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The fight against the effects of pollution on the health system is a priority for 

the Senegalese government. On its path towards sustainable development, 

Senegal is faced with a pollution problem that it must urgently resolve in order 

to avoid compromising the efforts it is making to achieve this objective. In this 

regard, three types of pollution remain particularly worrisome: air and soil 

pollution, and water matrices by pesticides and heavy metals. 

Indeed, pollution is a problem on a global scale. In 2016, the World Health 

Organization reported that 23% of deaths worldwide are attributable to pollution. Deaths from non-

communicable diseases, mainly attributable to air pollution, amount to as many as 8.2 million of these 

deaths. The 2017 Lancet Pollution and Health Commission report confirms this. In fact, these respiratory 

ailments (asthma and others) are the main reasons for nighttime emergency room visits in the healthcare 

districts in general, and in particular in Keur Massar, the locality that is home to the Mbeubeuss landfill. 

In order to respond to these concerns, the Health and Pollution Action Plan (HPAP) was developed by a 

Working Group made up of government institutions with the support of the Global Alliance on Health and 

Pollution (GAHP). This plan provides detailed information on the most critical sources of pollution 

problems in Senegal as well as actions and recommendations to mitigate their impacts on human health. 

The four concept notes proposed in this Action Plan would make it possible to address the priority risk 

areas identified in Senegal: outdoor air pollution, indoor air pollution, pollution of soil and water matrices 

by pesticides, heavy metals and other toxic substances. This pollution comes mainly from small-scale 

mining in the Kédougou region, chemicals from agriculture (pesticides), and lead recycling practices in 

garages and other battery dismantling sites. 

This document will be a valuable reference for environmental and health partners and will also provide a 

framework for the Government, national actors, and development partners who have mandates and an 

interest in helping Senegal in this fight. This will allow us to optimize the use of resources, eliminate 

duplication of efforts, and improve our ability to monitor and assess progress in preventing, reducing, and 

mitigating the effects of pollution on our health. 

On behalf of all the government institutions involved with this plan, we come here to confirm the 

Senegalese government’s commitment to the implementation of this plan, which will help to eradicate 

diseases and deaths due to environmental pollution. 
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Executive summary 

Mitigating the impacts of pollution on the health of populations is one of the major 

challenges for sustainable development in Senegal. The country’s development is 

accompanied by rapid urbanization and significant industrialization, particularly 

concentrated in the Dakar region. This urbanization favors the development of 

transportation, but stimulates peri-urban agriculture that uses a lot of pesticides. The 

conjunction of all of these factors (urbanization, industrialization, transportation and 

agricultural production) is causing the increase of several forms of pollution that are 

detrimental to the health of populations. The Senegalese government understood the 

need to reduce this pollution very early on and manifested it by developing national 

profiles relating to pollutants, ratifying certain conventions and establishing 

environmental measurement and monitoring systems. 

 

The preparation of this report complies with a standardized process involving several 

ministerial departments, universities and organizations intervening in pollution issues. In 

Senegal, the process was inclusive and involved all the services and actors concerned 

by pollution issues. Workshops facilitated by a consultant made it possible to work 

symbiotically to prepare the report, based significantly on literature review and data from 

interviews with resource persons. The process made it possible to identify all the types 

of pollution, which were ranked according to their impact on the morbidity and mortality 

of populations. In this regard, three types of pollution were identified as having the 

highest priority, grouped as follows: air pollution, pesticide-related pollution and heavy 

metal pollution. 

The work culminated in the development of the following four concept notes: 

1. Assessment of actors (operators, recyclers, garage owners, etc.) and practices in 
the used oils and batteries sector, and to raise awareness of good practices; 

2. Decontamination project for the Saint-Louis and Richard Toll Pesticides sites;  
3. Situational analysis of the exposure of women and children to mercury in the gold 

panning areas of the Kédougou region; 
4. Prevalence of asthma in schools and the impact of environmental exposure 

factors in Dakar. 
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Introduction 

African countries, including Senegal, are currently engaged in the epidemiological 

transition which marks a change in morbidity and mortality models. In terms of 

morbidity, the prevalence of infectious and parasitic diseases is decreasing, while that 

of chronic, degenerative and metabolic diseases is increasing. These so-called 

“civilization diseases” are the result of the gradual transformation of lifestyles (diet, 

sedentary lifestyle), modification of the age structure (progressive aging of the 

population) and environmental damage (increase in various types of pollution). 

Moreover, this pollution will necessarily increase in countries like Senegal where the 

industrialization and urbanization processes are accelerating. Serious problems weigh 

on the health of populations, in particular urban populations, exposed to several types of 

pollutants. 

 

Referring to urban pollution in West Africa, Cathy Liousse and Corinne Galy-Lacaux 

(2010) stress that “these emissions lead to very poor air quality, which in the medium-

term risks posing serious public health problems. Too high a concentration of sulfur and 

organic compounds as well as heavy metals in the atmosphere can have harmful 

effects on the respiratory and cardiovascular systems.” (Cathy Liousse and Corinne 

Galy-Lacaux, 2010).  

 

Minimization of the risks associated with pollution must therefore be at the heart of the 

political and program-related orientations of these West African States. Senegal is 

committed to this path, working together with development partners to implement 

strategies to mitigate the health risks associated with pollution. Pure Earth’s 

commitment alongside the Ministry of the Environment is part of this partnership. It aims 

to provide the country with a health and pollution plan (HPAP). The process leading to 

the development of this plan is the result of discussions between several actors from 

different ministries, but also international organizations supporting the government. 

Assisted by a national consultant, this participatory and consensual working group has 

selected three types of pollution: air pollution, pollution linked to pesticides and pollution 

by heavy metals. 
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It is around these types of pollution that the HPAP will be structured, consisting of five 

fundamental chapters: 

1. A first chapter presenting the Global Alliance on Health and Pollution (GAHP) 

and the HPAP development process; 

2. A second chapter systematizing the pollution problems in Senegal and their 

effects on health; 

3. A third chapter dedicated to the three types of pollution; 

4. A fourth chapter dealing with the effects of pollution on health in Senegal; 

5. A final chapter devoted to the actions of the government of Senegal intended to 

reduce pollution.  

At the end, this report presents four concept notes which are intended to be used as 

pilot projects in Senegal. The themes they cover were the subject of exchanges and 

discussions which led to consensus. Priority was given to relevant projects that could be 

completed within a relatively reasonable timeframe. 
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Chapter 1.Presentation of the Global Alliance on Health and 

Pollution (GAHP), Pure Earth and the HPAP development process 
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1.1 Presentation of the Global Alliance on Health and Pollution (GAHP) 

and Pure Earth 

 
The Health and Pollution Action Plan (HPAP) development program is designed to help 

governments in low- and middle-income countries develop and implement solutions to 

pollution-related health problems. This program is led by the Global Alliance on Health 

and Pollution (GAHP: www.gahp.net), which is an international collaborative body 

whose objective is to help low- and middle-income countries take concrete measures to 

reduce the effects of pollution on health. It brings together more than 60 national 

ministries of health and the environment, development banks, United Nations 

organizations, other bilateral and multilateral groups, universities and non-governmental 

organizations (NGOs). The Ministry of Environment and Sustainable Development and 

the Ministry of Health and Social Action of Senegal are members of the GAHP. 

 

The objectives of the HPAP program are as follows: 

 

1. Help governments analyze and prioritize known pollution problems based on their 

health effects. 

2. Define pollution reduction as a priority within national agencies and development 

plans. 

3. Define and promote concrete actions to reduce health problems linked to pollution. 

 

The HPAP program is a collaborative process of research, planning and implementation 

of pollution management actions. The HPAP process will be driven by national agencies 

with the support and facilitation of GAHP members. The HPAP differs from other 

planning processes through the simple fact that it is intentionally structured to bring 

together different bodies and parties that do not always work closely together. It aims to 

achieve well-defined and practical results, including the commitment of all stakeholders 

to take concrete actions in the short and medium term to improve environmental health. 

The HPAP will clearly define what can be done with current resources, but also what 

could be achieved with additional support in terms of regulation, capacity and 
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investment. GAHP members will help participants identify additional resources needed 

and assist them in obtaining them 

 

The HPAP process must be flexible and adapted to the needs of each country. Pure 

Earth (formerly Blacksmith Institute), which is currently acting as the secretariat for the 

GAHP, is a New York-based non-profit organization. It works with governments, NGOs 

and community groups to solve pollution problems in low- and middle-income countries. 

In addition to leading the Toxic Site Identification Program, Pure Earth conducts 

remediation projects to mitigate health risks at toxic sites.  

 

1.2 Description of the action plan development process  

 
The process began in Senegal with the identification of government and non-

government stakeholders who could be involved in the process of developing the action 

plan.  

 

In July 2019, the MESD, MHSA and GAHP held meetings to launch the HPAP planning 

process in Dakar with all identified stakeholders. During this meeting, chaired by the 

Ministry of Health representative, a Working Group composed of representatives from 

nine ministries was set up to oversee and guide the planning process of the HPAP, in 

collaboration with facilitators from the GAHP.  

 

This kick-off meeting was followed by data collection in order to gather and analyze all 

the information available on the impacts of pollution on health and existing pollution 

management programs. A summary report of the available data was submitted to the 

Working Group. The group met on October 14, 2019 to review and validate the 

summary of existing data on health and pollution at the national level and discuss the 

priorities and solutions in each sector concerned. 

 

Thus, the HPAP Working Group identified the priority actions to be carried out for the 

reduction of pollution and its effects on health. In this context, fifteen priority actions to 

combat pollution were selected, as summarized in the table below. 
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Table 1: Priority actions to fight pollution 

Priority actions Participants (and main 

unit) 

DIAGNOSIS AND MONITORING IN KEY LOCATIONS 
 

Monitoring of the environmental impact of pollutants (mercury, cyanide and 

acids) in the country’s gold mining areas. 

Direction of Mines and 

Geology (DMG), DECE 

Monitoring and Evaluation of pollution levels in soil, water and plant 

matrices in vulnerable areas (Niayes and agricultural areas in the north 

and south of the country) caused by chemicals (fertilizers, pesticides, other 

heavy metals) 

DWRMP (Hydrogeology 

Division), ISRA, CERES, 

DPP, DECE 

SOLID WASTE MANAGEMENT 
 

Specific support for the hygiene and health of waste collectors and 

establishment of a partnership with the communities surrounding the 

Mbeubeuss landfill. 

DGS, CMSD, 

Communities, Collectors, 

DECE 

Harmonization of the regulatory framework for solid waste management. All the structures 

AGRICULTURE 
 

Characterization of recoverable waste in agriculture (wastewater, 

slaughterhouse waste, livestock waste) 

ISRA, CERES, DPP, 

DECE, CMSD 

INDUSTRIAL EFFICIENCY 
 

Characterization of industrial waste and implementation of data on 

processes and products used by industrial units 

DECE, CMSD 

PUBLIC INVOLVEMENT 
 

Participation in citizen actions, control of public action, pooling and sharing 

of experience and appropriation and dissemination of tex 

Communities, DECE, Civil 

society, 

STRENGTHENING THE CAPACITIES OF SURVEILLANCE AND 

MONITORING STRUCTURES 

 

Capacity building (training) and reinforcement in laboratory equipment DECE, DGS, DWRMP, 

DPP 

 

In the wake of these priority actions, representatives of the various sectors reported on 

the difficulties encountered in preventing, controlling and effectively combating pollution. 

Three main constraints have been identified:  

● Absence or insufficiency of funding sources; 

● The capacity building deficit (training, equipment); 

● Lack of specialized personnel, especially in the environmental sector. 

The conclusions drawn from this meeting were the subject of a preliminary report on the 

action plan submitted at the meeting of senior representatives of relevant government 
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bodies, NGOs and international organizations. The objective of this high-level meeting 

was to: 

● Examine and validate the preliminary report prepared by the working group; 

● Identify data gaps; 

● Share information on current programs and; 

● Establish a common approach to ensure that pollution issues are prioritized. 
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Chapter 2. Analysis of the pollution situation 
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2.1  Definition of pollution 

 
Pollution can be defined as the addition of unwanted material to the environment as a 

result of human activities. Agents that cause environmental pollution are called 

pollutants. 

 

A pollutant can be a physical, chemical or biological substance unintentionally released 

into the environment that is directly or indirectly harmful to humans and other living 

organisms. 

The most remarkable types of pollution are: 

● Air pollution; 

● Soil pollution; 

● Water pollution. 

These types of pollution result directly or indirectly from human activities.  

2.2  Air pollution 

 
This type of pollution is poorly characterized because very few studies have so far 

addressed the problem. There are two types: 

● Outdoor air pollution; 

● Indoor air pollution. 

2.2.1 Outdoor air pollution 

It constitutes the leading health risk of environmental origin (risk of stroke, heart 

disease, lung cancer and acute respiratory diseases, in particular asthma). In 1999, a 

World Bank study estimated the cost of air pollution for Dakar at 65 billion CFA francs 

(MESD, 2017). 

The sources of this air pollution can be anthropogenic or natural. 

2.2.1.1 Anthropogenic sources 

Usually these are industries, transportation, mining, building construction, stone 

quarries, desert dust, etc. The most significant sources of anthropogenic pollution that 

will be reviewed are pollution from transportation and industrial pollution. 
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2.2.1.1.1 Pollution from transportation  

Automobile pollution is produced by the release of pollutants from fuels used in either 

gasoline or diesel engines. In Senegal, symptomatic air pollution in large cities is largely 

attributable to motor vehicle exhaust fumes, which are observed to be denser during 

rush hour. These atmospheric pollutants, including black smoke, dust, and fine particles 

or suspended particles (PM – particulate matter), come mainly from road transportation 

(more than 468,000 vehicles in Senegal) and are mainly composed of nitrogen dioxide 

(NO2), two-thirds of which is emitted by road traffic (urban transportation vehicles and 

trucks), ozone (O3), sulfur dioxide (SO2), and carbon monoxide (CO). 

 

According to the MESD, in 2017, Dakar was home to more than half of the national 

vehicle fleet (310,000 registered vehicles) with consequently significant emissions of 

pollutants linked to transportation. The vehicle fleet is growing rapidly, but is mainly 

dominated by diesel engines in terms of public transport, where this fuel represents 

more than 90% of the fleet. Added to this is the increase in individual transportation. 

Faced with all these threats, the authorities tried to find solutions. Among these 

solutions is the ban on importing vehicles over eight years old.  

2.2.1.1.2 Industrial pollution  

Next to transportation, there is also industry. Senegal is one of the most industrialized 

countries in Africa. The main industries that are sources of pollution are the food 

industry, phosphate mining, electricity generation, fertilizer production, oil refinery, 

mining and gold mining companies, zircon, construction materials, etc. Almost all the 

electricity produced in Senegal (90%) comes from fossil fuels, from power plants which 

are a major source of air pollution. PM, SO2, and NOx are the main pollutants emitted 

by industrial sources. The Cape Verde peninsula is home to most of these companies: 

more than 90% of industries and economic activities.  

 

This situation makes Dakar a favorite destination for people coming from the interior 

and looking for a job: hence rapid urbanization. The population has increased from 

2,525,000 inhabitants in 2007 to 3,529,300 in 2017. 
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This exponential and unplanned urbanization has led to cohabitation between houses 

and certain businesses that emit toxic and harmful gases into the air (steel industry, 

chemical industries, cement factories, etc.). 

2.2.1.2 Solid and liquid waste production 

2.2.1.2.1 Solid waste 

The results of the NWMP report (2016) give the daily production by category of 

household and similar wastes at the national level. The report shows that:  

• the category of fine elements is predominant, representing 3,195.24 t/d in the 

municipality, or 46.96% of the total flow; 

• putrescible waste is also an essential component of the flows emitted and represents 

839.97 t/d, or 12.35% of the total flow; 

• plastics are well represented in addition, with a daily flow of 706.41 t/d, or 10.38% of 

the total flow; 

• textiles and sanitary textiles, with a daily flow of 388.89 t/d, represent 5.72% of the 

total flow; 

• complex wastes, with a daily flow of 368.12 t/d, represent 5.41% of the total flow. 

The nature of household and similar waste in Senegal presents disparities in terms of 

distribution by category and by type of habitat. Total production amounts to 6803 t/d, or 

0.522 kg/capita/d.  

The nature of household and similar waste in Senegal presents a certain homogeneity 

in terms of distribution by category and by type of habitat. Total production amounts to  

2,324,919.60 t/year, or 172.11 kg/capita/year. 

2.2.1.2.2 Liquid waste 

The management of domestic and commercial wastewater concerns a few towns 

located in the west of the country. It is managed by the Senegalese National Sanitation 

Office (SNSO).  

Data on liquid waste production were obtained from the SNSO, which estimates the 

quantity of wastewater treated in 2015 throughout the national territory at 13,824,839 

m3. Among these urban centers, Dakar produces 64,567 m3/day of wastewater 

collected. It is followed by the tourist resort of Saly, which produces only 1,290 m3/day. 
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The same situation is also observed according to the treatment plants. In this regard, 

the wastewater treatment plants in the city of Dakar hold first place. 

2.2.1.2.3 Other types of waste 

Regarding other types of waste from health structures, a survey conducted in 2017 by 

the Poison Control Center reported that in total, 89,648 kg of mercury per year are 

used by dental offices in Senegal (there are approximately 400 offices). For other health 

structures (not including dental offices), the most used mercury-containing material is 

the thermometer (67% positive responses) with the blood pressure monitor in second 

place. More than 898 instruments and devices containing mercury were available in 49 

of the 58 healthcare units.  

 

The amount of mercury found in these structures is around 1077 g/structure/month. 

Added to this is the level of mercury in other measuring instruments. Waste production 

linked to this activity is estimated at 1822.6 g on average per day; however, this value 

may be biased due to the high number of structures that disregard the amount of waste 

produced per unit of time. However, it should be noted that procedures for managing 

waste containing mercury are almost non-existent in the structures, despite awareness 

of the dangers of this substance. 

2.2.1.3 Other anthropogenic sources of pollution  

A portion of the air pollution is also due to the combustion of biomass by the population 

in these daily activities: 

• Handicrafts, such as pottery, foundries and traditional kilns that use fuels high in 

atmospheric pollutants;  

• The use of firewood in rural areas;  

• Illegal landfills, which are sources of methane emissions and other polluting 

gases.  

• Uncontrolled open-air burning of waste (plastics, used tires, and other organic 

and inorganic materials); 

• The combustion of agricultural biomass in rural areas.  
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Figure 1: Open-air burning of waste in Thiès 

Other sources with the highest emissions and/or production following those mentioned 

above are respectively the use and elimination of products with Hg content (dental 

amalgam, batteries, thermometers among others) which contribute 1,696 kg Hg/year 

and cement production, with an input of 735 kg Hg/year. Gold extraction by mercury 

amalgamation without the use of retorts (9,155 kg Hg/year); open-air waste incineration: 

2.864 kg Hg/year (DECE, 2016). 

2.2.1.4 Natural sources 

These are sources that lead to the release of polluting substances, but which are not 

directly linked to human activity. Among these sources, we can cite sea spray 

composed of NaCl crystals, small drops of water (fog) and desert dust. 

These various natural sources produce suspended particles (PM) or aerosols which are 

colloidal, liquid or solid systems suspended in the air. 

2.2.2 Indoor air pollution 

This depends on two main factors: 

• The first is outdoor pollution, a portion of which (30–70%) enters buildings, 

depending on their permeability; 

• The second is made up of domestic sources: glues from furniture and floors, 

candles and incense that are burned, cleaning products, but also cigarettes, 

pesticides through insecticides, the presence of animals, human respiration 

that produces CO2, the use of solid fuels for cooking. 
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The use of solid fuels (wood, charcoal, agricultural residues) in poor households 

produces PM 2.5 and other pollutants harmful to human health in the same way as 

those generated by outdoor air pollution. 

This polluted domestic space naturally first affects the most vulnerable people (children, 

pregnant women, the elderly who spend more time at home). 

 

In addition to outdoor air pollution, the WHO estimates that household smoke poses a 

serious health risk to around 3 billion people around the world, who cook their food and 

heat their homes using fuels made from biomass and coal.  

 

The use of pesticides is also widespread inside buildings through insecticide products, 

but also through the emanation of treated materials introduced into the building: 

furniture, wood, leather, carpets or also treated agricultural plots nearby. They degrade 

much less quickly indoors than outdoors and can stick to furniture, rugs, paint, etc. 

(Squinazi et al., 2008 in A. Ndong, 2019). The greatest health risk lies in long-term 

exposure to low concentrations of pesticides, and the consequences are multiple 

depending on the substance: cancers, weakening of the hormonal system, toxic effects 

on the immune system. Lindane, for example, is a pesticide used in treating wood and 

in agriculture, and it attacks the nervous system, liver and kidneys (Squinazi et al., 2008 

in A. Ndong, 2019). 

 

In Senegal, 63,000 premature deaths per year are attributable to indoor air pollution 

(MESD, 2017). Indoor air pollution includes smoking, but also the use of incense, 

butane gas, domestic livestock, etc. 

These main sources of pollution release indoor air pollutants, the main ones being:  

● Carbon monoxide, nitrogen oxides, fine particles or COP released by combustion 

devices (heating, cooking, hot water production); 

● Pollens, allergens from domestic animals (cats and dogs, livestock); 

● Particles, carbon monoxide, VOCs and aldehydes released by human activities: 

(smoking, housekeeping, hygiene and cosmetics, office equipment, etc.); 

● Mites and fungi (molds) 
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In addition, the emission or presence of these pollutants in air being breathed is above 

all directly related to 3 factors: 

● Heat; 

● Humidity; 

● Lack of air circulation in rooms. 

In Senegal, the overall prevalence has not yet been assessed, although some 

fragmented studies have been carried out. Katharina LANG’s 2006 study analyzed 

indoor air pollution in Senegal. This study shows that the smoke given off during the use 

of traditional stoves causes many health problems, especially for women who cook and 

for their babies who are carried on their backs while they cook. 

2.3 Soil pollution 

Soil is polluted when it contains an abnormal concentration of chemical compounds that 

are potentially dangerous for health, plants or animals. Contamination then occurs 

either through the digestive tract (consumption of polluted water or food, for example), 

or through the respiratory tract (dust from polluted soil in the atmosphere). 

 

In Senegal, soil pollution is one of the environmental issues. It essentially results from 

human activities through industry, agriculture, transportation, domestic waste, etc.  

2.3.1 Soil pollution from industries and small businesses 

In the industrial sector, depending on the activity of the installation, soil pollution often 

comes from: 

● Poor waste disposal practices; 

● Accidental chemical leaks or spills; 

● Poor storage of new and/or used products; 

● Deposits of dangerous products such as those which can be caused during 

shutdowns: Senchim plant case. 

 

This is the case with some small businesses such as mechanics’ garages, generally 

located in urban areas, in all parts of the city, and whose activities are mainly vehicle 

maintenance and repair work, bodywork (dent removal, puttying, sanding) and painting.  
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These activities generate two types of hazardous waste: liquid waste such as solvent 

and paint remnants, varnishes, thinners, hardeners, used oil, hydrocarbons and solid 

waste such as used filters, empty cans, soiled rags, sandpaper, contaminated material, 

sanding residues and dust. Because of their hazardous nature, these wastes should not 

be disposed of in just any way or end up just anywhere. But due to lack of special 

treatment and strict management, this waste ends up in these workplaces 

contaminating the soil, then the groundwater and the surrounding environment. 

These garages are generally also places that recover and recycle used batteries. The 

“informal” recovery of lead from batteries releases a significant amount of lead dust into 

the atmosphere. The waste resulting from this recovery can constitute a significant 

source of exposure to this metal, not only for the men and women exercising this 

profession, but also for the surrounding populations. 

 

In Thiaroye, between December 2007 and February 2008, eighteen (18) deaths of 

children aged between zero and six (6) years old were recorded in Ngagne Diaw, a 

district located in the Municipality of Thiaroye-sur-Mer. Investigations carried out 

between March 2008 and June 2008 by national and international experts, in particular 

those from the World Health Organization, the American NGO Blacksmith Institute (now 

Pure Earth) and the Poison Control Center of Dakar, showed that these deaths were 

due to contamination of the neighborhood by lead resulting from the informal activity of 

exploiting used car batteries and sifting the ground to recover lead oxide, which is a 

hazardous waste. These same studies revealed, on the one hand, lead concentrations 

in the soil, even inside homes, and on the other hand, blood lead levels exceeding the 

norm in 68% of children.  

The Thiaroye-sur-Mer incident prompted the government to introduce new legislation 

regulating the handling of lead-acid batteries from collection to storage of recycled 

products, which took effect on September 16, 2010. Thanks to these measures, it has 

been possible to create a model for recycling lead-acid batteries that respects the 

environment and people throughout the region. 
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Assessment of lead exposure in children aged 1 to 15 years residing near the 

Mbeubeus landfill was carried out in 2013. The results of measuring lead at the landfill 

site have confirmed the amount of pollution, with an abnormally high-rate of 1129 

mg/kg. The study of impregnation and effect markers linked to lead exposure is 

suggestive of chronic poisoning. However, they do not reach a level requiring medical 

treatment (Cabral, 2013). 

 

Lead is probably the best-known pollutant in public opinion, both because its use has 

been widespread for a very long time and because it represents a real danger to public 

health (lead poisoning, nervous and psychological disorders, epileptic seizures). In 

addition, studies show that its origin in the atmosphere or in surface waters is 

essentially anthropogenic (Boucheseiche et al., 2002). 

Human exposure to this chemical form of lead is amplified by the fact that it is volatile. 

When lead is in the body, there is virtually no elimination possible. The EEC 

classification (regulatory labeling of hazardous substances and preparations) identifies 

lead as a substance “presenting dangers of cumulative effect and possible risks of 

impaired fertility” (Boucheseiche et al., 2002 in O.F. Essoli, 2005). 

2.3.2 Soil pollution linked to the transportation of hazardous materials 

This concerns sites where there have been accidents related to transporting and 

handling chemicals, for example an accident managed by the DREEC in Kédougou with 

15 m3 of hydrogen peroxide lost out of a total quantity of 18 m3 and the case of an oil 

tanker truck that overturned next to national road n°1 in the Thiès region near the village 

of Kawsara (see photo below). 

 

(a) 

 

(b) 
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Figure 2: (a): Road accident involving trucks transporting chemicals. (b): Oil tanker truck overturned next to national 
road n°1 in the Thiès region near the village of Kawsara (hydrogen peroxide) by container. 

(Source: 2015 Environmental Emergency Center Annual Report) 

 

2.3.3 Soil pollution by pesticides  

In Senegal, pesticides are used on a massive scale and during phytosanitary 

treatments. Much of the pesticides settle on the ground, risking reaching the water table 

in places where it is flush. 

 

Obsolete amounts of persistent organochlorine pollutants like dieldrin had been 

inappropriately stored in human settlements in places like Hann or Richard before they 

were sent to Germany. The storage conditions probably led to contamination of the soil, 

surface water and groundwater with major risks to human and animal health, particularly 

at Richard Toll.  

 

A wide range of pesticides has been found to be in circulation among small farms in the 

peri-urban area of Niayes, with a wide variety of active ingredients. All chemical classes 

of pesticides are used (organophosphates, organochlorines, carbamates and 

pyrethroids). Organophosphates are more significant in number and quantity among the 

range of products found in the area with a 54% percentage of use, followed by 

carbamates (21%), organochlorines (9%), pyrethroids (6%) and other unidentified 

products (10%) (S. Ngom, 2009). Organochlorines reserved for cotton crops, such as 

endosulfan in its various forms, as well as other pesticides prohibited by international 

regulations are still used in market gardening. Meanwhile pyrethroids, which are the 

least toxic pesticides, are still not commonly used because of their higher price 

compared to other types, especially organochlorines and organophosphates. Basically, 

a legal vacuum was noted with regard to the circulation and use of chemicals among 

market gardeners in the Niayes area. Pesticides are used in an uncontrolled manner by 

some market gardeners. All of these factors show that the risks of exposure to 

pesticides are high for both users and consumers via harvested products and the water 

table (S. Ngom, 2009). 
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The study on the quality of health linked to pesticide residues in irrigation water and 

market gardening in the Niayes area revealed that sixty-five percent (65%) of the 

localities visited presented health risks in terms of non-compliance with WHO and 

Codex Alimentarius standards (CERES, 2011). Analysis of the pesticide content of soil 

samples from the Niayes area showed high pollution levels. Of the 30 localities visited, 

13 show pesticide contamination, peaking in Mbayakh with 613 µg of Endrine/kg of soil 

(CERES, 2016 Activity reports). 

 

Another study was conducted in 2017 by CERES-Locustox on the geo-referenced 

sanitary quality of market garden products in the Niayes area (National Network of Food 

Sanitary Quality Laboratories Report, 2018). It focused on the analysis of pesticide 

residues on 45 market gardening crops harvested (cabbage, bitter eggplant, onion, 

pepper, lettuce, carrot, potato, leek, tomato and mint leaf). The nineteen (19) pesticides 

targeted were distributed into three families, including:  

- organochlorines, looking for: Aldrin, DDT, Dicofol, Dieldrin, Endrin, Heptachlor 

and Lindane;  

- organophosphates, looking for: Chlorpyrifos, Malathion, Parathion, Profenofos 

and Dimethoate; 

- pyrethroids, looking for: Bifenthrin, Cypermethrin, Deltamethrin, Esfenvalerate, 

Fenvalerate, Lambda-Cyhalothrin and Trifluralin.  

The results showed the presence of six (6) active ingredients of pesticides (Dimethoate, 

Lambda-Cyhalothrin, Bifenthrin, Chlorpyrifos, Dicofol and Trifluralin) from among the 19 

active ingredients of pesticides sought in 10 targeted market gardening crops. 

2.3.4 Soil pollution in landfill sites  

The sites where untreated household waste landfills are installed are now experiencing 

real soil contamination. Faced with the many problems posed by waste management in 

the communities of Senegal, the Senegalese government has decided to set up 

Technical Landfill Centers (TLCs) rated at class 2 according to the French waste 

nomenclature, in all the regional capitals. 
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2.4  Water pollution 

Water pollution is one of the most serious 

environmental problems. It is caused by a 

variety of human activities such as 

industrial, agricultural and domestic 

activities. 

 

Water pollution results from contamination by agricultural runoff loaded with excess 

fertilizers and pesticides, industrial effluents with toxic substances, and wastewater with 

human and animal wastes. 

 

In Senegal, the Dakar region is home to the largest number of industries, ranging from 

agri-food industries to other very diverse categories. About 90% of Senegalese 

industries are located in the Dakar region. 

Despite the interministerial decree of March 15, 2002 setting the conditions for applying 

standard NS 05-061 on wastewater discharges, some industries, mainly those located 

in the Dakar region, continue to discharge (wastewater discharges) without treatment 

into the ocean, thus contributing to the pollution of the marine environment. The 

constant increase in Dakar’s population, whose domestic wastewater discharges are 

estimated at 250,000 m3/day, also strongly contributes to the pollution of Hann Bay. 

This was the motivation behind the DECE “De-pollution of Hann Bay” project initiated in 

2010, which is still in progress. Added to that is the presence of oil and ballast water 

from the holds of tankers in the harbor of the Autonomous Port of Dakar (APD). 

‘ 

 

 

 

 

 

Figure 3: Industrial pollution in Hann Bay 
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Diagnosis of the industrial discharges shows a total of 115 discharges, and identifies the 

26 most abundant as being responsible for more than 95% of the total discharged. 

These discharges include both organic pollutants (slaughterhouses, canneries, etc.) and 

chemicals (soap factories, laundries, etc.). These discharges have signatures in 

ammonia, nitrogen, coliforms, and MES in particular.  

In the Niayes horticultural zone from Dakar to Saint-Louis, leaching of crop soils by 

runoff into wells, the intensity of horticultural activity depending on the time of year, and 

certain poor agricultural practices (washing spraying equipment, harvested products 

and clothes soiled during spraying inside the wells or “ceanes,” spraying frequency, 

uncontrolled disposal of containers at the edges and inside the wells, etc.) have been 

identified as factors influencing groundwater pollution. The risk of exposure to pesticide 

residues through the consumption of water from wells located on farms in the Niayes 

area is high, and this is true throughout the year. Beyond the risks incurred through the 

consumption of market gardening products, the problem of pesticides is more worrying 

in the suburbs, where well water is used as drinking water and for household purposes 

by producers and neighboring populations (S. Ngom, 2009). 

 

In the southeast of the country, gold panning activities can seriously deteriorate the 

quality of the water. A recent mission of the Organization for the Development of the 

Senegal River (ODSR) carried out in June 2015 drew attention to the consequences of 

gold panning on the Falémé (third major tributary of the Senegal River).  

 

Indeed, it clearly appears that the residues of the chemicals (mercury, cyanide, acids 

and others) used by the artisanal miners will cause undesirable effects on the health of 

the populations and of the neighboring animals who have no other source of water than 

la Falémé (ODSR, 2015). In addition, the conceptual model of the Maestrichtien water 

table, which is the aquifer source of Senegal, developed as part of the studies of the 

water sector program (WSP) and the long-term water project (LWP), shows that one of 

the points of recharge for this aquifer is located towards eastern Senegal. Thus, gold 

panning activities risk having a long-term impact on the quality of the water in this 

aquifer. 
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Chapter 3.High-priority pollution in Senegal  
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In view of their impact on the health of populations, these three types of pollution are 

considered a priority in Senegal: 

● air pollution (outdoor and indoor);  

● pollution by heavy metals (lead, mercury and cyanide); 

● pollution by pesticides (in soil, water and air) and the matrices of agricultural 

ecosystems. 

In a validation process, this prioritization was submitted to an external expert to attest to 

the negative impact of the three types of pollution on the health of the Senegalese 

populations. Thus, we have an interview with Professor Ahmadou DEM, cancer 

surgeon, to try to establish links between these pollutions and cancer, the prevalence of 

which is clearly increasing in Senegal. The choice of an expert from the Curie Institute 

at Le Dantec University Medical Center is justified by the fact that it is the main clinical 

cancer treatment unit in Senegal. 

 

Inset: Interview with Professor Ahmadou Dem 

According to Dr. Ahmadou Dem (Full Professor at the College of Medicine, Pharmacy 

and Odontology, Surgical Oncology discipline), the problem of cancer linked to 

environmental pollution is a real public health problem which constitutes a major 

challenge for health authorities. There are several links between cancer and 

environmental pollution. Unfortunately, certain carcinogenic diseases linked to 

environmental pollution are difficult to prove, in particular cancer of the lungs and larynx, 

especially in women who are not exposed to conventional factors. However, he stated 

that environmental pollution is often mentioned among the complex and multifactorial 

reasons that determine the occurrence of cancer. In this regard, he noted air pollution, 

heavy metal pollution and pesticide pollution.  

Starting with pollution by pesticides, Dr. Dem stated that these cases are constantly 

mentioned. Unfortunately, he stated, there is not much scientific work in this area in 

Senegal. However, he participated in a study with Dr. Gassama in collaboration with the 

Senegalese Sugar Company (SSC) following a finding related to the increase in cancer 

cases among that company’s workers and among the surrounding population. They 

therefore proposed to conduct this study, with the general objective of evaluating risk 

indicators for the occurrence of cancer linked to the use of pesticides sprayed by air. He 
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noted that this case also extends to the locality of Dindori in Matam (in northern 

Senegal) where phosphates are used in the open air, thus exposing the surrounding 

population. 

Dr. Dem also mentioned the Niayes area case. He stressed that it is an area of 

preference for market gardening where pesticides are used abundantly to boost crops. 

He indicated that growers do not respect good phytosanitary practices and the main 

crops are lettuce, tomato, and cabbage. These practices have an influence on the 

sanitary quality of agricultural products. These pesticides raise many concerns, related 

in particular to their toxicity and their negative impact on humans and the environment, 

he added.  

In the same vein, he addressed the contamination of the food chain by pesticide 

residues. He indicated that they can be added and contaminate all stages of the food 

chain.  

Continuing, he underlined that it would be useful to carry out qualitative, quantitative, 

paramedical, pedological, agro-pastoral and hydrogeological studies in order to better 

understand the negative impact of pollutants in certain target localities.  

Addressing other serious health hazards to humans, Dr. Dem mentioned aflatoxin, 

which is extremely harmful to public health. He specified that it has is highly 

carcinogenic and many food products intended for humans or other animals may 

contain it, sometimes in large quantities: peanuts, corn, milk, wheat, various cereals.  

Addressing the issue of chemical pollutants, Dr. Dem emphasized that numerous 

workers in the construction, chemical industry, carpentry, painting and petrochemical 

sectors are in regular contact with these pollutants, which induce carcinogenic risks. In 

this regard, he drew attention to the dust in connection with carpentry work involving 

wood and aluminum. Inhaling this dust can also cause cancer. 

Dr. Dem indicated that, in general, the cancer exposure factor is difficult to immediately 

associate with the onset of the disease. He said that it is usually difficult to determine 

how a person developed cancer. Cancers are indeed multifactorial diseases, and all the 

factors that can lead to their appearance are not known. However, the ripple effects of a 

factor responsible for cancer in a target population can be monitored if the existence of 

said factor is estimated. In this regard, he added, we could either follow a cohort in 

 



 
REPUBLIC OF SENEGAL                                      

 

26 

order to see the evolution of the disease or carry out a comparative study with control 

cases in order to make the correlation.  

In the same vein, Dr. Dem stated that it is easier to follow a cohort for a relatively short 

time if the pollutant is manifested at a high level, especially those coming from heavy 

metals (mercury, cyanide, etc.). From this point of view, he gives the example of the 

areas in eastern Senegal where gold mining activities are practiced and contaminate 

the main water sources of the inhabitants. He added that the local population is 

exposed to a permanent danger, because large quantities of mercury and cyanide are 

spilled into the Falémé river and into the water tables during gold mining activities. 

Finally, he indicated that in certain localities it would be possible to carry out an 

epidemiological study, because it now plays a central role in the field of health, which 

has become capable of accumulating and keeping data on individuals and groups of 

populations; however, he said, it often touches on ethical questions. Epidemiological 

research on populations and groups of individuals must adapt to accepted ethical 

standards, he concluded.  

3.1 Air pollution (outdoor and indoor) 

Senegal has set up a continuous air quality monitoring system, the only one of its kind 

in West Africa, which is a first step in reducing air pollution. Senegal is currently one of 

the few countries in Africa, next to South Africa and Morocco, to provide information to 

the WHO database on fine particle concentrations. Certain regions of Senegal are 

confronted with pollution levels beyond the limits defined by standards NS-05-062 

(Diagne et al., 2020). 

3.1.1 Outdoor air pollution in urban areas in Senegal: Dakar case study 

The Dakar region, currently with more than 3 million inhabitants, or nearly a quarter of 

the population of Senegal, has one of the highest urbanization rates in Africa. For this 

reason, the region is particularly exposed to air pollution. This pollution was studied 

within the scope of the “Air Quality” component of the Urban Mobility Improvement 

Program (UMIP), financed by the Nordic Development Fund (NDF). It made it possible 

to have more precise pollution data on the basis of a sampling and analysis program 

(Sivertsen et al., 2010), which led to the creation of the Air Quality Management Center 
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(AQMC) within the Ministry of the Environment. The implementation of this continuous 

air quality monitoring system in 2010, using a network of fixed stations, enabled 

Senegal to have data on the air pollutants NO2, SO2, O3, CO, BTX, PM10 and PM 2.5 

and compare them with the limit values set by standard NS 05-062. These pollutants 

that affect air quality come mainly from the industry and transportation sectors, which 

are the largest emitters.  

 

The current situation shows that we are still far from the mark, with the majority of 

motorized transport in Dakar running on diesel. With these older generation diesel 

engines emitting much more NOx, SO2 and PM10 than gasoline, pollutants (NOx and 

SO2) reach harmful levels every day that exceed WHO standards. Sustained population 

growth in the Dakar region has proven to be a central element of the increase in urban 

pollution. The close relationship between pollutant production and production activities 

predicts an increasingly significant release of air pollutants (Dieme et al., 2012). 

 

Figure 4: Pollution linked to Dakar road traffic (https://www.lequotidien.sn/pollution-de-lair-alerte-rouge-a-dakar/) 

3.1.2  Automobile fleet analysis  

According to some studies, the registered automobile fleet in Senegal is estimated at 

more than 400,000 vehicles, all categories combined: normal, administrative, temporary 

transit, diplomatic corps, army, etc. 72.76% of this national fleet (i.e., 292,428 vehicles) 

circulates in the capital Dakar (All Africa, 2015).  

 

https://www.lequotidien.sn/pollution-de-lair-alerte-rouge-a-dakar/
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However, the dilapidated state of the vehicle fleet poses massive health, environmental 

and safety problems. According to the Land Transport Department, cars 16 years old 

and older represent 56.5% of the vehicle fleet, while vehicles between 11 and 15 years 

old constitute 10.2% and those between 6 and 10 years old make up 18.9%. “New” 

cars, meaning those that have been put into circulation during the last 5 years, 

correspond to only 14.4% of the total fleet.  

 

Public transport (TATA minibus, Dakar DemDik Bus, rapid-transit buses, Ndiaga Ndiaye 

and clandos [unofficial ride-sharing cars and vans]) represent 80% of motorized trips by 

the Dakar population, with 35% of trips provided by GIE AFTU, 20% by rapid-transit 

buses, 12% by “clandos,” 10.5% by taxis, 6% by “Dakar DemDik” buses and finally 4% 

by “Ndiaga Ndiaye” cars (EMTASUD, 2015).  

3.1.3  Air quality in Dakar  

A global air quality index is calculated daily by the AQMC to assess the level of air 

pollution in Dakar. It corresponds to the maximum of the partial indices calculated for 

each station (Bel Air, Cathédrale, HLM, Médina and Yoff) and for each pollutant (NO2, 

PM10, SO2, O3 and CO). Figure 5 highlights the seasonality of the air pollution 

phenomenon in Dakar in 2016, because air quality is average or even bad to very bad 

between January and the end of May, while it is generally good during the rainy season 

of June to October. The period from the end of October to mid-November is a period of 

transition, and it then becomes average to bad again between the end of November and 

the end of December.  
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Figure 5: Evolution of the air quality index (AQI) in Dakar in 2016 (Source: AQMC) 

Figure 6 indicates that average PM10 concentrations are lower during the rainy season 

(June to October). The rains contribute to leaching particles from the atmosphere and 

prevent their remobilization from the surface of the soil due to human activities. Monthly 

mean concentrations exceed the WHO guideline value (20 μg/m3 annual average) 

almost year-round and the NS-05-062 standard (80 μg/m3 year-round) during the dry 

season. The HLM and Médina stations have the highest monthly average 

concentrations in 2016. 

 

Figure 6: Evolution of monthly average PM10 concentrations in Dakar in 2016 (Source: AQMC) 
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A study by MESD (2017) on the global air quality index for PM10 was carried out in 

Dakar. This index is calculated daily to assess the level of air pollution in this area. It 

corresponds to the maximum of the partial indices calculated for each station and for 

each of the five pollutants NO2, PM10, SO2, O3 and CO.  

 

The figure below highlights the seasonality of the air pollution phenomenon in Dakar, 

because air quality is generally good during the rainy season (June to September) and 

average to bad or even very bad during the dry season from mid-October to the end of 

March.  

 

Several episodes of high pollution were observed, in particular between January 11 and 

February 9, from March 4 to 6, from April 12 to 15 and from October 14 to 18, with 

generally poor air quality. A significant peak was observed on December 22 and 

continued until the end of the year with very poor air quality.  

PM10 concentrations greatly exceeded the threshold set by standard NS 05-062 (ASN, 

2003) during these pollution episodes. 

 

 

Figure 7: Daily evolution of the air quality index (AQI) in Dakar in 2017 

 

 

Overall, air quality was good 48% of the time in 2017. It was average for 38%, bad for 

13% and very bad for 1% (figure 8). 
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Figure 8: State of air quality in Dakar in 2017 

Pollutant concentrations  

Figure 9 shows that average PM10 concentrations are lower during the rainy season 

(June to September). The rains contribute to leaching particles from the atmosphere and 

prevent their remobilization from the surface of the soil due to human activities.  

 

Monthly average concentrations exceed the WHO guideline value (20 μg/m3 annual 

average) year-round and the NS-05-062 standard (80 μg/m3 year-round).  

 

Figure 9: Evolution of monthly average PM10 concentrations in Dakar in 2017 

 

Monitoring air pollution in Dakar in 2017 allows us to draw the following conclusions:  
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● Air quality was generally good during the rainy season, especially between June 

and September. It was average to bad or even very bad for most of the time 

during the dry season.  

● PM10 and PM2.5 affected air quality the most in Dakar, with other gaseous 

pollutants never exceeding the thresholds. Desert dust (PM10) and automobile 

traffic, especially diesel vehicles (PM2.5), are the main sources of particulate 

matter pollution.  

● SO2 and NO2 were the most significant gaseous pollutants in the air and 

originated mainly from traffic.  

3.1.4 Indoor air pollution: Dakar case study 

In Dakar, the very frequent use of incense is a source of pollution in the majority of 

dwellings. The incense burners used by the consumer are still largely traditional, 

although in affluent circles the electric replica is gradually rising in popularity. Even so, 

specialists in the medical field issue warnings with regard to the conditions for using 

incense. They condemn filling hermetically sealed rooms with smoke, leading to 

overexposure through inhalation. The Station Market (Marché de la Gare) near the Port 

of Dakar is the main supply point for retailers and individuals in the sale of incense 

(Diawara, 2009). 

 

In the Dakar suburbs (Pikine, Guédiawaye, Thiaroye, Parcelles Assainies), which 

contain around 70% of the population of the Dakar region, most households use 

biofuels for cooking food in open stoves or even in stoves that are sometimes defective, 

made of clay or metal. In these stoves, combustion is incomplete, leading to significant 

emissions, which, in the absence of good ventilation, are a source of heavy indoor 

pollution. It is established that biomass represents 50% of total energy consumption. 

Wood provides 90% of household energy needs and remains unquestionably the main 

source of cooking energy in the country (Lang, 2006). However, no research on the 

characteristics of indoor air pollution has been conducted to date in Dakar. 
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3.2 Pollution by heavy metals (lead and mercury) 

3.2.1 Lead exposure: Mbeubeuss landfill case study 

In Dakar, waste is dumped at Mbeubeuss, which is a dump located in a peri-urban area 

and receives all the household waste and solid industrial waste produced in the capital, 

i.e. 475,000 metric tons per year (Cissé, 2012). On the site, the garbage is not covered 

with inert material, and the premises are not fenced, which facilitates access to the site 

by children. Cabral (2013) conducted a study to assess lead exposure of children living 

near this landfill. It was carried out on a population of 53 children: 23 from the exposed 

area and 30 from the control area. The lead measurement results at the landfill site 

confirmed the significance of the pollution, with an abnormally high-rate of 1129 mg/kg. 

The average blood lead level of the exposed children (150 μg/L), higher than that of the 

control children (96 μg/L), as well as the levels of the effect markers (PPZ, Ala U) 

obtained highlighted the degree of lead impregnation in children living near Mbeubeuss. 

All the results suggest that the harmful consequences of such risks for human health 

should be remedied. This would be ensured by the establishment of effective and 

sustainable waste management policies. 

 

The final environmental and social impact study report of the Mbeubeuss landfill 

removal operation from the Ministry of the Environment (MESD, 2019) showed that the 

waters of Lake Mbeubeuss are characterized by contamination by hydrocarbon, iron, 

selenium, zinc, sulfate, fluoride and fecal coliforms. Contamination with cadmium, 

chromium, manganese, lead, sulfate and fluoride is likely.  

 

Also, around the Mbeubeuss landfill, physico-chemical, bacteriological and biological 

analyzes have shown that heavy metals such as lead and cadmium have a high content 

from upstream to downstream below the landfill, accumulating at the lake level. 

3.2.2 Mercury pollution: Kédougou case study 

In Senegal, artisanal and small-scale gold mining (ASM) is an important sector, as it has 

considerable influence at the ecological, social and economic levels. The Kédougou 

region records 96% of activities. A study conducted in 2019 (cited: Senegal-Inventory-

Report, 2019) estimated that the mining population is around 31,000 people in this area, 
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with 50% of the workforce made up of women and 6% of children. The use of chemicals 

in the sector, in particular mercury, was identified during the study as having adverse 

effects on human health and the environment. 

 

Despite its very recent introduction in ASM regions, the quantities of mercury measured 

in these sites exceed international standards and are starting to produce real effects on 

the environment, wildlife and the health of local populations. 

 

As part of this study, it was estimated that approximately 3.9 t/year of mercury are used 

in the Kédougou area. Research could not accurately determine the origin of this heavy 

metal, although most people believe it comes from Mali. 

3.2.3 Presence of heavy metals and drug residues in the effluents of health 

facilities in Dakar (Senegal) 

A study on the presence of heavy metals and drug residues in the effluents of health 

establishments in Dakar was carried out by Professor Aminata Touré and his 

collaborators (Touré et al., 2016). The objective of this study was to quantify the 

concentrations of heavy metals and to search for the presence of residues of drug 

molecules in the effluents of three hospitals in Dakar (Senegal). Thus, the effluent was 

collected every day over a period of three weeks at the entrance to the spillway from the 

radiology, internal medicine and odontology departments. Then, weekly composite 

samples were made to investigate their heavy metal and drug residue composition. The 

results of this study showed that the drugs identified in the effluents are mainly 

analgesics and psychotropic drugs. The concentration of heavy metals in the effluents 

of the three hospitals is lower than Senegalese standards and those set by the WHO 

regarding conditions for the discharge of metals into wastewater. However, although the 

levels found are acceptable, their continual introduction into the aquatic environment 

could be the source of harmful effects on marine organisms through the phenomena of 

bioaccumulation and biomagnification. Hence the importance and the need for 

wastewater treatment plants for good management and reduction of the eco-

toxicological risks associated with liquid hospital effluents.  
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Thus, to better understand the challenges of this pollution, it would be wise to have the 

opinion of an expert in this field. The General Administrator of the CERES-Locustox 

Foundation (Regional Center for Research in Ecotoxicology and Environmental Safety) 

was chosen for an interview, as the organization is regional in nature and provides 

expert advice on environmental and health safety. 

 

Inset: Interview with Mr. Papa Sam Gueye, Agronomy Engineer, General 

Administrator of the CERES-Locustox Foundation (Regional Center for Research 

in Ecotoxicology and Environmental Safety), Chairman of the National 

Commission for the Management of Chemicals (CNGPC), National and Sub-

Regional Network Coordinator of the Dakar-Senegal Laboratories. 

 

Mr. Gueye, through the CERES-Locustox Foundation, is involved in the analysis of 

pesticide residues, PAHs (Polycyclic Aromatic Hydrocarbons), heavy metals, PCBs 

(polychlorinated biphenyls) and other pollutants found on agricultural and fishery 

products intended for export. The foundation declares that a product is polluted after 

analysis of residues or traces exceeds the standard of the Codex Alimentarius (which is 

the compilation of all standards, codes of practice, guidelines and recommendations of 

the Codex Alimentarius Commission), of the European Union, or of the destination 

country such as the United States, Japan, etc. 

The CERES-Locustox Research Center assesses and monitors food pollution using 4 

parameters: 

• Pollution monitoring of agricultural products for pesticide residues. The results 

obtained will be assessed individually and in accordance with the current MRL 

(Maximum Residue Limit) of the Codex Alimentarius or the national or community 

regulations of the destination country in the event of export;  

• •Monitoring of Metallic Trace Elements (MTE): Antimony, Arsenic, Cadmium, 

Chromium, Copper, Lead, Mercury, Nickel, Selenium, Tellurium, Thallium and 

Pewter in agricultural and fishery products. They can be toxic in high concentrations. 

Among ten heavy metals, only mercury, due to its impact on health and the 

environment, is under the governance of the Minamata Convention;  
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• •Monitoring of PCBs, which requires special attention with regard to the 

consequences that they can have in the short, medium and long term on the health 

of women but also on spermatogenesis. They are strictly controlled because they 

constitute a health concern, in particular the exposure of women and, through them, 

of future generations. PCBs are persistent organic pollutants (POPs); 

• •Monitoring of PAHs found in tars, emissions due to automobile transportation 

(especially diesel) and industry. Given the existence of open-sea oil exploitation, it 

may be wise to monitor the content of PAH pollutants in fishery products. The most 

important risks associated with PAHs are their mutagenic and carcinogenic effects. 

This type of pollutant is not yet covered by a Convention.  

Senegal, in addition to being a member of the FAO Codex Alimentarius, has ratified 

many international agreements and conventions relating to the management of 

chemicals. Among them he cited:  

• •the Minamata Convention on Mercury, March 3, 2016; 

• •the Rotterdam Convention on the Prior Informed Consent Procedure Applicable to 

Certain Hazardous Chemicals and Pesticides in International Trade, February 24, 

2004; 

• •the Stockholm Convention on Persistent Organic Pollutants (POPs), October 8, 

2003; 

• •the Common Regulations for CILSS Member States on Pesticide Registration, 

November 2002; 

• •the Basel Convention on Controlling Transborder Movements of Hazardous 

Wastes, November 10, 1992. 

Addressing the issue of health impacts, Mr. Gueye advocated the systematization 

and amplification of controls to monitor compliance with maximum residue limits (MRLs) 

for pesticides or maximum limits of metallic trace elements (MTE) for our food products. 

They are tools that enable countries to prevent, detect and control food safety threats 

and emergencies in a timely manner at all levels of the food chain. 

In addition, he stated that certain species of fish are contaminated to varying degrees by 

MTEs including mercury, which must also be monitored for compliance with their 

maximum limits, set by the Codex Alimentarius or by community or national regulations.  
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Concerning the field of State policies and programs, Mr. Gueye stressed that in 

order to meet the challenges that countries like Senegal face, National Food Safety 

Systems must be strengthened through the active participation of all stakeholders, in 

close collaboration with national institutions in order to strengthen surveillance. Since 

2007, he said, we have been monitoring and raising awareness among agricultural 

producers. Indeed, he continued, other surveillance and awareness plans have been 

implemented since 2010 and have made it possible not only to no longer have 

Persistent Organic Pollutants (POPs) in agricultural products, but also for these 

products to have levels that no longer exceed the Maximum Residue Limits (MRL) since 

2010.  

Regarding the recommendations, Mr. Gueye urged the continuation of work on 

monitoring certain relevant parameters of Food Safety (SSA), such as pesticide 

residues, PAHs, PCBs and MTEs (Metallic Trace Elements) in agricultural products and 

fisheries. He indicated that the government should focus on monitoring and control 

efforts for risk-based data collection to generate SSA surveillance data and to help 

develop national standards on certain of these parameters which we do not yet have. 

This will allow us to ensure the safety of consumers.  

On the same note, he recommended continuing to raise awareness of the dangers 

associated with the use of pesticides, because the prevalence of toxic chemicals and 

pesticides in the world is particularly dangerous for women. Worse yet, the most 

vulnerable are not aware of the dangers they encounter in the use and handling of 

these substances, especially women who work in the preservation of fresh fish by 

various traditional techniques: smoking, salting, fermentation and drying. In this regard, 

he suggested raising awareness on Good Environmental Practices (good management 

of effluents from cleaning equipment used for spreading certain chemicals) and on the 

Best Available Technologies for drying and smoking fish. 

Train market gardeners on techniques for rational use of pesticides and pesticide 

management.  

3.3 Pesticide pollution: Niayes area case study 

The “Niayes” are part of the four administrative regions bordering the maritime fringe in 

the north of the country: Dakar, Thiès, Louga and Saint-Louis (Figure 10). They extend 
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for 180 km, and their width varies from 5 to 30 km inland. The Niayes area plays an 

important role in the horticultural production of Senegal. On its own, it accounts for 80% 

of national production. More than 95% of the total production volume is destined for the 

domestic market (Ngom et al, 2007). However, as productive as it is, this system is 

nonetheless a threat to the environment and therefore to the wellbeing of the 

population, due to the misuse of pesticides.  

 

Figure 10: Geographical location of the Niayes area 

According to D. Sow, Professor at the Polytechnic School of UCAD (Cheikh Anta Diop 

University of Dakar), among the 15 pesticides that represent the greatest threat to 

reproduction and development, 3 are used in Senegal. In addition, 5 of the 15 pesticides 

that most contaminate the groundwater are used in Senegal. During phytosanitary 

treatments, a large portion of the pesticides is deposited on the ground, risking reaching 

the water table in places where it is flush with or close to the surface.  

 

A study of the contamination of agricultural products and of the groundwater  by 

pesticides in the Niayes area showed that the surveys conducted revealed poor 

management of pesticides on the part of producers who were unaware of their impact 

on the environment and production quality (Ngom et al., 2012). Chromatographic 

analysis after extraction and purification showed the presence of residues and 
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pesticides in agricultural products collected from fields contaminated with dicofol (0.056 

to 2.050 mg/kg) and endosulfan (0.006 to 0.095 mg/kg), highest at the Thiaroye site, 

and methamidophos (0.010 to 0.100 mg/kg) in the Pikine site. The Malika and Niaga 

sites showed major dimethoate and endosulfan contamination, with respective mean 

values varying between 0.011 and 0.035 mg/kg and 0.005 and 0.170 mg/kg. 

Deltamethrin was detected in all samples, but in most cases at levels below the 

maximum residue limits (MRLs) allowed. This contamination is worrisome, because 

pesticides were also detected in samples taken at suburban food markets. The same 

analyses conducted on the wells located in the area revealed the presence of the target 

pesticides in all water samples collected, with average cumulative contents per well of 

between 0.53 and 46.20 μg/l. Thirty-nine of the forty-five wells tested were 

contaminated with pesticide residues whose concentrations exceed World Health 

Organization standards.  

Considering the importance of having the opinion of an experienced practitioner in this 

field, we chose to speak with Dr. Youga Niang. This exchange with the Director of the 

Cambérène Horticultural Center results from the need to collect information on the use 

and impact of pesticides on fruits and vegetables grown in market gardening areas, in 

particular the Niayes. 

 

 

 

Inset: Interview with Dr. Youga Niang, Horticultural Engineer, Director of the 

Center for the Development of Horticulture of Cambérène 

Dr. Youga Niang said that the use of pesticides is a necessary evil. First, pesticides are 

chemicals used to protect crops from harmful pests such as insects, weeds, molds, etc. 

The farmer must take measures to limit harmful effects in order to obtain products in 

sufficient quantities and of good quality, hence the use of these chemicals, he said. In 

addition, given the increasing population and also the fact that our country is not self-

sufficient in food production, we are obliged to use pesticides to increase yields by 

eliminating the organisms that harm the crops. Thus, your yield will increase, because 

no organism will have destroyed or damaged your crop. 
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Despite the benefits of using pesticides, they are still dangerous. Professionals are 

particularly exposed to danger by handling, spraying or inhaling phytosanitary products 

during the spreading periods. 

Mr. Niang also said that farmers and technical officials are encouraged to take 

precautions and put on protective equipment from head to toe before avoiding contact 

by inhalation, ingestion and contact. Unfortunately, the majority of Senegalese do not 

have much faith in the health and safety measures imposed for the use of pesticides. In 

the event of an accident by inhalation, ingestion or contact, the antidotes indicated in 

the pesticide boxes are used under the supervision of a doctor, he said.  

Relative to the health impact, Mr. Niang pointed out that sometimes there are cases 

of illnesses due to the use of pesticides. In this regard, he says that in the short term, 

these phytosanitary products can be responsible for acute poisoning, linked to 

accidental absorption manifested by nervous, digestive, respiratory, cardiovascular or 

muscular disorders. They often note carcinogenic diseases in farmers, but it must be 

shown that this is indeed attributable to pesticides. He points out that it can be 

extremely difficult to identify and assess how these effects spread from the scale of 

individuals to those of populations and ecosystems, especially since they sometimes 

can only be observed after a long period of time. He also pointed out that pesticides are 

commonly detected in surface water and in groundwater, which can sometimes exceed 

standards for the quality of aquatic life, hence the environmental impact. 

Regarding State policies and programs, Mr. Niang said that for almost two decades, 

the ecological approach has been increasingly recognized by the state as a sustainable 

solution to agricultural development. Thus, he stated, the State has established an 

institutional framework for organic farming, and dozens of groups of producers, 

processors and exporters are identified in Senegal, particularly in Thiès and in the 

banner zone of Tambacounda. Concerning the Niayes area, this approach to organic 

farming is very limited and is estimated at around 5% of crops. However, he specified, 

organic farming has limits, particularly in terms of agricultural output. From this point of 

view, he stressed that organic production yields are unsatisfactory and cannot reach the 

same level as traditional agriculture. He gave as an example the use of agriculture 

pesticides that allow for 40 thousand tons of output per hectare of tomatoes, while in 

organic farming it is difficult to reach more than 10 thousand tons per hectare. The yield 
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from organic farming is 5 times lower than for conventional farming. This is why, he 

stated, there is compensation at the price level, because a kilogram of organic tomatoes 

costs 6,000 CFA francs while that from conventional agriculture costs 500 CFA francs. 

The difference in yield can be explained by the plants’ rapid use of mineral fertilizers in 

traditional agriculture, while in organic farming the plants absorb mineral fertilizers more 

slowly. 

Addressing the recommendations chapter, Mr. Niang advocated respecting the pre-

harvest interval (PHI) period in order not to exceed the MRL (maximum residue limit) set 

for a given crop. He stressed that non-compliance with the PHI can cause health 

hazards including diarrhea, headaches, etc.  

In addition, he recommended awareness campaigns on the prevention of the risk 

associated with the use of plant protection products among farmers and other 

professionals using these products. He offered to provide truthful information so that 

farmers can realize that for their health, a change in their habits is necessary. The use 

of protective equipment alone is not sufficient and must be accompanied by good 

information, hygiene measures and good work organization, he concluded. 

Training market gardeners on techniques for rational pesticide use and on 

environmentally sound pesticide management. 
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Chapter 4.Effects of pollution on health in Senegal 
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In recent years, the impacts of pollution have been at the center of global concerns. In 

2015, pollution was notably included for the first time in the United Nations goals for 

global development. The 2030 Agenda for Sustainable Development contains 17 

Sustainable Development Goals (Republic of Senegal, 2018). In Goal 3 on good health 

and wellbeing, target 3.9 provides for the following: “by 2030, significantly reduce the 

number of deaths and illnesses from hazardous chemicals and from air, water and soil 

pollution and contamination” (United Nations General Assembly, 2015). 

 

In Senegal, in recent years, there has been a high prevalence of cardiovascular 

diseases, which are currently classified as the leading cause of death in the country. 

However, respiratory illnesses constitute the second reason for doctor visits after 

malaria. Nevertheless, in the absence of studies it is difficult to properly situate the 

problem and possibly determine the portion caused by atmospheric pollution (Senegal 

Republic, 2018). In the Pneumology Department of the Fann University Medical 

Center, asthma patients made up 8.2% of patients seen for an office visit in 1998 and 

9.1% in 2013 (MHSA, 2013). However, in Senegal there are no prevalence studies on 

asthma. The diseases related to pollutant emissions are respiratory diseases in large 

number, but also cardiovascular diseases, and the subjects most affected by this 

pollution are people over 65 and children aged  

0 to 5 (Atkinson et al. 2010). The impact of the monitored pollutants on health is 

summarized in the table below. 

 

 

 

 

 

 

 

 

 

 

Table 2: Pollutants monitored and impact on health 
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Pollutant monitored Origin Health impact 

Nitrogen oxides (NOx) Transportation and 
combustion plants 

Asthma attack, sensitivity of the bronchi 
to infections in children. 

 
Ozone (O3) 

NOx and hydrocarbon 
transformation by solar 
radiation 

 
Cough, eye irritation, etc. 

 
Benzene Toluene Xylene 
(BTX) 

 
Transportation, industry, 
nature 

Nervous system disorders, loss of 
consciousness 

PM2.5 and PM10 dust 
particles 

Transport, industry and 
nature (dust and sand 
winds) 

Respiratory and cardiovascular 
pathologies 

Carbon monoxide (CO) Transportation Chronic poisoning, headache, 
dizziness, cardiovascular problems 

Sulfur dioxide (SO2)  
Fuel and coal combustion 

Acute respiratory symptoms in adults 
and decreased respiratory capacity in 
children 

Source: MESD, 2017 

According to a WHO press release in May 2018, 7 million annual deaths are linked to air 

pollution, of which 4.2 million are due to outdoor air pollution and 3.8 million are linked 

to indoor air pollution. More than 90% of deaths occur in low- and middle-income 

countries. 

4.1 Health impact of air pollution 

4.1.1  Atmospheric air 

The effects of air pollution on health are complex because people are subjected to 

multiple and varied exposures which depend on time spent indoors, outdoors, active or 

passive smoking and occupational exposures.  

People react differently to air pollution depending on their age and state of health 

(especially respiratory). This may explain the variability of individual responses. The 

main health effects identified today are: 

 

→ In the short term, during pollution episodes: Pollutants can cause an 

inflammatory reaction in the respiratory mucous membranes and promote symptoms of 

pre-existing breathing problems. In asthmatics, they can promote an allergic reaction (to 

allergens to which the individual is already sensitized) and manifestations of non-

specific bronchial hyper-reactivity, caused in particular by ozone. The symptoms felt 

may then manifest as rhinitis, cough, or even an asthma attack. 
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→ Long-term: Chronic pollution promotes the continuation and/or increase of bronchial 

inflammation. Numerous studies have shown an excess of cardio-respiratory and 

pulmonary cancer mortality in polluted cities (Mehta et al., 2008; Schwartz, 2011; D. 

Dieme, 2011). 

 

In 2012, the International Agency for Research on Cancer (IARC) classified diesel 

engine exhaust as carcinogenic to humans (group 1) and in 2013 it classified air 

pollution and particulate matter from ambient air related to automobile traffic as also 

carcinogenic (group 1) to humans (IARC, 2013). 

 

An estimate using satellite imagery performed by Evans et al. in 2013 indicates that the 

overall portion of adult mortality attributable to PM2.5 particles was 8% for 

cardiovascular disease, 12.8% for lung cancer and 9.4% for cardiac ischemia (Evans et 

al., 2013). The complications frequently encountered, in addition to cardiovascular and 

pulmonary damage, are damage to the health of children and to the fetus, namely the 

risks of pre-eclampsia, premature deliveries, etc. (Gasana et al., 2012; Wu et al., 2011). 

4.1.2  Indoor air 

Each year, 3.8 million people die prematurely from diseases caused by indoor air 

pollution (WHO, 2018b). The breakdown of these deaths by cause is as follows: 27% 

pneumonia, 27% ischemic heart disease, 20% chronic obstructive pulmonary disease 

(COPD), 18% stroke, and 8% lung cancer. Almost half of pneumonia deaths in children 

under 5 are due to inhalation of particulate matter from indoor air pollution (WHO, 

2018b). Indoor air pollution can increase the risk of irritation, allergic sensitization, 

chronic or acute respiratory symptoms and diseases, and pulmonary function 

impairment (Hulin et al., 2012). 

 

In Senegal, in 1994, out of 346,142 cases reported to the various health structures in 

the Dakar region, there were 25,150 cases of respiratory diseases (tuberculosis 

excluded), or 7.2% of the total number of cases reported. Among these respiratory 

diseases, we find:  

● 1,235 cases of pneumonia, 5%. 
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● 3,540 asthma cases, 14%  

● 9,187 cases of bronchitis, 36.5%  

● 11,188 cases of other respiratory infections, 44.5%  

In 1995, respiratory diseases were the fifth cause of morbidity for the Dakar region, i.e., 

38,755 reported cases (4.3%).  

In 1996, 25,272 cases or 4.6% of respiratory diseases were recorded out of a total of 

546,355 cases. (B.M., 1999). 

4.2 Health impact of heavy metal pollution 

The absorption of heavy metals can be via oral, respiratory or skin routes. After 

absorption, heavy metals are found mainly in the liver and kidneys and secondarily in 

the brain and muscles. 

4.2.1 Health impacts of mercury 

● Children exposed to mercury 

According to MESD (2017), it was observed during visits conducted in preparation for 

the MIA in Senegal, in particular at the Wasangara site in the Kédougou region, that 

young children work in the artisanal gold mines in poor hygienic conditions and are 

particularly exposed to mercury fumes from amalgamation practices (Figure 8).  

 

A study conducted by the Ministry of the Economy, Finances and Planning in 

collaboration with UNICEF shows that 84% of children who go to the “diouras” 

(traditional gold panning sites in the local language) have no means of protection and 

their most frequent tasks are pickup and cleaning. When cleaning, some people handle 

mercury.  

 

Likewise, young children practice open-air waste incineration in landfills and in waste 

storage sites on the outskirts of towns and villages in Senegal. This practice also 

exposes them to mercury vapors and contamination through contact with potentially 

contaminated waste. In addition, breastfeeding and eating habits in Senegal, in 

particular the consumption of pelagic fish, constitute an additional source of mercury 

contamination for children.  
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At this stage of the analysis, the data are still insufficient to assess the level of 

contamination in children. It would be useful to undertake more detailed studies on 

these at-risk populations in order to better locate them, quantify them and measure their 

level of exposure in order to be able to better manage them. 

 

Figure 11: Women and children at the artisanal gold mining sites of Kédougou and Tambacounda (MESD, 2017) 

● Women exposed to mercury 

Women of childbearing age (Figure 12) are all the more vulnerable because they can 

transmit the mercury that they have accumulated in their bodies to the fetus if they are 

pregnant and to their children if they are breastfeeding. Worse yet, we see women 

working in artisanal gold mines and in landfills where waste incineration is practiced, 

which implies that there are more risks. In addition, due to their family responsibilities, 

including preparing meals, they are exposed to fumes from charcoal stoves which are 

also a source of mercury. 
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Figure 12: Women and children at gold panning sites (MESD, 2017) 

4.2.2 Toxicities and impacts of cyanide  

The danger of cyanide comes from its ability to act as a violent poison. Its most serious 

toxic effects occur inside organisms and are due to the combination of CN- with iron in 

hemoglobin, preventing oxygenation of the blood. 

 

During mining, the main risks for humans are related to the dust produced while 

handling this product or while preparing the cyanide solution, which can generate the 

formation of gaseous hydrogen cyanide. The lethal dose by ingestion is estimated to be 

180 mg and the lethal dose by inhalation is 100 ppm (Noyer, 1997). 

 

Cyanide toxicity manifests itself differently depending on the individual or the receiving 

environment, mode of exposure and form of cyanide.  

Exposure to cyanide can be via inhalation, oral or dermal routes. 

The main route of poisoning with HCN gas or cyanogen is inhalation. Inhalation of HCN 

vapors or ingestion of 200 to 300 mg of KCN or NaCN causes rapid death by respiratory 

arrest (Office et al., 2011). Table 3 below summarizes the effects observed in humans 

following exposure to HCN. 

 

 

 

 

Table 3: Effects observed in humans following exposure to HCN 

Concentration Effects 

0.2-5 ppm (0.22-5.6 mg/m3) Olfactory perception 

10 ppm (11.2 mg/m3) Allowable limit for an 8-hour exposure 

30-35 ppm (34-39 mg/m3) Headache after a few hours 

45-55 ppm (50-62 mg/m3) Tolerated for 30 minutes to an hour without 

immediate or delayed effects 

110-135 ppm (123-151 mg/m3) Lethal in 30 minutes to an hour 

135 ppm (151 mg/m3) Lethal in 30 minutes 

180 ppm (202 mg/m3) Lethal in ten minutes 

280 ppm (314 mg/m3) Lethal immediately or within 6-7 minutes 
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For other cyanide derivatives, in the event of inhalation, nasal and eye irritations are 

reported in healthy volunteers exposed to 16 ppm (34.6 mg/m3) of cyanogen (8 ppm 

CN-) for 6 to 8 minutes (Bureau et al., 2011). No effect is reported upon exposure to 8 

ppm (17.3 mg/m3) cyanogen  

(4 ppm CN-). 

4.2.3 Health impact of lead 

Lead travels through the body to the brain, liver, kidneys and bones. It is stored in the 

teeth and bones, where it accumulates over time. To assess human exposure, lead 

concentration in the blood is usually measured. Lead in the bones passes into the blood 

during pregnancy, and the fetus is therefore exposed to it during its development. There 

is no threshold below which exposure to lead would not have harmful effects. 

According to UNICEF, young children are particularly vulnerable to the toxic effects of 

lead, which can have serious and lasting consequences on their health, in particular by 

affecting the development of the brain and nervous system. Lead also has long-term 

harmful effects in adults, including increasing the risk of high blood pressure and kidney 

damage. Exposure of pregnant women to high concentrations of lead can lead to 

miscarriages, stillbirths, premature death and low birth weight. 

4.2.4 Impact of fluoride ingested via drinking water on the health of populations: 

Case of five rural communities in Senegal  

A study (Rabier et al., 2008) was carried out on the impact of fluoride ingested via 

drinking water on the health of populations in five communities in Senegal (Nguéniène, 

Ndiaganiao, Ndiop, Niakhar and Patar) based on an epidemiological survey.  

The results of this study indicate that the fluoride contents in water for domestic 

consumption are mostly higher than the WHO guideline values (1.5 mg/L). These levels 

can reach up to 6, 7, 8 and 9.4 mg/L. Of the 65 structures surveyed, fluoride pollution 

mainly concerns drilled holes since 90% of the 21 drilled holes surveyed have levels 

greater than 1.5 mg/L. However, it should be noted that 25% of the 44 inventoried wells 

are also affected. 
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4.2.4.1 Medical-health data 

Identification of the domestic water supply sources for each subject reveal that 70% of 

the 900 surveyed are in contact with fluoride contents greater than 1.5 mg/L. 

● Dental fluorosis 

Dental fluorosis, which is due to excess fluoride during tooth development, was 

identified in 83.6% of subjects. It affects all age groups surveyed, sometimes even 

temporary teeth in children from an early age. The different stages of dental fluorosis 

were observed and the subjects were classified using the modified Dean index 

according to the development of the disease (0. normal subject; 1. very mild fluorosis; 2. 

moderate fluorosis; 3. moderate fluorosis; 4. serious fluorosis) (Figure 13). 

 

Figure 13: Subjects with moderate (a) to severe (b and c) dental fluorosis 

The stages of development of fluorosis are directly correlated with the fluoride contents 

measured (Figure 4). Thus, 95% of respondents in contact with fluoride contents greater 

than 4 mg/l are affected by dental fluorosis (Dean index greater than 1). For cases of 

moderate and severe fluorosis (Dean index of 3 and 4), 55% of individuals in contact 

with fluoride contents of between 2 and 3 mg/l are affected, and more than 70% for 

contents greater than 4 mg/l. 

● Bone fluorosis 

Clinical diagnosis identified 52.7% of individuals with clinical signs that could be 

associated with bone fluorosis. The most frequent complaints involve joint stiffness, 

arthralgia, diffuse pain, cervical-dorsal-lumbar stiffness, joint limitations and bone 

deformities. Due to the non-specific nature of the clinical signs of bone fluorosis, it was 

necessary to conduct para-clinical tests (biological and radiological) which, combined 

with clinical diagnosis, make it possible to obtain a formal diagnosis. In-depth diagnosis 
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was therefore performed on 36 respondents who were subjected to an X-ray 

examination (pelvis, hands, knees, spine) and to a urine sample for fluoride analysis. 

 

Urinalysis shows that 32 of 36 respondents had a fluoride/creatinine ratio greater than 3 

mg/g (Table 3), which corresponds to a higher rate for acute fluoride poisoning. 

 

Fluorides are therefore present in the bodies of respondents in very large quantities 

throughout their lives, but their impact is visible in the long term. Thus, we note that the 

age group most affected by bone fluorosis is that of 25–55 years, corresponding to 

people in full activity. In addition, the disabling nature of fluorosis has strong 

socioeconomic repercussions: it implies a reduction in productivity, and therefore an 

aggravation of poverty in rural areas where agricultural activity is predominant. 

4.3 Health impact of pesticide-related pollution 

Pesticides appeared to be beneficial for agriculture at first, but their harmful effects were 

quickly demonstrated. A study (Ngom et al., 2012) conducted with farmers has shown 

that pesticides can lead to neurological disorders such as problems with attention and 

visual conceptualization, and even Alzheimer’s and Parkinson’s disease. 

Surveys carried out in the Niayes area revealed that around 25% of market gardeners 

were very likely victims of pesticide poisoning. Still in the same area, it was reported 

that 26% of poisoning victims cannot remember the product ingested. One of the most 

frequent poisonings is poisoning with neurological signs, with 52% of cases often 

suffering from nausea, dizziness, lightheadedness. With the use of persistent pesticides 

such as organochlorine pesticides, health risks are amplified. These carcinogenic, 

mutagenic pesticides and teratogens mainly accumulate in the environment and are 

transmitted through the food chain. 

 

Assessment of pesticide-related toxicological risks conducted in the Niayes area of 

Dakar shows that there is massive and uncontrolled use of pesticides in the area. The 

most widely used pesticides are organophosphates (37%), followed by organochlorines 

(19%), carbamates and dithiocarbamates (13%), pyrethroids (12%) and finally inorganic 

compounds (6%) (Fall et al., 2001). According to some studies, pesticides may be 
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responsible for many cases of poisoning. During this study, the clinical signs cited by 

the farmers in possible relation to these substances are: 

● Stomach aches, which represent a rate of 20% in Cambérène; 

● Fatigue and nausea, with a rate of 12.5% in Guédiawaye; 

● The common cold, which represents 25% in Pikine; 

● Cough, at 10% in Malika; 

● Diarrhea, with 10% in Fass Mbao; 

● Allergies, coughs, migraines and dizziness. 

Other signs are rarely seen, such as vomiting. 

 

One study evaluated risk indicators for the occurrence of cancer linked to the use of 

pesticides in the agricultural population of Richard-Toll (Mouphtaou, 2011). The main 

types of cancer encountered in the study population are: prostate cancer (54.94%), liver 

cancer (18.57%), ovarian cancer (6.32%) and pancreatic cancer (2.76%). By 

comparison with WHO data on the incidence of cancers in Senegal, we see that certain 

cancers are over-represented in the Richard-Toll area. 

Given the importance of the subject matter, we called on the experience of a doctor 

dealing with a town which remains the most significant in terms of the impact of these 

types of pollution. This is why we requested and conducted an interview with Dr. Bouna 

Ndiaye, Physician and Epidemiologist in Keur Massar (Dakar suburb).  
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4.4 Interview with Dr. Bouna Ndiaye 

I. Sociodemographic information 

Last name and first name: Ndiaye, Bouna 

Profession: Physician, Epidemiologist 

Interview date: 3/27/2020 

 

II. Appropriateness of the choice of priority pollution sources 

The working group identified three sources of pollution with regard to their impact on the 

health of populations: air pollution (outdoor and indoor), pesticides (in soil, water and air) 

and heavy metals (lead, mercury and cyanide). Confirm these choices and explain why?  

 

The choice of these three sources of pollution seems to be relevant, since they all 

constitute major concerns. These sources of pollution concern practically the entire 

population, with much more marked gravity for specific categories of people: children, 

seniors, pregnant women, etc.  

In addition, these are sources of pollution which affect not only the cities but also rural 

areas.  

III. Among these 3 forms of pollution, are there any that you worked with or in 

which you are interested, with respect to verified or supposed consequences on 

the health of populations? 

 

We are interested in these 3 forms of pollution and particularly in air pollution. We work in 

a district that hosts the Mbeubeuss landfill, producer of: 

• Air pollution: smoke released by waste pickers burning tires and other waste. In 2019, 

the consultation services of the Keur Massar district (Health and Postal Center) saw 

35,711 cases of respiratory ailments, or 32% of the reasons for visits compared to 19% in 

the Dakar-West district. 

• Pollution linked to heavy metals: contamination of the water table by the landfill 

In addition, the district is located in an agro-market gardening area and, although it is 

uncommon, we see proven acute pesticide poisonings related to misuse of these toxic 

products. The last dates back to February 2016, when we saw 2 cases of acute pesticide 

poisoning including 1 death. 

It is likely that populations consuming fruits and vegetables are victims of chronic 

poisoning without the link to pesticide pollution being formally established by the health 

system. The same is not true for pollution linked to the use of water contaminated by 

heavy metals. 

 

IV. What political, program-related, economic or social actions/interventions 

should we put in place to eradicate or mitigate this pollution? 

To mitigate air pollution, we offer the following actions: 

• Socio-economic conversion of waste pickers (to reduce waste burning); 

• Recycling of waste (plastics, metals, etc.); 

• Funding of community health insurance to support affected populations and waste 

pickers; 
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• Strengthening the skills of stakeholders (waste pickers, liaisons/Badiene or Gox, 

restaurateurs, etc.) concerning hygiene, precautions to be taken, the danger of waste; 

• Contracting with grassroots community organizations for awareness-raising activities; 

• Upgrading health structures (strengthening the platform, recruitment of qualified 

personnel) for the care of exposed populations; 

• Improvement of available healthcare through the creation of new structures; 

• Establishment of an emergency organization and regulation system through the 

availability of an ambulance fleet capable of picking up patients at home or in a health 

structure and evacuating them to referral structures; 

Establishment of a network of civil society organizations to bring advocacy before the 

authorities. 

V. What actors need to be involved? And how? 

• Waste pickers: Organization of health insurance, raising awareness on the danger of 

waste, support for mitigation. 

• Community actors: liaisons/B&G, restaurateurs, vendors around Mbeubeuss, heads of 

households, local, traditional, and religious leaders: capacity building, mitigation and 

resilience support, inclusive participation; 

• Health authorities: identification of priorities (prioritization), planning and supervision of 

community activities, patient care; 

• Administrative and territorial authorities: coordination of activities, support for health 

authorities, facilitation of multisector meetings; 

Involvement of the Ministry of Justice and Raising Awareness among its stakeholders.  

 

VI. What avenues of research could you suggest to strengthen these links 

between this pollution and the health of populations? 

 

• Household CAP survey on the effects of the landfill. 

• Disease prevalence survey in the general population of the district. 

• Disease prevalence survey in preschools, schools and daaras. 

• Case-control or cohort-type etiological study on human populations. 

 Situational analysis of legislation in the matter and study of the level of application of the 

texts. 
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Chapter 5.Actions by the Senegalese State to reduce pollution 
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The problem of pollution is taken into account by the Senegalese government in socio-

economic policies and programs, in accordance with the SDGs. These policies and 

programs include pollution monitoring systems and specific actions geared towards 

reducing pollution. 

5.1 Monitoring system and specific actions 

5.1.1 An outdoor air quality monitoring device 

This system involves the creation of an air quality management center (AQMC) in 2009. 

The AQMC, is a decision support tool, relies on the Department of the Environment and 

Classified Establishments (DECE) and has the following objectives:  

● To monitor air pollution;  

● To facilitate access to information concerning air quality and decision-making;  

● To recommend realistic measures to improve air quality;  

● To contribute to the strengthening of sub-regional and international cooperation 

in the field of air quality.  

The center has six measuring stations distributed throughout the city of Dakar. These 

stations make it possible to monitor on a daily basis, every fifteen minutes, sulfur dioxide 

(SO2), nitrogen dioxide (NO2), ozone (O3), carbon monoxide (CO), particles with a 

diameter of less than 10 μm (PM10) and particles of a diameter of less than 2.5 μm 

(PM2.5) according to the limits defined by standard NS-05-062 (source: 

http://www.environnement.gouv.sn/lesactualites/la-pollution-de-lair-%C3%A0-dakar-iqa-

du-25-mai-2018).  

 

The Air Quality Index (AQI) is obtained from the concentration of these five pollutants 

(SO2, NO2, O3, CO and PM10) and the standard defined for each pollutant, according to 

the formula below: 

 

AQI1 = (Pollutant concentration/Limit value) × 100 

 
1 Air Quality Index 
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A mobile laboratory truck has also been part of the system since 2015. It allows air 

quality to be measured at any point, particularly at stations not covered by the fixed 

network. 

 

Air quality status is broadcast daily by e-mail and on the website, but also on LED 

screens since February 1, 2017. The areas concerned are the Corniche Ouest (Horizon 

building), Place de l’Indépendance, Grand Théâtre, Liberté 6, Ouest-Foire and Mbao. 

The AQI is displayed at these different locations every day and every 2 minutes, from 6 

a.m. to midnight, in the form of 10-second video spots. 

 

Between January 1 and October 3, 2017, 266 daily indices were published. The annual 

average level of fine particles in Dakar was 160 µg/m3/PM10 and 35 µg/m3/PM2.5 in 

2015, compared to 141 µg/m3/PM10 and 25 µg/m3/PM2.5 in 2016. In addition, 756,111 

metric tons of CO2 emissions were avoided and 1,448 metric tons of CO2 sequestered 

by Clean Development Mechanism (CDM) projects in 2016 (Republic of Senegal, 

2018). 

5.1.2 Reduction of transportation emissions 

As part of its policy to improve urban mobility, programs aimed at strengthening, 

improving and promoting public transportation are being implemented. They include the 

public transportation fleet renewal program, creation of the Regional Express Train 

(RET) and the RTB (Rapid Transit Bus), etc. 

Laws and regulations aiming, among other things, to reduce pollution linked to 

transportation have also been put in place, in particular:  

● Definition of emission limit values for the exhaust pipes of motor vehicles;  

● Elimination of lead in gasoline since 2005;  

● Age restriction for importing vehicles.  

5.1.3 Reduction of emissions from industries 

The main actions to reduce industrial emissions are as follows:  

● Regulation of industrial emissions in the Senegalese environment code; 

● Inclusion of the promotion of renewable energies in the 2012-2017 Energy Sector 

Policy Letter, which aims to diversify energy sources through the introduction of 
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coal and natural gas with a target of 20% of the renewable energy capacity in 

2017.  

5.1.4 Reduction of emissions from open burning of biomass and waste 

Reducing emissions from open burning requires rational waste management and the 

implementation of regulations. Thus, the environmental code regulates waste 

management specifically in chapters 3 and 5 of Title 2, entitled “Prevention and fight 

against pollution and nuisances,” Title 3 on the protection and enhancement of receiving 

environments and Title 4 on penalties and various provisions.  

In 2015 Senegal also adopted Law No. 2015-09 of May 4, 2015 on prohibiting the 

production, import, possession, distribution and use of low-micron plastic bags and on 

rational management of plastic waste. 

5.1.5 Reduced emissions from indoor biomass combustion 

Senegal has implemented clean and renewable energy development programs, in 

particular through: 

● Promotion of on-grid and off-grid electrification with the installation of 3-MW solar 

panels in 2013 and the Rural Electrification Emergency Program;  

● Promotion of clean fuels and improved stoves through the programs 

PERACOD/GIZ (Program for the promotion of renewable energies, rural 

electrification and sustainable supply of domestic fuels) and PROGEDE (Project 

for sustainable and participatory management of traditional replacement 

energies);  

● The Senegal National Biogas Program (PNB-SN) which provides for the 

construction of 10,000 bio-digesters between 2015 and 2019. 

5.1.6 Reduction of waste production 

In recent years, recycling and waste treatment industries have emerged and include: 

● SOMETA, specializing in smelting/treatment/recovery of metal waste; 

● GRAVITA, specializing in the processing/recovery of used batteries; 

● SRH, specializing in the reclamation of used oils; 

● DELVIC, specializing in wastewater treatment; 
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● SODIAPLAST, PROPLAST, TRANS TECH, etc. specializing in plastic waste 

recycling. 

Industries such as SOCOCIM have also chosen to recover waste such as used oils, 

used tires, fecal sludge, biomass (peanut shell). 

The latest industries installed in Senegal are very respectful of the environment, using 

cleaner and less polluting technologies. This is the case for the latest flour and cement 

plants installed in the country. 

5.1.7 Senegalese air pollution regulations 

After the United Nations Conference on Environment and Development (UNCED), held 

in Rio de Janeiro in June 1992, Senegal, like many countries in the international 

community, decided to adopt a more coherent approach to the environmental problems 

affecting it, in particular air pollution, inspired by a vision of sustainable development. 

Thus, the country has subscribed to a series of conventions proposed to the 

international community before, during and after the Earth Summit in Rio de Janeiro. 

Among the international conventions related to atmospheric pollution that Senegal has 

ratified, we can cite:  

● The Vienna Convention and Montreal Protocol on Substances that Deplete the 

Ozone Layer, ratified in 1993;  

● The United Nations Framework Convention on Climate Change, ratified in 1994. 

The conformity of national law with international conventions signed and ratified by 

Senegal was one of the reasons for the adoption of Law No. 2001-01 of January 15, 

2001 relating to the Environmental Code and its implementation decree. Chapter II of 

Title III of this new Environmental Code constitutes the reference framework for 

regulations relating to atmospheric pollution. It is in this capacity that a draft of 

standards regulating atmospheric pollution was drawn up by the technical committee for 

environmental standardization of the Senegalese Association for Standardization. The 

resulting standard NS 05-062, published in October 2003, applies to factories, 

workshops, construction sites, quarries and, in general, industrial, craft or commercial 

installations operated or owned by any public or private individual or entity, and all other 

activities which present either dangers for health, safety, public sanitation, agriculture, 

nature and the environment in general, or inconvenience to the comfort of the 
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neighborhood because of their waste in the form of gaseous substances and 

atmospheric particles. It will also apply to vehicles. The provisions of Standard NS 05-

060 relating to vehicle emissions are applicable in this standard (D. Dieme, 2011). 

5.1.8 Actions of the Senegalese State for the management of hazardous 

substances  

To control children’s exposure to hazardous substances, Senegal has developed 

decision support reference documents. These studies systematize environmental 

assessment in Senegal and make it possible to better take into account, in an integrated 

manner, the management of hazardous substances such as mercury and cyanide in the 

gold mines in eastern Senegal or persistent organic pollutants in general. These include 

studies on: 

● The national chemical management profile of December 2002; 

● The 2012 national chemical management profile; 

● The national profile on the management of Persistent Organic Pollutants (POPs) 

of January 2004; 

● The national inventory of polychlorinated biphenyls (PCBs) of March 2003; 

● The national implementation plan for the 2005 Stockholm Convention on 

Persistent Organic Pollutants (POPs);  

● The Final Liquid Refrigerant Phase-Out Management Plan (POEF) of November 

2007; 

● Updating of the national implementation plan for the 2015 Stockholm Convention 

on Persistent Organic Pollutants (POPs); 

The 2015 national inventory of polybrominated diphenyl ethers (PBDEs); 

● The 2015 national inventory of perfluoro octane sulfonic acid (PFOS) and related 

substances; 

● The national PCB inventories of March 2003, 2015 and 2018; 

● Destruction in France in December 2017 of 255.06 PCB transformers belonging 

to SENELEC and the private sector;  

● The 2016 national mercury inventory;  

● The 2017 national mercury profile; 

● The initial assessment of the 2018 Minamata Convention; 
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● The 2019 national action plan for the reduction or elimination of mercury in the 

artisanal and small-scale gold mining sector. 

 

This information is available to the public and can be viewed. In addition to these 

reference documents, there is also a policy framework for pollution reduction. It 

includes, among others:  

● Definition of political strategies in the sector policies letter from the Ministry of the 

Environment and Sustainable Development; 

● Signing and ratification of the Basel and Stockholm Conventions; 

● Development of an action plan for the management of hazardous products; 

● The national strategy and plan on SDGs; 

● Decentralization of waste management at the level of local authorities. 

 Other decontamination actions carried out 

• Stripping of lead-contaminated soil in Ngagne Diaw: 944 m3 

• Disposal of the stripped soil: 1072 m3 

• Backfilling of stripped areas 1,154 m3 

• December 2017 reconditioning and destruction at TREDI in France of 255.06 

metric tons of PCB transformers and contaminated soils belonging to SENELEC 

and the private sector (issuance of a destruction certificate) 

5.1.9 The Senegalese Anti-Poison Control Center 

The mission of the Anti-Poison Control Center is to ensure the prevention of poisoning 

caused by xenobiotics, in particular health products, pesticides, household products, 

industrial products and plants, improvement of their management and monitoring of 

their health effects. 

The information available at the Poison Control Center concerns: 

● Pesticide poisoning cases collected by the telephone response unit; 

● The level of mercury usage in the health sector; 

●  Collection of monitoring data for Persistent Organic Pollutants (POPs) in breast 

milk.  

5.1.10 Cleaning up the pesticide sector 

The Department of Plant Protection (DPP) is running a program to clean up the 

pesticide sector. In this program, it creates an inventory of pesticide resellers, pesticides 
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circulating in the country, empty containers, especially small plastic containers (Figure 

14), whose reuse by the populations is a source of contamination. The objectives 

followed are the reduction of phytosanitary active substances prohibited by national and 

international regulations, destruction and recycling of empty pesticide containers. The 

activities developed to achieve these objectives are training and raising awareness 

among market gardeners, especially those from Niayes, on good practices in the 

rational use and management of pesticides. 

The last complete inventory made with funding from the regional project for the 

destruction of obsolete pesticides GCP/INT/147/GFF in 2019 shows 15,686 Empty 

Pesticide Containers. 

 

 

 

Figure 14: Collection of empty containers 

 
 
 

1. Pesticide poisoning cases collected by the telephone response unit  

Since 2015, 50 cases of pesticide poisoning have been reported to the Anti-Poison 

Control Center (APCC) and these cases represent 10.30% of the total reported 

poisoning cases. The pesticides in question are mainly organophosphates and 

carbamates. But identifying the class of pesticides is often difficult, which is due to lack 

of labeling or of the original containers. 
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2. The level of mercury usage in health care  

An evaluation of the use of mercury-based instruments and devices in health facilities in 

Senegal was carried out by the CAP in 2017 (in the period from July 15 to August 10, 

2017).  

 

The survey revealed that mercury-based dental restorations are still widely used in 

dental practices and management of the wastes they generate is very poor. 

Management procedures for waste containing mercury are almost non-existent in these 

structures, despite knowledge of the dangers associated with use by more than half of 

the practitioners interviewed. In health structures, the use of mercury-based materials 

remains ongoing. 

 

3. Collection of monitoring data for Persistent Organic Pollutants (POPs) in breast 

milk 

The CAP by the Toxicovigilance unit is the focal point for the WHO in evaluating the 

Stockholm Convention on Persistent Organic Pollutants (POPs). To this end, it is 

investigating the evaluation of this convention’s application levels in Senegal in the field 

of health. Breast milk was collected for determining POPs in 2008, then again in 2017. 

The results obtained showed a high level of POPs in the breast milk matrix for both 

2008 and 2017. These results concern POP pesticides, PCBs (Polychlorinated 

biphenyls), Furans and Dioxins. The 2017 results have just been transmitted by the 

reference laboratory based in France. The use of these data will make it possible to 

assess the achievements of the Stockholm Convention and to propose actions for 

remedying and preventing the spread of these substances in the environment 
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5.2 Analysis of the existing situation at the technical, institutional and 

regulatory levels in terms preventing and combatting various forms 

of pollution 

5.2.1 Institutional framework 

The Ministry of the Environment and Sustainable Development is the driving force for 

any efficient management of the environment in Senegal. It is responsible for 

implementing the government’s sectoral policy on pollution management. This mission 

is carried out by the Department of the Environment and Classified Establishments 

(DECE). 

 

However, although the Ministry of the Environment and Sustainable Development 

defines and implements the policy, other Ministries and/or Organizations must be 

involved in identifying the main axes to be followed and must more specifically 

collaborate in defining the necessary actions in their respective fields in order to achieve 

the set objectives. In the current context of pollution and health, several ministries 

and/or organizations are concerned, the main ones being:  

• The Ministry of Health and Social Action 

Its main mission is to implement the government’s policy in the fields of health, health 

education, and social action. It plays an important role in the management of chemicals 

and carries out this mission through the following structures: 

• the Anti-Poison Control Center, whose role is to ensure the prevention of 

poisoning caused, among other things, by drugs and pesticides; improve their 

care and monitor their effects on health, but also alert the authorities to the 

impacts of chemicals; 

• the Disease Control Department: it carries out its mission through the Pest 

Control Service (SLAV) which participates in the evaluation of disease vectors 

concerning their sensitivity to insecticides in public health. 

• The Ministry of Agriculture 

Through the Department of Plant Protection (DPP), the Department of Agriculture and 

the Department of Horticulture, the Ministry is involved in the management of chemicals.  
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Accordingly, the DPP is responsible for identifying stocks of pesticides and monitoring 

available stocks. It works in close collaboration with various services such as Customs, 

Universities, Agricultural Training Schools and Security Forces, etc. Its main mission is 

primarily to prevent the introduction of new pests into the national territory in 

accordance with the provisions of the International Plant Protection Convention (IPPC), 

by setting up phytosanitary control posts at land, sea and air borders responsible for 

inspecting and controlling all entries of plants and parts of plants from other countries.  

 

It has an Ecotoxicology and Phytopharmacy Laboratory which houses the Sahel 

Ecotoxicology Research Center (CERES-LOCUSTOX). This Center plays a very large 

role in the approval of pesticides from the SPC of CILSS and the standards for pesticide 

residues on horticultural products intended for export. 

• The Ministry of Mines and Geology 

The Ministry intervenes through the Department of Control and Supervision of Mining 

Operations, which regulates the manufacture, import, conservation, transport and use of 

explosive chemicals. 

• The Ministry of Infrastructure and Land Transportation  

It ensures the conformity of the means for transporting chemicals used in Senegal in 

accordance with the provisions of the United Nations regulations on the transportation 

of hazardous products. 

• The Ministry of Energy; 

• The Ministry of Fisheries; 

• The Ministry of the Economy and Finance; 

• The Ministry of Foreign Affairs; 

• The Ministry of Trade; 

• The Ministry of the Interior; 

• The Ministry of Justice; 

• The Ministry of Water and Sanitation;  

• Local authorities;  

• The private sector. 
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It is still important to point out that all the measures taken in the context of the 

prevention and sustainable development policy should be coordinated by the Ministry of 

the Environment in order to ensure the harmonization of all these measures and 

actions. 

And other structures such as:  

• The Basel and Stockholm Convention Regional Center for French-Speaking 

African Countries (CRCBS-AF) 

The center is a regional institution. It is a support, advice and training establishment for 

chemicals and hazardous wastes. It supports the member countries of Francophone 

Africa in implementing the Basel and Stockholm Conventions.  

Its missions include, among others: 

• information, training, consultation and raising awareness in the field of 

environmentally sound management of chemicals and hazardous wastes; 

• technology transfer for the establishment of hazardous waste treatment units in 

French-speaking Africa; 

• support for national legislation in implementing the provisions of international 

conventions on hazardous waste; 

• promoting cooperation in the prevention and monitoring of illegal hazardous 

waste traffic; 

• support for countries in setting up national programs for the management of 

hazardous waste and chemicals. 

• the Sahelian Pesticides Committee (SPC) 

As the body responsible for implementing the common regulations for CILSS member 

states on pesticides, the SPC examines registration applications, keeps a register of all 

authorizations granted, establishes lists of banned or severely restricted pesticides, 

inventories products marketed and used in CILSS countries, defines methods for 

controlling the composition and quality of formulations with regard to health and the 

environment and maintains links with the national management committees for 

phytosanitary products in CILSS countries.  

The National Committee CILSS (CONACILSS), as a liaison structure, plays a 

surveillance and follow-up role related to application of the approval measures for 

pesticides and other chemicals in Senegal.  
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5.2.2 Political framework 

The Government of Senegal has adopted a policy of prevention, control and 

management of the environment.  

This policy is applied through several instruments, including: 

● The Sectoral Policy Letter for the Environment and Sustainable Development 

(LPSEDD) 2016-2020. This letter includes, among the guidelines defined therein, 

the fight against pollution and nuisances. Accordingly, specific objective 1 

“reduce degradation of the environment and natural resources, harmful effects of 

climate change and loss of biodiversity” includes an operational program 

dedicated to the fight against pollution and nuisances in order to improve the 

management of chemicals such as mercury and hazardous waste; 

● The Emerging Senegal Plan, for inclusive and sustainable socio-economic 

development by 2025. The aim of this plan is to guarantee a balance between 

the development of productive activities and environmental management; 

● A number of plans for the management of chemical, harmful and hazardous 

substances. It concerns: 

● The National Action Plan for the Management of Hazardous Waste (NWMP of 

1999); 

● The National Chemical Management Profile (2002, revised in 2011);  

● The National Profile on the Management of Persistent Organic Pollutants 

(2002);  

● The National Implementation Plan for the Stockholm Convention on 

Persistent Organic Pollutants (2005); 

● The national action plan for the management of biomedical waste (March 

2014), etc. 

Other programs concern waste management, notably the 2015 adoption of a law 

regulating the use of plastic bags.  

At the international level, Senegal is party to a number of international treaties, 

including: 

• The Convention on the Control of Transborder Movements of Hazardous Wastes 

and Their Disposal;  
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• The Convention on the Prohibition against Importing Hazardous Wastes and the 

Control of their Transborder Movements in Africa;  

• The Vienna Convention for the Protection of the Ozone Layer;  

• Stockholm Convention on Persistent Organic Pollutants, etc.; 

• The Minamata Convention on Mercury. 

At the regional and sub-regional level, reference should be made to the Common 

Regulations of UEMOA and ECOWAS, to the Bamako Convention, but also to the 

Agreement on Common Regulations for CILSS Member States on the registration of 

pesticides.  

At the national level, the 2001 Environmental Code, supplemented by regulatory texts 

and technical standards, constitutes a set of legal instruments intended to govern the 

import/export, use, transportation, storage and elimination of chemicals. 

In spite of this regulation, “disorder in the management of chemicals, increased 

exposure risks” prevail due to the insufficiency of and failure to apply legislative and 

regulatory texts relating to chemicals. 

5.2.3 Some measures taken at the national level to mitigate the health impacts of 

chemicals 

5.2.3.1 Monitoring chemical exposure 

In January 2008, the state set up the Poison Control Center with the mission of ensuring 

the prevention of poisoning caused by health products, pesticides, household products, 

industrial products and plants, improving their management and monitoring of their 

effects on health. It is in charge, among other things, of monitoring poisoning, its effect 

on health and the professional and domestic use of pesticides and any other chemical 

product. 

 

From 2015 to date, 50 cases of pesticide poisoning have been reported to the Anti-

Poison Control Center, and these cases represent 10.30% of the total reported 

poisoning cases. The pesticides in question are mainly organophosphates and 

carbamates.  
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Collection and testing of breast milk for POPs in 2008 and 2009 by the center revealed 

significant concentrations of POPs in this matrix during both years. These results 

concern POP pesticides, PCBs (Polychlorobiphenyl), Furans and Dioxins. 

5.2.3.2 Monitoring exposure to pesticides  

The Department of Plant Protection (DPP) monitors the health of pesticide operators for 

each season. For this health monitoring, toxicovigilance is applied by monitoring the 

acetylcholinesterase level, which is done three times per agricultural season. The DPP’s 

3-year regular monitoring report [2014, 2015, 2016] on the exposure of pesticide 

handlers highlighted a single case of poisoning (DPP, 2016). The main action taken in 

this case was withdrawal of the individual from treatment operations until the 

acetylcholinesterase level returned to normal. 

 

Environmental monitoring of treatment quality is done to monitor non-target organisms 

impacted by the treatment in and outside the treated area. This makes it possible to 

respect good spraying practices (calibration, dosage, buffer zone, etc.) and to minimize 

the negative impacts of pesticides on the environment.  

 

Exposure to organophosphates and carbamates was monitored on 84 individuals, 

comprising 29 female subjects aged 41.56 ± 11.28 years and 55 male subjects whose 

mean age was 42.09 ± 15.88 years. The ages of the people monitored range between 

13 and 70 years. The results of this study showed producers’ almost universal exposure 

to pesticides (CERES/PADEN, Report 2016), thus testifying to the non-use or misuse of 

protective equipment. 

 

Today, Senegal faces the double burden of morbidity linked to communicable and non-

communicable diseases. Due to their magnitude, the disabilities they cause and their 

very costly care, non-communicable diseases require increased attention from the 

Ministry of Health. Most of these illnesses, classified as “expensive illnesses” because 

of the high cost of their treatment, are not just responsible for a large number of deaths. 

They also constitute an individual drama and a weight on the community 

(MSP/Senegal, 2009). In this regard, “non-communicable diseases” usually include: 
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cardiovascular diseases, cancers, chronic respiratory diseases, kidney diseases, 

diabetes, mental illnesses.  

 

The share of the state budget allocated to health is currently 10% and should reach 

15% in accordance with the commitments made by the African Heads of State in Abuja 

in 2000 (National Health Development Plan 2009-2018). Implementation of this plan 

is in line with the achievement of national and international health objectives, in 

particular the objectives of the PRSP and the MDGs. More specifically, it concerns: 

● Reducing the burden of morbidity and maternal mortality and child mortality; 

● Increasing the sector’s performance in terms of disease prevention and control; 

● Sustainably strengthening the health system; 

● Improving governance of the health sector. 

5.3 Project to develop a national action plan for mercury in the artisanal 

and small-scale gold mining sector 

The small-scale mining sector is a major source of mercury emission and release into 

the atmosphere, causing environmental pollution and posing serious health risks. 

Therefore, each country that has ratified the Minamata Convention has the obligation to 

develop a national action plan to reduce the use of mercury in the sector. 

It is within this framework that Senegal has drawn up national action plans for mercury 

management in the field of small-scale gold panning.  

The development of this national action plan requires our states to set targets for the 

reduction, or even elimination, of mercury; to take measures and deploy strategies by 

emphasizing, among other things, the principle of pollution prevention and reduction 

and administrative and control measures; raising awareness among artisanal miners; 

technology transfer; promoting the best available technologies and best environmental 

practices.  

Strategic objectives at the national level will revolve around (UNEP, 2017):  

Strategic Axis 1: formalization or regulation 

● Eliminate worst practices by 50%; 

● Facilitate formalization or regulation; 
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● Reduce mercury emissions and releases and exposure to this substance by 
50%; 

● Gradually engage the responsibility of the polluter, better known as the Polluter-
Payer. 

● Implement binding measures for eliminating non-compliance with specifications 
or for waste treatment at a company level; 

● Manage trade and prevent illicit mercury trafficking by 50%. 

 

Strategic Axis 2: Improvement in the protection of the environment and health in ASM 
areas 

● Bring 40% of the populations living in ASM gold areas to access quality health 
services for the management of health problems; 

● Ensure the strengthening of 50% of the locations providing care services for the 
management of health problems related to the ASM sector; 

● Improve the coverage of the community system at the health district level for 
ASM sites (45%); 

● Monitor the level of soil, water, sediment, fauna and flora contamination and 
contribute 25% to soil restoration at ASM sites. 

 

 

 

Strategic Axis 3: Information, Education and Communication (IEC) 

● Inform and raise awareness of 100% of the administrative authorities on the 
dangers of mercury on health and the environment; 

● Advocate with the same authorities for better application of environmental 
standards; 

● Raise awareness of 100% of traditional and religious authorities (Koranic 
masters), traditional communicators, civil society, grassroots community 
organizations (CBOs), foreign communities and the press on the dangers of 
mercury to health and the environment; 

● Inform and raise awareness of at least 50% of artisanal miners to prevent and 
reduce the risks and dangers of mercury to health and the environment; 

● Inform and raise awareness of 80% of women and children about the risks 
associated with exposure to mercury; 

● Advocate with deconcentrated, decentralized and judicial authorities for the 
application of texts organizing child labor; 
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● Advocate with government authorities for the outright removal of children from 
gold mining sites; 

● Inform and raise awareness of 100% of health workers in ASM areas on the risks 
of exposure to mercury, health assessment and treatment; 

● Popularize the legal texts in force concerning ASM among 75% of the mining and 
riparian populations of the ASSM area. 
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Chapter 6.Conclusion 
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The acceleration of urbanization and industrialization coupled with the increase in 

agricultural activities have created the conditions for an increase in pollution. Sources 

and amounts of pollution vary according to the geographical areas of the country. The 

Dakar region, which is home to a quarter of the Senegalese population, most of the 

industrial activities and the automobile fleet, remains the epicenter of pollution. Other 

regions of the country are also the seat of significant pollution linked to pesticides used 

in agricultural activities and heavy metals used in mining activities such as traditional 

gold panning in the Kédougou region. 

 

The sources of pollution to which populations are exposed are diverse, but in view of 

their negative impact on health, three were retained by the members of the working 

group set up within the framework of this report: outdoor pollution, pesticides and heavy 

metals. 

 

Although the impacts of these different sources of pollution have been the subject of 

fairly extensive documentation highlighting the links between them and different causes 

of morbidity and mortality, such as those linked to respiratory ailments, there are still 

many gray areas remaining that should be investigated in order to provide politicians 

with precise information necessary for decision-making. In addition, the increase in 

pollution and the associated health risks require the government to adopt a proactive 

approach geared towards the development and implementation of control and reduction 

systems for the various sources of pollution, such as the outdoor air quality monitoring 

device and the Anti-Poison Control Center, to name just these two devices. State 

initiatives also include targeted regulation through plans: Final Liquid Refrigerant Phase-

out Management Plan (POEF) of November 2007, updating of the national 

implementation plan of the Stockholm Convention on Persistent Organic Pollutants 

(POPs) of 2015, initial assessment of the Convention of Minamata of 2018, National 

Action Plan for the reduction or elimination of mercury in the artisanal and small-scale 

gold mining sector of 2019, etc. 

 

The effectiveness of these actions requires institutionalization of the fight against 

pollution and its effects on health, within the framework of an inter-sector, multilateral 
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and inclusive approach. Accordingly, achievement of this objective will require the 

involvement of the technical arms of the State, i.e., the Ministries of the Environment, 

Health and Social Action, Mines and Energy, Agriculture, and Transportation, and also 

the development partners of the United Nations system (WHO, UNDP, UNICEF) and 

NGOs involved in the fight against pollution. In this consortium, researchers working on 

the interactions between pollution, health and development hold a strategic position in 

view of the scientific evidence that their studies could provide to decision-makers. 

Likewise, for reasons of governance and admissibility, this synergy of actors must 

integrate the communities that are primarily affected by the health impacts of this 

pollution. 
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Appendices 

Activities/ 
Project 

Date/Person met/Title and 
structure 

Results/Notes Shared 
Documents 

 3-6-2020/ Professor Mamadou Fall, 
Director of the Toxicology 
Laboratory of the UCAD College of 
Medicine, Pharmacy and 
Odontostomatology 

Interview Thesis work (Awa 
Ndong) and 
articles in co-
publication with 
Awa Ndong 

 3-20-2020/ Mr. DEM Ahmadou, Full 
Professor at the College of 
Medicine, Pharmacy and 
Odontology, Surgical Oncology 
discipline. 

Interview  

 3-22-2020/ Mr. MalickNdour, Plant 
Protection Department 

Interview  

 03-22-2020/ Ms. Roseline Mbaye Interview  

 3-23-2020/ Professor Cheikh 
Bécaye Gaye 
Hydrogeomorphologist 

Interview Only worked on 
fluorosis  

 3-26-2020/ Professor Aminata 
Touré Cissé, 
Pharmacist, Toxicology 
Laboratory of the UCAD College 
of Medicine, Pharmacy and 
Odonto-Stomatology 

Interview  

 3-27-2020/ Dr. Bouna Ndiaye, 
Physician, Epidemiologist in Keur 
Massar (Pikine) 

Interview  

 3-27-2020 Professor Nafissatou 
Oumar Touré, 
Pulmonologist, Infectious Diseases 
Department, Fann Univ. Med. Ctr. 

Interview  

 4-21-2020/Mr. Papa Sam Gueye, 
Agronomy Engineer, General 
Administrator of the CERES-
Locustox Foundation 27 
 

Interview Heavy metals 
and PAHs 
(Polycyclic 
Aromatic 
Hydrocarbons) 

 4-22-2020/ Dr. Youga Niang, 
Horticultural Engineer, Director of 
the Center for the Development 
of Horticulture at  

Interview  
Heavy metals 
and PAHs 
(Polycyclic 
Aromatic 
Hydrocarbons) 
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Chapter 7.NOTES FOR THE 4 SELECTED PROJECTS 
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7.1 Decontamination project for pesticide storage sites in Saint-Louis, 

Richard-Toll and Diourbel (DRDR, SDDR) 

 
 

 
 

August 2020 
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7.1.1 Context and Justification  

 
The use of synthetic chemical pesticides in agriculture is a necessary evil. It has favored 

the increase in agricultural production by reducing crop losses; which contributes to the 

achievement of Sustainable Development Objective 2 “End hunger, ensure food 

security, improve nutrition and promote sustainable agriculture”. This sustainable 

development objective is in perfect harmony with the Emerging Senegal Plan (PSE), a 

national benchmark for agricultural policy in Senegal. 

However, the use of pesticides is very often associated with health risks linked to the 

contamination of people, animals and the environment. These contaminations are 

generally cited among the causes of certain human diseases. The harmful effects of 

pesticides have prompted countries and communities to regulate their use nationally, 

regionally and internationally. 

It is in this context that the NGO PURE EARTH carried out a search for sites 

contaminated by pesticides, including the pesticide storage warehouse of the 

Department of Plant Protection (DPP). The analysis results confirmed the presence of 

Dieldrin and Fenthion in the soil of the former pesticide depot located near the Saint-

Louis DRDR, Diourbel DRDR and SDDR, and in the soil of the pesticide depot at the 

Richard-Toll Base. In addition, Chlorpyrifos-Ethyl was found at the latter site. 

7.1.2 Goals 

The objective of this project is to decontaminate the soil at the DPP’s obsolete pesticide 

storage sites in Saint-Louis, Richard-Toll and Diourbel. 

7.1.3 Actions to be taken  

The actions to be taken are as follows: 

● Determine the spatial extent and levels of current soil contamination by pesticide 

residues; 

● Evaluate practical options and identify a treatment method and an appropriate 

location for soil decontamination; 

● Strip contaminated soil from sites, put it in secure containers, transport it to the 

decontamination site; 
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● Demonstrate the clean-up of the sites in relation to the thresholds or maximum 

limits allowed after decontamination by laboratory analyses. 

● Treat and decontaminate the materials transported off-site, to achieve a verified 

level of cleaning of the materials. 

7.1.4 Areas to target  

The project targets the Saint-Louis region, more specifically the pesticide storage 

warehouse at the Richard-Toll Agricultural Reporting Base, the former DRDR, DRDR 

and SDDR pesticide depot site in Diourbel. With the urban expansion, some sites are 

currently in inhabited areas. To this end, they constitute a real danger to public health 

with risks of exposure to pesticide residues, which is worrying for the populations.  

 

7.1.5 Resources Required 

• Analysis and mapping of the quantities of contaminated materials on the two 

sites; 

• Technical studies, consultations, formal agreement and approval of the 

recommended decontamination method; 

• Removal and transport of contaminated materials to an approved 

treatment/disposal site; 

• Decontamination of materials to achieve specified cleanliness levels; 

• Independent approval of all operations against relevant national regulations. 

7.1.6 Potential Partners 

• It is possible to have donors who co-finance the project: the Ministry of 

Agriculture and Rural Equipment (MAER) of Senegal 

• Global Environment Facility (GEF) 

Food and Agriculture Organization of the United Nations (FAO) 

● The GCP/INT/147/GFF project “Elimination of obsolete pesticides, including 

POPs, and strengthening of pesticide management in member countries of the 

Permanent Interstate Committee for Drought Control in the Sahel (CILSS)”; by 

exchange of data and experiences.  
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7.1.7 Estimated cost of activities 

 
Activities  Cost in XOF 

Analysis and mapping of the quantities of 
contaminated materials at the four sites 

 
 
8,720 000  Technical studies, consultations, formal 

agreement and approval of the recommended 
decontamination method  

Removal and transport of contaminated materials 
to an approved treatment/disposal site  

 
 
 
 
128,840,000  

Decontamination of materials to achieve specified 

cleanliness levels; 

 

Independent approval of all operations against 
relevant national regulations 

TOTAL 137,560,000  
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7.2 Study on the prevalence of asthma in schools in Dakar in connection 

with indoor and outdoor air pollution 

 

 

 

 

August 2020 
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7.2.1 Context and Justification 

Asthma is the most common chronic disease in children and adolescents globally 

(IUATLD, 2011)). According to the WHO (World Health Organization), asthma is often 

underdiagnosed and not properly treated, which increases the risk of death. In 2015, 

there were 383,000 deaths from asthma, the majority of which were in developing 

countries (WHO, 2017). Asthma has a significant socio-economic impact. It is the 

leading cause of absenteeism worldwide (Johnson et al., 2019). A systematic review of 

the current literature estimates the prevalence of asthma in Africa among children under 

15 years of age at 12.1% (Adeloye, 2013). However, while this review includes 45 

studies in 24 African countries, very few studies exist in Senegal, although recent data 

have shown that between 2011 and 2016, asthma was first among the respiratory 

syndromes identified at the level of Dakar health districts. The epidemiological profile of 

asthma in children is poorly understood in Senegal, particularly in urban areas. Added 

to this are other factors such as “false beliefs” about the use of pumps, rejection of the 

diagnosis and therapeutic wandering, and the lack of public health policy regarding 

asthma. All this has a negative impact on the quality of life of children suffering from 

asthma (repeated absenteeism, sports difficulties and sometimes school failure), and 

also the significant cost of anti-asthmatic drugs.  

 

Although healthcare professionals have observed an increase in cases of asthma 

attacks, particularly in pediatric hospitals, there has not yet been a published study on 

the overall prevalence of asthma in children in Dakar. A recent study in rural Niakhar on 

children aged 5 to 8 showed that one in ten children is affected by asthma symptoms, 

and that very few are diagnosed and treated by a doctor (Hooper, 2017). However, 

other studies on a global scale have shown that the prevalence of asthma and 

associated symptoms, such as dry cough, are higher in urban areas (Solé, 2007; 

Yemaneberhan, 1997). Environmental factors play a major role in the prevalence of 

asthma in urban areas, because exposure to air pollution produced by human activities 

(automobile traffic, industry) is greater. This study will also address the impact of 

lifestyle (household use of biomass fuels, or smoking) on the prevalence of asthma. 
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Air pollution represents the most significant environmental risk to public health 

worldwide (WHO, 2019). According to the WHO, outdoor and indoor air pollution in 

2016 caused more than 7 million deaths worldwide. More than 90% of these deaths 

occur in low- and middle-income countries, mainly in Asia and Africa. Added to this is 

the high economic burden of this environmental issue, which costs 5% of GDP in 

developing countries. 

 

In recent years, the link between poor air quality, increased number of asthma attacks 

and poorly controlled symptoms has become clearer. Studies also suggest that air 

pollution may be the cause of new cases of asthma in children (Guarnieri, 2014; 

Holgate, 2016).  

 

Air pollution is a major concern in large African cities like Dakar. Poor air quality is 

caused by the combination of anthropogenic (man-made) factors and seasonal natural 

factors, especially during the dry season, when the wind from the Sahara brings 

significant amounts of dust. For effective management of atmospheric pollution, in 2010 

the Senegalese State set up an air quality measurement system comprising 6 fixed 

stations distributed throughout the Dakar region. The continuous measurements make it 

possible to determine daily levels of air pollution in Dakar, trigger alerts and formulate 

health recommendations in the event of the thresholds being exceeded. 

These measurements show that average annual levels of fine particles, PM10 and 

PM2.5, greatly exceed the threshold set by the WHO (Diokhan, 2017). In addition, 

Senegal is among several African countries in which urbanization of cities like Dakar is 

rapid, with concentration of most of the economic activities, which generates an 

increase in road traffic characterized by a very dilapidated vehicle fleet, with 72.8% of 

vehicles in use located in Dakar (ANSD, 2016). A study carried out on the respiratory 

health of 178 bus drivers in Dakar showed an asthma rate of 38.8% and a chronic 

pulmonary obstruction rate of 30.8% (Sylla, 2018). Knowledge of the impact of air 

pollution and other environmental exposures on the prevalence of asthma in children 

could strengthen public health actions for the prevention and control of this significant 

chronic disease.  
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7.2.2 Goals 

Overall objective of the study  

Estimate the prevalence of asthma and associated symptoms in children aged 11 to 14 

in the academic framework of the ISAAC Protocol to contribute to the international data 

held by the “Global Asthma Network” association. This also makes it possible to 

compare the prevalence of asthma in children aged 11 to 14 between more than 100 

countries globally.  

Specific objectives 

• Estimate the prevalence of asthma and associated symptoms stratified by 

important variables such as gender, age and socioeconomic status. 

• Analyze the impact of environmental exposures (outdoor air pollution, domestic 

fuel use, smoking, use of incense) on the prevalence of asthma.  

• Analyze the link between the prevalence of asthma and the proximity of a major 

road. 

7.2.3 Methodology  

Epidemiological study (cross-sectional study) to estimate the prevalence of asthma in 

schools in Dakar.  

- Children aged 11 to 14 at the start of the study period. 
 

- Enrolled in the school selected according to the study’s randomization methods. 
 
We have expanded the age range recommended by ISAAC to include children aged 11 

to 14 to better measure the prevalence of asthma in schools. This method has already 

been used and validated in several comparable studies (Bayram et al., 2004; 

Chrischilles et al., 2004). We will select 10 secondary schools from representative areas 

of Dakar with a randomization method taking into account the proximity of these schools 

to air quality measurement stations. 

 

We used the Cochrane equation to calculate the minimum representative population to 

ensure 95% confidence in our results with a 5% margin of error and an estimated 

prevalence of 12.1% (determined by a systematic review of the literature) (Adeloye, 
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2013). We aim for a sample size of between 800 and 10,000 students to increase the 

reliability of our observations of the prevalence of asthma in the school environment.  

 

Data collection will take place over 1 to 2 months.  

7.2.4 Areas to target 

We are going to select ten secondary schools from representative areas of Dakar using 

a randomization method. Dakar will be categorized into representative areas of the 

population as defined by the Urban Master Plan (PDU, 2020). We will have a random 

drawing to select a school in each area. Then we will contact the selected schools to 

arrange a first presentation visit as specified in the ISAAC protocol to explain the study 

and its methods, and select, in cooperation with the school, the students who meet the 

inclusion criteria for the study. We will send a newsletter to the parents of each student 

to explain the defined objectives of the study, with the option to withhold their consent 

for their child’s participation in the study. This letter will be available in French. 

7.2.5 Data collection 

Our study will use the “phase one” ISAAC “core” questionnaire to estimate the 

prevalence of asthma, and the “phase 3” environmental questionnaire to estimate the 

significant environmental exposures of our population. We have added questions 

relevant to our population, specifically the use of incense in the home. We will be using 

the video created by ISAAC, which presents the symptoms of asthma and which was 

developed to standardize the responses to the questionnaire in non-English-speaking 

countries.  

The study team will visit each school for arranged sessions (fixed sites). Each session 

will last between 60 and 90 minutes. During the session, the selected children will 

answer questions before watching the video. The team will help with comprehension of 

the questionnaire, but they will not be allowed to help with the answers. The 

questionnaire has already been translated into French and provided to us by the ISAAC 

regional coordinator for French-speaking Africa. This translation has been validated by 

ISAAC.  

 

We are aiming for a 90% response rate.  
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We will collect anonymous demographic information in the first part of the questionnaire: 

age, gender and address (if available). An identification number will be assigned to each 

student to ensure anonymity. Information on socio-economic status will be collected in 

the second section of the questionnaire. 

 Resources needed 

- Gather and train the study team; 

- Implement surveys; 

- Analyze and present the results of the survey, for discussion and publication. 

7.2.6 Potential Partners 

 
● UNICEF 

● World Bank 

● Dakar Air Quality Management Center (AQMC) 

● Pulmonology Department of the Albert Royer de Fann Children’s Hospital 

● Institute for Training and Research in Population, Development and 

Reproductive Health (IPDSR) 

● African Center of Excellence for Mothers and Children (CEA-SAMEF) 

● Siméon Fongang Atmosphere and Ocean Physics Laboratory (UCAD) 

● Doctor Victoria Stanford MBChB, MedSci (UK) 

 

7.2.7 Estimated cost of activities 

 

Activities  Cost in XOF 

Assemble and train the study team 11,000,000 

Implement surveys 13,170,000 

Analyze and present the results of the survey, for 
discussion and publication 

5,360,000 

TOTAL 29,530,000  
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7.3 Project on the situational analysis of the exposure of women and 

children to mercury in the gold mining areas of the region of 

Kédougou and Tambacounda 

 

 

 

August 2020 
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7.3.1 Supporting context  

Over the past decades, the use of elemental mercury in gold mining activities has 

resulted in significant environmental contamination which continues through illegal gold 

mining. This, combined with the remobilization of existing mercury (Hg) stocks from 

contaminated soils and sediments, is contributing to the contamination of local 

populations (AMAP, 2013; Laperche et al., 2007). This is the case in the region of 

Kédougou and Tambacounda, which are home to artisanal gold production operations 

in Senegal. Since 2007, it is estimated that 77.5% of the regional population and 

hundreds of villages are involved in artisanal gold panning, with around 1-2 Mg/year of 

Hg used in this clandestine activity (Doucouré, 2014; Persaud et al., 2017). 

Unfortunately, some women, even when pregnant or breastfeeding, continue to practice 

gold panning (Niane et al., 2015). According to the study conducted in 2018 as part of 

the Senegal National Action Plan for the Minamata Convention, 6% of people working in 

artisanal and small-scale gold mining (ASM) in Senegal are children under the age of 15 

(1994 children) (WHO, 2018). It is therefore the most vulnerable groups that are 

exposed to the dangers of using mercury. However, most communities working in 

artisanal mines are unaware of the harmful effects of mercury on their health (Telmer 

and Veiga, 2009). In fact, mercury (Hg), mainly in the form of methyl mercury (MeHg), is 

a potent neurotoxin that can significantly deteriorate human health (Driscoll et al., 2013). 

Prolonged exposure can increase the risk of brain and neurological damage. Fetal 

contamination in utero is the most worrisome, and is particularly dangerous for pregnant 

women and children (Selin, 2014; NRC, 2000; Niane et al., 2015). 

7.3.2 Goals 

It is in this context that the working group intends to take stock of the exposure of 

women and children to mercury in the gold mining areas of the Kédougou and 

Tambacounda region with the following objectives:  

● To verify the levels of mercury impregnation of these populations in a large 

sample size, by relating these impregnation levels as a function of the mercury 

concentration gradient along the streams; 

● To identify the specific health risks associated with exposure to organic mercury, 

mainly in women and children; 
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● To define the methods of medical surveillance of exposed populations; 

● To propose preventive measures adapted to these risks. 

7.3.3 Methodology 

Quantitative and qualitative surveys among communities and health providers in areas 

covered by traditional gold panning. To this end, we will take care to clearly distinguish 

the populations exposed to burning and amalgam activities in order to limit the biases 

inherent in all methodologies which oppose exposed populations and control 

populations. 

At the population level 

- Sources of exposure of women and children to organic mercury; 

- Number and proportion of women and children (i) in the communities and (ii) actively 

engaged in extraction and processing operations; 

- Understanding and sensitizing women to the risks and consequences of exposure to 

mercury. 

At the health workforce level, data collection will target the following: 

- Sources of exposure of women and children to organic mercury; 

- Knowledge of thresholds and biological indicators that can be used to assess the 

exposure of women and children to organic mercury; 

- Knowledge of the health effects of organic mercury and short-, medium- and long-term 

manifestations in women and children; 

- Estimation of exposure levels to organic mercury: identification of one or more local 

populations on which the monitoring of exposure to organic mercury should focus; 

- Relevance of systematic screening for overexposure to organic mercury? If so, what 

are the target populations and what are the modalities? 

 

7.3.4 Areas to target  

Previous studies on artisanal gold panning in Kédougou and Tambacounda found high 

concentrations of total Hg (HgT) and MeHg in soils at artisanal gold panning sites 

compared to sites away from these activities (Appleton et al., 1999; Carling et al., 2013; 

Nyanza et al., 2014).  
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From this point of view, surveys will be carried out in four mining villages, namely 

Bantako, Khara Henna, Kolya and Sabodala and a reference village, in this case the 

village of Saraya. This reference site is located away from artisanal gold mining.  

Resources needed 

• Assembly and training of the survey team, including local contacts at the village 

level. Identification of key partners in the field of health services. Definition of 

survey questions, sample size, scope of participants, etc. 

• Field work, including collecting data on the extent of exploitation and the 

population involved, discussing and applying the survey to health workers 

• Data analysis, presentation and discussion of results and recommendations. 

7.3.5 Potential Partners 

● Gold mining companies 

Sabodala Gold Operations (SGO), Petowal Mining Company (PMC), Afrigold SA. 

● The Ministries 

Ministry of Mines and Geology; Ministry of the Environment and Sustainable 

Development; Ministry of Health and Social Action; Ministry of Women, Family and 

Gender. 

● UN agencies in Senegal 

World Health Organization (WHO); United National International Children’s Emergency 

Fund (UNICEF); United Nations Development Fund for Women (UNIFEM); United 

Nations Environment Program (UNEP); UN Women; United Nations International 

Research and Training Institute for the Advancement of Women (INSTRAW).  

  

https://fr.wikipedia.org/wiki/Organisation_mondiale_de_la_santé
https://fr.wikipedia.org/wiki/Fonds_des_Nations_unies_pour_l'enfance
https://fr.wikipedia.org/wiki/Fonds_des_Nations_unies_pour_l'enfance
https://fr.wikipedia.org/wiki/Fonds_de_développement_des_Nations_unies_pour_la_femme
https://fr.wikipedia.org/wiki/Programme_des_Nations_unies_pour_l'environnement
https://fr.wikipedia.org/wiki/Programme_des_Nations_unies_pour_l'environnement
https://fr.wikipedia.org/wiki/ONU_Femmes
https://fr.wikipedia.org/wiki/Institut_international_de_recherche_et_de_formation_des_Nations_unies_pour_la_promotion_de_la_femme
https://fr.wikipedia.org/wiki/Institut_international_de_recherche_et_de_formation_des_Nations_unies_pour_la_promotion_de_la_femme
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7.3.6 Estimated cost of activities 

 
Activities  Cost in XOF 

Assembly and training of the survey team, 
including local contacts at village level 

1,110,000 

Identification of key partners in the field of health 
services. Definition of survey questions, sample 
size, scope of participants 

10,675,000 

Field work, including collecting data on the extent 
of exploitation and the population involved, 
discussing and applying the survey to health 
workers 

15,500,000 

Data analysis, presentation and discussion of 
results and recommendations 

11,567,750 

TOTAL 38,852,750 
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7.4 Project to assess stakeholders (operators, recyclers and garages) 

and practices in the used oil and used lead-acid batteries sector, and 

to raise awareness of good practices 

 

 

 

 

August 2020 
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7.4.1 Context and Justification 

 
Waste management has long been the concern of a handful of players; today it is based 

on a holistic and inclusive approach and remains at the heart of national and 

international political concerns. Waste has several origins: distinctions are made 

between household waste, agricultural, industrial and medical waste. 

Among these wastes, there are, among others, used oils mainly resulting from the use 

of industrial lubricants and used lead-acid batteries, mainly resulting from electronic 

devices and vehicles in stationary energy storage applications (renewable energies and 

the mobile telephone network). 

  

Thus, the environmentally sound management of used oils and lead-acid batteries is of 

increasing concern in Africa, and Senegal is no different. In fact, our country is 

encountering innumerable difficulties in establishing an effective policy for sorting, 

collecting and treating this environmentally hazardous waste. Only a tiny percentage of 

these products passes through the formal circuit established by the texts and laws 

relating to their sustainable management. The majority escape the control of approved 

processing companies and the competent services. In Senegal, used oils from vehicle, 

motorbike and industrial engine oil changes are increasing. With the increase in the 

vehicle fleet, used batteries from private vehicles, buses, trucks and motorcycles are 

often mixed with household waste. Today there are formal sector products and 

smuggled products on the market. 

7.4.2 Goals 

• Determine the quantities of oils and BPAU in circulation and the portion that is 

spilled or illegally reprocessed; 

• Identify the main sites where health or environmental damage is caused by illegal 

collection and treatment processes; 

• Implement short-term actions to reduce the worst impacts and establish a 

mechanism to find longer-term solutions. This mechanism should involve the 

main actors of the private and public sectors as well as representatives of the 

communities and citizens concerned. 
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7.4.3 Methodology 

Actions to be taken  

● Identify and meet with all the actors in the waste management chain (oils 

and lead-acid batteries): collectors, recycling or treatment centers, the 

DECE, the police and the constabulary, PROMOCABILE (Organization of 

Automotive, Metallurgy and General Mechanical Professionals); 

● Identify the specific sites and operators causing the most pollution. Record 

and map the details. 

● Train economic players on the rational and sustainable management of 

lead-acid batteries and/or used oils with a focus on their recycling or 

export. Examine which more specific incentives or regulations would lead 

to better management and less pollution;  

● Strengthen the capacities of control and monitoring bodies for applying 

legal texts on the management of these types of waste. 

7.4.4 Areas to target  

• Regional capitals starting with Dakar. 
 

7.4.5 Resources required 

• Establishment of a small working group of key players who are committed to improving 

processes; 

• Study and inventory of the volumes of materials and the most polluted sites; 

• Identification of possible actions to improve waste management; discuss 

options with affected parties; make recommendations to officials. 

 

7.4.6 Potential Partners 

• Regional Center of the Basel and Stockholm Conventions for 

French-speaking African countries; 

• United Nations Environment Program. 

 

Reference documents 

• Environmental Code 
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• Decree No. 2010-1281 of September 16, 2010 regulating conditions for 

the repurposing of lead from used batteries and other sources and the 

use of mercury and its compounds; 

• Interministerial Decree No. 003032 of March 24, 1982 prohibiting the 

discharge or use of used oils; 

• Ministerial Order No. 009311 of October 5, 2007 on the management of 

used oils. 

 

7.4.7 Estimated cost of activities 

  
Activities  Cost in US dollars 

Identify and meet the actors in the waste 
management chain (oils and batteries)  

40,000 

Identify the specific sites and operators causing 

the most pollution. Record and map the details. 

80,000 

Train economic players on the rational and 
sustainable management of batteries and/or used 
oils with a focus on recycling or exporting them 

40,000 

Strengthen the capacities of control and 
monitoring bodies for the application of laws on 
the management of these types of waste 

30,000 

TOTAL 190,000 
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