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Table S1

Summary of publications on BFRs in Africa.

Sampling Sample Analysed | Summary Ref.
Year Origin (Country)
(Country)
2004-2005 South Norway PBDEs and HBCD in bird eggs (first report on the presence of BFRs in biota from South Africa) (Polder et al., 2008)
Africa * BFR contamination not only around industrialized areas, but entered the food chain along the western coastline
e BFRs should be recognized as a potential chemical risk to bio-diversity, ecology and human health
Not Provided South South Occurrence of PBDEs in leachates from selected landfill sites (Odusanya et al.,
Africa Africa « High concentrations of PBDEs with BDE209 not detected 2009)
* Due to inadequate lining of landfill sites, leachates may migrate into the underlying soil and ground water
2000-2002 Tanzania Norway Composition of organohalogen compounds in blubber of dolphins from the coastal waters of Zanzibar (Mwevura et al., 2010)
* Methoxylated PBDEs found at higher concentrations than anthropogenic organochlorine pesticides
1990-2007 Guinea- Sweden Levels and temporal trend of human exposure to legacy and emerging POPs (Linderholm et al.,
Bissau e Presence of emerging POPs with decrease in temporal trends for legacy POPs 2010)
e PBDEs found at low concentrations, with increasing temporal trend for BDE153
Not Provided South South Influences of gas chromatographic parameters on the analysis of BDE209 in indoor dust (first report on BDE209 in South African indoor dust) (Kefeni et al., 2011)
Africa Africa o Indoor dust in South Africa contain BDE209, lower than global concentrations
2004 & 2009 Ghana Japan Human exposure to PCBs and BFRs, including PBDEs and HBCDs (first report on BFRs in human breast milk from Africa) (Asante et al., 2011)
e Human breast milk contains PCB, PBDE and HBCD with elevated levels reported for densely populated cities
e Increased temporal trend in concentrations for PCBs and PBDEs
2007 & 2008 Senegal France PCB, OCP and PBDE contamination status in sediments and molluscs (first report on POPs contamination in the Senegalese marine environment) (Bodin et al., 2011)
* Exploited molluscs exposed to the same POPs as reported for sediment
o Low concentrations pose no health risk to humans through shellfish consumption
2004 South Sweden PBDEs and HBCD in breast milk and unique BDE congener profiles (first report on PBDEs and HBCD in South African breast milk) (Darnerud et al., 2011)
Africa o Breast milk contains BFRs at levels comparable to European countries
e Congener patterns differ from European countries with dominance of BDE183
2010 South South Analytical procedure for the analysis of PBDEs and BB153 in sediment (first report on PBDESs in South African sediment) (Daso et al., 2011)
Africa Africa * Municipal and industrial effluents might contain penta- and octa-BDE formulations, BDE209 not analysed
o WWTP effluent proposed as possible source of contamination in the investigated river
Not Provided South Belgium Multivariate procedures to determine relationship between water and sediment quality, bio accumulative pollutant exposure and the related responses | (Wepener et al., 2011)
Africa of fish
» Decreased fish health demonstrated by increased oxidative stress due to exposure to metals and organic pollutants
2010-2011 South South Assess levels of selected PBDEs and BB153 in wastewater effluent and sewage sludge samples from a WWTP (Daso et al., 2012)
Africa Africa ¢ Inadequate removal of PBDEs from treated effluent
o WWTPs could be an important source of PBDESs to the aquatic environment
2010 South South Occurrence of PBDEs in river sediment (Olukunle et al., 2012)
Africa Africa e Sediment contain PBDEs with BDE209 as the major congener
e PBDE levels were lower than reported from developed countries and may be affected by seasonal rainfall
Not Provided South South PBB and PBDE concentrations and congener profiles in indoor dust (first report on levels and congener profiles in South African indoor dust) (Kefeni and Okonkwo,
Africa Africa e Low PBDE concentrations compare to developed countries 2012)
* No correlation between PBB and PBDE concentrations and amount of electronic equipment
2009-2010 Nigeria China Comparative assessment of heavy metal, PAH, PCB and PBDE contamination in soil and plants; evaluate the genotoxicity of e-waste leachates using | (Alabi et al., 2012)
human peripheral blood lymphocyte comet assay
e PBDEs were detected in the soil and plant samples from Nigeria with BDE209 as the major congener
2008 lle Cocos Norway POPs, in marine bird eggs from an Indian oceanic island (first report on BFRs in marine bird eggs from a remote island in the Indian Ocean) (Bouwman et al., 2012)
« Provide concentrations for PCBs, DDTs, mirex, chlordanes, toxaphenes and BFRs
o Low levels of BFRs detected in marine bird eggs distant from notable sources
2010 Tunisia Spain OCP, PCB, and PBDE residues in breast milk of Tunisian mothers (first report on PBDEs in Tunisian human milk) (Hassine et al., 2012)

e DDTs, HCB and PCBs were dominant compounds identified in all breast milk samples
* Higher PBDEs concentrations than reported for European and Asiatic countries




Not Provided South South Amperometric horseradish peroxidase biosensor for the determination of selected POPs in landfill leachates, compare results with GC-MS data (Nomngongo et al.,
Africa Africa ¢ Inhibition mechanism is competitive for PBDEs and non-competitive for biphenyls (PCBs and PBBs) 2012)
e Biosensor as a screening method for different halogenated aromatic hydrocarbons; comparable with GC-MS data
Not Provided South South Development of a GC-MS method for APEs and BFRs analysis, using SPE and derivatization with HFBA (Chokwe et al., 2012)
Africa Africa * Method showed acceptable relative recoveries for the determination of APEs and BFRs in wastewater samples
o Levels for TBBPA and HBCD were reported and lower substituted PBBs were not detected
Not Provided South South PBDEs in indoor dust; examine the correlation between congener and trace metal concentrations (Kefeni and Okonkwo,
Africa Africa o Settled indoor dusts are contaminated with organic and inorganic chemicals 2013)
* Significant correlation between PBDE and trace metal concentrations from home dust
2009-2011 Tanzania Belgium Concentrations and profiles of organohalogenated compounds in environmental samples from the Pangani river basin (PRB) (Hellar-Kihampa et al.,
e Low levels for POPS were reported for the PRB 2013)
e PCB and PBDE concentrations were linked to urbanisation and atmospheric deposition
2010-2011 South South PBDEs and BB153 in river water and source identification (Daso et al., 2013a)
Africa Africa o Low PBDE concentrations with BDE47 as dominant congener
* Potential PBDE contamination sources include WWTP, grey water intrusion, seepages from landfill sites, urban and agricultural runoff
2010-2011 South South PBDE and BB153 concentrations in landfill leachates (Daso et al., 2013b)
Africa Africa ¢ High PBDE concentrations with BDE209 as major congener
o Landfill leachates could be a possible source of PBDE contamination in ground and surface water
2011 Tanzania Italy PBDE congeners in an altitudinal soil transect in Tanzania (Parolini et al., 2013)
e PBDE concentrations might be higher than similar semi-remote environment
* PBDE contamination pattern characterized by the prevalence of intermediate brominated congeners
2010 Ghana Japan BFR and PCB contamination in fish from water bodies in Ghana (first report on PBDEs and HBCDs in fish from Ghana) (Asante et al., 2013)
e Freshwater environments in Ghana are exposed to PBDEs and HBCDs
e PBDE and HBCD concentrations pose no health risk to humans through fish consumption
Not Provided South Norway Investigate the presence, levels, relationships, impacts, and risks of pesticides, PCBs, and BFRs in terrestrial and aquatic bird eggs in South Africa (Bouwman et al., 2013)
Africa o Highest ZDDT levels in wild bird eggs
e BFR concentrations were lower compare to similar studies
2010 Congo Belgium POPs in sediment and biota (first report on POPs in sediment, invertebrates and fish from Congo) (Verhaert et al., 2013)
e Low PBDE levels in sediment and biota compared to similar studies
e Increase in BDE47 and 99 concentrations in river basins with increased trophic levels
2011 South USA PBDEs and alt-BFRs in inland and coastal sediment (first data reported for alt-BFRs in South African sediment) (La Guardia et al.,
Africa ¢ High PBDE and alt-BFR concentrations in sediment with BDE209 and TBB as most frequent detected BFRs 2013)
o PBDE levels were higher than previously reported for the San Francisco Bay
2008-2010 Uganda Canada Measured temporal variation of PBDEs and alt-BFRs in air samples and estimated the fluxes of the BFRs in precipitation samples (first study to report | (Arinaitwe et al., 2014)
FRs in high volume air samples and precipitation in Equatorial Africa)
e PBDEs and Alt-BFRs levels in air generally increased from 2008 to 2010
e PBDE levels in air samples have been associated with slow moving low altitude air masses with BTBPE as the most frequent detected alt-BFR
2010-2011 South South PBDE and PBB concentrations and congener profiles in indoor dust; examine the correlation with socioeconomic status (Kefeni et al., 2014)
Africa Africa e Low concentrations of PBDEs
* No correlation between the PBDE concentration and the three socioeconomic categories considered
2011 South South Correlation between PBDE congener distribution and indoor dust particle size (Kefeni and Okonkwo,
Africa Africa « PBDE concentrations increase with particle size factions 2014)
* Imported electronic products identified as a major contamination source
2009 South Norway Selected halogenated organic pollutants in crocodile eggs to assess the possible role in mortalities (first report on BFRs in crocodile eggs) (Bouwman et al., 2014)
Africa e Low BFR concentrations and unlikely that targeted pollutants have contributed to the mortalities
2011 Tanzania Norway Occurrence of POPs in fish from four different Lakes in Tanzania, assess the implications on human health (Polder et al., 2014)
e BDE47 and BDE209 were only PBDEs detected, with BDE209 prevalent at highest levels in all lakes
o Industrial area close to the shoreline identified as a possible contamination source
Not Provided Uganda China PBDEs in sediments and fish from Lake Victoria (first report on PBDEs in sediments and fish from Murchison Bay, Lake Victoria) (Ssebugere et al.,

e Concentrations in sediment and fish were low to moderate compared to similar studies
e Fish consumption from the study area does not pose any risk to human health regarding PCDD/Fs and PBDEs

2014)




2013 South South PBDE concentration in landfill leachate and sediment and river sediment; investigate the relationship between trace metals, anions and water quality (Olukunle et al., 2014)
Africa Africa parameters
« High PBDE concentrations with BDE209 as major congener
* Highest PBDE concentrations for leachates from landfill sites equipped with geomembranes
2011 Nigeria Germany Assess the presence of the PBDE (listed as POPs) and other BFRs in plastic of cathode ray tubes (CRT) from TV and computer monitors (Sindiku et al., 2014)
e CRT casings from TVs and computers imported to Nigeria contain high levels of BFRs
e PBDEs present in TV CRT casings from the 1980s; BDE209 predominantly in all the CRT casings, EEE and e-waste from the last 30 years
2011-2012 South Norway Present the prevalence and levels of organic pollutants in the African Penguin eggs; compare results to previous studies (Bouwman et al., 2015)
Africa e XDDT concentrations remained mostly unchanged, while XPCBs levels decreased
e PBDEs detected at low concentrations
2012 South South Provide data on PCBs and PBDEs in indoor dust (Abafe and Martincigh,
Africa Africa o PCB levels were lower than PBDE levels 2014)
e PBDE concentrations were lower than reported for developing countries
2012 & 2013 South South Examine the presence of PBDEs and PCBs in the indoor dust from e-waste recycling sites and electronic equipment repair workshop (Abafe and Martincigh,
Africa Africa * PBDEs were detected at high concentrations 2015)
* Outdated recycling technology may cause exposure to high levels for tetra- to hexa-BDEs and BDE 209
2012-2013 South South PBDE congeners in eggshells from two bird species (Daso et al., 2015)
Africa Africa o PBDE levels indicate an accumulation of the lower PBDE congeners
o Estimated hazard quotients indicate Wattled Crane was subjected to high risk due to PBDE exposure
Not Provided South South GC-MS method for the analysis of APEs, PBDEs, PBB101 and HBCD in fish, using ultrasonic extraction, SPE clean-up and derivatization (Chokwe et al., 2015a)
Africa Africa e APEs and BFRs could simultaneously be analysed using the derivatization method
* Moderate contamination of APEs and BFRs in fish, with inconsistent BFR levels
2013 South South APE, PBDE, PBB101 and HBCD concentrations in water, fish, and sediment (Chokwe et al., 2015b)
Africa Africa e Higher XHBCD concentrations reported for all matrices
o WWTPs proposed as a possible source of contamination
Not Provided South South GC-MS method for simultaneous analysis of APEs and BFRs in sewage sludge from WWTPSs, using ultrasonic extraction and HFBA derivatization (Chokwe et al., 2015c)
Africa Africa » Industrial activities could be a potential source for contamination for one of the sampling sites
2012 Nigeria South PBDE concentrations in indoor dust in Nigeria (Olukunle et al., 2015a)
Africa * Positive correlation between PBDE concentrations and amount of electronic equipment
o Higher dust exposure estimate compared to South Africa
2014 Nigeria South PBDE levels in car dust in Nigeria (first report on BDEs in car dust and ingestion rate estimations for Nigeria) (Olukunle et al., 2015b)
Africa e Car dust does contain PBDEs with BDE209 as dominant congener
o Low daily ingestion rates show no health risk associated with PBDE exposure
2013 Egypt England PBDE and alt-BFRs concentrations in indoor dust from the Greater Cairo region (Hassan and Shoeib,
e PBDE congeners and alt-BFRs were detected, with BDE209 and HBCD as major congeners 2015)
e PBDE and alt-BFRs concentrations in Egyptian dust are among the lowest levels reported
2013 South South Alt-BFR and HBCD concentrations for landfill leachates and sediments (first report on alt-BFRs and HBCD in South African landfills) (Olukunle and
Africa Africa e The Alt-BFR detection frequency was higher in leachates than in sediment Okonkwo, 2015)
« Higher ZHBCD concentrations compare to river sediment from The Netherlands and Ireland
2010-2011 South South Provide baseline information on selected PBDE congeners and BB153 in sediment from two major rivers (Daso et al., 2016)
Africa Africa e The BFR contamination patterns vary for both rivers
* Grey water from informal settlements and atmospheric deposition from landfills are possible contamination sources
2015 Kenya China Investigate the occurrence of OCPs, PCBs and PBDEs in soils from southern Kenya (Sun et al., 2016)
e The soils were less contaminated by PBDEs compared to OCP and PCBs
o The dominant PBDE congeners were penta-, tri- or tetra-BDEs, varying among different sampling sites
2012 Tanzania Norway Reported POPs in native free-range chicken eggs and relate levels to human health (first report on BTBPE levels in African chicken eggs) (Polder et al., 2016)
e PBDE levels vary in collective egg samples with BDE209 as dominant congener
e HCBD found in moderate to high levels with BPBPE at lower concentrations
2012 Tanzania Norway BFRs in breast milk from the Northern parts of Tanzania (first study reporting on BFRs in human breast milk from Tanzania) (Mdller et al., 2016)

* PBDE levels an order of magnitude higher that reported for Europe, Asia and other Sub-Saharan African countries
* Mothers taking a clay product, used as mineral supplement and anti-emetic for pregnancy related nausea had higher PBDE levels
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