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Abstract
An increase in population and related increased demand for health services, expansion of industries, and increasing transportation demands have increased the emission of dioxin and furan persistent organic pollutants (POPs) in Addis Ababa, Ethiopia. This study aimed to identify sources of dioxin and furan emissions, quantify their release into various environmental medias and assess related management practices. The standard United Nations Environmental Programme (UNEP) (2005) toolkit guide and default emission factor were used to identify the main anthropogenic sources and to quantify the amount of released dioxin and furan. Stratified random sampling techniques were applied to assess current management practices. Nine main groups of dioxin and furan emission sources were identified. The emission amount of each source group was calculated by the activity rate data multiplied by an emission factor. The results found that about 138.85 gtoxic equivalent (TEQ)/a of dioxin and furan were released to air, water, residue and soil. Waste disposal activities recorded at the largest release of dioxin and furan, accounting for 68.30 g TEQ/a of dioxin and furan to water and residue, 34.00gTEQ/a to the air and 0.64 gTEQ/a emitted into soil. Several sources of dioxin and furan emission were identified and the present study found that their management is inadequate. Waste disposal services are especially inadequate and generate higher amounts of dioxin and furan gasses. In addition, the organizations that are responsible for the release of dioxin and furan have no awareness of their release and inadequate management practices. The present study points to the need for reformulation of the national legal management framework, adoption of best available technology for disposal services like incinerators with flue gas management, increasing public and stakeholder’s awareness and participation and capacitating responsible government organizations.
Competing Interests: The authors declare no competing financial interests. 

Keywords: polychlorinated dibenzo dioxin, polychlorinated dibenzo furans, Stockholm Convention, POPs, persistent organic pollutant

Corresponding author biography: 
[image: C:\Users\mekonnen.maschal\Desktop\August 2017\photo2.png] He has a BSc degree in Chemistry from Jimma University, MSc. Degree in Urban Geology from Addis Ababa University and MSc. Degree from UNESCO-IHE institute for water education, The Netherlands. He has served in researcher position the waste management agency of Addis Ababa city administration. He has several publications in the area of environmental pollution/toxicology. Currently, he is working as a lecturer, researcher and MSc program coordinator of Environmental and Climate Sciences at the Ethiopian Civil Service University. 
Email:maschalm12@gmail.com; Tel:+251911879718 



References:-
1. Watanabe M, Noma Y. Behavior of polychlorinated benzenes, PCDD/Fs and dioxin-like PCBs during incineration of solid waste contaminated with mg/kg levels of hexachlorobenzene. J Environ Sci Health A Tox Hazard Subst Environ Eng. 2010;45(7):846-54.
2. Ritter L, Solomon KR, Forget J, Stemeroff M, O’Leary C. A Review of selected persistent organic pollutants [Internet]. Nairobi, Kenya: United Nations Environment Programme;1995 [cited 2017 Aug 15]. 149 p. Available from: http://www.who.int/ipcs/assessment/en/pcs_95_39_2004_05_13.pdf
3. What are POPs [Internet]? Châtelaine, Switzerland: Secretariat of the Stockholm Convention Clearing House; c2008 [cited 2017 Aug 15]. [about 1 screen]. Available from: http://chm.pops.int/TheConvention/ThePOPs/tabid/673/Default.aspx
4. Hardell E, Carlberg M, Nordstrom M, van Bavel B. Time trends of persistent organic pollutants in Sweden during 1993-2007 and relation to age, gender, body mass index, breast-feeding and parity. Sci Total Environ [Internet]. 2010 Sep 15 [cited 2017 Aug 15];408(20):4412-9. Available from: http://www.sciencedirect.com/science/article/pii/S0048969710006340 Subscription required to view.
5. Lonati G, Cernuschi S, Giugliano M, Grosso M. Health risk analysis of PCDD/F emissions from MSW incineration: comparison of probabilistic and deterministic approaches.Chemosphere [Internet]. 2007 Apr [cited 2017 Aug 15];67(9):S334-43. Available from: http://www.sciencedirect.com/science/article/pii/S0045653506016365?via%3Dihub Subscription required to view.
6. Federal democratic republic of Ethiopia: national implementation plan for Stockholm Convention [Internet]. Nairobi, Kenya: United Nations Environmental Program; 2006 Sep [cited 2017 Aug 16]. 123 p. Available from: https://www.informea.org/en/node/259/action-plans
7. Standardized toolkit for identification and quantification of dioxin and furan releases [Internet]. 2.1 ed.Geneva, Switzerland: United Nations Environmental Program; 2005 Dec [cited 2017 Aug 16]. 253 p. Available from: http://www.dioksyny.pl/wp-content/uploads/Toolkit-2005_2-1_en.pdf  
8. Stockholm Convention (2001): Stockholm Convention on Persistent Organic Pollutants (POPs). UNEP Chemicals, Geneva. Available from: http://www.pops.int 
 
 
image1.png




