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Abstract

The Pissy granite quarry of Ouagadougou in Burkina Faso exists since 2006,
and it is a source of financial incomes for many poor families working there.
The Problem-In-Context framework (PiC), lead the current study to under-
stand better the quarry exploitation and structuration. Different motivations
guide the quarry actors. Through those motivations, different solutions were
suggested, mainly the shutdown of the quarry as the best way to decrease the
impacts of the quarry exploitation on the environment, particularly regarding
the air pollution and the loss of biodiversity in the area. The Pissy granite
quarry is not recognized by the country’s legislation and this study is pre-
senting the site organization. They are three main actors on the site and the
tertiary actors are the ones having more incomes comparing to the primary
and secondary actors of the chain. There is a need to evaluate the shell life of
the quarry if the shutdown is not the final option chosen by the country. This
evaluation should be a way to restructure the field and to have more incomes
from it. Many standards exist in the country to guide the quarries and mines
exploitation but they do not have impact on the Pissy granite quarry because
of its non-reorganization.
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1. Introduction

United Nations Conference on Environment and Development (UNCED), Earth
Summit, recognized that the Earth is the home of humanity (United Nations,
1992). In its principle 4 it states that “to achieve sustainable development, envi-
ronmental protection must be an integral part of the development process and
cannot be considered in isolation”.

Economic development through production is the main source of environ-
mental degradation (Mrabet, AlSamara, & Jarallah, 2017). This is how the con-
cept of sustainable development was born, attempting to reconcile Environment,
Economy and Social. To make this reconciliation effective for financial institu-
tions such as the International Monetary Fund, the World Bank now requires
that all development projects should be submitted to an environmental study in
order to identify potential environmental impacts (The World Bank, 2006).
Thus, the project will be financed if the environmental impacts do not have ir-
reversible negative effects on the environment. Several environmental impact
analysis tools are adopted. Among them, the Environmental Impact Assessment
(EIA), Life Cycle Assessment (LCA) and Strategic Environmental Analysis
(SEAn) (Manuilova, Suebsiri, & Wilson, 2009). The EIA is based on the assess-
ment of the possible impacts of a project before it is carried out. As for Life Cycle
Analysis, it is concerned with the assessment of the environmental impacts of a
product from its extraction to disposal. The Strategic Environmental Analysis,
on the other hand, was developed in response to the limitations of the Environ-
mental Impact Assessment. SEAn is a proactive method that gives deci-
sion-makers an idea of the ecological situation of the area so that they can take it
into account before making any plan of development (Kessler, 2003). In other
words, SEAn is a pillar on which EIA must be built. SEAn method involves the
problem in its context (Problem-in-Context/PiC). PiC allows an in-depth analy-
sis of an environmental problem in its context in order to find adequate solu-
tions (Sutton, 2012).

This article focuses on an environmental problem related to air pollution, in the
Pissy district of Ouagadougou in Burkina Faso country. The PiC environmental
analysis tool will be utilized to set the actors, causes, motivations, and solutions of

the mining activity in order to decrease the environment pollution in the area.

2. Methodology

2.1. Social Context

Ouagadougou like other cities in the world is affected by strong urbanization
(Kelder, 2011). For the city development, asphalting projects have been imple-
mented. In the process of asphalting, and to reduce construction costs, the
quarry located near the Société Nationale Burkinabé dHydrocarbure
(SONABHY) is exploited (Figure 1). The populations have devoted themselves
to artisanal exploitation of the site in order to supply the city with materials for
building infrastructure.
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Figure 1. The open-pit of the Pissy granite quarry.

Nowadays, the exploitation of the granite quarry is the only artisanal activity
present in the city of Ouagadougou. It is a source of income for the populations
who practice the activity and at the same time makes it possible to supply the
city for its construction needs in terms of gravel. However, the artisanal exploi-
tation that is located in the heart of the city is not without consequences on the
environment (air), and the lives of the populations. Granite is utilized in diverse
forms (pebbles, fine sand) (Joel, 2010).

2.2. Site Presentation

The Pissy quarry, geographically behind the Société Nationale Burkinabé
d’Hydrocarbure (SONABHY), is a place where men and women exploit granite
on a daily basis for their living. Located in the heart of the city, it is located in
sector 27 in the number 6 district of the capital (Figure 2). Its GPS coordinates
are 12.345895 and —1.56654. It stretches almost 700 m long and 70 m wide (Ba-
lade, 2021). This artisanal mining site is worth 36 years of operation.

The quarry has variable depth that can be only 30 m deep. A group of six (06)
people who were the first to devote themselves to the operation manages the op-
eration of the site. This granite quarry in the Pissy district is a called artisanal
mining site because only manual mining methods are utilized in there to remove
the granite from the ground, and so along the transformation chain on the site.
This quarry has existed since the colonial time and the techniques have not
changed yet. The operation of the Pissy granite quarry brings together nearly
3000 to 4000 people of all ages (children, young people, adults and old people)
and genders. They usually work there with their families.

Every day men and women descend into the crevasse to bring out granite and
crush it by hand. This work requires a physical strength to which they devote

themselves for their survival.
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Figure 2. Location of the Pissy Granite quarry (the figure is adapted from Soma et al., 2017 (Soma
etal., 2017)).

The operators of the granite quarry have an association called “la roche”. This
association brings together all the site workers. It was able to set up an infirmary,
a nursery school and a primary school in order to be able to educate the children

of the workers on the site.

3. Results and Discussion

3.1. Environmental Problem Identification

Air pollution is a very worrying environmental problem in the city of Ouaga-
dougou (Boman et al., 2009). This pollution has several sources, mainly due to
the transportation: leading to serious health issues (Bruce et al., 2000). The Pissy
quarry activity leads to the rejection of carbon monoxide (CO) (Rinku Verma et
al., 2016) from the combustion of plastics, which are usually old unused shoes
(Figure 3(a)) and old unused tires (Figure 3(b)).

In fact, the plastics are utilized to weaken the granite in order to break it down
easily (Figure 4(a), Figure 4(b)).

The burning of the granite pollute the air, leading the neighborhood to com-
plain about the quarry activities regularly. In addition, the air pollution leads to
diseases such as asthma, bronchitis ... (Bruce et al., 2000) and not only the
workers at the quarry are exposed, but the entire neighborhood, mainly the
children who are more fragile.

The Pissy quarry has lost its biodiversity due to the site exploitation and the

environment bad quality, but also due to the soil that is no more fertile.
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(®)

Figure 3. (a) Plastic shoes utilized
as granite burners; (b) Old tires
utilized as granite burners.

Figure 4. (a) Granite heated up;
(b) Crushed granite.
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3.2. Identification of the Activity Causes

3.2.1. Social Causes

The Pissy quarry activity is a source of atmospheric pollution, and this is related
to the artisanal exploitation of the site. The main actors of the site are poor
people of all ages and genders due to poverty in general. During our investiga-
tions, we noticed that the majority of the workers were returnees from the

neighbor country Céte d’Ivoire because of a political instability since 2001.

3.2.2. Physical Causes

The physical causes of this activity are correlated with the growing urbanization
of the city of Ouagadougou. The population explosion combined with the urba-
nization of the city of Ouagadougou is leading to a scarcity of arable land. In
doing so, the town’s peasants are brought into other activities such as trade, ma-
sonry, granite quarrying, etc. Indeed, most of the fields have become plots. This
is what justifies this artisanal exploitation of the Pissy granite quarry. Another
physical cause can be explained by the fact that the site is full of great granite

potential, which justifies the artisanal exploitation of granite in this place.

3.3. Identification of Actors Involved in the Process

For artisanal granite mining, several actors are involved and play a particular
role depending on the task they do. Various actors intervene on the site: granite
burners, granite crushers, granite transporters and the granite buyers. These
workers can be also classified as primary, secondary and tertiary actors.

3.3.1. Primary Actors
The primary actors are:

Granite burners and splitters: Block granite burners and splitters are usually
adult men whose role is to shatter the granite blocks. These actors use a mixture
of mud and old tires on the rock that they burn during about three days. The
heat released makes the granite brittle and allows these men to split it with a
hammer weighing about eight (08 Kg) into large blocks. These large blocks will
be burnt with the old rubber shoes to more easily split them into smaller blocks.
The actors remove small slabs of granite that they will sell to women and to
people for construction at a price of 10 FCFA per heap.

Granite crushers: These actors are generally women, children and elders. Al-
though this work is tedious, it requires less physical effort than other tasks like
splitting large blocks of granite, carrying the granite out of the open pit. Since
this quarry is located in the heart of the city, thus close to homes, it is impossible
to use explosives to facilitate the work in the quarry. This makes the work very
hard and dangerous.

The young people to break the large pieces of granite into smaller blocks do
the crushing first with a strong hammer. The women break up the pieces to re-
duce them to small pebbles called gravel, using small hammers. These little piec-
es are the finished product of a long process and are sold for 1000 FCFA. Wom-
en represent the majority of workers in the Pissy granite quarry.
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Granite carriers: The role of these actors is to transport the small blocks of
granite out of the mining hole. These actors transport these small blocks on their
heads.

3.3.2. Secondary Actors

The secondary actors are the intermediaries. They are generally adult men and
they do not work directly in the exploitation of granite. However, they are
mainly responsible for the marketing of the finished product. The crushers di-
rectly sell 15 Kg of granite for 2000 FCFA, leading the women to complain be-
cause they do not make substantial profits by selling their products much more

to these intermediaries.

3.3.3. Tertiary Actors

The intermediaries pile the gravel in large heaps. These piles of gravel will be re-
sold to various potential buyers who will use them in construction, as well as
other blocks that will be utilized for concrete and for buildings construction.
These different potential buyers are real estate developers for construction.

3.4. The Motivations and Options of the Actors

Primary actors are the poorest people. Their motivation is to have an income to
meet their basic needs (food, shelter, health care), and for their children’s educa-
tion.

Secondary actors are the intermediaries, in other words, the resellers on the
site. They are those who buy the granite from primary actors and resell them to
tertiary actors. They are those who make the greatest profit from the activity.

Tertiary actors are the last actors in the process of the granite exploitation.

Their motivation is to have granite for the construction purpose.

3.5. The Options

The different actors have diverse options. Many alternatives are suggested to the
primary and secondary actors, and among them, they are trading, guarding, maso-
nry, gardening. However, tertiary actors find that artisanal quarrying is the best op-
tion that they can get. The women who work on the site need microcredits in order

to carry out income-generating activities that will allow them to leave the site.

3.6. Environmental Effects Analysis

The artisanal mining of the Pissy quarry generates many environmental prob-
lems. For instance, soil degradation and the loss of biodiversity. In our context,
the main problem is air pollution in the area. This is due to the release of harmful
gases from the combustion of tires utilized for the granite extraction. This pollu-
tion is not without effects on human health (respiratory diseases) (Bruce et al.,
2000). The toxic chemicals released by the combustion of tires and rubber shoes
include:

Carbon dioxide (CO,): It is a colorless and odorless gas and in itself
non-toxic. Since CO, is the main greenhouse gas, it strongly contributes to glob-
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al warming (United States Environmental Protection Agency (EPA), 2021). In
addition to climate change, the increase in CO, emissions is at the origin of aci-
dification phenomena (Union of concerned scientists, 2019).

Carbon monoxide (CO): It is due to the incomplete combustion of the tires,
due to insufficient oxygen (Puneet Verma et al.,, 2018). It is an environmental
toxic pollutant and contributes to the greenhouse effect.

Volatile Organic Compounds (VOCs): They are part of the family of pollu-
tants having big diversity and great complexity. They have direct and indirect
impacts on environment and human health (Bruce et al., 2000).

Nitrogen oxides (NOX): They are emitted on the site are due to the combus-
tion of materials utilized for the embrittlement of the granite. Nitrogen dioxide
NO?2 has particular health impact on the respiratory tract (Boman et al., 2009).
The NOX leads also to acid rain phenomena, and they are greenhouse gases as
well (United States Environmental Protection Agency (EPA), 2021).

Solid particles (PM): They refer to the fraction of the components suspended
in the gaseous medium. They are mainly PM10 and PM2.5. The latest penetrate
deep into the respiratory system. Ultrafine particles are suspected of causing
cardiovascular effects as well (Bruce et al., 2000).

Persistent Organic Pollutants (POPs): These include dioxins and furans

from the incineration of solid plastic waste (Rinku Verma et al., 2016).

3.7. Normative Context

A new mining code that was adopted by law 036 -2015/CNT of June 26, 2015 in
Burkina Faso governs the exploitation of mines and quarries in the country
(Burkina Faso, 2015). In accordance with this law, we have the decree No.
2001-185/PRES/PM/MEE fixing the standards for the discharge of pollutants in
the air, water and soil (Burkina Faso, 2001). This decree sets the various stan-
dards for discharges of substances from mining and quarrying into water, air
and soil, as well as the thresholds not to be exceeded.

In addition, the decree No. 2017-0036/PRES/PM/MEMC/MATDSI/MINEFID/
MEEVCC/MCIA (Burkina Faso, 2017) on the management of mining permits
and authorizations sets the standards for quarries exploitation in Burkina. The
permit for the quarries exploitation must be renewed every 2 years considering
the article 319 of decree No. 2017-0036 on the management of mining permits
and authorizations. The Pissy granite quarry has not been officially authorized
for exploitation. Nonetheless, the President of the National Assembly of Burkina
Faso, in 2018 has visited the quarry to encourage site workers despite numerous

nonconformities of the quarry.

3.8. The Solutions

Regarding the environmental effects resulting from the artisanal mining of the
Pissy quarry in Ouagadougou, it is necessary to find solutions to overcome these
effects:

e Close the site and find jobs for those who work there. We believe that it
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would be better to close the site by creating jobs for the primary actors espe-
cially. Young people can be assigned to trade schools for training. For the el-
derly, financially support them in entrepreneurship through projects;
e Modernize the operation of the site by providing operators with adequate
modern equipment;
e Make site workers aware of the dangers associated with their operating me-
thods;
¢ Identify another site if possible in provinces far from homes to relocate the
workers;
e Plant trees around the site so that they can capture the carbon that escapes
from the combustion of the tires in order to increase the air quality in the area;
¢ Follow the legislation;
e Further, study the environment quality in order to make adequate decisions.
Figure 5 summarizes the Problem-in-Context framework flowchart of the
Pissy granite quarry and it shows how the problem of the granite exploitation,
particularly in Burkina Faso.

SOLUTIONS

- Site closure

- Modernization of the site

- Jobs creation for operators

- Strict application of the legislation

‘ Aumespheric pollution ‘
I Environmental legislation

Environmental effects - Law 036-2015 / CNT of June
26, 2015

PRIMARVACTORS: Burners, sppliters, crushers, - Decree No. 2001- 185 / PRES

carriers /PM / MEE

SECONDARY ACTORS: Intermediaries or - Decree No. 2017-0036

resellers - Decree No. 2017-0023 /PRES

/ PM / MEMC / MINEFID

TERTIARY ACTORS: Potential buyers

1 i

ACTORS & ACTIVITIES ‘ ACTORS & ACTIVITIES
‘l’ Ministry of the Environment
Learn a new profession Development of laws for the protection of the

. environment
Have income

. . National Assembly:
Insuring survival

Adoption of environmental protection laws

Schooling children

Town hall
Allotment
OPTIONS MOTIVATIONS
Ensure the sanitation of the city
SOCIAL CONTEXT
Infrastructure construction Environmental degradation t
Asphalting of tracks Environmental problem Load capacity Number of tires burned per day
Survival activities Atmos pheric pollution on the site

‘ Population, Exodus, poverty, unemployement ‘ Lack of cultivable land, urbanization, granite
potential of the site, soil poverty

‘ Physical causes of the pissy quarry mining

Figure 5. Problem-in-Context framework flowchart of the Pissy granite quarry.
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4. Conclusion

The Pissy granite quarry is a source of environmental pollution. The quarry is
not recognized by the existing legislation and a lot is unknown about the site’s
organization. The site is a source of local population inconvenience due to a bad
air quality. The Problem-in-Context (PiC) framework has been a better way to
understand the structuration of the workers in the quarry. The main reason that
explains the existence of the quarry is poverty. Nonetheless, in the different solu-
tions we suggested, it will be better to shut down the quarry in order to protect
the environment and to protect the workers from respiratory diseases, but also
to protect the biodiversity to get back in the area. In conclusion, the local politics

should take a deep look under the Pissy granite quarry.
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