Field Study (2020)

4.5 Forms of Socio-Economic Effects of Sand Mining in the Study Area
The findings show that, there are both negative and positive effects due to sand mining activity. On the side of negative there are conflicts between miners and villagers, on the other side there is an employment opportunity to youths. 
4.5.1 Employment Opportunity
Generally, in the study area peoples are aware of sand mining activity and its benefits. sand mining creates employment to the people involved in this activity through loading in trucks or being engaged in selling activity, so it noted to be positive impacts. 

This approved by the number of those engaged in sand mining activity. The Table 4.7 shows the number of youths engaged directly in sand mining where by 50(50%) respondents from both wards Ihumwa and Mtumba engaged in this activity.
Table 4.7: The respondents engaged in sand mining in the study area
	Sex of respondent
	 Ward
	No
	Yes
	Total

	Female
	ward
	Ihumwa
	6
	0
	6

	
	ward
	Mtumba
	12
	2
	14

	
	
	
	
	

	Male
	ward
	Ihumwa
	22
	36
	58

	
	ward
	Mtumba
	10
	12
	22

	
	Total
	50
	50
	100


Source: Field Study (2020)
4.5.2 Level of Income Earned
The income of respondents doing sand mining has been increased where by 47 youths declared their income to be increased two times in a month. Table 4.8 proved that the income of respondents is increasing. Through observation during a research on both sites Mtumba and Ihumwa some of respondents owned properties like modern houses, radios and bicycles were observed, it revealed that the income of miners was increased but in a small amount. 
Table 4.8: The level of income increased sand mining activity
	Sex of respondent
	 
	Seven times and above
	Three times in a month
	Two times in a month
	Total

	Female
	ward
	Ihumwa
	 
	2
	4
	6

	 
	 
	Mtumba
	 
	4
	10
	14

	 
	
	 
	
	
	

	Male
	ward
	Ihumwa
	11
	27
	20
	58

	 
	 
	Mtumba
	4
	5
	13
	22

	 
	Total
	15
	38
	47
	100


Source: Field Study (2020)

Therefore, findings revealed that although they earn small amount of money but level of income remain a factor contributing in sand mining activity in the study area. But only stopping of exploitation of those engaged in sand mining by businessmen in mining sites will result into increasing of income. Hence, Dodoma City Council should review by-laws guiding payment for miners in order to help them earn equal to the work load.  Generally, the findings in this objective of examine the forms of socio-economic effects of sand mining in the study area comes to be related with Mwangi (2008) noted that for thousands of years, sand has been used to construct strong houses, roads, and dams in Africa, since they are cheap and accessible resources. Today demand has increased as socio-economic life of Africans has improved generally.

4.6 Existing Environmental Conservation Measures in the Study Area
There are some existing environmental conservation measures in the study area, and it was assessing through the following variables: environmental conservation campaigns available and availability of planted trees in the study area.
4.6.1 Environmental Conservation Campaigns Available
The findings revealed that villagers are aware and they often attend the environmental campaigns conducted by different authorities although they are very few campaigns. Some of campaigns conducted by NGOs like LEAD foundation, DONET these were conducted under the supervision of the Dodoma City Council and TFS. Through these campaigns it revealed that there are at least two campaigns of environmental conservation educations were provided each year. The findings in table 4.9 revealed that in both Ihumwa and Mtumba ward female and male respondents who agreed the presence of environmental campaigns were 13(13%) where by those who disagree the presence of campaigns in the study area were 87(87%).
Table 4.9: Environmental conservation campaigns available
	Sex of respondent
	 
	no
	yes
	Total

	female
	ward
	Ihumwa
	6
	0
	6

	 
	 
	Mtumba
	13
	1
	14

	 
	
	
	
	

	male
	ward
	Ihumwa
	46
	12
	58

	 
	 
	Mtumba
	22
	0
	22

	 
	Total
	87
	13
	100


Source: Field Study (2020)

Generally, findings in this study revealed that conservation need real implementation of available by laws, policies and other laws concerned with environmental conservation. These findings are similar to Wachira, (2009) recommended strict laws to be imposed on licence holders as a prerequisite to miners in Kenya.

4.6.2 Availability of Planted Trees in the Study Area
According to the discussion with WEOs of Mtumba and Ihumwa villagers now were aware of environmental conservation campaigns as the result now there are about 11,300 survived planted trees in both Mtumba and Ihumwa.
4.6.3 Existing Conflicts Over Land Use on the Environmental Conservation
Conflicts over land use as result of sand mining in the study area were assessed through the following variables, number of reported conservation and number of meetings on conflict resolution.
4.6.3.1 Number of Reported Conflicts
Discussion with two WEOs and officials from Dodoma City Council revealed that conflicts of various types are being reported to their offices where by the major one is the land use and water use. Small farmers in Ihumwa   ward where they use the gulley as their water source for vegetables production always they are against sand miners because they destruct the water source through mining activity. Through observation along the gulley in Ihumwa ward small gardens were observed and the farmers claimed to face land use and water use conflicts with miners. Plate 4.6 shows vegetables farms along the Ihumwa gulley. These findings concur with Aromolaran (2012) carried out a study to examine effects of sand mining activities on rural people living on agricultural land in Ogun State, Nigeria.  Many people supported the good uses of sand but the negative impacts on their land were more than the benefits.    
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Plate 4.6: Vegetables farms along the Ihumwa gulley
Source: Field Study (2020)

4.6.3.2 Number of Meeting on Conflict Resolution
Discussion with two WEOs of Mtumba and Ihumwa , almost 25 meetings have been conducted to solve conflicts between miners and official. On the other hand, conflicts resolution meetings have also been convened by villagers’ governments. The presence of conflicts in the study area was proved by the big number of respondents agreed the availability of conflicts. The table 4.6 shows 73 respondents out 100 agreed the presence of conflicts. The main reason of these conflicts is due to excusive and uncontrolled way of mining. This finding supported by Arbogast, (2000).  Where mining is done excessively and in an uncontrolled way, people are threatened by dangers like soil erosion; Land degradation which affects their properties.

Table 4.10: The number of respondents experienced conflicts in a study area
	Sex of respondent
	 
	no
	Yes
	Total

	Female
	ward
	Ihumwa
	2
	4
	6

	 
	 
	Mtumba
	4
	10
	14

	Male
	ward
	Ihumwa
	11
	47
	58

	 
	 
	Mtumba
	10
	12
	22

	 
	Total
	27
	73
	100


Source: Field Study (2020)

CHAPTER FIVE

CONCLUSION AND RECOMMENDATIONS
5.1 Introduction

The research was carried out to investigate and expose positive and negative environmental impacts of sand mining. The resource is extracted for mainly constructions purposes. The major objectives were to assess positives and negative impacts of sand mining as well as recommendation to the responsible authorities at community, district and national levels.
5.2 Summary of Major Findings 

Sand mining as the very important building materials in Dodoma City Council and worldwide has both negative and positive effects. On the side of negative effects, the followings were observed in the study area;
In the study area negative effects seems to outweigh the positive one still positive effects work on study area as long as the community residing along the mining site earned income through this activity and get employment through this activity.
Number of unfilled pits, soil erosion, health problems, and infrastructures destruction due to movement of trucks, air pollution, mining widens gulley banks and loss of vegetation along the Ihumwa and Mtumba gulley.
However, there were measures of conservation in the study area these were presence of number conservation campaigns and number of trees planted in the study area.

5.3 Conclusion

On this study on assessment of socio-economic and environmental effects of sand mining in Dodoma City Council A case study of Mtumba and Ihumwa According to the study the research questions were answered because it revealed both negative and positive effects. It highlighted the views of affected people through questionnaires and interviews-Majority of respondents were not happy with environmental degradation, accidents caused, threats from illegal miners and general damage in the ecosystems. It revealed that mostly sand mining for construction purposes because of its strengths as a resource. This activity in the study area is not avoidable due to the education level of the residing community which are mostly illiterate and their income depends on sand mining. The measures of conservation taken by Dodoma City Council-are community awareness through environmental campaigns and planting trees as well. The study also revealed that there is implication of the two theories said in this research where by the community do mining by considering that it is a shared resource where by individual users acting independently according to their own self-interest, behave contrary to the common good of all users by depleting the shared-resource through their collective actions (The tragedy of the commons) On the other hand the Dodoma City Council tried to make sure nothing went wrong 

Impaling knowledge on environmental conservation to meet the needs of present generation without compromising the needs of the future generation which is the theory of sustainable development. However, there are many polices such as mineral policy, environmental policy and land policy.

5.4 Recommendation to Miners 

5.4.1 Miners must draft and submit an Environmental Management Plan

All miners must draft and submit an Environmental Management Plan EMP in advance to ensure that potential negative impact of their mining projects is accessed and incorporated into development plan. This should be a prerequisite to get a permit.
5.4.2 Consultations and Seeking Permission 
Consultations and seeking permission from interested and affected communities before mining is important as sand miners should consult the Village Development Committees so as to control the size of area mined and reduce damage to the environment. Changing of mine sites is very important instead of mining the same area continuously, but alternate sites to reduce over extraction and environmental damage.

· All miners must refill pits after mining 

· Miners must plant and establish appropriate vegetation.
5.5 Recommendation to Dodoma City Council

The Dodoma City Council should integrate with other environmental stakeholders who are interested on environmental conservation in order to make reforestation to those area affected by sand mining activities.
5.6 Raise Awareness and Capacity Building
Education is modernized and socialized tool which enhances raising awareness, exchange of information and communication. It should be provided to the local community and sand miners in order to reduce land degradation and increasing friendly environment to the people residing near the gulley.
5.7 Recommendation to NEMC 

National Environmental Council (NEMC) should go hand to hand with sand miners in designing and implementing mining closure plan in order to make sure sand miners rehabilitate pits, do reforestation on the gulley banks. However, NEMC should work closely with Dodoma City Council on monitoring the sand mining activities and this is because there is a link between the two authorities.
5.8 Recommendation for Further Research 

The study was not exhaustive and the researcher observed that more research on the topic is necessary in the following area, Interviews are to be done with more people from various departments. 
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APPENDICES

APPENDIX 1: PLATES
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Plate A: Destruction of gulley banks in Ihumwa ward

Source: Field Study (2020)
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Plate B: Youths loading sand in a truck in Mtumba gulley

Source: Field Study (2020)
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Plate C: Soil erosion due to the movement of trucks in the study area

Source: Field Study (2020)
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Plate C: Distraction of water sources in Ihumwa gulley

Source: Field Study (2020)

APPENDIX 2: Questionnaires for Villagers (Locals)
Date............................................Village ........................................................................

1. Respondent code Number 

2. Age of Respondent 

3. Sex of (female/Male) 

4. Marital Status 

0.1. Single 

0.2. Married


0.3. Widowed 
.

5. Education level 

0.1. Never Attended School 

0.2. Primary School 

0.3. Secondary Education 

0.4. Diploma 

0.5. University 

6. Do you engage in sand mining?

0.1. Yes

0.2. No
 

7. Have you ever experienced any health problem from this activity?

0.1. Yes
 

0.2. No
 

If yes, what kind

0.1. Eye problems
 

0.2. Coughing
 

0.3. Chest problems
 

0.4. Any other (mention)

8. Are there any signs of land degradation in your ward?

0.1. Yes
 

0.2. No
 

If yes is the degradation severe?

0.1. Yes
 

0.2. No

What is the source of degradation?.................................................................................
9. Do you think your activity degrades the environment?

0.1. Yes
 

0.2.  No
 

10. Are there any unfilled pits in this area?

0.1. Yes
 
0.2. No
 

If yes, how many?

0.1. 1-5 

0.2. 6-10 

0.3. 10<.

11. Are there any changes in the cultural setting before and after the introduction of this activity?

0.1. Yes
 

0.2. No
 

If yes, what kind of the cultural changes have taken place, are the people affected in this area?...............................................................................................................
12. Has the number of people employed in your area increased?

0.1. Yes
  
0.2. No
 

If yes, mention them ................................................................................................

If no, explain ..................................................................................................

13. Has your level of income increased?

0.1. Two times in a month

0.2. Three times in a month

0.3. Seven times and above 

14. Is there any environmental campaign in your ward?

0.1. Yes

0.2. No

If yes, have you attended

15. What should be done to improve mining activities?..............................................
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
APPENDIX 3: Questionnaires for Miners
Date............................................Village ........................................................................

1. Respondent code Number

2. Age of Respondent

3. Sex of (female/Male)

4. Marital Status 

0.1. Single


0.2. Married 

0.3. Widowed 

5. Education level 

0.1. Never Attended School

0.2. Primary School 

0.3. Secondary Education 

0.4. Diploma 
.

0.5. University

6. Are there any health problems from conducting this activity?

0.1. Yes

0.2. No

If yes, what kind of health problems?.......................................................................
7. Do you use protective equipment in this activity? 

0.1. Yes
 

0.2. No
 

If yes, are you aware of environmental consequences of this activity?

0.1. Yes
 

0.2. No
 

8. Are you observed any changes in the surrounding environment ever since you began this activity?

0.1. Yes
 
0.2. No
 

If yes, what changes?................................................................................................
9. Have you ever noticed soil erosion in this area?

0.1. Yes
 
0.2. No

If yes, where and how severe it is?...........................................................................
10. Are there any unfilled pits in this area?

0.1. Yes
 

0.2. No
 

If yes, how many?.....................................................................................................
11. Can you explain how the area was before and after this activity?

……………………………………………………………………………………...
12. At what level has your income increases?

0.1. Two times in a month

0.2. Three times in a month

0.3. Seven times and above

13. Have you ever experienced any conflicts in this area?

0.1. Yes

0.2. No

If Yes, what was the form of the conflict?...............................................................

14. Is there any Environmental campaign in your ward?

0.1. Yes

0.2. No

If yes, have you attended? …………………………………………………………
APPENDIX 4: Questionnaire for Government Officials
Name of Office ..............................................................................................................

1. Does this activity cause environmental problems in the study area?

If yes, what kind of problems and how do you solve them?

……………………………………………………………………………………...
2. Has this activity increased employment opportunities to the people living around the areas?

0.1. Yes

0.2. No 

3. Are there any conflicts occurring in the study area?

0.1. Yes

0.2. No

If yes, how many times?

0.1. More than once

0.2. More than three times

0.3. More than 8 times

4. What measures are taken to solve these conflicts?

5. Are there any meetings conducted to solve these conflicts?

0.1. Yes

0.2. No

If yes, how many times?

6. What types of conflicts occur?

0.1. Land use.

0.2. Crime (theft)

0.3. Water use

Any other ..............................................................................................

7. Are there any cultural changes, which are the result of this activity?

0.1. Yes

0.2. No

8. What measures/strategies do you have on improving this activity?

9. What problems have you seen in connection with this activity?

10. Are there any by – laws on the operation for this activity?

0.1. Yes

0.2. No

If yes, how are they enforced?  ……………………………………………………
11. Are there cases of contravening such by-laws

0.1. Yes

0.2. No

If yes, how many? …………………………………………………………………
12. What mechanisms do you use in ensuring that sand miners do not destroy the environment? 
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