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0. Introduction 

 

 In the wake of the Sant’Antnin fire incident in the afternoon of the 22
nd

 May 2017, ERA commissioned 

EURFINS Umwelt Nord GmbH (the consultants) to sample soil from locations around the plant and 

analyse them for dioxin and furan concentrations. 

 

 The consultants were given confirmation that they had been hired on the 24
th

 May and were in Malta 

late in the afternoon on the same day. 

 

 A pre-sampling meeting was held on the 24
th

 May, during which it was agreed that circa 20 

“laboratory” samples
1
 should suffice. (The total number of field samples was 56). 

 

 Sampling was to be restricted to the first 10cm of the topsoil (as opposed to the first 30cm as required 

by the AbfKlärV
2
 for agricultural soil). Sampling the first 10cm of topsoil is recommended only for 

parks, playingfields, recreational areas etc. 

 

 An attempt was made in order to “reconstruct” flight path of the plume, which was initially seen to 

move to the SW (towards Żejtun and Birżebbuġa) of the plant, see Figure 1, and  later on changing to 

the NW of the plant as the wind direction changed (towards, Żabbar and Fgura). Soil samples were 

taken from a 1,5km radius around the plant and from points outside the 1,5 km radius believed to be 

underneath the “reconstructed” plume flight path. 

 

 Additional samples had to be taken from sediment samples at “il-Magħluq”, the Family Park, and from 

the site.  

 

  Two control samples from Msida (near the air quality monitoring station) and from a site in the North 

of Malta (near Torri l-Aħmar); a site impacted by pollution but not along the plume’s flight path and a 

non impacted site as far away as possible from the plume flight path. 

 

 

 

 

 

 

 

 

 

 

                                                           
1
 Some of the samples collected from the ‘field’ were aggregated into a single laboratory sample. 

2
 Klärschlammverordnung or the German Sewage Sludge Ordinance. 
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Photo 1: Plume visible from an aeroplane flying along the Western coast. 

 

 

 

 

 

 

Photo 1b: Plume visible from Dingli. 

 

 

Source: www.lovinmalta.com 
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1. Sampling 

 

 Each of the 56 sampling sites with the sampler walking “randomly” along the field and collecting a 

number (from 1 to 8, see table 1) of soil samples per field. 

 

 Samples were collected from the following sites: 

Table 1: Location of the sampling Points. 
Lab Sample 

No. 

Field 

Sample 

No of random 

samples 

WGS 84 - N WGS 84 - E Comments Distance from 

SAWTP (m) 

1 1 4 35.862706° 14.550256° - 265 

2 (Family Park) 2 2 35.862710° 14.556799° - 758 

3 5 35.862254° 14.552517° - 381 

3 4 3 35.861852° 14.557245° - 775 

5 3 35.860477° 14.555383° - 595 

4 6 4 35.859317° 14.550744° - 228 

5 7 3 35.859024° 14.546838° Evidence of open field 

burning of waste inc 

plastic. 

251 

8 3 35.857542° 14.543301° char 603 

6 9 8 35.861162° 14.546838° - 186 

10 8 35.861236° 14.544531° char 391 

7 11 4 35.862765° 14.547580° - 261 

12 4 35.863116° 14.547756° - 291 

8 13 3 35.874562° 14.546267° - 1562 

14 3 35.874646° 14.543128° - 1637 

15 3 35.874851° 14.544491° - 1625 

9 16 4 35.871295° 14.540033° char 1423 

17 4 35.871860° 14.542188° char 1381 

18 4 35.870794° 14.543108° char 1239 

10 19 3 35.879238° 14.531218° - 2604 

20 3 35.882171° 14.539777° - 2524 

21 3 35.887560° 14.533562° - 3288 

11 (Msida Station) 22 8 35.895757° 14.489786° - 6600 

12 (Torri l-aħmar) 23 6 35.894817° 14.341635° - 19081 

13 24 4 35.873455° 14.549974° - 1427 

25 4 35.871024° 14.551962° - 1188 

26 4 35.867231° 14.553989° - 869 

27 4 35.870695° 14.558691° - 1430 

14 28 4 35.86817° 14.559982° - 1311 

29 4 35.856802° 14.562184° - 1281 

30 4 35.855739° 14.557784° - 976 

31 4 35.857183° 14.556039° little bit of char 757 

15 32 4 35.853684° 14.555591° white flaky material 985 

33 4 35.851642° 14.556231° white flaky material 1202 

34 4 35.850423° 14.550057° - 1138 

35 4 35.853572° 14.550588° white flaky material 799 

16 36 4 35.849998° 14.543704° - 1266 

37 4 35.848698° 14.546954° - 1334 
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Lab Sample 

No. 

Field 

Sample 

No of random 

samples 

WGS 84 - N WGS 84 - E Comments Distance from 

SAWTP (km) 

17 38 4 35.851495° 14.538465° - 1477 

39 4 35.850842° 14.541166° char 1286 

18 40 4 35.864364° 14.533614° char 1432 

41 4 35.861726° 14.532118° char 1511 

19 42 4 35.869218° 14.535988° Char + flaky material 1498 

43 4 35.866414° 14.535839° Char + flaky material 1334 

20 44 2 35.848285° 14.538460° white flaky material. 1657 

45 2 35.849187° 14.526384° char 2389 

46 2 35.843687° 14.528898° - 2600 

47 2 35.838968° 14.528099° white flaky material  3044 

48 2 35.834145° 14.543550° - 2975 

21 49 2 35.828889° 14.525278° - 4112 

50 2 35.824443° 14.521249° - 4722 

51 2 35.807301° 14.516980° - 6576 

52 2 35.819386° 14.504632° - 6069 

53 2 35.830830° 14.508182° - 4937 

22 (SAWTP) 54 10 35.862223° 14.550175° - - 

23 (SAWTP) 55 3 35.862223° 14.550175° - - 

24 (il-magħluq) 56 1 35.862770° 14.562158° - 1229 

 

 See Annex I for the geo-location of the samples. 
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2. Analysis 

 

 The samples are pre-treated prior to the analysis. The pre-treatment follows the procedures described 

by the Bundes-Bodenschutz und Altlastenverordnung (BBodSchV) the German Federal Soil Protection 

and Contaminated Sites Ordinance. 

 

 The pre-treatment involves inter alia the removal of coarse material (> 2 mm) as well as the drying of 

the soil samples. 

 

 

 Dioxins and furans are subsequently extracted from the samples according to the procedure in table 5 

of the BBodSchV, which involves the Soxhlet extraction of freeze-dried samples with toluene, 

chromatographic clean-up; and quantification by means of GC-MS. 

 

 The total equivalent for the 17 dioxins and furans analysed were calculated using the concentration of 

the individual substance multiplied by the toxic equivalent of each substance according to 

NATO/CMMS, Table 2: 

Table 2: NATO/CMMS International Toxic Equivalents. 

Substance Concentration (Ck) 

(ng/kg) 

Toxic Equivalent Factor 

(Tk) 

Ck× Tk 

2,3,7,8 – TCDD C1 T1 ( = 1,0) C1× T1 

1,2,3,7,8 – PeCDD C2 T2 ( = 0,5) C2× T2 
1,2,3,4,7,8 - HxCDD  

 

C3 T3 ( = 0,1) C3× T3 

1,2,3,6,7,8 - HxCDD  

 

C4 T4 ( = 0,1) C4× T4 

1,2,3,7,8,9 - HxCDD  

 

C5 T5 ( = 0,1) C5× T5 

1,2,3,4,6,7,8 - HpCDD  

 

C6 T6 ( = 0,01) C6× T6 

OCDD C7 T7 ( = 0,001) C7× T7 
2,3,7,8-TCDF  

 

C8 T8 ( = 0,1) C8× T8 

1,2,3,7,8-PeCDF  

 

C9 T9 ( = 0,05) C9× T9 

2,3,4,7,8-PeCDF  

 

C10 T10 ( = 0,5) C10× T10 

1,2,3,4,7,8-HxCDF  

 

C11 T11 ( = 0,1) C11× T11 

1,2,3,6,7,8-HxCDF C12 T12 ( = 0,1) C12× T12 

1,2,3,7,8,9-HxCDF  

 

C13 T13 ( = 0,1) C13× T13 

2,3,4,6,7,8-HxCDF 

 

C14 T14 ( = 0,1) C14× T14 

1,2,3,4,6,7,8-HpCDF 

 

C15 T15 ( = 0,10) C15× T15 

1,2,3,4,7,8,9-HpCDF 

 

C16 T16 ( = 0,01) C16× T16 

OCDF C17 T17 ( = 0,001) C17× T17 
 

Total Toxic Equivalent (ng TEQ/kg)     
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 The LOQ (limit of quantitation) can be generally assumed to be 3 ng TEQ/kg soil.  This however varies 

from one sample to the next and there are some instances where it is less than this. However this value 

was adopted as the LOQ. 

 

 

3. “Limit values” 

 

 The BBodSchV is a requirement set by the German Federal Soil Protection Law (BBodSchG).  The 

main aim of this law is the prevention of  “harmful soil changes”, which are defined by §2(3) of the 

BBodSchG as “harmful impacts on soil functions” that are able to bring about hazards, considerable 

disadvantages or considerable nuisances for individuals or the general public”. 

 

  §8(1) of the BBodSchG defines the three types of “limit value”, which are set by the BBodSchV for 

the different exposure pathways. 

 

 For Dioxins and Furans only “action values” for the soil – human pathway are set by the BBodSchV 

(Annex 2).  This means that the only exposure pathway being considered is direct contact with the 

dioxin contaminated soil. 

 

 “Action values -AVs” are defined by §8(1)2 as: 

values for impacts or pollution which, if exceeded, shall normally signal the presence of a harmful soil 

change or site contamination, taking the relevant soil use into account. 

 

 The following are the applicable AVs in NATO/CMMS ITEqs: 

i. Playgrounds 100 ng I-TEq/kg dry soil; 

ii. Residential areas: 1000 ng I-TEq/kg dry soil; 

iii. Parks and recreational facilities: 1000 ng I-TEq/kg dry soil; and 

iv. Land use for industrial and commercial purposes: 10000 ng I-TEq/kg dry soil; 

 

 If considering the use, which is to be made of the land in question, the concentration of dioxins/furans 

(in I-TEq) is greater than the action value, then this may trigger the need for site remediation. 

 

 The “New Dutch List”, which arises from the Dutch Soil Protection law, sets an Indicative level for 

serious contamination of 1000 ng I-TEq/kg dry soil (NATO/CMMS). 

 

 Both the BBodSchV and the “New Dutch List” do not include limits for dioxins and furans for 

agricultural land, probably because to date there are no figures for the fractions of these compounds, 

which are taken up by the plant. 
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4. Results 

 The following results were referred by the lab through the consultant 

Table 3: Results. 

Laboratory Sample Number 

   

  

   

     

ng TEQ / kg soil 

LOQ 

 

 

ng TEQ / kg soil 

1 1   3 

2 (Family Park) 1   3 

3 1   3 

4 2   3 

5 18   3 

6 3   3 

7 3   3 

8 4   3 

9 2   3 

10 4   3 

11 (Msida AQS) < LOQ   3 

12 (Torri l-Aħmar) < LOQ   3 

13 2   3 

14 1   3 

15 4   3 

16 < LOQ   3 

17 1   3 

18 13   3 

19 2   3 

20 < LOQ   3 

21 < LOQ   3 

22 87   3 

23 79   3 

24 (Magħluq) < LOQ   3 

. 

 Refer to the figure in Annex I. 
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5. Analysis 

 

 Rationalising the data is not possible with the available information; however a few general 

observations are possible. 

 

 The levels of dioxin and furans in the samples taken from 2 control sites; a)  Msida  (a site impacted by 

traffic) and  b) Mellieħa near Torri l-Aħmar (a non impacted site), were below the limit of 

quantification.  

 

 Highest Levels of dioxins and furans were measured in the char (not soil) sampled from the plant 

(samples 22 and 23), average dioxin and furan level 83ng I-TEq /kg dry matter. 

 

 

 Dioxin and furan levels were detected at measurable levels, all around the circle of area   7km
2
 cantered 

on the plant. 

 

 Sectors EF and DE seem to have the highest average values for dioxin and furan levels, possibly 

indicating that most of the fallout occurred in this area. This is also confirmed by that pieces of plastic 

char were scattered all over the fields sampled within these sectors.   The highest dioxin levels were 

(outside the plant) were determined in sites 5 (sector DE) and 18 (sector EF); 18 and 13 ng ITEq/kg dry 

soil, respectively. However, evidence of open field burning of waste (including plastic) was found in 

the site closest to the plant and included in composite sample no 5. This could have added to the dioxin 

and furans attributable to the incident.  

 

 

 Dioxin and furan levels (if any) in sites 20 and 21 were <LOQ, meaning that no fallout was detectable 

outside the 1,5km radius to the S – SW of the plant. Even though pieces of char and material which, 

looked like flaked white paint, were seen in two of the sampling sites included in composite sample 

number 20. 

 

 Dioxin and furan levels in sector FA did not decrease with distance away from the plant, even outside 

the 1,5km radius. With the available data it is not possible to determine whether the differences in the 

dioxin and furan levels in sites 7, 8, 9, 19 and 10 are statistically significant. Pieces of char were 

scattered in sampling sites 9 and 19, while no visible solid residue was seen in the sampling sites closer 

to the plant (sites 7). 

 

 

 Lowest dioxin levels within the 7km
2
 area around the plant were determined in sectors AB and BC. 

Additionally there was an absence of visible solid residue in all these sites. It is probable that these 

sectors were the least affected by the incident. 
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 The dioxin and furan levels in the sample taken il-Magħluq were below the limit of quantification. 

 

 The level of confidence in this result is very low because it was difficult to get a sample of the 

sediment, with the equipment, which was available, so the consultants tried to get so silt samples from 

as close to the water line as possible. 

 

 

6. Comparison to “limit values” 

 

 Any monitoring result has to be compared to a “limit value”. Section 3 has highlighted the fact that 

there is no established limit value for dioxin levels in agricultural soil.  The monitoring results will 

therefore be compared to the AVs from the BBodSchV. 

 

 The highest levels of dioxin and furan levels were determined in the char samples, (taken from inside 

the plant). These values are lower than the AV for industrial sites (10000 ng I-TEq /kg dry matter), 

actually these levels are lower than the AV for playgrounds (100 ng I-TEq /kg dry matter), which is the 

most stringent of the AVs. Additionally with these values are also much lower than the indicative level 

for serious contamination in the “Dutch list” (1000 ng I-TEq /kg dry matter). 

 

 The 2 field samples taken from the Family Park (sample 2) had dioxin levels, which are 2 orders of 

magnitude (100 ×) lower than the AV for play grounds (1 ng I-TEq /kg dry matter).  The only issue to 

consider here is the representativeness of the samples. However to the data from the Family park, one 

could add the fact that all the sites in this sector (AB) had low levels of dioxin furan (2 ng I-TEq /kg 

dry matter in sample 13, 1 ng I-TEq /kg in sample 1). Therefore it is likely that that the Family Park is 

in conformity with the BBodSchV for play grounds. 

 

 It is worth pointing out that the AVs are strictly speaking applicable to soil. Also in order to determine 

the compliance or other wise of a site with these AVs, one has to take a larger number of samples from 

the site, in order to ensure the samples are representative of the entire site. 

 

 

7. Conclusion 

 

 The author is of the opinion that there is enough evidence showing the incident did contribute to an 

increase in dioxin and furan levels in soils from the area. 

 

 Bearing in mind, the limitations of this survey, one can conclude that the dioxin and furan levels 

determined throughout this study should not be a cause of concern. 
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 The author feels that it is worth pointing out that throughout the sampling campaign, ERA staff found 

ample evidence of open field burning of waste. It is difficult to quantify the contribution of this to the 

dioxin and furan levels determined in this exercise, and probably most of these levels could be safely 

attributable to the incident. However it is worth raising this issue, because this practice does not seem 

to be isolated and could become a major concern if it is not addressed due to the fact that these 

substances persist in the environment.  

 

 The values of dioxins and furans determined in this study have been compared to the AV for situation 

in which the only ingestion pathway is by direct contact. No limit values for dioxin and furans in 

agricultural land were available. On the basis of this the author is unable to say whether any further 

action is warranted especially in order to ensure that any dioxins and furans which are taken up by the 

crops are within safe limits. 

 

 

 

 

 

 

 

 

 

 

 

. 

 

 

 


