
 

 

Conseil Exécutif des Transports  

Urbains de Dakar  (CETUD) 

Route de Front de Terre, B.P. 17 265 Dakar–Liberté 

Tél. n (221) 859 47 20 - Fax n (221) 832 47 44 

E-mail.: cetud@telecomplus.sn 

Norwegian Institute for Air Research 

P.O. Box 100, N-2027 Kjeller, Norvège 

Tél. n (47) 63898000 – Fax n (47) 63898050 

e-mail: cbg@nilu.no 
 

 

 

FINANCED BY: 

Nordic 

Development Funds 
Project Repoert 

 
 

Project: IMPLEMENTATION OF A CENTRAL LABORATORY AND AN AIR QUALITY 

MONITORING NETWORK IN DAKAR 

Contract: Nº: 003/C/FND/05 

 

 

 

 

 

 

 

 

Air quality standards for Senegal 

 

 

 

Bjarne Sivertsen, Cristina Guerreiro and Ibrahima LY 

 

 

 

 

 

 

 

 

 

 

 

 
RAPPORT No: 11. a and 11.b 

CONSULTANTS REFERENCE: O-105010 OR 49/2010 

REV. NO: Version 1  

NAME OF TASK Air Quality legislation advice 

ISBN: 978-82-425-2257-3 (Print) 

978-82-425-2258-0 (Electronic) 

 

  



2 

 

 



 

 
Qualité de l’Air dans l’Environnement Urbain de Dakar 

 

 

 

1 

 

Table of contents 

 

   Page 

Table of contents .................................................................................................... 1 

Summary ................................................................................................................. 3 

1 Introduction ..................................................................................................... 5 

2 Existing standards and limit values for Senegal .......................................... 6 

3 Guidelines and standards ............................................................................... 6 
3.1 Objectives ........................................................................................ 6 
3.2 WHO guidelines .............................................................................. 7 
3.3 Air quality data in developing countries .......................................... 7 

4 Moving from guidelines to standards ........................................................... 8 
4.1 Factors to be considered in setting an air quality standard .............. 8 
4.2 Uncertainty factors ......................................................................... 10 

5 Proposed air quality limit values for Senegal ............................................. 11 

6 Conclusion ..................................................................................................... 12 

7 References ...................................................................................................... 13 

Appendix A  Rapport Juridique Sur la qualité de l'air a Dakar ..................... 15 
 



 

 
Qualité de l’Air dans l’Environnement Urbain de Dakar 

 

 

 

2 

 



 

 
Qualité de l’Air dans l’Environnement Urbain de Dakar 

 

 

 

3 

 

Summary 

Financed by the Nordic development Fund (NDF), the Norwegian Institute for Air 

Research (NILU) is supporting the Conseil Exécutif des Transports Urbains de Dakar 

(CETUD) in establishing a Central Laboratory with an Air Quality Management System 

for Dakar. This project is part of the component entitled as “Amelioration de la qualité 

de l’air en milieu urbain” (QADAK) of the “Programme d’Amélioration de la Mobilité 

Urbaine” (PAMU) operated by the Conseil Exécutif des Transports Urbains de Dakar 

(CETUD).  

 

This report aims at providing support to the Senegal Authorities in revising its air 

quality standards defined in the Senegalese Norm NS 05-062. 

 

A compilation of existing laws and norms that are relevant to air quality management in 

Senegal was done by Ibrahima LY in 2006 for this project and is presented in Annex 1 

of this report. 

 

Based on the evaluation of available international standards and guidelines for air 

pollutants, as well as the evaluation of the available air quality measurement data for 

Dakar, new and revised limit values for selected ambient air pollutants are proposed in 

this report for Senegal. 
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1 Introduction 

Environmental matters in many countries are regulated through a system of National or 

Federal Laws and Executive Regulations. These Laws are issued by the Ministry of 

Environment, where this exists. Ibrahima LY, juridical consultant jurist of Prestige, was 

engaged by this project to do a compilation of the relevant laws and norms to air quality 

management in Senegal. His work, performed in 2006, was a basis for the present work 

and is presented in Annex 1.    

 

The implementation of the Laws and regulations are normally the responsibility taken at 

one level below the Ministry level; the Directorates or National and Local Authorities. 

In most countries there are national as well as local or urban level authorities that handle 

the National Laws and regulations. In some countries there are parallel organisations, 

which have been given similar responsibilities. We have proposed that the structure of 

parallel organisational structures will be avoided in Senegal (Sivertsen et. al 2007). 

 

The process for setting standards also recognizes that some contaminants can move 

through the natural environment, persist for long periods of time, and/or accumulate in 

the food chain. Certain receptors can also be exposed simultaneously through more than 

one environmental pathway, for example, through contaminants in the air they breathe, 

the food they eat and the water they drink. This will require a multi-media approach to 

setting standards. Where there is uncertainty regarding the risk posed by a contaminant, 

the standards-setting process incorporates the precautionary principle and exercises 

caution in favour of the environment. 

 

Setting standards follows a generic multi-step process, which incorporates the key 

elements of priority setting, risk assessment, risk management and consultation. 

Depending on the standard being developed, additional steps may be employed. For 

example, in setting air standards, DEEC will have to consult with the ministry and with 

stakeholders prior to developing a limit based on risk to ensure that the full range of 

scientific information is considered. Additional factors, such as technical feasibility and 

cost, may also be considered in setting the air quality standards. 

 

In this report we have allowed us to comment on the existing standards for Senegal and 

based on the already available air quality data for Dakar propose a few changes in the 

standards for Senegal. 
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2 Existing standards and limit values for Senegal 

In 2001, Senegal adopted a standard on air quality. The Senegalese Norm NS 05-062 

specifies limit values for ambient air pollution concentration. Table 1 presents a 

summary of these limit values, compared to World Health Organisation air quality 

guidelines.  

 

Table 1: Existing Senegalese air quality limit values compared to the 2005 WHO 

guidelines, expressed in µg/m
3
. 

 

Pollutant 
Averaging 
time 

 
Maximum Limit Value 

  WHO Senegal 

Sulphur Dioxide (SO2) 1 hour 500 (10 min) - 

 24 hours 50 *  125  

 Year - 50  

Nitrogen Dioxide (NO2) 1 hour 200  200  

 Year 40-50 40 

Ozone (O3) 1 hour 150-200 -  

 8 hours 120  120  

Carbon Monoxide (CO) 1 hour 30 000 - 

 8 hours 10 000 30 000 (24h) 

Particles <10 µm (PM10) 24 hours 50 * 260  

 Year 20 * 80 

Lead (Pb) Year 0.5-1,0  2 

*Interim target 

 

The PM10 maximum allowed limit value is very high compared to guidelines and other 

international standards. The reason for this may be the general high background 

concentration level of PM10 in Dakar. We still believe that this value is far too high in 

order to protect the health of the population. We will discuss this matter specifically 

below. 

 

 

3 Guidelines and standards 

In the setting of standards and limit values one has to distinguish clearly between 

standards and guideline values. For the WHO guidelines it was noted that ideally, 

guideline values should represent concentrations of chemical compounds in air that 

would not pose any hazard to the human population. 

 

3.1 Objectives 

A definition of the main objectives for developing limit values is given in the European 

Air Quality Directive (Directive 2008/50/EC), and our work is based on this definition. 

This Directive lays down measures aimed at the following: 

 

1. defining and establishing objectives for ambient air quality designed to avoid, 

prevent or reduce harmful effects on human health and the environment as a 

whole; 
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2. assessing the ambient air quality in Member States on the basis of common 

methods and criteria; 

3. obtaining information on ambient air quality in order to help combat air 

pollution and nuisance and to monitor long-term trends and improvements 

resulting from national and Community measures; 

4. ensuring that such information on ambient air quality is made available to the 

public; 

5. maintaining air quality where it is good and improving it in other cases; 

6. promoting increased cooperation between the Member States in reducing air 

pollution. 

 

3.2 WHO guidelines 

The air quality Guidelines provided by the World Health Organisation (WHO) should 

provide background information for nations engaged in setting air quality standards, 

although their use is not restricted to this. The Guidelines are not intended to be 

standards. In moving from guidelines to standards, prevailing exposure levels and 

environmental, social, economic and cultural conditions in a nation or region should be 

taken into account. In certain circumstances there may be valid reasons to pursue 

policies, which will result in pollutant concentrations above or below the guideline 

values (WHO 1987 and WHO 2005). 

3.3 Air quality data in developing countries 

The main source of information on air pollution in developing countries is the Air 

Management Information System AMIS (WHO 1997b) set up by the WHO as a 

continuation of GEMS/Air (UNEP/WHO 1993). AMIS was based on voluntary 

reporting of data by municipalities of the WHO member states. In the latest version of 

the WHO guidelines (WHO 2005) an overview of the air quality situation worldwide 

was presented. For Africa a limited amount of data were available at that time.  

Large differences in reported PM10 concentrations are found in Africa. Well-developed 

cities such as Cape Town and Johannesburg in South Africa report rather low annual 

average PM10 concentrations of around 30–40 µg/m
3
. In the greater Cairo area, 

however, the typical annual average concentrations in urban and residential areas ranged 

from 60 µg/m
3 

to 200 µg/m
3
. In industrial areas concentrations measured were between 

200 µg/m
3
 and 500 μg/m

3
.  

 

The natural background concentration of PM10 in Egypt is high owing to wind-blown 

dust from the desert areas. Based on local measurements, “background” PM10 

concentration has been estimated at about70 μg/m
3
. Towns in arid areas with 

surrounding deserts frequently receive a considerable amount of dust from wind-blown 

fine sand. In Cairo it was found that large fractions of the PM10 might be attributed to 

fine sand particles. During air pollution episodes, the burning of agricultural and other 

waste also contributed. 
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High SO2 concentrations are still found in some of the urban areas in Africa, and 

especially industrial areas. Three locations in Cairo had more than 50 µg/m
3
 as an 

annual average SO2 concentration. The annual average concentrations in other areas of 

Africa frequently exceed 50 µg/m
3
. Weekly average concentrations in Zambia’s copper 

belt (Nkana, Mufulira and Luanshya) were found to range from 167 µg/m
3
 to 672 

µg/m
3
, the highest weekly average being 1400 µg/m

3
. Studies undertaken on the impact 

of the Selebi Phikwe copper smelter in Botswana show that there are large areas 

experiencing concentrations above 100 µg/m
3
. Short-term measurements indicated 1-

hour average concentrations of more than 1000 µg/m
3
. 

 

4 Moving from guidelines to standards 

An air quality standard is a description of a level of air quality that is adopted by a 

regulatory authority as enforceable. At its simplest, an air quality standard should be 

defined in terms of one or more concentrations and averaging times. In addition, other 

data should be added, including information on the form of exposure (e.g. outdoor), on 

monitoring which is relevant in assessing compliance with the standard, and on methods 

of data analysis, quality assurance and quality control. 

In some countries the standard is further qualified by defining an acceptable level of 

attainment or compliance. Levels of attainment may be defined in terms of the 

fundamental units that define the standard. For example, if the unit defined by the 

standard is the day, then a requirement for 99% compliance allows the standard to be 

exceeded by three days a year. The cost of meeting any standard is likely to depend on 

the degree of compliance required. Consequently, it may be sensible to consider 

carefully the costs and benefits of different levels of compliance when deciding on the 

standard. 

It is important to remember that the development of air quality standards is part of an 

adequate air quality management strategy. Legislation, identification of authorities 

responsible for enforcement of emission standards and penalties for exceedance are all 

also necessary. Emission standards may play an important role in the management 

strategy, especially if exceedance of air quality standards is used as a trigger for 

abatement measures. These may be needed at both the national and the local level. 

Air quality standards are also important in informing the public about air quality. Used 

in this way they are a double-edged weapon as the public commonly assumes that once 

a standard is exceeded, adverse effects on health will occur.  

4.1 Factors to be considered in setting an air quality standard 

The process of setting standards is simplified when the WHO Guidelines provide a 

guideline value. In general, local review of the health effects database may be 

unnecessary. However, when published studies on associations between air pollutants 

and health effects in the local region are available, it is prudent for the authorities 

responsible for setting national standards to give them due consideration in their 
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evaluation of the applicability of the WHO Guidelines for Air Quality. If no single value 

is offered but rather a Unit Risk estimate, or a concentration-response relationship is 

defined, then the following should be considered in setting standards: 

 The nature of the effects indicated should be examined and decisions made as to 

whether they represent adverse health effects. 

 Special populations at risk should be considered. 

Sensitive populations or groups are defined here as those impaired by concurrent 

disease or other physiological limitations and those with specific characteristics that 

make the health consequences of exposure more significant (e.g. developmental phase 

in children). In addition, other groups may be judged to be at special risk because of 

their exposure patterns and because the effective dose for a given exposure may be 

increased, as in the case of children for example. The sensitive populations may vary 

between countries due to differences in the number of people with inadequate access to 

medical care, in the prevalence of certain endemic diseases, in the prevailing genetic 

factors, or in the prevalence of debilitating diseases or nutritional deficiencies. The 

regulator needs to decide which specific groups at risk should be protected by the 

standards. 

These factors have been considered in the development of these guidelines and have 

been included when a guideline value has been offered. 

The WHO Guideline for suspended particulate matter (SPM) was developed to address 

the health effects associated with exposures to particulate matter released into the 

ambient outdoor environment, as well as the secondary ambient particulate matter found 

in the atmosphere from gaseous precursors (e.g. sulphate, nitrate, and the organic 

products of photochemical reaction sequences). The exposures take place in the outdoor 

air and in indoor microenvironments following infiltration of the particles into occupied 

indoor spaces. The numerical effects relationships described in the Guideline were 

based on size-selective mass concentration data that were obtained from numerous, and 

generally consistent, study results for urban population in North and South America and 

Europe. However, the transfer of these relationships to other parts of the world should 

be conducted with caution for several reasons. These include: 

1. The chemical composition of the particles may be substantially different in the 

nation developing the air quality standard, when compared with the regions in 

which the community studies were conducted and which contributed to the 

development of the guideline. Mass concentration in selected particle size ranges 

(i.e. PM10 and/or PM2.5) is, at best, a surrogate index for the biologically active 

components in the mixture. The mixture in the communities studied in the 

development of the guideline was dominated by primary and secondary effluents 

from motor vehicles, central station power generation, and space heating by 

natural gas and light oil combustion. The mixtures in communities in less 

developed countries may be different. They may be dominated by the effluents 

of inefficient combustion units and wind-blown soil, with quite different toxic 

properties from those in the studies used by WHO. 
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2. The particle concentration range may be substantially different. 

The WHO response-concentration relationships for particulate matter are based 

on a linear model of response, which is a suitable approximation within the 

range of particle concentrations typically found in the studies used by WHO. 

However, it is well established that the coefficient tends to decrease toward the 

upper end of the concentration range. In addition, the slope established for the 

lower concentrations cannot reliably be used to predict responses at the higher 

mass concentration levels that may be observed in urban areas in less developed 

countries. 

3. The responsiveness of the population may be substantially different. 

The WHO response-concentration relationships were based on responses of 

populations that were mostly well nourished and who had access to modern 

health services. By contrast, the populations exposed to higher concentrations of 

particles in less developed countries are likely to have lower quality nutrition 

and health care. Alternatively, they may well be a hardy survivor population 

with fewer people in a fragile condition of health. It is currently unclear whether 

the responsiveness of the populations in other parts of the world differ from 

those studies in North and South America and Europe. 

For these reasons, the WHO response-concentration relationships should be used with 

caution as predictors of health impacts in less developed countries. In order to establish 

specific air quality guidelines to protect human health in Senegal, reliable 

epidemiological/toxicological studies have to be undertaken for the Senegalese 

population. 

 

4.2 Uncertainty factors 

In development of these guidelines, the size of uncertainty factors applied to published 

data in deriving a guideline was considered to be a matter for expert judgement, rather 

than prescription (WHO, 1987). Where the database was strong, smaller uncertainty 

factors were used than where the database was weak. The database strength depends 

upon the availability of published studies relevant to the circumstances of a country for 

which the guidelines are intended. In moving from guidelines to country-specific 

standards, the size of the uncertainty factors may require revision. 

 

Impact assessment or risk assessment plays an important part in setting standards. This 

depends on exposure and an assessment of population exposure is therefore required. In 

considering the appropriate form of exposure assessment needed, attention should be 

paid to the database from which the guideline was derived. 

Acceptability of risk varies from country to country and is in part dependent on social 

conditions, priorities and on the other risks to which a population is exposed. In some 

countries a risk that would be unacceptable elsewhere might be considered small. 
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5 Proposed air quality limit values for Senegal 

The existing limit values given by the Senegal Government NS-05-62 specifies limit 

values for ambient air pollution concentration as given in the Table 2 below. 

 

Table 2: Existing Senegalese air quality limit values compared to the 2005 WHO 

guidelines and the European limit values, expressed in µg/m
3
. 

1) EU Limit values for protection of human health (2008/50/EC) 

WHO guideline values in (  ) are WHO interim target values (IT2) 

*) not to be exceeded more than 25 days per year 

 

The EU limit values specify for most of the compounds a certain number of hours or 

days when the limit value may be exceeded. The Directive also clearly specifies the 

proportion of valid monitoring data needed for the determination of the average 

concentrations. Further, the EU Directive specifies lower and upper threshold values, 

which indicate levels at which air quality assessment and measurements have to be 

undertaken.   

 

Based on the discussions above and evaluation of available international standards and 

guideline values, as well as the evaluation of the available air quality measurement data 

for Dakar, a proposition of new and revised limit values for selected ambient air 

pollutants (indicators) for Senegal is made here under. 

 

We suggest the following approach to setting new standards: 

 CO:  to be changed 

 PM10:  to be discussed 

 PM2,5 : New limit values 

 Benzene: New limit value 

 

For suspended particulate matter PM10 and PM2,5, we suggest to follow the WHO 

Interim Target values (IT2). 

 

Pollutant 
Averaging 
time 

 
Guidelines and Limit Value 

  EU 1) WHO Senegal 

Sulphur Dioxide (SO2) 1 hour 350 500 (10 min) - 

 24 hours 125 50 *  125  

 Year - - 50  

Nitrogen Dioxide (NO2) 1 hour 200 200  200  

 Year 40 40-50 40 

Ozone (O3) 1 hour - 150-200 -  

 8 hours 120 *) 120  120  

Carbon Monoxide (CO) 1 hour - 30 000 - 

 8 hours 10 000 10 000 30 000 (24h) 

Particles <10 µm (PM10) 24 hours 50 (150)   50  260  

 Year 40 (50)    20  80 

Particles < 2,5 µm PM2,5) 24 hours  (75)   25 - 

 Year 25 (25)   10 - 

Benzene  Year 5 - - 

Lead (Pb) Year 0,5 0.5-1,0  2 
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The PM10 background concentration measured in Dakar is about 80-100 µg/m
3
 

A relevant limit value for 24 h average PM10 will thus be:   150 µg/m
3
  

The limit value for annual average PM10 should be set at:    50 µg/m
3
  

 

For PM2,5, it is normal to set the limit value at about 30% of PM10 for the 24 h average. 

The limit value for 24 h average PM2,5 should be:     50 µg/m
3
  

The limit value for annual average PM2,5 should be set at:  25 µg/m
3
  

 

CO should follow international standards:  10 mg/m
3
 for 8 hours average 

      30 mg/m
3
 for 1 hour average 

 

For Benzene, the new proposed annual average limit value is:  5 µg/m
3
  

 

6 Conclusion 

Based on the evaluation of available international standards and guidelines for air 

pollutants, as well as the evaluation of the available air quality measurement data for 

Dakar, new and revised limit values for selected ambient air pollutants are proposed for 

Senegal, as presented in Table 3. 

 

 

Table 3: Existing and proposed Senegalese air quality limit values, expressed in µg/m
3
. 

  

Pollutant 
Averaging 
time 

 
Maximum Limit Value in 
Senegal 

  Existent Proposed 

Sulphur Dioxide (SO2) 1 hour - - 

 24 hours 125  125  

 Year 50  50  

Nitrogen Dioxide (NO2) 1 hour 200  200  

 Year 40 40 

Ozone (O3) 1 hour -  -  

 8 hours 120  120  

Carbon Monoxide (CO) 1 hour - 30 000 

 8 hours 30 000 (24h) 10 000 (8 h) 

Benzene (C6H6) Year - 5 

Particles <10 µm (PM10) 24 hours 260  150 

 Year 80 50 

Particles <2,5 µm (PM2,5) 24 hours - 50 

 Year - 25 

Lead (Pb) Year 2 2 

*Interim target 
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Appendix A 

 

Rapport Juridique Sur la qualité de l'air a Dakar 
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