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The determination of Low POPs Content Levels (LPCLs) must be based on the protection of 
human health and environment if they are to meet the objectives of the Stockholm 
convention and the Basel Convention. In agreement with this way of definition of LPCL we 
suggest following levels for the POPs: 

PCDD/Fs + DL PCBs 

LPCL: 1 ppb as LPCL and 0.05 ppb limit value for application of waste on the soil surfaces 

Our proposal is based on findings of IPEN’s report released in April 2017 (Petrlik and Bell 2017) and 
paper presented at Dioxin 2017 Conference (Petrlik and Bell 2017a). These studies are based on 
review of more than 300 scientific reports and articles, including report prepared for Swedish 
Government (Umea University 2009) and other studies of specific sites (Wang, Wang et al. 2006, 
Piskorska-Pliszczynska, Strucinski et al. 2016, Mach 2017). Much more resources of information are in 
the reports. 

Their major findings are as follows: 

- The amount of dioxins released (contained) in waste incineration fly ash is highly underestimated (its 
content is 3 – 10-times as much as estimated) – the scope of the problem is bigger than previously 
thought. 

- Fly ash is reused for different purposes on a broad scale , and is getting out of control.  This is 
especially due to its high dioxin content and the manner in which it is disposed of, which do not lead 
to destruction or irreversible transformation of POPs content in ash – POPs recycling is occurring on a 
large scale through ash distribution. 

- Among the most critical and difficult to control uses is as a food additive for poultry (see the Toxic Egg 
Scandal in Taiwan; chapter 10.1.4), fertilizer or as an amendment to soil for agricultural use, use for 
roads and as pathway pavement in areas with locally grown food  (Newcastle case). 

- Efforts to prevention the formation of dioxin contained in fly ash is minimal – it is not easy material to 
handle and it would be easier to manage less chemically difficult wastes than fly ash instead of trying 
to find technically complicated solutions to fix heavy metals and other forms of stabilization. Why do 
we need to destroy dioxin when we don’t have to create them? 

- Waste incineration fly ash and other industrial wastes containing dioxins are the subject of waste 
traffic – its transboundary movement makes control of dioxin releases even harder. 



- By using fly ash for backfilling, embankment and remediation of contaminated sites, new 
contaminated sites are being created  (to clean sites contaminated with dioxin containing fly ash may 
cost in excess of 80 million USD). 

- Applying  fly ash and other wastes containing levels of dioxin over 0.05 ppb in agriculture  (and other 
land based application) can lead to contamination of the local food chain , and free range poultry eggs 
in particular at critical levels over currently used safety limits (2.5 pg WHO-TEQ g-1 fat) by several 
fold, with some cases revealing a 10 fold exceedence. Locally produced food is of great importance in 
developing countries and rural locations in developed countries in particular. 

- Fly ash leachate is mostly tested for heavy metals under ‚model‘ conditions  that do not represent 
reality. Real waste and real condition scenarios are rarely used.  Testing for leaching of dioxins in 
specific conditions (e.g. in radioactive water of remediated contaminated sites or in salty backish 
waters) is either not happening or is very rare. 

- Even the most strict proposal by consultants of EU for a Low POPs Content Level (1 ppb) is 
underestimating the true risk as it does not include DL PCBs in the modelling and ignores the fact that 
lower levels of dioxin in soil (4 – 75 pg TEQ g-1) can lead to serious exceedances of the EU standard for 
eggs. 

- The range of observed dioxin levels in fly ash is from below the level of quantification (virtual zero) to 
96,000 ppb. 

- Fly ash contains a wide range of other POPs including undestroyed POPs treated by waste 
incinerators. 

- There is wide range of alternative waste management practices and waste disposal (use) 
technologies and techniques those can prevent formation of dioxin  as occurs in waste incineration. 

- There is a range of alternative technologies which are capable for effective destruction of PCDD/Fs 
and other POPs in waste incineration fly ash however they are not used. 

- Far more stringent levels for PCDD/Fs control in waste and/or contaminated soil exist  which are 
below the current provisional LPCL value of 15 ppb, e.g. 1 ppb or 3 ppb. Research on dioxin leachate 
seems to be more advanced in countries with these limits for PCDD/Fs in wastes and/or contaminated 
soils. 

 

PBDEs and HBCD 

IPEN strongly recommends that the lower levels of 100 mg/kg for HBCD and 50 mg/kg for 
PBDEs will be approved as final ones.  

The IPEN recommendations are consistent with the conclusions of the report by consultants 
for the EU (ESWI and BiPRO 2011).   The consultants recommended two levels for each of 
the POPs: 

 



The preferred levels were the lower levels (LPCL1).  The higher levels were proposed only as 
an alternative “which could be set out for a restricted time frame in order to facilitate 
enforcement”. 

The recommended levels for each of the PBDEs was 10 ppm. This meant a total of 40 ppm 
for mixtures of the POP BDEs, lower than but close to the current recommendation of 50 
ppm.   

There are more studies supporting lower levels of LPCL to be established for both PBDEs and 
HBCD: 

PBDEs 

Underestimation of dermal route of exposure to halogenated flame retardants including PBDEs (Liu, 
Yu et al. 2017) highlights the need of more strict control of transfer of PBDEs into new products, e.g. 
toys (DiGangi and Strakova 2016),  throughout the recycling chain.  

PBDEs were found also in kitchen utensils produced from recyclates (Kuang, Abdallah et al. 2018) 

HBCD 

New studies show that HBCD is widespread in products from recyclates produced from  PS insulation 
foam (Rani, Shim et al. 2014, Abdallah, Sharkey et al. 2018) and/or plastics used in WEEE  or 
automobile industry (Strakova, Bell et al. 2017, Strakova and Petrlik 2017).  

BFRs contaminate products of sensitive use 

Use of recyclates from the end of life plastics containing both PBDEs and HBCD includes products of 
sensitive use such as toys, body care products, food packaging etc. (Samsonek and Puype 2013, Rani, 
Shim et al. 2014, DiGangi and Strakova 2016, Guzzonato, Puype et al. 2017, Strakova, Bell et al. 2017, 
Strakova and Petrlik 2017, Kuang, Abdallah et al. 2018) This underlines the need to halt further 
contamination of recycled products by HBCD and PBDEs from WEEE plastics, insulation foams and 
other primary plastic uses (Guzzonato, Puype et al. 2017). 

SCCPs 

Suggested LPCL 100 ppm 

Our suggestion is based on the report prepared by BiPRO for German Federal Environment Agency, 
which says: „In order to minimise risks, it is possible to set the LPCL for SCCP to 1,000 mg/kg or even 
to 100 mg/kg. The limit value would have to lie above 350 mg/kg (for instance at 1,000 mg/kg), as 
oth-erwise a large proportion of the total rubber waste in Germany could not be directed to material 
re-covery any longer. As an alternative, the LPCL could be set to 100 mg/kg, in case the SCCP-
containing rubber waste is separated successfully from other rubber waste and is treated separately. 
However, it is recommended not to set the LPCL below 100 mg/kg in order to avoid adverse economic 
effects.“ (German Federal Environment Agency 2015) 

References: 



Abdallah, M. A.-E., M. Sharkey, H. Berresheim and S. Harrad (2018). "Hexabromocyclododecane in 
polystyrene packaging: A downside of recycling?" Chemosphere 199: 612-616. 
DiGangi, J. and J. Strakova (2016). "Recycling of plastics containing brominated flame retardants 
leads to contamination of plastic childrens toys." Organohalog Compd 78(2016): 9-11. 
ESWI and BiPRO (2011). Study on waste related issues of newly listed POPs and candidate POPs. Final 
Report. Service request under the framework contract No ENV.G.4/FRA/2007/0066: 840. 
German Federal Environment Agency (2015). Identification of potentially POP-containing Wastes and 
Recyclates – Derivation of Limit Values. Dessau-Rosslau, BiPRO, GmbH; authors: Potrykus, A., 
Milunov, M., Weissenbacher, J. Texte 35/2015: 279. 
Guzzonato, A., F. Puype and S. J. Harrad (2017). "Evidence of bad recycling practices: BFRs in 
children's toys and food-contact articles." Environmental Science: Processes & Impacts 19(7): 956-
963. 
Kuang, J., M. A.-E. Abdallah and S. Harrad (2018). "Brominated flame retardants in black plastic 
kitchen utensils: Concentrations and human exposure implications." Science of The Total 
Environment 610-611(Supplement C): 1138-1146. 
Liu, X., G. Yu, Z. Cao, B. Wang, J. Huang, S. Deng, Y. Wang, H. Shen and X. Peng (2017). "Estimation of 
human exposure to halogenated flame retardants through dermal adsorption by skin wipe." 
Chemosphere 168: 272-278. 
Mach, V. (2017). Contamination by Persistent Organic Pollutants and Heavy Metals in the 
Surroundings of the Waste Treatment Facility Hůrka. (Available: http://english.arnika.org/e-
shop/publications/contamination-by-persistent-organic-pollutants-and-heavy-metals-in-the-
surroundings-of-the-waste-treatment-facility-h%C5%AFrka). Prague, Arnika - Toxics and Waste 
Programme: 37. 
Petrlik, J. and L. Bell (2017). Toxic Ash Poisons Our Food Chain: 108. 
Petrlik, J. and L. Bell (2017a). PCDD/Fs in Waste Incineration Fly Ash. (available at 
http://www.dioxin2017.org/uploadfiles/2017/9825.pdf). Dioxin 2017. Vancouver, Canada. 
Piskorska-Pliszczynska, J., P. Strucinski, S. Mikolajczyk, S. Maszewski, J. Rachubik and M. Pajurek 
(2016). "Pentachlorophenol from an old henhouse as a dioxin source in eggs and related human 
exposure." Environmental Pollution 208, Part B: 404-412. 
Rani, M., W. J. Shim, G. M. Han, M. Jang, Y. K. Song and S. H. Hong (2014). 
"Hexabromocyclododecane in polystyrene based consumer products: An evidence of unregulated 
use." Chemosphere 110: 111-119. 
Samsonek, J. and F. Puype (2013). "Occurrence of brominated flame retardants in black thermo cups 
and selected kitchen utensils purchased on the European market." Food Additives & Contaminants: 
Part A 30(11): 1976-1986. 
Strakova, J., L. Bell, J. DiGangi, J. Pulkrabova and T. Gramblicka (2017). Hexabromocyclododecane 
(HBCD) found in e-waste is widely present in children’s toys (available at 
http://www.dioxin2017.org/uploadfiles/2017/9997.pdf). Dioxin 2017. Vancouver, Canada. 
Strakova, J. and J. Petrlik (2017). Toy or Toxic Waste? An Analysis of 47 Plastic Toy and Beauty 
Products Made from Toxic Recycling: 17. 
Umea University (2009). Evaluation of human health risks related to the suggested 15 ppb Low POP 
Content Limit for PCDD/Fs. Draft. Draft report. Umea, Umea University: 131. 
Wang, M.-S., L.-C. Wang and G.-P. Chang-Chien (2006). "Distribution of polychlorinated dibenzo-p-
dioxins and dibenzofurans in the landfill site for solidified monoliths of fly ash." Journal of Hazardous 
Materials 133(1-3): 177-182. 

 

http://english.arnika.org/e
http://www.dioxin2017.org/uploadfiles/2017/9825.pdf
http://www.dioxin2017.org/uploadfiles/2017/9997.pdf

