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Summary 

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

Research (NILU) has supported the Conseil Exécutif des Transports Urbains de 

Dakar (CETUD) in establishing the Centre de Gestion de la Qualité de l’Air 

(CGQA) with an Air Quality Monitoring and 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).  

 

The current report is the final report of the project, which started in June 2005 and 

ended in March 2010, with a final mission to Dakar in June 2010. The report gives 

an overview over the main project activities undertaken during these 5 years and of 

the main outcomes of those activities.  

 

The project has been successfully completed and has set as its top priority to assure 

the sustainability of the established institution CGQA, responsible for the air 

quality management in Dakar and of its established monitoring and management 

systems. Some challenges do remain to ensure full sustainability and success of the 

CGQA in the management of air quality in Dakar. Recommendations to assure its 

sustainability and success have also been delivered by this project. 
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1 Introduction 

The current project provided the technical assistance to the Senegalese authorities 

for the  establishement of  the Centre de Gestion de la Qualité de l’Air (CGQA) and 

of the Air Quality Monitoring and Management System for Dakar.  The project 

was financed by the Nordic development Fund (NDF) and was 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). The 

project started in June 2005 and ended in March 2010, with a final mission to 

Dakar in June 2010. 

 

The current report is the final report of the project and gives an overview over the 

main project activities undertaken during these 5 years and of the main outcomes 

of those activities.  

 

 

2 Task 1: Evaluation of existing air quality management 

structure 

The organisational structure of air pollution management in Dakar has been 

assessed and compared to existing structures internationally. Information on the 

present environmental management structure in Senegal (Guerreiro et al, 2005b) 

and propositions made in previews studies for a future air quality management 

structure for Dakar have been collected and evaluated.  

 

As part of this task’s work on the evaluation of existing air quality management 

structure in Senegal, a stakeholders workshop was held on 7 March 2006. The 

main objective of the workshop was to promote a reflection among the 

stakeholders with regard to their role within an air quality management structure, 

namely their future involvement with the Air Quality Regional Observatory 

(Guerreiro et al., 2006b).  

 

In addition, discussions on the present and future air quality management structure 

for Dakar were hold during several meeting with the Direction of Environment, 

allowing to specify the expectations towards the development of the Centre de 

Gestion de la Qualité de l’Air (CGQA) and Observatoire Régional. 

 

Based on the above background information assessment, as well as meetings held 

with key institutions and the stakeholders workshop, recommendations for the 

future air quality management structure for Dakar have been elaborated and are 

presented in the report “Structure de Gestion de la Qualité de l’Air à Dakar” 

(Sivertsen et al, 2007).  

 

 



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

 

 

 

6 

 

3 Task 2: Assessment of air quality levels in Dakar  

This task comprised the following activities: 

 Identification of existing air quality data and meteorological data 

 Identification of the main potential air pollution sources 

 Design and performing screening study 

 

Relevant institutions in Dakar were contacted during the first two project missions 

in order to connect all existing air pollution and meteorological data and evaluate 

its quality. During these missions the main potential air pollution sources were 

identified and the collected information about air quality, meteorology and air 

pollution sources was used for the design of the air quality screening study.  The 

efforts done and results obtained from these first information compilations are 

reported in the Mission 1 and Mission 2 reports (Guerreiro et al, 2005b; Guerreiro 

et al, 2006a). 

 

In order to compensate for the very poor information collected on air quality in 

Dakar and design an air quality screening study, passive diffusion samplers were 

exposed during the first mission (May-June 2005) at 5 different sites in Dakar city. 

The results of this preliminary study gave the first indication of the levels of NO2 

and SO2 in different microenvironments of the city (e.g. road side, urban 

background, industry area etc ) and indicated that Dakar city is highly polluted, 

since relatively high concentrations are measured under good dispersion 

conditions. This preliminary study and its results was reported in report 

“Echantillonnage Passif du SO2 et du NO2 dans l’air ambiant à Dakar. Etude 

préliminaire, Juin 2005“ (Guerreiro et al, 2005a). 

 

A screening study of air pollution in Dakar was designed based on the information 

described above and performed between October 2005 and January 2006. Passive 

diffusion samplers of NO2, SO2, VOC and O3 were located and exposed at about 

50 selected measurement sites in Dakar city and in surrounding suburban areas. A 

sequential sampler for suspended particles (PM10 and PM2,5) and a CO monitor 

were located at one site in a busy street in the city centre. Parallel and in addition 

to the above described sampling and monitoring of air pollutants, short term 

measurements of PM10, VOC and CO were undertaken in selected areas of the city. 

The main objective with this study was to collect background information for 

designing a permanent air quality monitoring programme for the area in the future. 

This screening study and its results are presented in the report OR 58/2006 

(Sivertsen et al, 2006). 
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4 Task 3: Establish Central Air Quality Laboratory   

 

In this task NILU has undertaken the following activities:  

 Specification of the CGQA building and laboratory requirements 

 Specification of the CGQA personnel skills and manpower 

 Interviews and selection of the CGQA experts 

 Supervision of construction of CGQA facilities 

 Specification of CGQA operational procedures 
 

The specification of the CGQA laboratory requirements on logistics and personnel, 

as well as the description of the missions and obligations of the CGQA personnel 

were presented in Appendix F and G of the Mission 2 report (Guerreiro et al, 

2006a). A series of announcements for the CGQA expert positions, interviews and 

selection of experts were undertaken by NILU, assisted by Performances (the 

project local coordinator), and together with CETUD and the Direction de 

l'Environnement et des Etablissements Classés (DEEC), between 2005 and 2008. 

 

The specification of CGQA operational procedures are reported in the Quality 

Manual report OR 17/2010 (Dauge et al, 2010).  

 

 

5 Task 4: Design of AQ monitoring network    

The objective of Task 4 was to design an Air Quality monitoring network that 

represents the air pollution in the city of Dakar. Task 4 included the following 

activities: 

 Defining the  monitoring objectives; 

 Defining the monitoring network in terms of the representativety of the 

proposed monitoring stations, deciding on indicators to be measured and on 

instrumentation to be used; 

 Performing site studies and site evaluations; 

 Defining the technical requirements of equipment; 

 Preparing the procurement documents and evaluating tenders. 

 

The design of the Air Quality Monitoring Programme for Dakar is presented in the 

report “Programme de contrôle de la Qualité de l’Air à Dakar - Résultat de l’étude 

de conception” (Sivertsen, 2006b). This report presents the monitoring objectives; 

the design of the monitoring network for Dakar, including the number of 

monitoring stations; and the indicators to be measured on each station. The 

representativity of the different stations is defined, and the areas where to establish 

the individual stations are presented in the report. The sites are characterised 

according to standard reporting procedures. 

 

All relevant physical technical specifications for the Monitoring Network and 

Calibration laboratory for air quality and meteorological measurements are 

described in the report OR 77/2006 (Marsteen et al, 2006). The report also includes 
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commissioning, testing and training requirements. NILU has also supported 

CETUD with the preparation of the procurement documents. 

 

The technical evaluation of the three offers, that were delivered as a response to 

CETUD’s bid for the installation and equipment of the Air Quality Monitoring 

Network and Calibration laboratory, was presented in the report “Evaluation des 

résultats de l’appel d’offres pour la fourniture au CETUD (Dakar, Sénégal) 

d’Instruments de mesure de la Qualité de l’Air Ambiant” (Marsteen and Dauge, 

2007). In the 15th of February 2008 a meeting with the winner of the bid, Envitec, 

was hold at NILU in order to adjust and agree on all points of Envitec’s offer. Due 

to a complaint of a bidding competitor, the bid had to be re-lanced in 2008. A new 

and final technical evaluation performed by NILU of all the three new offers 

(Marsteen et Dauge, 2008) was sent by e-mail to CETUD the 13.08.2008 (in 

English), the 14.08.2008 (in French, overall evaluation), the 18.08.2008 (in 

French, three appendixes with the evaluation of each bidder). 

 

 

6 Task 5: Establish and operate the monitoring network 

The objective of this task was to ensure that the monitoring network was 

established according to the specifications and to give the necessary training to the 

CGQA experts to operate it. Within this task NILU, assisted by Performances in 

Dakar, undertook the following actions: 

 

 Supervise the establishment of the monitoring stations infrastructure; 

 Control the preparation of instruments, through a Factory Acceptance Test in 

Belgium, prior to shipment of equipment to Dakar;  

 Supervise installation in field and start of operation; 

 On-the-job and theoretical training of CGQA instrument and QA/QC experts 

in Dakar by NILU; 

 Supervise training given by Envitec. 

 

NILU has supervised that the equipment and monitoring network was installed 

according to the technical standards defined in the report “Spécifications 

techniques des équipements à acquérir pour le Réseau de Mesure de la Qualité de 

l’Air à Dakar et pour le Laboratoire” (Marsteen et al, 2006). As part of the quality 

control process for the equipment delivery, a Factory Acceptance Test (FAT) was 

undertaken at Envitec’s production site (Merelbeke, Belgium) on the 28
th

 of May 

2009. The report was sent to CETUD by e-mail in early June 2008, prior to 

shipment of equipment to Dakar.  

 

A first attempt of a Site Acceptance Test (SAT) was executed between 28.09.2009 

and the 09.10.2009 in Dakar. This resulted in non acceptance of the delivery, as 

explained in the SAT report dated 04.11.2009 (sent to CETUD by e-mail the 

18.11.2009). A final and successful SAT was undertaken by NILU between the 

28.09.2009 and the 09.10.2009. The report is dated 28. June 2010 and was sent to 

CETUD the 07.07.2010. The result of the final SAT was the acceptance of the 

delivery. 
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7 Task 6: Establish and operate the Air Quality Management 

System (AQMS)  

The main objective of this task was to establish and operate the Air Quality 

Management System for Dakar. The activities performed by NILU within this task 

were: 

 Install hardware and software; 

 Procure and prepare maps, shape files and satellite pictures for a GIS for 

Dakar; 

 Establish and populate the AirQUIS database with the following specific 

data for Dakar: emissions, road network and traffic data, meteorological 

data, air quality measurement data, population distribution and topography;  

 Preliminary evaluation of the AirQUIS models and air quality modelling 

for Dakar;  

 Operate and train the CGQA experts in the operation of the Air Quality 

Management System. 

 

AirQUIS was installed at the CGQA and adapted to the use in the city of Dakar to 

provide the basis for the air quality assessment and management in Dakar. NILU 

has provided the necessary computers (a central server with clients) to operate the 

GIS based AirQUIS system at CGQA. The final installation was done in March 

2008 and was reported in a mission report by The Nguyen Thanh dated 20/03/2008 

and a list of deliveries dated 07/03/2008. The CGQA experts participated in the 

installation and received hands-on training in the installation, backup and operation 

of the Air Quality Management System. 

 

The following AirQUIS user manuals were delivered: 

 Manuel d'administration d'AirQUIS - Guide de l’utilisateur (Laupsa et Bruno, 

2008a); 

 Spécification des Modèles d'Importation - Guide de l’utilisateur (Laupsa et 

Bruno, 2008b); 

 AirQUIS Module d’Inventaire des Emissions - Guide de l’utilisateur (Laupsa, 

2008c); 

 AirQUIS Module Géographique - Guide de l’utilisateur (Laupsa et Krognes, 

2008d); 

 AirQUIS Module de Mesure - Guide de l’utilisateur (Johnsrud, 2008) ; 

 AirQUIS2003 Module ADACS - Guide de l’utilisateur (Fossum, 2008) ; 

 AirQUIS Module de Modélisation - Guide de l’utilisateur (Denby, 2008). 

 

The needed training to establish the databases and to operate the measurement and 

emission modules and the models was given as on-the-job training, in workshops 

and in seminars. For further details see Task 10. 
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A manual on Air Quality Monitoring systems and applications was produced and 

delivered as the report OR 18/2008 (Sivertsen and Guerreiro, 2008). 

 

The little amount of air quality measurement data available at the end of the project 

was neither adequate nor sufficient to test and adapt the AirQUIS dispersion 

models to the Dakar conditions. Therefore only a preliminary evaluation of the 

AirQUIS models and air quality modelling for Dakar was possible to undertake. 

This work is reported in the report “Preliminary results from air quality modelling in 

Dakar” (Guerreiro and Dam, 2010). 

 

 

8 Task 7: Emission inventory 

The main objective of this task was to establish an emission database for the city of 

Dakar, containing emissions to the atmosphere from industry, traffic and domestic 

sources. Within this task, NILU has performed the following work: 

 

 Specified the needed information for the emission inventory;  

 First collection of available relevant emission data, including traffic data 

owned by CETUD and modeled by the Canadian consultant GMAT;  

 Trained the CGQA experts on emission inventory and emission data 

collection; 

 Designed and supervised the campaign for the collection of emission data 

from the industries in Dakar, done by the CGQA experts; 

 Reviewed and quality assured the collected data; 

 Identified gaps and strategies to fill up these gaps; 

 Prepared and imported the collected data into the AirQUIS emission 

database, including training of the CGQA experts in this work; 

 Trained and supervised the CGQA emission inventory expert in updating 

the emission database and reporting. 

 

The collected emission data was presented in the report “A bottom-up air 

pollution emission inventory for Dakar” (Guerreiro and Dam, 2010). 
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9 Task 8: Establish Quality Assurance and Quality Control  

           procedures 

The main objective of this task was to establish systems to ensure that the specified 

data quality is obtained and that the data flow systems are transparent. 

 

The Quality Assurance and Quality Control (QA/QC) system was built on written 

procedures, developed to enable performance according to standards and QA/QC 

procedures at individual element level regarding accuracy, precision, system 

availability, etc. Performance standards and QA/QC procedures were established 

for the following elements of the system: 

 All types of monitoring stations installed in Dakar; 

 All types of instruments and equipment installed in Dakar; 

 Data retrieval and data base systems installed in Dakar; 

 Annual calibrations; 

 Reference laboratory. 

 

The Quality Manual for the air quality monitoring network established at CGQA 

was developed as the report “Manuel Qualité” (Dauge et al, 2010). It includes: 

 QA/QC system for the monitoring network and the Central Air Quality 

Laboratory; 

 Station manuals including Standard Operational Procedures (SOP) for instrument 

installations, maintenance, controls, zero span checks, calibration routines, 

etc. 

 

The specifications of instrumentation and equipment to operate the reference 

laboratory were elaborated for the procurement documents and reported in OR 

77/2006 (Marsteen et al, 2006). The specifications of the manpower and skills of 

personnel to operate the reference laboratory were elaborated and presented in the 

Appendix G of the Mission 2 report (Guerreiro et al, 2006a). 

 

Training of the CGQA experts in calibration, maintenance and repair of the 

instrumentation was undertaken on site in Dakar and at NILU in Norway. 

 

 

10 Task 9: Institutional building and training   

This task covers the training and institutional building necessary for CGQA 

personnel to run and maintain the air quality management system established in 

Dakar. 

 

Capacity building and training was combined through seminars, workshops and 

on-the-job training, both in Dakar and at NILU, Norway. General institutional 
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strengthening through air quality lectures and seminars were designed and 

undertaken for the specific needs in Dakar and of CGQA.  

 

Training lectures, seminars and workshops were prepared for different audiences:  

 For a broader audience where the experts, users and stakeholder participate; 

 For the members of “Observatoire Regional” on air quality legislation and 

on strategies to reduce air pollution; 

 For the CGQA experts, who are responsible for the daily monitoring and 

planning work; 

 For the CGQA experts and experts of the DEEC. 

 

The capacity building started with a kick-off seminar and stakeholders’ workshop 

the 6th and 7th of March 2006 (Guerreiro et al, 2006b). The aim of the seminar 

was present to the stakeholders of the Dakar Air Quality Management the 

objectives of the project, the structure and the tools that it would set up, as well as 

the main results of an analysis of the current situation. While the workshop had for 

objective to initiate a reflection with the stakeholders on their role within the Air 

Quality Regional Observatory through 3 discussion topics: “Air Quality and 

Health”, “Air Quality and Transportation” and “Air Quality and Communication”.  

 

In every mission to Dakar, NILU has worked with capacity building and training 

and involved local experts in NILUs work throughout the whole project as far as 

feasible, first with DEEC and later with the CGQA experts. The following topics 

were covered in the lectures, training sessions and on-the-job training in Dakar: 

 

 Understanding  air quality; 

 Introduction to the total Air Quality management system; 

 The AirQUIS platform, all its modules and functionalities; 

 Operation of the CGQA IT-network, including maintenance and backup 

system; 

 Design of the monitoring network for Dakar; 

 Sighting of monitoring stations in Dakar; 

 Air quality monitoring and assessment; 

 Introduction to air quality monitoring instruments; 

 Maintenance and calibration of monitoring stations and reference 

laboratory instruments; 

 Maintenance of monitoring network: practical field operational work; 

 Data retrieval and QA/QC; 

 Quality system for the CGQA; 
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 Data treatment, presentation and reporting; 

 Data dissemination, including website updating and maintenance; 

 Establish complete emission inventories; 

 Run air quality dispersion models; 

 The use of models in air quality planning and abatement strategies. 

 

The CGQA experts came to NILU for training from the 1
st
 to the 28

th
 of February 

2010. The training in Norway covered the following subjects: 

 

 One week intensive course on  AirQUIS; 

 Quality control of emission data and emission data estimation; 

 Dispersion and exposure modeling; 

 Air quality management and abatement strategies; 

 Data retrieval and QA/QC procedures; 

 Data treatment, air quality and meteorological data statistics and 

interpretation; 

 Air quality data presentation and reporting; 

 Operation and maintenance of reference laboratory; 

 Operation and maintenance of monitoring networks; 

 Setting up and operation of the web portal. 

 

The capacity building was concluded with a final project seminar and workshop 

the 18th and 19th of March 2010. The seminar had the following objectives: 

 

 Present the work undertaken by the project and the air quality monitoring 

and management system established in Dakar; 

 Present the air quality assessment done for Dakar with the first 

measurements and modeling results; 

 Present the organization of the CGQA, their functions and activities; 

 Allow the air quality stakeholders in Senegal to contribute to define 

priorities in the future work of CGQA and establish a cooperation, with 

exchange of information;  

 Form the “Observatoire Régional” 
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The programme, minutes, list of participants and presentations held at the final 

project seminar are presented in Appendixes 1, 2, 3 and 4, respectively. 
 

 

11 Task 10: Dissemination of information   

The main objective of this task was to assure CGQA’s capacity to spread the 

information produced by the air quality monitoring and management systems to 

decision makers, stakeholders and public in general, in order to support decisions 

and increase awareness of air pollution in general. 

 

NILU has designed a reporting system for CGQA with the following type of 

reports: 

 Daily and weekly reports; 

 Monthly data reports; 

 Quarterly assessment reports; 

 Annual “State of the environment” report. 

 

The recommended content of these reports is described in the report “Reporting air 

quality in Dakar, Senegal” (Sivertsen, 2010). CGQA personnel were trained in 

producing the information that these reports must contain and in writing the 

reports. A first example of such a report is the report “Air Quality Monitoring in 

Dakar - Monthly Report N° 01/2010” (Sivertsen et al, 2010a).  

 

 

A public Air Quality Web-portal was developed for the CGQA (http://www.air-

dakar.org/). The following activities were undertaken in this work: 

 Defining the content of the web-portal 

 Adjusting the web portal to Dakar 

 Operational and editorial procedures 

 Population of solution with content 

 

In order to simplify the information reported to the public, a daily air quality index 

(AQI) was developed for Dakar and it is presented every day to the public through 

the Web-portals of CGQA (http://www.air-dakar.org/) and DEEC 

(http://www.denv.gouv.sn/spip.php?article159).  

 

The operational and editorial procedures for the Air Quality Web portal in Dakar, 

operated by CGQA are presented in the report OR 20/2010 (Diokhane et al, 2010). 

The procedure to set up the Air Quality Index (AQI) in AirQUIS and how it is 

calculated is described and illustrated in the Annexe A and B of that report.  

 

 

http://www.air-dakar.org/
http://www.air-dakar.org/
http://www.air-dakar.org/
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12 Task 11: Air Quality legislation advice  

The main object of this task was to review the Senegalese environmental 

legislation that relates to air quality and provide advice to the Senegalese 

authorities on gaps or necessary improvements of the current air quality legislation. 

 

The following activities were undertaken under this task: 

 The existing air quality legislation in Senegal was reviewed and evaluated; 

 A gap analysis and recommendations were made on the existing Senegal 

regulation of ambient air quality based on: 

o International legislation and air quality directives; 

o Air quality standards and the World Health Organisation (WHO) 

guideline values; 

o Needed public awareness related to limit values; 

o Current air quality assessment in Dakar.  

 

The outcome of this task is the report “Air quality standards for Senegal” 

(Sivertsen et al, 2010b). The report aims at providing support to the Senegal 

authorities in revising its air quality standards defined in the Senegalese Norm NS 

05-062, by recommending new and revised limit values for selected ambient air 

pollutants. The report also includes a compilation of existing laws and norms that 

are relevant to air quality management in Senegal  
 

 

13 Task 12: Project Management 

The project management task’s main objective was to assure that the CGQA 

experts would receive the necessary training and, that the project would create a 

team of competent local experts and an institution (CGQA) responsible for the air 

quality management in Senegal in the future. 

 

This task included the following components: 

 Planning and Co-ordination of the project; 

 Project Control; 

 Reporting of progress and plans; 

 Assure sustainability 

 

The following documents have been created within this task: 

 

 Initial report «QADAK Mission 1, Mai-Juin 2005» (Guerreiro et al, 

2005b);  

 Detailed 6 months work plans for the consultant’s personnel, prepared 

and submitted regularly to CETUD; 

 Progress reports for the various project tasks were prepared regularly; 
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 Financial reports and invoices; 

 Memos, minutes of meetings and mission reports; 

 Report on recommendations to assure sustainability “Recommandations 

pour assurer la durabilité du CGQA” (Legendre et al, 2010); 

 The current Final Project report. 

 

The project leader has undertaken all necessary activities to control the costs of the 

project. Some adaptations of plans and deliverables were necessary during the course of 

the project and were agreed upon between the project leader and CETUD.  In all the 

necessary changes to the original project plan, the main priority has been to assure 

sustainability of the capacities and functions of the CGQA and of the established air 

quality monitoring and management systems. 

 

Based on the experiences made on the course of the project and on the knowledge 

of the consultant from similar projects, a set of recommendations to assure the 

sustainability of the CGQA and of the established air quality monitoring and 

management system is given in the report “Recommandations pour assurer la 

durabilité du CGQA” (Legendre et al, 2010). 

 

 

14 Conclusion 

The project has set as its top priority to assure the sustainability of the established 

institution Centre de Gestion de la Qualité de l’Air (CGQA), responsible for the air 

quality management in Dakar and the sustainability of its established monitoring 

and management systems. Some challenges do remain to ensure full sustainability 

and success of the CGQA in the management of air quality in Dakar. 

Recommendations to assure its sustainability and success have also been delivered 

by this project. 

 

The current project has successfully finished all its activities and delivered all the agreed 

deliverables. Some adaptation of plans and deliverables were necessary during the course 

of the project and were agreed upon between the project leader and CETUD.  In all 

necessary changes to the original project plan, the main priority was to assure 

sustainability of the capacities and functions of the CGQA and of the established air 

quality monitoring and management system. 
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