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ABSTRACT 

Quarrying activities have become a fundamental method in contemporary 

development of mining sector as most of mining firms emphasize on quarrying 

activities. The study specifically sought to assess socio-economic importance, 

environmental impacts, interventional measure taken on environmental conservation, 

and challenges during conservation. The study was based on a case study of 

Uwandani quarrying sites, because it portrays accurately the characteristic situation 

in other bricks/aggregates quarrying done in Zanzibar. Survey of literature and 

documentary review was used in the study and qualitative and quantitative data were 

collected from stakeholder involved in the study.  

The study revealed that most of indigenous people were engaged in Uwandani sites, 

even if their involvement in site varied, but the majority were involved in 

bricks/aggregates quarrying. The perceived benefit of bricks/aggregates quarrying 

was observed “positive” and “acceptable”. Quarries have enabled them to afford 

daily necessities such as food, shelter and clothes. However, quarrying practices 

have resulted into environmental degradation such as land degradation, water 

pollution, air pollution, habitat destruction and loss of biodiversity. Other effects 

were health impacts, socio-cultural and moral destruction. On environmental 

awareness the government, non-governmental institutions together with communities 

had taken measure on environmental conservation including land restoration and 

reforestation, provision of environmental education and financial support for 

conservation.  Despite the conservation efforts made, environmental effects are 

generally escalating in Uwandani. 

It is upon this background that the researcher called on surrounding communities to 

be involved actively on the formulation stage of environmental policy and go as far 

as implicating regulations and rules. Moreover, environmental awareness and/or 

conservation education, monitoring and evaluation should be given priorities, hence, 

improve environmental sustainability. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background of the Study  

Around the globe, the human race has been in search for development, a search that 

never ends throughout one’s life. Even though means and tools used in this search 

differ from one community to another due to differences in technological 

advancement and resources, it is obvious that to develop has never been a free ride. 

In the developed and developing countries such as Tanzania and in remote rural 

areas in particular, development activities are more related to exposing people into 

various activities. Activities like quarrying have always been associated to trigger 

both socio-economic and infrastructural developments. Its momentous have been 

dated back to 2630 BC, the issue of concerns including “the discovering the sources 

of raw materials found on archaeological sites” shapes pyramids, temples and 

monuments as well as infrastructure connection (Nwachukwu and Mbaneme, 2012). 

 

It is therefore impossible to narrate the global and domestic of infrastructure 

connection without related natural aggregated such as bricks,  sand, gravel and 

crushed stone (Langer at el.; 2015). The demand of these materials seem to be more 

influenced by advanced network of infrastructure especially in urban area where 

construction activities is common that includes road, industries, buildings, airport 

and many facilities. 

 

However, the extraction of material has always involved quarrying process which is 

“inherently disruptive to the environments through produced aggregates of waste” 

(Kitula, 2005:405) and “affects aquatic, terrestrial, and air quality aesthetic around 
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the site” (Bianchini, 2007). Although, quarrying being negative effects for both 

society and environment, but the necessity of quarrying is undeniable; it is highly 

demanded for the infrastructure development and entire world economy 

(McCandless, 2013). 

 

UNEP (2014), citing from Steinberger et al., (2010) indicates that nearly 59 billion 

tonnes of aggregates are extracted in the world every year, of which sand and gravel, 

hereafter known as aggregates, account for both the largest share (from 68% to 85%) 

and the fastest extraction increase (Krausmann et al., 2009 ; UNEP 2014). In Israel, 

the supply of mining and quarrying materials is estimated to 50 million tonnes per 

year, of which 75% are extracted aggregate for gravel and the sub grade, whereas 7 

million tonnes are sand and 5 million of tonnes are limestone for producing cements.  

China alone built 146,400 kilometer of road in year (EDE, 2013) that is part 

contributed aggregate of 90% asphalt pavement and 80% of concrete road (Robinson 

and Brown, 2002). 

 

Middle East and Africa estimated to produce 390 million tonnes of aggregates in 

2012 (Jefferies 2012; Lafont 2013). Lafarge Company sold 58.4 million tons of 

aggregates inform of form cement whereas 73.6% of total volume extracted in 

Africa. In South Africa 21 industrial sites used for production of aggregates from 

one or more quarries such that 4.9 million tons aggregates and 1.2milion tons of 

ready-mix concrete was produced in 2012 (ibid). Nigeria, with the fastest-growing 

economy in Africa, boasts the Eko Atlantic project in Lagos, a new city arising from 

the sea. It will use an estimated 140 million tonnes of sand; 700,000tonnes of stone 
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and thousands of tonnes of concrete on what is currently the biggest land 

reclamation site in the world (Pienaar, 2013). 

 

According to National Bureau of Statistics in its publication on statistical abstract of 

2013 illustrate that Tanzanian mining and quarrying sector accounted for 3.3% GDP 

in 2013, provided 2.6% employment opportunity of the total worker employed in 

mining and quarrying industry, regardless self-employed as Quarries members or 

stone cracker. Similarly, the sector was estimated to extracted millions tonnes of 

limestone; 2,345,647 was produced tonnes inform cements, of which 154,481 were 

exported abroad of the country, 2,191,166 has been used at national level 

particularly in housing and streaming transports. Though, it is widely acknowledged 

that poverty, unemployment, and politics are the main contemporary causes of 

bricks/aggregates artisanal quarrying activities (Yusuf, 2012). 

 

Both, Unguja and Pemba has extracted millions of aggregated tonnes in ongoing 

infrastructural activities; i.e. Unguja used hundreds of heap for Malindi land 

reclamation and shaping the historical cities Zanzibar stone town. In, 1860s rebels 

imprisoned in Changuu (Prisoned Island) for extracting coral mines as building 

materials (McIntyre 2006). Lately, in the awake of civilization, the quarrying 

activities has been expanded and modified in sand extracting, limestone bricks 

making, stone crashing and aggregates; whereas currently twenty nine active borrow 

has been registered in the both Islands (Hamadi, 2005). 

 

Alongside, Pemba quarrying highly intends to extract building material for 

construction, decoration and pottery. Initially, both government and quarries 
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members has been benefited greatly from quarrying activities, but later on turned to 

the black market of sand and primary stones. In particular coastal zones site 

endowed with abundance of mineral resources like limestone, coral stone, brick 

making and rubble are main susceptible of black markets. Until the 2005, out of 

“twenty nine active borrow pits” only six has been registered in Pemba (Hamadi, 

2005). 

 

In 2010s, Revolutionary government of Zanzibar following the high demanded of 

quarrying material and its impacts on environments has awakened the awareness on 

environmental conservation. The environmental Act (enacted in1996 and amended 

2015) under the first vice presidents has become responsible for all environmental 

and quarrying activities in Zanzibar. Two operation has been launched: a campaign 

to protect the island’s environment focusing among other concerns tree plantation 

programs, to control and restore over huge pit left out by quarrying activities more 

particularly sand digging and brick making for construction (Yusuf, 2013). 

 

Uwandani quarrying site southern region of Pemba, is among the pilot of the project.  

Early in 2010s, the Department of Environments (DOE) has stops the ongoing 

quarrying process in Uwandani and make rehabilitation for all pits; similar to 

establish Mivinje plantation in cemetery (Backsdale, 2013). Surprisingly, few 

months‟ later works continued again regardless earlier series of environmental 

problem. The issue of inversion of defenseless area, violation of the regulation and 

laws, surpass beyond the limit (exceed 3m), are the main challenges of new 

operational methods in a sites (ibid). 
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Overall, in spite of series of environmental degradation caused by quarrying 

activities, few studies have been conducted on environmental degradation associated 

with aggregates and stone quarrying (Ali & Suleiman, 2002; Makame, 2007; Issa, 

2011; Backsdale, 2013). However, most of them reviewed documents are on 

researches done not relate brick/aggregate quarrying and environment. Assessing the 

effects of brick and aggregate quarrying will arouse the awareness and take 

necessary actions to rectify the situation in Pemba.  

 

1.2 Statement of the problem  

Backsdale (2013) explain that in affording daily necessity, “around 5000 males and 

300 of women are engaged in quarry activities at Uwandani in Pemba Island”. The 

process involves quarrying activities particularly bricks and stone crashing. It is part 

of their economic activities to earn something for living. This is because; to struggle 

on daily life people should be streamed in various activities such as 

quarrying/mining activities (Elizabeth, 2006).  

 

The rapid expansion of unplanned surface quarrying operation, has led to 

environmental threats on the surrounding communities. Nartey, Nanor&Klake 

(2012:362) observe that residents nearby quarrying sites experience risky situations 

including health effect and water pollution. For example, unfilled pits in 

neighborhood community tend to be sources of mosquito breeding (American 

Journal of Tropical Medicine and Hygiene, Jan 9
th

 2013).  

 

Thus, environmental effects have been attracting attention to both government and 

NGOs. Therefore, bylaws and regulations were promulgating to combat more 
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deterioration of environments. In 2013, the Revolutionary Government of Zanzibar 

launched a new Environmental Policy 2013 (amended 1992 policy) and new 

Environmental Management Act No.3 of 2015 (repeals Act No. 2 of 1996). Both, 

calls for existing environmental related laws and other sectoral legislations to be 

reviewed in line with policies and strategies for effective implementation for 

sustainable environments. On implicating, early in 2010s, develops area-based 

natural resources assessment and address priority issue such as landfills 

rehabilitation of quarrying sites, awareness meetings, clubs and training in 

communities on land resources managements that has potential to environments. 

Uwandani quarrying site has been piloting for case of developing and testing a 

coherent mining plan and rehabilitation approach in Zanzibar (RGoZ, 2008). 

 

Despite the Government efforts, few pits were rehabilitated, quarries has return close 

to its normal and the current negative environmental impacts is yet to be established. 

Though effective strategies, policies and new operational methods of extraction 

being put in place, the destructions will be far from over, hence lead to continued 

environmental impacts (Backsdale, 2013). The question in this study is why 

environmental degradation continues in Uwandani Pemba despite the government’s 

intervention to address the situation. 

1.3 Research objectives  

1.3.1 General objectives   

The general objective of this study was to assess the effect of bricks and aggregates 

quarrying on the environment in Uwandani Pemba.  
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1.3.2. Specific objective of the study   

i To assess socio-economic importance of bricks and aggregates quarrying.  

ii To examine the environmental impacts of bricks and aggregates quarrying.  

iii To examine the interventional measure taken on environmental conservation.   

iv To determine challenge facing people on environmental conservation.   

 

1.3 Research Questions  

i What is socio-economic importance of bricks and aggregates quarrying at 

Uwandani? 

ii What are the environmental impacts of bricks and aggregates quarrying at 

Uwandani? 

iii What are intervention measures taken on environmental conservation at 

Uwandani?  

iv What are the challenges facing people on environmental conservation at 

Uwandani? 

 

1.4 Significance of the Study  

The outcomes of this study will contribute toward the political and administrative 

improvement of managements of the quarry industries in Tanzania particularly in 

Zanzibar. The result of this study also provides inputs to study formulation on 

sustainable natural resources use and economic activities such as a fishing, tourism, 

farming and livestock.  The conclusions and recommendations of the study may be 

useful for both academic and Zanzibar policy makers by identifying the best 

effective methods to environmental deterioration associated with quarrying and 

mining activities.   
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction  

Several researches have been conducted on mining and quarrying activities similar 

to its effects on environments and contributions to economic development of 

countries endowed with mineral resources. That’s highlight different portion on 

mining and quarrying industries, whereas some researches focusing on the benefits 

of mining to economic development, others emphasis on the negative impacts of 

quarrying on the overall development of such economies. This chapter reviews what 

has been documented in quarrying and environment such as a concept, definition of 

key terms, theoretical review, empirical review, knowledge gap and conceptual 

frame work.  

 

2.2 Definition of key terms and Concepts  

2.2.1 A bricks   

A Brick is a block or a single unit of a kneaded clay-bearing soil, sand and lime, or 

concrete material, fire/dried hardened and/or natural extracted, used in masonry 

construction. Fired bricks are the most common type, and are laid in patterns using 

various kinds of mortar to make a durable structure. Usually a brick varies in its 

shape, size and forms depending on location and material produced. Most basic 

category are fired hardened (those formed by burning), non-fired (formed through 

dried) and locally extracted (Stone and/or Limestone bricks).  

Clay brick is products of clay and/or shale structural material, dried and fired into a 

durable earthenware product. It is compares favorably with stone as structural 

material for fired and/or sun dried (Gowans, 2014). The size and shape is 
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determining by user, but mostly is rectangle, triangle and/or punched rectangle. The 

color depends on sources of material sometimes being brown, light grey and 

sometime decoration for more attraction.  

 

Concrete brick is a mixture of cements and aggregates, usually sand, gravel and/or 

sand stone formed in molds and cured. It is very technological design of productions 

that produces heavy and hardens blocks sometimes is compared with concrete blocks 

that differed in their sizes. Concrete bricks use both traditional and automatics 

machine where design is desirable of producer and consumer (Wikipedia 2014).  

 

Natural-stone bricks are quarried out of mountain and underground mine. Stone 

brick is a shaped, designed piece of extracted material; mainly original blocks 

appeared in its reality mismatched in the sizes. Many of the products used in reality 

form, even though others decorate for polish, honed, flame, brushed and/or harmed 

state for more decoration. Limestone, coral rocks, marble, granite, travertine, slate, 

quarts and/or sand stone are most material in production 

(http://mcpheemasonry.com/resources.html).  

 

2.2.2 Aggregates  

An aggregate is an assemble quantity of disintegrated components, elements and/or 

part collected into a bulk. Typically aggregates are remnants of grainy minerals 

material such as sand, gravel, crushed stone ensuing from massive extraction of land 

resources.  

 

http://mcpheemasonry.com/resources.html
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Aggregate is “the component of a composite material that resists compressive stress 

and provides bulk to the composite material” (Wikipedia, 2010). Aggregates are 

usually extracted and graded at the pit or plants. Distinction in sizes and shapes is 

determined by the nature of the rocks and desire of crusher; even if others are natural 

occurring likes mixture rocks and minerals. Existence of aggregates is inescapably in 

quarrying sites regardless being another form _recycling process, or crushed waste 

concrete.  

  

Physically, Aggregates found in dual forms, either naturally formed or/and 

manufactured. Natural aggregates are those naturally formed without changing their 

reality during the processing such as crushing and grading. Some examples in this 

category are sand, crushed limestone, and gravel.  Manufactured (synthetic) 

aggregates are artificially physical fashioned as products or an industrial products or 

an industrial by-product. Some examples are blast furnace slag, lightweight 

aggregate (e.g. expanded prelate), and heavy weight aggregates (e.g. iron ore or 

crushed steel (teaching.ust.hk).  

  

2.2.3 Mining and Quarrying  

Mining is the extraction of valuable minerals or other geological materials from the 

earth, from an ore body, vein or (coal) seam. The term also includes the removal of 

soil. Materials recovered by mining include base metals, precious metals, iron, 

uranium, coal, diamonds, limestone, oil shale, rock salt and potash. Any material that 

cannot be grown through agricultural processes, or created artificially in a laboratory 

or factory, is usually mined. Mining in a wider sense comprises extraction of any 

http://en.wikipedia.org/wiki/Composite_material
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non-renewable resource (e.g., petroleum, natural gas or even water). Mining intends 

to extracts nonmetallic rocks and aggregates (Nartey, et, al., 2012:332).  

 

Quarrying is the process of obtaining underneath resources, usually are non-metal 

rocks. Some resources involved rivalry includes sandstone, lime-stone, perlite, 

marble, ironstone, slate, granite, rock salt and phosphate rock. The term also 

involves baring the outer layer. Quarrying involved both Artisanal minor and 

industry; buts its suitability of the stone for quarrying depends on its quality, the 

possibility of cheap and ready conveyance to a large market; and its inclination and 

depth below the surface (ibid.: 332).  

 

2.2.4 Limestone Quarrying  

Limestone is a sedimentary rock composed primarily of calcium carbonate with the 

occasional presence of magnesium (UTCCP, 2009). Most limestone is biochemical 

in origin meaning the calcium carbonate in the stone originated from shelled oceanic 

creatures. Limestone can also be chemical in origin as is the case with travertine. 

Chemical limestone forms when calcium and carbonate ions suspended in water 

chemically bond and precipitate from their aquatic sources.  

  

Limestone quarrying  involve all processes of extracting sedimentary rock 

composed largely of the minerals calcite and aragonite, which are different crystal 

forms of calcium carbonate (CaCO3). Usually this kind of limestone rock is 

composed of skeletal fragments of marine organisms such as coral or foraminifera. It 

is soft things that simple to extracts and shape desired types of rocks. Most of them 

reused building, as aggregate for the base of roads, as white pigment or filler in 

http://en.wikipedia.org/wiki/Sedimentary_rock
http://en.wikipedia.org/wiki/Sedimentary_rock
http://en.wikipedia.org/wiki/Aragonite
http://en.wikipedia.org/wiki/Polymorphism_%28materials_science%29
http://en.wikipedia.org/wiki/Polymorphism_%28materials_science%29
http://en.wikipedia.org/wiki/Calcium_carbonate
http://en.wikipedia.org/wiki/Calcium_carbonate
http://en.wikipedia.org/wiki/Coral
http://en.wikipedia.org/wiki/Foraminifera
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products such as toothpaste or paints, and as a chemical feedstock (Wikipedia, 

2014).  

 

2.2.5 Environments  

Environment, the complex of physical, chemical, biological and/or aesthetic 

conditions and factors that influence the live of human beings and their surroundings 

like buildings and/or other artificial structures (NEP
1
 1997),Tanzania. It 

encompasses all biotic and a biotic things occurring naturally on the earth’s and from 

their own act upon an organism or an ecological community its form and survival.  

 

Environment refers to the physical factors of the surroundings of human beings 

including air, land, water, climate, sound, light, odour, taste, micro-organism, the 

biological factors of animals and plants, cultural resources and the social economic 

factor of aesthetics and includes both the natural and the built environment and the 

way they interact, (EMA
2
, 2004),Tanzania.  

  

2.2.6 Environmental Degradation  

Environmental degradation is the disintegration of the earth or worsening of the 

environment through consumption of assets, for example, air, water and soil; the 

destruction of environments and the eradication of wildlife (Shah, 2014). Ecological 

effect or degradation is created by the consolidation of an effectively substantial and 

expanding human populace, constantly expanding monetary development or per 

capita fortune and the application of asset exhausting and polluting technology 

(ibid.)  

                                                 
1
 National Environmental Policy (1997), Tanzania  

2
 Environmental Management Act  (2004),Tanzania  

http://en.wikipedia.org/wiki/Toothpaste
http://en.wikipedia.org/wiki/Paint
http://en.wikipedia.org/wiki/Feedstock


13  

  

 

Environmental degradation is the deterioration in environmental quality from 

ambient concentrations of pollutants and other activities and processes such as 

improper land use and natural disasters. It is result of socio-economical, 

technological and institutional activities reducing biological diversity and the general 

health of the environment. This process can be entirely natural in origin, or it can be 

accelerated or caused by human activities (Muthukrishnan, 2010).  

 

2.2.7 Land degradation   

Land degradation is an “any form of deterioration of the natural potential of land that 

affects ecosystem integrity either in terms of reducing its sustainable ecological 

productivity or in terms of its native biological richness and maintenance of 

resilience (the gef.org, 2015)
i
.  

 

2.3 Empirical Review  

2.3.1 Globally Quarrying  

Quarrying in all regions of the world is progressing at a faster rate than previously 

observed. It is estimated 59 billion tons of aggregates extracted annually 

(Steinberger et al, 2010). It is result of demand for industrial, domestic, agricultural 

and other purpose so as to satisfy the need of rapidly growing population (Olesegun 

et al, 2009). However, the world’s population exceeded 7 billion in 2011 (Lafont, 

2012). According to United Nation forecasts, it should exceed 8 billion in 2025 and 

9 billion in around 2050; this means that in less than 40 years, an extra two billion 

people will need material for building construction_ congregate, bricks and 

aggregates (ibid). To maintain high expansion of population growth cheaper and 
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faster methods of extraction are result of desire for increasing profit and pressure of 

international market (Jalil et al. 2014). This is because profitability and efficiency of 

quarrying are directly related to equipment reliability. On supporting the argument 

Lafont (2013) assert that  at year –end 2012, nearly 223 million tonnes of raw 

material_ like limestone, chalk, marl, shale and clay had extracted for cement 

production in 58 countries (ibid).  

  

Conversely, Apart from huge amount raw material extracted for construction, still 

the majority quarriers are located fairly close to urban environments due to the 

expensive of transporting raw material into the city for industrial use in buildings 

and roads (McCandless, 2013). As a result, inhabitants of neighborhoods near 

quarries are subjected to air pollution from dust, noise pollution from trucks and 

machinery, and the destruction of what may have once been a beautiful landscape 

(ibid).  Not only do quarries often negatively impact those who live nearby, but they 

often leave residual undesirable effects on the milieu. The impacts of spills oil and 

chemical run of pollutants in water is strong and has long history (Bianchini, 2007). 

The Well-Known history is  

―Of course this kind of contamination has a strong impact also in the 

economy. The most known case is the case of Pennsylvania. In the 

western part of the State acid mine drainage has affected four major river 

basins; it has specifically made more than 4.000 km of rivers and streams 

uninhabitable to fish and unsuitable for drinking, with an addition of 

more than 800 km of waterways designated as impaired‖.(PADEP (1997), 

Bianchini 2007) 

  

While quarrying can be a negative industry for society and for the environment, the 

necessity of quarrying is undeniable (McCandless, 2013). In order for human 
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civilization to continue as it has since the industrial revolution, we need the retrieval 

of resources from quarries in order to create our homes‟ foundations, transportation 

structures with cement, concrete, asphalt, and crushed stone, and other industrial 

uses such as abrasives, binders, additives, and roofing. Millions of people worldwide 

are employed by quarrying practices, and therefore a removal of the quarrying 

industry would result in the loss of jobs for countless families (ibid).  

  

Consequently, the proactive measure is unescapably for sustainable quarrying. 

Recycling material will better means to cease quarrying practices however 

appropriate rehabilitation and formulate management plan of site will reduce the 

socio environmental impacts (Bianchini, 2007). The potential transformation of 

quarry sites into a variety of sustainable uses would not only remedy the negative 

effects of quarrying, but could create sites of greater social, environmental 

(McCandless, 2013).  

 

2.3.2 Tropics and African Quarrying  

Several reviews indicate the increase in the trend of quarrying activities in Tropical 

and African countries. Abeli (2012:21) indicate that “Socio-economic, political and 

environmental factors have created incentives” for growth quarrying and extensive 

exploitation over resources in Trop-Africa zones. This also upheld by Issa (2011) 

who considers the expansion of quarrying activities is a result of “climatic 

variability, pressure of earning income or having no other reliable alternative 

activities”. In adaptation of climatic variability people they engage in alternative 

activities such as quarrying and stone brick making (UNICEF, 2013).  
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However, extensive migration toward alternative source of resources like bricks 

making fuels disruption of ecosystem, blockage of natural drainage, even the 

magnitude of vegetation remain in black sheet (Maponga & Manyanduri, 1998; Lad 

and Samant, 2014). It is result of improper land use management and inappropriate 

policy on quarrying in all of Trop-Africa countries.   

 

Many of quarrying sites is experienced to overpopulated, overutilization of 

resources, illegal routes, deforestation, illegal logging and the use of chemical and 

blasting as well as criminals cases (Bianchini 2007). This is result of extraction 

technique and machine that modified for increasing efficiency in the quarrying 

operation and processing. The modification of extraction tools and methods is a 

desire for increasing profit and pressure of (Cloke & Thomas, 1996; Jalil et al. 

2014).    

 

The Expansion population growth has increased the demand of resource that 

transforms woodland world dependent material toward quarrying resource material 

because of high demand building resources. According to UNEP cited in Abeli 

(2012) consider that nearly 70% of woodland in African and Tropical region 

converted due shifting and construction material. In order to combat more 

deterioration many turn to alternative here quarrying seemed to be more proactive. 

South Africa only estimated to more than 61 industries for producing construction 

material including Aggregates ready mix concrete industries (Lafont, 2013).  

 

Aigbedion and Iyayi, (2007) argue that extraction activities should three core phases 

“Exploration, Mining and processing”. Bianchini (2007) add the construction phase 
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is more dangerous stage in quarrying process; it is characterized by illegal routes for 

finding out easy, cheaply and quickly of reaching locality, deforestation for access 

the road, and/or accidents with illegal hunting of wild animal. In addition 

deforestation and illegal route promotes habitant fragmentation, illegal logging, land 

deterioration and soil compaction (ibid).  Untreatable problem for African countries, 

majority of quarrying sites not pre and post closure assessment due political 

influence together with poverty. Borrow pits usually influence the increasing 

inflection diseases like Malaria and cholera.  

 

2.3.3 Quarrying in Tanzania   

Findings from literature show that, Tanzanian has other sources of income, although 

many of them they engaged in self-employed sectors including artisanal 

mining/quarrying. Kabwe (2008) assert that mining/quarrying has provided 1,780 

formal employments and around 500,000 informal employment before 1997 and 

13,000 formal employed post 1997 regardless self-employed. Thus, associates the 

influx of immigrants toward mining for searching job opportunity (Kitula, 2005). 

  

Nangale (2012) confirm that the problem of unemployment and underemployment 

have been inflexible issues for Tanzania since independency, particularly in 1970s 

when the country economy falls to 5% in 1980s and 1% in the beginning of the 

1990s. However, the creations of new mining/quarrying site has been enhancement 

the number of employments opportunity; there were 2,854,237 created employment 

from 2005 - 2010 (Nbs.go.tz, 2015). Amongst them, 680,000 are self-employed in 

quarries and mining sites (Deborah and Jesper, 2012). 
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Malele (2009) shows that mining/quarrying activities are among the pivot of disaster 

risk particularly in large cities. Such areas usually are associated with air pollution 

from dust which may led  respiratory diseases such as TB, pneumonia and 

bronchitis, water pollution, diseases, land degradation. Also, he add that, areas were 

predominates of diseases associated with water pollution, land degradation and 

Noise pollution. On upheld the United Republic of Tanzania (2010) considered that 

existing barrow pit as result of quarrying may become filled with rainwater and 

become hazardous for surroundings specifically for children and animals by 

breading sites for vectors like mosquitos and bilharzias.   

  

Kitula (2005) accept that, uncontrolled quarrying activities led both socio-cultural 

and environmental changes. The issues including disturbances of livestock keepers 

and farmers, mine pits led unfavorable land for agriculture activities, diversion of 

rivers, soil contamination, landscape destruction and destruction of biodiversity. 

Alongside, sociocultural impacts indigenous turnoff their culture, as result of 

prostitution, increasing of incidence banditry, lifestyle as well competition of natural 

resources. In addition, the climatic changes scenario across multiple general 

circulation models show increases in country averaged mean temperatures of 1.3°C 

and 2.2°C projected by 2050 and 2100, which are broadly consistent, though lower 

than, projections used in Tanzania‟s Initial National Communication (Agrawal et.al 

2003).   

 

 Again, Malele (2009) conclude that the promulgation rules, regulation and 

procedure, their effective implementation will convenient, aesthetics and safe living 

environments would reduce the unnecessary disaster and risk in the environments.   
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2.3.4 Quarrying in Zanzibar  

The rapid population growth, “climatic variability, more pressure of earning income 

and/or no other alternative activities” has accentuated even further the grave problem 

of waste management of resources (Issa M, 2011). Apart from climate variability, 

natural or synthetic population growth has upsurge misuses and/or over utilization of 

resources, in demand of construction material and employment that led recent 

growth in environmental-polluting quarrying and mining activities in Zanzibar 

(Yusuf, 2012; Rotarou 2013).  

 

Indeed, quarrying and mining remain as stemming environmental devastation.  

Yusuf (2012) cited in Rotarou. (2013:13) quarrying and mining sectors has not 

received the necessary attention on extracting activities and improper land use plan, 

mainly on account that so far these activities are performed in less fertile, coral rag 

areas. However, it is argued that this type of environmental degradation, normally 

dominate by infrastructure building material, road and administrative facilities (ibid).   

 

Particularly, Aggregates quarrying and stone brick making operated all around 

Zanzibar also enrolled on major sources of environmental problem. Limestone and 

aggregates used for bricks making specifically as a building material like houses and 

latrine pit, whereas aggregates like sand, gravel, crushed stone and slag used to make 

concrete.  

 

Nonetheless, the methods and processing operation of aggregates and brick 

quarrying produce number of infection on environments such as “airborne dust, 

blasting, vibration, noise” and mass wasting (Vincent, 2012:362). On the other hand, 
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sand mining causes coastal erosion, has a negative impact on the local wildlife, and 

causes problems for coastal communities who rely on fishing for their livelihoods 

(Yusuf, 2012; Rotarou. 2013:14). Furthermore, the removal of physical coastal 

barriers, such as dunes, leads to flooding of seaside communities (ibid).   

 

2.4 Policy Reviews   

A policy is set of guiding principles intended, and is implemented as procedure or 

protocol, officially to achieve the goals. The word policy is not tightly define 

concept, but highly flexible one, used in different ways and occasions such as 

government, institution, group or individual (FAO, 2015).    

 

Environmental policy aims to “safeguarding our natural resources and promoting 

sustainable development for ourselves, our children and future generations” 

(UNECE, 2015). Again, environmental policy refers set of principles, regulation and 

laws that governs human to live on sympathy with surrounding environments. In 

safeguard of the environments several has been concern included air and water, 

protection of natural resources, biodiversity, both wildlife and endangered species.  

  

Agenda 21/ Action plan as products of Earth Summit (UNCED) with regards of 

sustainable developments implemented worldwide provides options for combating 

degradation of the land, air and water, conserving forests and the diversity of species 

life. It deals with poverty and excessive consumption, health and education, cities 

and farmers. Through, the policy plans and program taken into account of 

intersectoral sector aiming to balance the interest of group balance, for short term 

and long term needs in environments and developments (UNSD, 1992).   
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Tanzania has become active community member by implementing a number of 

global and Regional Environmental Treaties, as a basis for global and regional 

cooperation in the pursuit for sustainable development. The contribution towards a 

peaceful, healthier and better global environment for present, Tanzania has been 

adopted in 1997 when National Environmental policy (NEP) introduced. This policy 

was developed as point of departure for linking the environmental and natural 

resources as an integrated part of Tanzania. It stresses on familiarizing the reader on 

linkage of keys environmental, poverty and Tanzania by associating surrounding 

resources such as Land, air, water, biodiversity, forest and woodland. Its objective is 

being sustainable for both environments and development. This policy was 

promulgated for six specific major concerns, included Land degradation, lack of 

accessible good quality of for both rural and urban in habitants, environmental 

pollution, loss of wildlife and biodiversity, deterioration of aquatic system; and 

deforestation which are major challenge of Tanzania (URT, 1997). 

  

Land degradation touches large areas and many people in dry land regions. It 

predominantly through soil erosion, overgrazing, increased population pressures and 

excessive use of natural resources, the changes lead to breakdown of production 

system.  

 

A combination of factors makes soil erosion that involves wearing away of the top 

soil, transportation and deposition in lower stage probably bring to semi-arid areas 

like central of Tanzania (Kangalawe, 2012).    
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Environments have been agent of receiving harmful foreign substances and/or 

natural occurring contaminants that change the realistic of partner like land soil, 

water, air and living organisms. Atmosphere is among the partner environmental 

which has been complaining to receive large amounts harmful particulates that cause 

diseases, death to humans, and damage to other living organisms. At the national 

level, Tanzania Bureau of Standards (TBS) introduced standards to inspect all 

vehicles imported to our country to check if they are roadworthy and 

environmentally friendly before they are allowed into our environment (Haule, 

2015).  

  

Extinction is a natural part of life on Earth. Currently extinction is a result is a 

natural and artificial shift in the environments that affects wildlife habitats. 

Endangered species were most threating by multiple factors; invaded of the habitats 

such as forest, bushes, rivers and dams. Typically, they reduce or eradicate its 

authenticity as a habitat for the other species that live there. Because of threatening 

and increasing of endangered group of species, there is high concentration in wildlife 

species most of the wildlife protected. In Tanzania are “situated in the rangelands, 

about 40% of Tanzania’s land surface is under one or the other form of protection 

(Rija et al., 2013). 

 

On the islands sides, The Zanzibar Environmental Policy (ZEP) of 2013 with 

coincided of National Environmental Policy of 1992 under the first Earth Summit in 

Rio de Janeiro pomulgated the policy that deliberates policy guidance with tension 

of protecting and improving the environment together with its partner for quality 

uses in both present and future generations. Highly intended to institutionalize and 
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legalize the issue like environments, biodiversity, land, water and air, renewable and 

non-renewable resources, environmental awareness and environmental impacts 

assessments (RGoZ, 2013). 

 

The promulgation of the Zanzibar environmental policy 2013 has been supporting 

tools for the formulation of new Environmental Managements Acts No. 3 of 2015 

that call for sustainable developments. Similarly, has been a pivot of meeting 

national and international goal i.e. being supportive tools of the Zanzibar vision 2020 

and the Zanzibar Strategy for Growth and Reduction of Poverty (ZSGRP), the East 

African Treaty of Natural Resources and Environment, and the international 

environmental conventions and agreements, which include the outcome of Rio + 20 

for a balanced integration of the economic, social and environmental aspects towards 

the green economy of the world. Based on these facts, the Zanzibar Government 

recognizes the need for an urgent action to address these prevailing challenges in a 

multi-pronged approach for the benefit of present and future generations (RGoZ, 

2013).  

 

2.5 Research Gap  

Most of studies concern with Quarry focuses on socio-economic, social acceptance, 

restoration, conflicts, role and pollution resulting from mining and Artisanal small 

scale mining (ASM); also lack of alternative resources of brick quarry specifically in 

Uwandani quarrying site. For instance the well-known review like; “adoption of 

improved stoves and deforestation in Zanzibar: management and environmental 

quality” (Makame, 2007); “Social economic and environmental effect of stone brick 

making: A case of Micheweni zone Zanzibar” (Issa M, 2011); “Land Ladies: Gender 
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and Access to Shambas and Quarries in Pemba” (Backsdale, 2013); Environmental 

Impacts of Tourism in Zanzibar (Rotorou. 2013).  

 

Among of the study such as mentioned above is seemed to be conducted out 

geographical range, having a little information toward coastal zone and others not 

currents studies. Therefore; this Study fills the gap by assessing the effects of bricks 

and aggregates quarrying on environment at Uwandani Pemba.   

  

2.6 Conceptual Frame Work  

The study was assessing the relationship between two variables; whereas, bricks/ 

aggregates quarrying and environmental were considered at Uwandani ward. 

However, the study involves three kind variables to determine the effects of ongoing 

quarrying to the environments. Such variables includes: independent variable, 

intervening variable and dependent variables reflects the environmental volatility 

caused by quarrying activities.  

 

Independent variables, the figure assumes that environmental impacts along the 

quarrying sites is a results of ineffectiveness quarrying processes, extracting 

techniques, technological used, desire of generating income, quartile processes, 

decreasing of agricultural land and employments opportunity. These determinants 

usually influence the influx of immigrants toward the quarrying sites; in turn on, 

increases the annihilation of the environments.  
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Intervening variables, the environmental impacts also was influencing by violation 

of governmental rules and regulations, cultural context, the behavior and level of 

education of community involved in the cites and/or climatic change and variability. 

 

Dependent variables, quarrying activities has results land degradation, environmental 

pollution, generating unproductive land, deforestation, Habitants destruction and loss 

of biodiversity. 

Overall, the figure assumes that the ongoing quarrying activities with ineffective 

quarrying process influence the effects towards the environments. 
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Source: Researcher proposer 2015 

Figure 1: Conceptual Framework Showing Relationship between 

Bricks/Aggregates Quarrying Affect and Environments. 
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CHAPTER THREE 

METHODOLOGY 

3.0 Introduction  

This chapter presents procedures of how the research was carried out. It includes the 

research design, study population, sample size, sampling technique, and instrument 

of data collection, quality control, validity and reliability of the study, data analyzes 

and ethical consideration.  

  

3.1 Research Design   

Research design is the plan for carrying out a research project (Amin, 2005). This 

study adopted a mixed approach of qualitative perspective with acceptance of 

quantitative data. The design were preferred because it helped to build a broader 

picture by adding depth and insights to numbers through inclusion of discussion; the 

approaches offered more than one way of looking at the situation; facilitate capturing 

varied perspectives and facilitate planned minimum statistical analysis to enable 

quantitative summary of findings. The design worked towards making it more 

representative especially by correlating environmental effects and aggregates 

quarrying in Uwandani.  

  

3.2 Study area selection and criteria  

The study was carried out at Uwandani ward/Shehia which is administratively in 

Chake-chake District in South Region Pemba. The researcher was intended to use 

seven villages out of fourteen within the Uwandani ward. The following villages 

were considered on gathering data: Uwandani, Mjananza, Pande Mkwajuni, 

Mibungoni, Musharifu, Makaani and Gongoni. These villages were considered 
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because are the neighbors‟ of quarrying sites and quarrying is among their main 

economic activities.    

  

3.3 Study Population  

Bryman (2001) stated that, a study population basically is the universe of units from 

which the sample is to be selected. Therefore, the study population was included 

District officers (quarrying, land and environments), quarrying committee leader, 

local leaders and community/quarries members‟ derived household in Uwandani. 

According to National Bureau of Statistics 2012 population and housing census; 

Uwandani ward had about 2632 people. It is nearest ward about 1km from the 

quarrying sites. Local communities beyond 1km there would be no significant 

cumulative effects (Nartey, Nanor & Klake, 2012).  

  

3.4 Sample Size  

A sample size refers to the number of items to be selected from the universe to 

constitute a sample (Kothari, 2004:56). The study samples drawn from Uwandani 

ward/ Shehia, the total of 71 households were included in the sample. One from each 

household was interviewed. This sample size was generalized the result to the 

statistical relation between variables. The sample study obtained through simple 

random sampling; that is in each street, a test was picked one after another randomly 

until required the number of respondents obtained. According to Yamane (1967) 

cited in Msuya (2012: 36) the following formula used to obtain sample.  

n = N/ (1 + N (e)
 2

)   Whereby;- n = Sample size  N = population size  e = level of 

precision …………10%  
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Table 3. 1: Sample Distribution of Respondents from seven villages 

Village  Household 

number 

Sample 

distribution 

Ni =npl/p 

Sample size 

calculation 

(Solving’s formulae) 

Uwandani 40 12 n   = 2 

 

n  = 2 

 

n =      = 71 

Mjananza 36 10 

Pande mkwajuni 35 10 

Mibungoni 29 8 

Musharifu 34 10 

Makaani 38 11 

Gongoni  33 10  

Total  245 71 n = 71 

Source: Researcher, 2014  

Therefore the total number household of each village will determine the number of 

interviewee  

 

Key informants were village executive officers selected from community, one from 

each community; three governments officially whereas District Land Officer, 

Districts Environmental officer and Districts Quarrying officer was considered in 

interviewing. Key informants were flexibility in exploring new idea and issue that 

had not been anticipated in planning study but relevant to it purpose (Krunner, 1985; 

Vuai, 2013).  
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Table 3. 2: The Distribution of Respondents in Ward and key informants   

Distribution of Key Informants    

Respondents 

Categories   
Location  

Number of 

respondents 

Sample 

Technique 

Used   

Districts Environmental 

Officer   

Government offices  1  9.1   Purposive  

Districts Quarrying 

Officer   

Government offices  1  9.1  Purposive  

District Land Officer   Government offices   1   9.1  Purposive  

Leader of Uwandani 

environmental  

Quarrying Committee  

Quarrying sites  1   9.1  

Purposive  

Village  Executive 

Officers   

Villages  offices  7 63.6  Purposive  

Total     11  100      

Source: Vuai 2013 Modified  

  

3.5 Sampling Procedure/techniques  

Sample techniques are the procedures the researcher adopts in selecting items for the 

sample (Kothari, 2004). In this particular study, the researcher combined of sampling 

methods to select the items.  

 

3.5.1 Simple random sampling  

According to Amin (2005) simple random sampling is obtained from the people in 

such a way that respondents have equal chance of being capable to participate in the 

study. This method was employed to select the respondents from household member. 

Numbers were assigned against member’s names arranged alphabetically and written 

in the pieces of papers, folded and put into the box. The researcher picked one by 
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one without replacement until the desired number of respondents is reached. This 

method is preferred because it is free from bias and gives equal chance to any 

member in the list (population) of being selected for interview.  

  

3.5.2 Purposive sampling  

Purposive sampling is the type of sampling method where the researcher uses his/her 

own judgment regarding the participants from whom information will be collected. 

This method was employed to the governmental officials (chief quarrying officer, 

Land officer, environmental officer, forest officer) local and quarry leaders. These 

respondents were considered in the study because they were used to give an 

overview and broader level of information and specific data required in the study 

with practical experiences. Precisely, they gave thorough information pertaining 

study.   

  

3.6 Data Collection Methods and Tools  

The primary data was collected using two different tools, namely; questionnaires and 

interviews. The secondary data was obtained through the documentary review, 

journals, books, bulletins and articles. The secondary data explored a lot of 

information and idea of the study.  

  

3.6.1 Questionnaires   

Questionnaire is a form consisting of interrelated questions prepared by the 

researcher about the research problem under investigation, based on the objectives of 

the study (Amin, 2005). The researcher had prepared structured questionnaire to 

collect specific data from community members randomly selected. The 
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questionnaires had two sections. Section one was personal information of 

respondents while another section being structured question.  Above questionnaire 

was accompanied by a cover letter which explained the purpose of the study and 

instructions on how to complete it. The questionnaire was also allowing respondents 

to complete it at their time to give view without fear, similar to get significant 

number of respondents within limited resources.  

 

3.6.1 Interviews Guide  

According to Amin (2005:178) an interview is an oral questionnaire where the 

investigator gathers data through direct verbal interaction with participant. Face to 

face interview using both structured and unstructured questions was employed. An 

interview guide used to gather additional data from district official (quarrying, land, 

environments and leader of Uwandani environmental committee). The person-to-

person interview is important in securing first hand experiences and perception from 

the respondents. The researcher was eager to get preliminary field findings that 

shared with respondents in order to generate common ground of understanding of an 

appropriate way forward.   

  

3.6.2 Focus Group Discussion (FGD)  

Also data were collected through focus group discussions where researcher was 

arranged FGD of seven respondents. Questions were discussed in one session’s, 

whereas seven village executive officers were considered in the discussion. Using 

this method of data collection, researcher was used trick questions that allowed 

respondents to come up with envisioned responses and excellent answers. The 

researcher preferred this method of data collection, because it is first handed data 
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and involved many people at the same time. According to Morgan (1998) cited in 

Laurent (2010), the FGD should be constitute six to seven people.   

    

3.6.3 Surveys   

The researcher was applied this methods at Uwandani ward. The researcher used 

these methods during the pilot survey of the studied area. The chosen of this study 

was to familiarize with study area, checking the availability of study population and 

estimate the tentative cost. Study site survey will also be used to check whether the 

time allocated for data collection is enough (Sanga, 2011:42).  

 

3.7 Data Processing, Analysis and Presentation   

Collection of primary data was followed by arrangement of data before analyzing or 

interpreting their implications. Before carrying out processing and analysis, the raw 

data were coded and arranged according to their respective themes. Babbie (2007) 

noted that coding is a process whereby raw data are transformed into a standardized 

form suitable for machine processing and analysis. Two sets of data were collected, 

namely qualitative and quantitative data. The data from community respondents 

were coded, processed, analyzed and presented by use of frequencies, tables. The 

explanation and responses from interviews were grouped into related themes and. 

then presented in the form of written textual quotes.  

 

3.8 Validity and reliability of the instruments  

The validity and reliability of the instruments were tested in the following ways;-  
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3.8.1 Validity  

Validity refers to the appropriateness of research instruments (Amin, 2005:284). The 

data collection instruments were constructed in such a way that they had an adequate 

number of items and each item or question had a link to the objectives of the study. 

Following the consultations with the supervisor, the researcher made necessary 

adjustments to ensure clarity; relevance and comprehensiveness were guaranteed in 

order for the instrument to tap relevant information from the field.   

  

3.8.2 Reliability  

Reliability refers to instrument consistency in measuring whatever it is intended to 

measure (Amin, 2005:284). For reliability of an instrument, the researcher designed 

the instrument to ensure collection of necessary data is achieved in accordance with 

study objectives, which then submitted to the Supervisor. As a pilot, the researcher 

tested the instruments to five respondents from the project areas. The preliminary 

findings showed that the instruments were reliable and could capture the information 

needed. These tested respondents were not included in the actual study.  
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CHAPTER FOUR 

DATA PRESENTATION, ANALYSIS AND DISCUSSION 

4.0 Introduction  

This chapter presents and interprets the data collected from the field. It includes 

analysis of the background information of the respondents, analysis of the social 

economic importance of aggregates quarrying, analysis of the environmental 

impacts, intervention measures taken and challenges facing people regarding 

environmental conservation in relation to activities of bricks and aggregates 

quarrying at Uwandani Ward.  

 

4.1 Presentation of Findings   

The researcher administered seventy one questionnaires and conducted three 

interviews with government officials and focus group discussion of seven village 

executive officers. Whereas the seventy-one questionnaire respondents were 

randomly selected, the interviewed officials were purposefully selected to participate 

in the survey. All the selected respondents successfully completed the given 

questionnaires that were all collected by the researcher.  

 

The respondents were given a choice to fill the survey in English or Swahili 

language. However, all the respondents filled the survey in Swahili. None of them 

filled in English. This indicates that it was very significant to offer the tools in 

Swahili because it is their mother tongue. During the study all data collected from 

the respondents was quantitatively analyzed through tables and charts that are to be 

used as key tools in description. The information obtained from officials and local 

leaders was presented in descriptive form to clarify issues.  
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Seventy-one (71) respondents were drawn from household members from seven 

villages involved in the study. These villages were Uwandani 16.9%, Mjananza 

14.1%, Pande Mkwajuni 14.1%, Mibungoni 11.3%, Musharifu 14.1%, Makaani 

15.5% and Gongoni 14.1%. Regarding the respondents’ sex, the results in Table 4.1 

shows that the majority of the respondents were male 57.7%, against 42.3% female.  

 

Table 4. 1: The distribution of respondents in term of sex and villages   

Name of Village  

Sex of respondents  Total  

Male  Female  Freq.  %  

R
es

p
o
n

d
en

ts
 

Uwandani  

Mjananza  

Pande Mkwajuni  

Mibungoni  

Musharifu  

8  

5  

6  

4  

7  

4  

5  

4  

4  

3  

12  

10  

10  

8  

10  

16.9  

14.1  

14.1  

11.3  

14.1  

 Makaani  6  5  11  15.1  

 Gongoni  5  5  10  14.1  

Total  41  30  71  100  

Sources: Field Data, March 2015  

The study covered a diverse range regarding the age of the respondents. The results 

show that 12.7% of the respondents aged 41 and above years, 42.3% were between 

30-40 years, 36.6% were between 19-29 years and only 8.5% were below 18 years 

of age. Table 4.2 below illustrates the results:  
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Table 4. 2: Distribution of Respondents by Age groups   

Age of Respondents   Frequency Percent 

<18   6 8.5 

19 – 29   26 36.6 

30 – 40   30 42.3 

41+   9 12.7 

Total   71 100.0 

Source: Field Data, March 2015  

  

In terms of marital status, the findings in show that most of the respondents were 

married, that is, about 66.2%. 19.7% of the respondents were unmarried, 9.9% were 

divorced and the remaining 4.2% were widowed. Table 4.3 below shows the 

breakdown of the respondents according to their marital status:   

Table 4. 3: Marital status 

Marital status   Frequency Percent 

Married   47 66.2 

Unmarried   14 19.7 

Divorced   7 9.9 

Widowed   3 4.2 

Total   71 100.0 

Source: Field Data, March 2015  

Although randomly selected, the sample had respondents with varied educational 

qualifications. Table 4.4 shows that the majority of the respondents in Uwandani 

Ward had acquired primary education, that is, 56.3%. 21.1% had secondary 

education, 5.6% had certificate education, 2.8% had diplomas, and 14.1% had not 

attended school at all.  
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Table 4. 4: Respondents Education level  

Level of Education   Frequency Percent 

Not to attend   10 14.1 

Primary education   40 56.3 

Secondary education   15 21.1 

Certificate   4 5.6 

Diploma   2 2.8 

Total   71 100.0 

Sources: Field Data, March 2015  

 

The study also revealed employment status of the respondents. The findings show 

that the majority of respondents were self-employed (entrepreneur). About 40.8% 

were quarriers, 28.2% were farmers, 11.3% were block sellers; 4.2% were teachers, 

1.4% doctors, 7.0% were housewives and 7.0% were businessmen/women. Table 4.5 

shows the distribution of respondents’ occupation.  

 

Table 4. 5: Occupations of Respondents   

Occupation   Frequency Percent 

House wife   5 7.0 

Business Man   5 7.0 

Quarriers   29 40.8 

Block seller   8 11.3 

Farmer   20 28.2 

Teachers   3 4.2 

Doctors   1 1.4 

Total   71 100.0 

Sources: Field Data, March 2015  
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The findings also show that the majority of the respondents understood the location 

of Uwandani quarrying sites. As seen in Table 4.6 below, a total of 93.0% know the 

quarrying sites and only 7.0% did not know.   

Table 4. 6: Respondents’ Responses on the location of Uwandani Quarrying 

Sites  

Understanding Quarrying site   Frequency Percent 

Yes 66 93 

No 5 7 

Total 71 100 

Source: Field Data, March 2015   

In terms of benefit from quarrying, Table 4.7 shows that, 9.7% of the respondents 

felt that they benefit very well, 19.2% benefit well, 39.0% benefit at average and 

32.1% felt that they benefit poorly. With respect to livelihood support from 

quarrying, 21.7% of the respondents felt that quarrying activities supported 

educational requirements, 17.2% supported health services, 19.6% supported shelter, 

14.0 % supported clothes and 24.3% supported other needs such as foods. 
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Table 4. 7: Benefits from Quarrying Activities  

Quarrying  

Benefit 

 Benefits perception level   

Very good Good Average Poor Total 

Freq. Freq. Freq. Freq. 

Education  
0 1 3 5 9 

0% 2.4% 7.3% 12.2% 21.7% 

Health 

Services  

1 2 2 2 7 

2.4% 4.9% 4.9% 4.9% 17.2% 

Shelter  
1 2 5 0 8 

2.4% 4.9% 12.2% 0% 19.6% 

Clothes  
1 1 3 1 6 

2.4% 1.4% 7.3% 2.4% 14.0% 

Others  
1 2 3 5 11 

2.4% 2.4% 7.3% 12.2% 24.3% 

Total  
4 8 16 13 41 

9.7% 19.2% 39% 32.1% 100% 

Source: Field data, March 2015  

 

The respondents had different views on the awareness of the environmental effects 

of the bricks/aggregates quarrying. Table 4.8 shows that about 83.3% of the 

respondents were aware of the quarrying effects while 16.7% were not. 

Table 4. 8: Awareness of the effects of brick/aggregates quarrying    

Responses categories Frequency Percentage 

Yes 55 83.3 

No 11 16.7 

Total 66 100 

Sources:  Field Data, March 2015 
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Responses on how quarrying activities caused environmental degradation received 

varied opinions. Tables 4.9 shows that the majority of respondents, 27.2%, felt that 

quarrying led to deforestation, hence degrades environment, 15.0% felt it led to 

formation of borrow pits, 16.4% felt it prompted formation of many informal 

routes/roads, while 16.4% and 24% felt it caused big quantity of waste and pollution 

of water with respectively. 

Table 4. 9: Quarrying mechanisms caused environmental degradation    

Causes of environmental effects    Frequency Percentage 

Deforestation  15 27.2 

Borrow pits established  8 15 

Informal road/routes     9 16.4 

Big quantity of Wastes   10 18.2 

Pollution of water with  oil  13 24 

Total   55 100 

Sources: Field Data, March 2015  

 

Table 4.10 demonstrates more specific concerns of the respondents about the impact 

of quarrying on the environments. Results show that 22.1% of the respondents felt 

that quarrying activities led to environmental degradation, 16.4% water pollution, 

18.2% air pollution, 21% noise pollution; 12.7% habitant loss and biodiversity and 

20% felt of other effects.  
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Table 4. 10: Environmental effects caused by quarrying   

Environmental effects   Frequency Percentage 

Environmental degradation  12 22.1 

Water pollution   9 16.4 

Air pollution   10 18.2 

Noise pollution   6 21.0 

Habitat loss and Biodiversity   7 12.7 

Other  causes 11 20.0 

Total   55 100 

Sources: Field Data, March 2015  

 

The responses provided by respondents as seen in a Table 4.11 below show that, a 

total of 78.2% of the interviewed respondents had taken various measures to lessen 

the quarrying effects on the environments, while 21.8% never took any action.  

Table 4. 11: Respondents willingness to minimize quarrying effects 

Responses categories   Frequency Percentage 

  Yes  43 78.2 

  No  12 21.8 

Total   55 100 

Sources: Field Data, March 2015   

 

In regard to proactive measures taken in minimizing the extreme environmental 

destruction, the results as displayed in table 4.12 has shown that 34.9% of the 

respondents were involved in land rehabilitation/landfill, 30.2% were involved only 

in reforestation and re-vegetation, 11.6% engaged in agriculture, fishing and 

business, 9.3% resettled their origin habitats and 14.0% of the respondents employed 

other measure such as the use of blankets in trucks and quarrying sites as well as the 

use of  masks and turban.  
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Table 4. 12: Community Measure Taken to Minimize the Environmental 

Effects 

Measure taken on effects   Frequency Percentage 

Rehabilitation/landfill  15 34.9 

Reforestation/Re-vegetation  13 30.2 

Alternative occupation (agriculture, fishing, 

and business)    
  
5 11.6 

Resettled their origin habitats  4 9.3 

Others methods  6 14 

Total   43 100 

Sources: Field Data, March 2015  

 

Regarding to governmental efforts to lessen the environmental degradation due to 

quarrying activities, oral interviews with District Environmental Officials unveils 

that, the government had recruited district environmental officers, introduced plant 

nurseries, made landfill rehabilitation and reforestation, provided financial support 

for restoration, introduced land use planning and control. Table 4.13 illustrates the 

details. 

 

Table 4. 13: Government interventions to minimize environmental effects 

Regulations for Quarriers   Field Observation Responses 

Recruited Environmental officer  Available District level 

Government plants nursery  Available Single 

Land use regulations  Used Not for all 

Financial support  for restoration  Provided Occasional 

Sources: Field Data, March 2015  
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Table 4.14 shows the achievement of measures taken to reduce the environmental 

effects. It shows that, 21% of the respondents felt employed measures had increased 

the arable land, 14% believe that had reduced soil erosion, 23.2% opine that had 

increased employment opportunity, 9.3% thought that had minimized the ecological 

disturbances, 16.3% disclosed that had regulated air temperature and 7% of the 

respondents banked on other achievements such as reducing carbon dioxides in the 

atmospheres. 

Table 4. 14: Achievement of measure taken to reduce the environmental effect   

Achievement   Frequency Percentage 

Increases employments opportunity   10 23.2 

Minimize the ecological disturbances   4 9.3 

Increasing of arable land   9 21 

Reduction soil erosion   6 14 

Reduces air temperature   7 16.2 

Others achievements 7 16.3 

Total       43 100 

 Sources: Field Data, March 2015  

Table 4.15 displays the challenges of environmental conservation. About 18.6% of 

the respondents felt that education on environmental conservation is inadequate, 

11.6% felt that there is a lack of community willingness on environmental 

conservation, 20.9% blamed of insufficient funds for conservation for supporting 

environmental conservation program, 6.7% argued for the lack of environmental 

impact assessment and evaluation, 11.6% disposed climatic change and variability, 

16.2% judged socio-economic factors and 13.9% considered other challenges. An 

interview with District Environmental Officer revealed that there were two main 
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challenges facing the community namely, misconception of environmental 

conservation and violation of law.  

Table 4. 15: Challenges of Environmental conservation 

Environmental challenges   Frequency Percentage 

Insufficient education on Environmental 

conservation   
8 18.6 

Inadequate funds for conservation projects   9 20.9 

Lack of assessment and evaluation   3 6.7 

Climatic change and variability   5 11.6 

lack of community willingness on 

environmental conservation 

5 11.6 

Socio-economic factor and education   7 16.2 

Others challenges   6 13.9 

Total   43 100 

Sources: Field Data, March 2015  

In regard to suggestions on how to improve the environment, respondents came up 

with varied views as shown in Table 4.16. 16.3% of the respondents suggested that 

provision of education on environmental and/or conservation has reduced 

environmental impacts, 20.9% proposed improvement of extracting tools, 11.6% 

recommended establishing drought tolerant nursery plants, 27.9% advocated a 

shifting to other activities such as Agriculture and fishing, 9.3% opined on enabling 

people to access loan and 13.9% encouraged recruitments of enough environmental 

officers at ward level.  
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Table 4. 16: Suggested measure to reduce environmental impacts of brick 

quarrying 

Suggested measure to reduces the impacts 

caused    

Frequency Percentage 

by quarrying 

Providing environmental awareness and/or 

conservation education  
7 16.3 

Improvements extracting tools   9 20.9 

Establishing drought tolerates nursery plants   5 11.6 

Establishing alternative work (Agricultural& 

fishing)   
12 27.9 

Enabling people to access loan   4 9.3 

Recruitments of more environmental officers   6 13.9 

Total   43 100 

Sources: Field Data, March 2015  

4.2 Data Analysis and Discussion 

4.2.1 Socio-economic Importance of Brick/Aggregates Quarrying 

The findings from the study show that the majority of respondents benefited from 

bricks/aggregates quarrying. As shown from Table 4.8, 67.9% of respondents felt 

that quarrying has strongly benefited them. Furthermore, quarrying activities have 

enable people to provide educational requirements for their children, that is, 21.1% 

and 17.2% serves health services, 19.6% benefited on shelters, 14.0% on clothes and 

24.3% other benefits such as small employments. 

 

An oral interview with village an executive officer, it was revealed that the majority 

of women in the studied area were employed in brick/aggregates quarrying as day 

workers. Through quarrying activities they were able to afford their livelihood 

necessities including, expenses such as food, health and educational requirements for 
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their children such as uniform, school fees and stationaries. Women in many of sub-

Sahara countries are involved in quarrying activities due to poverty; practical gender 

needs (Elizabeth 2006). 

 

Issa (2011) observes that quarrying activities not only provide social services but 

also improve the social income as well as increasing employment opportunity. 

Quarrying reduced unemployment and underemployment problems which were 

inflexible issues for Tanzanian since independence particularly in 1970s when the 

country economy fell to 5% in 1980s and 1% in the beginning of the 1990s 

(Nangale, 2012). 

 

Issa’s and Nangale’s observations reiterate Kabwe (2008) who assert that 

mining/quarrying has provided 1,780 formal employments and 500,000 informal 

employment before 1997 and 13,000 formal employed post 1997. This was also 

upheld by NBS (2015), that 2005-2010 the country created 2,854,237, amongst them 

13,000 and 680,000 formal employed and self-employed as artisanal minor (Deborah 

and Jesper, 2012).  

 

4.2.2 Environmental Impacts of Bricks /Aggregates Quarrying at Uwandani    

The findings from this study have revealed that nearly three quarters of respondents 

were aware of the gradual changes of the environment in study area. They 

respondents observed that environmental degradation in the studied area is results of 

deforestation, established borrow pits, informal roads and big quantity of waste and 

spoiling of oil into water (see Table 4.9). These activities affect the environmental 

milieu such as land pollution, water pollution, dust pollution, noise pollution, habitat 
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loss and biodiversity and other hazards including human health impacts and socio-

cultural impacts (see table 4.10).  

 

4.2.2.1 Environmental degradation  

Table 4.10 shows that, the majority (22.1%) of household respondents felt that 

quarrying activities cause environmental degradation particularly by the removal of 

top soil, trees, deprive land nutrients and render land infertile. Observation has 

shown that the impacts are very serious at northern part of quarrying sites where 

soils, debris and dust are compacted, land cleared with huge barrow pits (<7m deep). 

Thus, this situation impairs land use for matters such as settlement, agriculture and 

animal rearing.  

In interactive discussion with Village Executive Officers, they complained that, pits 

and heavy holes/trenches are created as a result of quarrying activities. Eventually, 

such areas become inaccessible to people and animals as they become dangerous 

zones. Similarly, these activities reduce the arable land and livestock fields. Oral 

interview with the leader of Uwandani environmental quarrying committee 

confirmed that heavy pits and cleared land have been sources of conflicts between 

quarries members, farmers and livestock keepers.  

 

Malele (2009) maintains that mining/quarrying activities are among the roots of 

disaster particularly to adjacent communities. As a result, not only do quarries lead 

to negative impacts to those who live nearby but also leave residual undesirable 

effects on the location (McCandless, 2013). 
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4.2.2.2 Pollution  

The findings of the study showed that 41.8% of respondents felt that quarrying 

activities lead to pollution, that is, water pollution, air pollution and dust pollution. 

These results are supported by Screenivasa and Ravana (2014) as they observed that, 

pollution is common nearly in all quarrying sites, that is, the neighborhoods within 

circumference of 1km were significant of cumulative effects (Nartey et.al., 2012).  

 

4.2.2.2.1 Noise Pollution  

Data from Table 4.10 shows that 18.2% of household respondents felt that quarrying 

activities cause noise pollution. Interview with District Environmental Officer 

illustrates that, noise pollution is related to all quarrying stage particularly in 

preliminary and explosion stages, where quarriers were eventful for land clearing, 

bricks/aggregates making and landfills/ restoration.  

 

The interactive discussion with Village Executive Officers demonstrates that 

quarrying activities have resulted noise pollution specifically in neighboring villages 

where roads criss-cross. As McCandless (2013) observes, neighborhoods adjacent 

the quarrying/mining sites usually are subjected to noise pollution from the trucks 

and machinery used to extracts and loading the goods. Indeed, generated noise 

usually affected by distance, topography and prevailing wind direction, reduce the 

quality of life, experience and enjoyment of adjacent to quarrying sites (Blades at el 

2006). 
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4.2.2.2.2 Dust pollution   

The finding from table 4.10 shows that, 18.2% of respondents felt that quarrying 

activities was dominant sources of dust in atmosphere. Observation has shown that 

in quarrying sites, the quarriers wear headdress (turban and mask) that protect them 

from dust. Likewise oral interview with Village Executive Officers admitted that 

quarrying activities cause an increase of dust in the atmosphere. Generally, 

quarrying dust were from rock dust emitted from the quarrying, passing aggregates 

lorries, action of wind, smelting and burning of fossils fuels (Blades et al 2006). 

 

Nartey, Nanor & Klake (2012) acknowledge that dust emission is among the critical 

effects of practices of quarrying extraction. Thus, the increasing of surface dust, 

fossil fuel gasses and particulates in the atmosphere may increase or deplete 

moisture contents of the surface; rock dust such as limestone and sandstone are 

likely to be alkaline in nature and possibly chemical reaction on wide range of 

surfaces (Malele 2009).  

 

Both, the rising and falling dust have had side effects to the environments. Dust 

increases the amounts of hygroscopic nuclei’s which increases climatic change and 

variability; to turn on falling dust reduced and/or block soil and vegetation aeration 

(Lameede & Ayodole, 2010). Vegetation nearby the roads is experienced to be 

cemented by white dust, shade leaves and change to brown color as results dust of 

trucks (Saadullah et al., 2014). 
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4.2.2.2.3 Water pollution   

Table 4.10 shows that 16.4% of the interviewed respondents felt that quarrying 

activities cause water pollution. The researcher found two adjacent ponds at 

“Kombani kuu and Kombani ndogo” that separate settlements and quarrying sites. 

District Environmental Officer claimed during an interview with the researcher that 

unofficial road crosscuts near the ponds influences the water pollution. 

 

Quarrying activities have both direct and indirect effects toward the water sources. 

For example preliminary activities reduce buffering capacity of underground water 

formation. The issue of concern involves land baring, deforestation and underground 

pits that decrease soil profile which dominate water table zones, since bedrock, 

vegetation and soil profile are determinants of water tables (Hisari, 2011). 

 

4.2.2.3 Habitat loss and biodiversity   

Biodiversity essentially refers to a range of living species, including fish, insects, 

invertebrates, reptiles, birds, mammals, plants, fungi and even micro-organisms 

(Lameed & Ayodele, 2010).  The result in table 4.10 show that, 12.7% of household 

respondents claim that ongoing quarrying activities have influenced habitat loss and 

biodiversity. Mabogunje (2008) observes that quarrying activities carry potential 

impacts of destroying habitants and loss of species diversity. Likewise, Anand 

(2006) observes that habitant loss and species diversity are the biggest negative 

impacts of quarrying on the environment. This is through the destruction of forest 

ecology, removal of surface feature, pits and barren soil (Wahid, 2014).  

Consequently, quarrying affect vegetated land, wetland, and woodland which 
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support the support the survival of small mammals, reptiles and birds (Melaku, 

2007). 

 

4.2.2.4 Human health impacts  

Interview with village executive officers revealed that there has been an increase in 

diseases caused by quarrying activities. Such diseases include pneumoconiosis
3
, skin 

diseases and cancers, rheumatic and joints pains, Anemia, hypertension and injuries 

which are common near quarries neighborhood. Banez et al. (2010) argue that, 

neighbors of quarrying site potentially link with health problems. Such problems 

include airborne dust, water bone diseases and infectious diseases. Surface water 

along the quarrying sites has been points of all water borne diseases like cholera, 

bilharzia, typhoid and diarrhea (Kitula, 2005). The American Journal of Tropical 

Medicine and Hygiene (2013) maintain that unfilled pits neighboring to community 

tend to be reliable source of mosquito breeding site that root many of health 

problems for residents including Malaria, dried and/or water pollution, mobility like 

typhoid fever, cholera and schistosomiasis and other were acute respiratory tract 

infection, ear and eye infections, cough and pneumonia (Nartey, et. al 2012). 

 

4.2.3 Socio-Cultural Impacts  

Table 4.14 shows that, 20% of the household respondents felt that quarrying 

activities apart from environmental effects has another impacts such as socio-cultural 

impacts. According to the leader of Uwandani environmental quarrying committee, 

                                                 
3
 The term 'pneumoconiosis' refers to a group of lung diseases caused by the 

inhalation of dusts (Banez et al., 2010)  
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the effects were caused by immigrants searching for employments.  Often the influx 

of migrants toward the quarrying/mining has resulted in displacement and 

unemployment, child labour, land resources conflicts and changes of indigenous life 

style (Kitula 2005). Such impacts accelerated by food insecurity, landless classes, 

intensified poverty and environmental degradation (ibid).  

 

4.2.4 Community intervention measure on the environmental effects  

The responses provided in Table 4.11 shows that, the majority of interviewed 

respondents (78.2%) took measures to lessen the quarrying effects. Some of the 

measures taken include landfill/rehabilitation, reforestation and afforestation, 

resettlements, alternative to business and agriculture and the use blankets for trucks 

(Table 4.12). 

 

4.2.4.1 landfills/rehabilitation  

As findings from Table 4.12 shows, 34% of household respondents practice the 

landfill/rehabilitation. Field observation showed that some degraded land in 

Uwandani has been restored. This has resulted to increase of arable land, and 

improved the preservation of biodiversity.  

 

4.2.4.2 Reforestation and Afforestation  

The findings from this study revealed that 30% of the respondents were involved in 

land reforestation/afforestation. Oral interviews with village executive officers 

indicate that large proportion of land has been reforested /afforested. A reforested 

land supports well-being of surroundings through the improvement of environmental 
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quality such as increasing of air quality, wildlife habitats, as well as growing 

attractive environments.  

 

4.2.4.3 Alternative of origin habitats (resettlements)   

During the field observation, new settlements, “Makaani”, in South-East of study 

area was witnessed. Discussion with Village Executive Officers revealed that, 

Makaani village was influenced by immigrants from adjacent community nearby 

Uwandani quarrying sites. The finding shows that 9.3% of the respondents 

acknowledge that relocations have minimized the ecological disturbances 

particularly human being and their livestock. This is because most of local residents 

beyond 1km were vulnerable to environmental impacts caused by quarrying 

activities (Nartey et. al 2012).  

 

4.2.4.4 Alternative to Business and Agriculture  

Oral interview with the leader of Uwandani environmental quarrying committee 

elaborated that some quarries members shift from quarrying activities to business 

and agricultural activities. Such a shift has also been observed by Elizabeth (2006) 

who argues that in an effort to enhance the livelihoods of the rural and 

environmental sustainability people migrate toward other activities. Agriculture and 

business are used as coping strategies to support rural households. Alternative 

occupation has lessened crowds in a quarrying site, competition over land resources 

and landless classes. 
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4.2.5 Government Policy (Intervention) to Reduce Environmental Impacts   

The National Zanzibar Environmental Policy (ZEP), stress on peaceful, healthier and 

better global environments for present and future generations. ZEP is highly 

intended to institutionalize and legalize the issues such as environments, 

biodiversity, land, water and air, renewable and non-renewable resources, 

environmental awareness and environmental impacts assessments (RGOz, 2013). To 

make this success, the Zanzibar government has recruited regional and district 

environmental officers, provide environmental conservation education, establish 

plant nurseries, offer financial supports for restoration and induce land use 

regulations. 

 

Under the Zanzibar environmental policy, the Departments of environment (DOE) in 

2010 developed area-based natural resources assessment and addressed priority 

issues such as landfills rehabilitation of quarrying sites, awareness meetings, clubs 

and training in communities on land resources managements that has potential to 

environments (Yusuf, 2013). 

 

Despite the policy, environmental conservation is still problematic. As shown in 

Table 4.10, Uwandani quarrying site is affected by environmental milieu such as 

land pollution, water pollution, dust pollution, noise pollution, habitat loss and 

biodiversity, and other hazards including both human health and socio-cultural 

impacts. According to district environmental officers interviewed, the problems were 

ineffective due to failure in the implementation of regulations.   
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4.2.6 Community and /or governmental challenges on environmental 

conservation  

Challenges are inevitable in implementing environmental measures. Interviewee 

expressed interesting responses on the challenges facing governmental and no-

governmental organization on environmental conservation. The respondents outlined 

that the major challenges on environmental conservation are insufficient funds for 

environmental conservation research and projects, inadequate education on 

environmental conservation, lack of assessments and evaluation and climatic change 

and variability (see Table 4.15). 

 

4.2.6.1 Insufficient funds 

The findings have revealed that the major constrains on environmental conservation 

in the study area was lack of conservation funds. The leader of Uwandani quarrying 

environmental committee elaborates that such conservation funds are needed for 

running different programs including scientific investigation such as researches and 

projects.  

 

4.2.6.2 Insufficient education of environmental conservation 

The results show that 18.6% of the respondents identified lack of education of 

environmental conservation as a problem. Majority environmental stakeholders were 

involved in environmental conservation with little and/or no single idea of 

conservation. As a result, few goals or nothing on environmental conservation were 

achieved. However, education has increased the potentiality of doing proper and 

sustainable use of environments (DEO, Oral interviews, March 9, 2015). On 

supporting that, the government together with Non-governmental organization has 
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introduced awareness meetings, clubs and training on proper utilization of 

environmental resources for future generation (RGOZ, 2013).    

 

4.2.6.3 Lack of assessment and evaluation 

The findings from this study show that 11.6% of the respondents mentioned lack 

and/or long intervals of assessment and evaluation as challenges toward the 

environmental conservation. District environmental officers confirm that long term 

environmental impact assessments has unveiled that there has been an increase in the 

quantity of hazardous waste in quarrying. Such quantity has direct impacts toward 

ecological function and human health. 

 

Environment scholars stress that assessment and evaluation have provided the 

framework and function in order to improve management option. For instance, Roe 

(2013) observes that environmental impact assessments suggest probable increases 

of the pollutants, its impacts on environments and propose possible mitigating 

measures of effects.  

 

4.2.6.4 Socio-cultural factors  

The findings revealed that, 16.2% of the participants felt that socio-economic factors 

are among the challenges toward environmental conservation. The issues of concern 

include poverty, ethics and education and illiteracy. These influence the power of 

individuals and/or groups that own the land to be involved in violation of laws.  

 

 



58  

  

CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATION 

5.0 Introduction  

This chapter presents the summary, conclusion of the findings, recommendations 

and areas for further studies. The summary part gives the general characteristics of 

the study while, the conclusion is drawn based on the objectives of the study. The 

recommendations were outlined with reference to findings obtained.  

 

5.1 Summary of the findings 

The study assessed the effects of bricks and aggregates quarrying on the 

environment at Uwandani ward, Chake-Chake District in South region in Pemba. 

The study was guided by four objectives which were linked to household, key 

informants and documentary reviews. 

 

The study found that quarrying activities lead to the improvement of socio-economic 

livelihoods in the study area. Quarries have enabled communities to afford their 

daily necessities such as food, shelter and clothes. However, quarrying practices 

have resulted environmental degradation that harms both environment and 

surrounding community. On environmental awareness the governments, non-

governmental institution together with communities had took measures on 

environmental conservation including land restoration and reforestation.  

 

Despite the measures taken on the environmental conservation, challenges still 

enveloped the conservation processes. Commonly ineffective uses and 
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implementation of environmental policy and misconception of environmental 

conservation seemed to be the major challenges.  

 

5.2 Conclusion and Recommendations  

During this study the researcher found that environmental degradation, water 

pollution, air pollution, noise pollution and habitant loss were the main challenges on 

environmental conservations. Hence, the study recommends the following: 

 

First, the environmental conservation education should be provided to stakeholders 

in order to make effective implementation of the policy. This will be made possible 

through awareness meetings, clubs and training since apprenticeship and elementary 

education improve human skills toward the environmental conservation. 

 

Second, there should be an establishment of >1km buffer zone for both quarrying 

sites and settlements to reduce human health impacts. For local communities beyond 

1km are not significantly effected (Nartey, Nanor & Klake, 2012). 

 

Third, the quarry developments should have proper legal binding permit and 

regulation including environmental impact assessment, land use of an area and 

landfill and/or restoration.       

Fourth, there should be an improvement of social services and enhancement of 

alternative employment opportunities that have low impacts on environment and 

surrounding such as agriculture, fishing and small business.   
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5.4 Area for further study  

The environment is a multidisciplinary subject that covers variety of issues around 

the globe. To address such diverse issues, it requires a multidisciplinary approach. 

Further study should is recommended to consider topics such as:  

i) An assessment of the modern extracting tools used in limestone bricks making 

and its impacts on the environment.  

ii) An examination of the effectiveness of governmental policies on environmental 

conservation.  
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APPENDICES 

Appendix 1: Questionnaire for households 

Dear Sir / Madam,  

This questionnaire is scheduled to assess the effect of bricks and aggregates 

quarrying on the environments at Uwandani Pemba. The information is specifically 

for study purposes and is highly confidential. Your Positive response is highly 

appreciated.  

Date of interview ……………………  

Respondent number …………………  

 

A. PERSONAL INFORMATION  

1. Residence…………………….  

2. Sex….    Male [   ]     Female [   ]          3. Age…........       4. Occupation…… 

      5. Marital status   a. Married [   ]        b. Unmarried [   ] 

 c. Divorced [   ]       d. Widowed [    ] 

6. For how long have you been staying in this village? 

 a. >10yrs  [    ]         b. 11 – 20yrs. [   ] 

 c. 21– 30yrs. [   ]   d. 31 – 40 yrs. [    ]               

e. 40yrs. – above [    ] 

7. Level of education (please tick)  

a. Not to attend [   ]      b. Primary education [   ]        

c. Secondary education [   ]     d. Others (Specify) ……… 

B. Socio-Economic Importance of Bricks/Aggregates Quarrying (Tick required)  
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8. Did you know Uwandani quarrying site?      Yes   [   ]                     No [   ]  

9. If yes, what are the land uses of an area? (Tick all that apply)  

a. Quarrying [   ]             b. Agriculture   [   ]                          

 c. Livestock   [   ]          d. Settlements     [    ]  

 e. Others, Specify …………………….  

10. Have you engaged in bricks/aggregates quarrying?   Yes [   ]     No  [   ]   

11. For how long have you been engaged in stone quarrying?  

a. ≤ 6 month [   ]               b. ≤ year [   ]                 

 c. 1 – 5years [   ]              d. 5- 10 years [   ].        

 e. Others; Specify………………….   

12. How have you benefited from bricks/aggregates quarrying?  

        a. Very Good [    ]          b. Good [   ]     

                                      c. Average  [    ]          d. Poor [    ]    

13. What is your main expenditure of the income from stone bricks making?  

        a. Education [   ]           b. Health [   ]    

                                        c. Shelter [   ]           d. Clothes [   ] 

                                        e. Others (Specify please) …………………… 

B. Impacts of Bricks and Aggregates Quarrying at Uwandani    

13. Are aware of any negative effect on bricks/aggregates quarrying on the 

natural environments at Uwandani site?    Yes   [   ]          No [   ]   

14. If yes, what are some of the effect? (Tick all that apply)  

a. Environmental degradation [    ]    b. Water Pollution [   ]        

                                    c. Air pollution [   ]          d. Noise pollution [    ]      

                                    e. Others specify …………………………  
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15. What are the actual cause(s) of these effects? (Tick all that apply)  

a. Deforestation [   ]           b. Informal roads/routes [   ]  

c. Barrow pit established [   ]     d. Soil quantity of wastes [   ]     

e. Others specify ………….. 

 

D: Intervention Measure Taken on Environmental Conservation at Uwandani   

16. Had you take any measure to minimize the problem you mentioned above?  

           Yes [   ]         No [    ]  

17. If is yes, what type measure have you take? (Tick all that apply)  

        a. Re-forestation [    ]  b. Resettlement [  ]    

 c. Pits rehabilitation [  ]   d. Alternative occupation [  ]     

 e. Others, specify ………………...  

 

18. Is there any achievement?  Yes [   ]  No   [   ]  

If yes, what are the achievements of the measure? 

………………………………………………………………………………………… 

If no why?  

………………………………………………………………………………………… 
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Are you aware of any other regulations induced to governing bricks/aggregates 

quarrying?  Mention 

 please………………………………………………………………     

19. Were you involved in preparing this regulation?   Yes [    ]     No [   ]  

 If yes, how 

………………………………………………………………………… 

  If no, why 

………………………………………………………………………….. 

20. Do you think (any of them) regulation are doing well in monitoring and 

regulating bricks/aggregates quarrying?   Yes [   ]  No [   ]  

Give the reason of answers 

………………………………………………………………………………… 

E: Challenges Facing People on Environmental Conservation at Uwandani  

22. What are the challenges do you encounter on environmental conservation?  

………………………………………………………………………………… 

23. How do you solve these problems?  

…………………………………………………………………………………

Have this achieved any result?  Yes [   ]    No [   ]    

If yes what? ………………………………………………………… 

If no why?  …………………………………………………… 

23. Propose the appropriate suitable measure to be taken so as to eliminate the 

problem associated with brick/aggregates quarrying at Uwandani?  

…………………………………………………………………………………… 
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Appendix 2: Checklist for Focus Group Discussion of local leader  

1. What the characteristics of Uwandani quarrying sites in the following aspects?   

Education  

Marital status  

House hold composition  

The proportion in the population   

  

2. How Uwandani quarrying sites is operated?   

Methods   

Equipment’s  

Permit of land extraction   

  

3. Do you think quarriers benefited from bricks/aggregates quarrying activities? 

How do they benefited?   

Individual   

Households   

Clubs   

Others  

4. Is their current land uses appropriate for future generation? Why?  

5. What are the delivery negative effects on brick/aggregates quarrying? On:  

Settlements  

Water bodies  

Atmosphere   

Land bodies    

6. How community adapts mentioned negative changes?  
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7. Had your office take any measure to minimize the problem you mentioned 

above? What measure have you taken? What are they? Namely.  

8. Are you aware of any other regulations induced to governing bricks/aggregates 

quarrying? What are they? namely  

9. What are the challenges do you encounter on environmental conservation?  

Namely  

10. How do you solve these problems? Explain  

11. Have you ever got any assistance from government and/or NGOs? What are 

they? Namely   

12. Propose the appropriate suitable measure to be taken so as to eliminate the 

problem associated with brick/aggregates quarrying at Uwandani?  
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Appendix 3: Interview Guide for Governmental Officers   

District forest officer, District environmental officer, Quarrying chief officer, 

District land officer.  

A. Personal Information  

Age ……………  

Sex …………………  

Destination ……………………  

Station ……………………………………………………….  

Socio-Economic Importance of Bricks/Aggregates Quarrying (Tick required)  

1. Do you have an idea of Uwandani quarrying site?        

2. What are the quarrying situations of an area?   

3. Is situation guarantee sustainable land uses for future generation? Why and 

how?     

4. Do you think bricks/aggregates quarrying have benefits? Which benefits? How 

is it benefits?  

5. What are the delivery negative effects of bricks/aggregates quarrying on natural 

environments in the sites?  

6. Have you  experience rapid changes of the following   

Vegetation cover  

Water sources   

Air circulation  

Land appearance  
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7. Is there any efforts taken by your office to minimize the problem mentioned 

above? What are they? Namely.  

8. Is there any other agencies/organization that hold stake in monitoring and 

regulation bricks/aggregates quarrying effects? What are they? Namely.  

9. Do you think (any of them) regulation are doing well in monitoring and 

regulating bricks/aggregates quarrying?  Why?  

10. Is there any barrier/obstacle occur during the implementation? What are they? 

Namely  

11. How do you solve these problems?   

12. Have you ever got any assistance from government and/or NGOs?  

13. Propose the appropriate suitable measure to be taken so as to eliminate the 

problem associated with brick/aggregates quarrying at Uwandani?  
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LIST OF PLATES 

 
Plate 1: Vergin land before quarrying activities  

Source:  Field data (Photo by Harooub, 2015) 

 
Plate 2: New established site for settlement (Makaani)  

Source: Field data (Photo by Harooub, 2015) 
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Plate 3: Pits with hanging trees as a result of quarrying activities 

Source: Field data (Photo by Harooub, 2015) 

 
Plate 4: Land degradation and contamination of soil 

Source: Field data (Photo by Harooub, 2015) 
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Plate 5: Pits and hanging tree as a result of quarry activities  

Source: Field data (Photo by Seif, 2015) 

 

 
Plate 6: Water pollution  

Source: Field data (Photo by Seif, 2015) 
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Plate 7: Red blanket used to reduce the emission of Dust  

Source: Field data (Photo by Harooub, 2015) 

 

 
Plate 8: Plants nursery introduced for environmental conservation 

Sources: Source: Field data (Photo by Harooub, 2015) 
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Plate 9: Planted Trees (Mivinje) after Landfills  

Source: Field data (Photo by Harooub, 2015) 

 

Plate 10: Interview with leader of Uwandani Quarrying Committee. 

Source: Field data (Photo by Harooub, 2015) 


