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Brominated flame retardants (BFRs) are a large group of chemicals used extensively as fire 

inhibitors in household and commercial products since the 1970s (Jans 2016). Some BFRs, 

such as penta-, and deca- brominated diphenyl ether (BDE), and hexa-/heptabromobiphenyl 

(HBCD), was regulated in the SC on POPs in 2005, and subsequently, these compounds meet 

the POP criteria PBT and LRT. BFRs are organic compounds with bromine substituents, which 

is the fire inhibiting component. BFRs are used as i) additives: not chemically bond to the 

material, or ii) reactive: chemically bond. This affects their emissions to the environment, where 

additive BFRs leach out or evaporate more easily than reactive due to the lack of chemical 

bonds.  



Conventional polybrominated diphenyl ether (PBDE) formulas, such as pent-, octa-, and deca-

BDE, are one of the additive flame retardants groups that have received most scientific and 

public attention. This is because of their abundant use, persistence, semi-volatile- and lipophilic 

properties, and toxicity (Wang et al. 2015). The chemical structure and properties of PBDEs 

are similar to PCBs, including their spatial position and number of bromine atoms on the two 

phenyl rings (Figure 5). This gives a total of 209 PBDE congeners. In this study, the BFRs 

included were PBDE-congeners.  

 

 

Today, in 2019, several emerging novel BFRs (NBFRs) have replaced conventional BFRs. 

Because conventional BFRs were restricted under the SC on POPs and CLRTAP, NBFRs have 

been developed to substitute historical BFRs. For example, decabromodiphenyl ethane 

(DBDPE) replaces deca-BDE, and bis (2,4,6-tribromophenoxy) ethane (BTBPE) are commonly 

used to substitute octa-BDE. The new generation of BFRs, NBFRs, are indicated to be generally 

analogous to conventional BFRs with respect to their environmental behavior and toxicity 

(McGrath et al. 2017).  

 

BFRs and NBFRs are released to the environment from diverse sources (Hassanin et al. 2004). 

Examples of such sources are manufacturing, industrial processes, during the use of products 

containing them (e.g furniture, construction materials), and electronic waste- and recycling 

facilities. Since these compounds are volatile enough to be transported with air, and because of 

their lipophilic property, BFRs may accumulate in northern latitudes and sorb to organic 

material in terrestrial ecosystems. Therefore, a shift from conventional- to NBFRs in industrial 

and commercial products may not benefit the environment and ecosystems health because of 

their predicted similar physicochemical properties, emissions and environmental behaviors. 

Consequently, NBFRs are of interest when studying the occurrence of AOCs in terrestrial 

ecosystems. 
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Extraction of organic pollutants from soil aims to obtain compounds in solution to enable 

qualitative and quantitative analysis. There are various commonly used extraction methods for 

organic pollutants, such as: Soxhlet extraction, Accelerated Solvent Extraction (ASE) and 

Ultrasound Assisted Extraction (UAE) (Jans 2016; Zuloaga et al. 2012). The Soxhlet method 

is an old, time-consuming (∼8h) technology, and it requires relatively large amounts of solvents 

(150-400mL of e.g. hexane/acetone) to extract one sample. ASE, a newer, “greener”, extraction 

technology, requires less solvents (20-40mL) and time (<1h) then Soxhlet (Wang et al. 2010). 

This is because the apparatus used for extraction is pressurized, which allows extraction at 

temperatures exceeding the organic solvents boiling point under atmospheric pressure 

(Giergielewicz-Możajska et al. 2001). In 1996, the first scientific paper on ASE was published 

(Richter et al. 1996), and since then, ASE has been recognized as an acceptable and 

recommendable extraction method for AOCs in complex environmental samples, such as 

organic matter rich soils (Wang et al. 2010).  
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Clean-up of the sample extracts is needed to remove interfering compounds, such as lipids, 

humic substances, and polar components. Within analytical chemistry, one of the biggest 

challenges are compounds of interest that are contained in a complex matrix. This creates 

interfering constituents and makes analysis extremely difficult. In the literature, a large number 

of different clean-up methods have been reported (Zuloaga et al. 2012). The method chosen for 

a specific project depends on target compounds properties and on the nature of the sample 

matrix. For organic analysis in biological environmental samples, such as oil, vegetation, and 

soil, acid clean-up followed by a solid-phase extraction (SPE) is a recommended approach to 

remove co-extracted matrix compounds. In this project, concentrated sulfuric acid and a silica-

based SPE were applied as acceptable clean-up methods prior to instrumental analyses.  

 

 

 



Acid clean-up removes matrix and acid labile matrix components in sample extracts. Sulfuric 

acid is a strong oxidizing agent and it has a strong affinity for water, as well as hydrogen and 

oxygen inside molecules (ChemicalBook 2017). When the acid is added to the solvent-based 

soil extracts, it reacts with many organic compounds including those extracted from soils, 

resulting in oxidation and charring.  The products of these reactions usually dissolve better in 

acid than in non-polar solvents, such as hexane. This allows for a separation of matrix 

components from the acid-stable analytes, which partition to the non-polar solvent. 

Consequently, sulfuric acid removes co-extracted interfering compounds and therefore cleans 

the extract. This method is restricted to acid-stable target compounds because acid-labile 

compounds would be destroyed by reaction with the sulfuric acid.  
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Gas chromatography (GC) and Mass spectrometry (MS) analytical techniques are used in 

environmental sciences to detect and quantify the presence of trace organic pollutants in 

environmental samples (Hernández et al. 2012). GC techniques separate compounds of interest 

from each other and from interfering co-extracted compounds in order to determine their 

concentrations. Coupling of GC to a MS as the detector allows for the analysis, and later 

quantification, of a broad range of organic compounds. This was the principle instrumental 

setup used for the quantitative analysis of AOCs in this study (Figure 11).  
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The principle of chromatography encompasses the exploitation of organic compounds’ 

dissimilar volatility and to a lesser extent polarity to separate compounds in a solution to enable 

quantitate determination. For this purpose, the most common system is gas chromatography 

(GC). In a GC instrument the separation is achieved in a long (typically 15-60 m, and for some 

applications up to 120 m), narrow (typically 0,20-0,32 mm internal diameter) column. The GC 

column consists of a fused silica tube coated with a thin polymer film on the inner wall, which 

acts as the stationary phase. The outside is coated with polyimide, a synthetic resin that greatly 

increases the robustness of the column, preventing it from breaking easily. In the GC system 

used in this study, the sample extract is injected into a glass tube (referred to as “liner”) where 

it is vaporized in an inert helium atmosphere at temperatures that do not degrade the analytes. 

Thereafter, the vaporized sample is carried through the GC column by a gas (typically helium), 

which acts as the mobile phase. A separation is achieved in this system because the analytes 

present in the sample interact differently with the stationary phase and move faster or slower 

through the column, eluting from it after different times (retention times).   

 

The interaction is dependent on the compounds’ physicochemical properties, such as their vapor 

pressure and polarity.  In GC’s based on vapor pressure, the separation is optimized with the 

use of a temperature program, where the temperature is increased with time. In this way, readily 

vaporized compounds, such as solvents, are eluted first, then eventually all analytes will follow 

with increasing temperature. For polarity dependent separation, the stationary phase column is 

coated with polar to highly unpolar material to enable separation. Generally, the stronger the 

interaction with the column, the slower the compounds will be carried through with the mobile 

phase, and consequently, a separation is created. These separated compounds are then 

transferred to a detector, such as a mass spectrometer, where they are identified.  

 



Mass spectrometry (MS) determine analytes quantitatively and qualitatively based on their 

compounds of interest mass to charge (m/z) ratio and signal intensity (Hernández et al. 2012). 

From the GC, the gaseous compounds enter the mass spectrometer, where they are converted 

to ions by an ion source (Skoog & Leary 1992). To achieve a strong signal for AOCs in the 

MS, also at trace amounts, it is important to minimize the influence of interfering compounds. 

The ion formation can be suppressed by the presence of large amounts of sample compounds, 

resulting in a low signal and hence a low sensitivity of the analytical method. Therefore, the 

extracts’ clean-up methods prior to instrumental analysis is highly important for a successful 

analysis and further quantification 

 

In the system used for analysis of PCBs, PBDEs, NBFRs, and OC pesticides in this study, the 

ion formation in MS is obtained by bombarding the uncharged compounds present in the sample 

with high energetic electrons. Which ionization mode is most efficient in ionizing the analytes 

depends on their properties. Positive or negative ions are produced, usually of ±1 charge, 

depending on the instrument used and the analytes’ properties. For example, CPs and current 

used pesticides were ionized by electron ionization which produces negative ions.  

 

During the ionization process, the compounds can also be fragmented into fragment ions. 

Specific masses and relative abundance of these fragment ions are characteristics for each 

compound and its molecular structure. The output of this process is a stream of ions that are 

accelerated into the mass analyzer by applying suitable voltages. In this process, mass analyzers 

(e.g. quadrupole, time of flight, magnetic sectors) are used to separates the compounds based 

on their m/z ratio.  Thereafter, this stream is guided through the detector by electrical or 

magnetic fields. The MS converts the beam of ions from the mass analyzer into electrical 

signals, and from these electrical signals the analytes are quantified based on their m/z ratio. 

The signal intensity produced is a measure of the compounds’ abundance. Therefore, the results 

from these analyses can then be interpreted to evaluate AOCs’ occurrence, and their 

environmental fate and behavior.  
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The instrumental analysis for chlorinated paraffins (CPs) and dechlorane plus (DPs) was done 

by the use of an Agilent high-resolution capillary GC coupled to a Quadrupole-Time of Flight 

(Q-TOF) MS. This detector produces mass spectra with relative high resolution of 

approximately 15 000 FWHM (full with half measure: m/w0,5h were m is the mass, and w0,5h is the 

width of the peak at half maximum height).  
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 The age of the SOM content, determined by carbon to 

nitrogen ratios (C:N) analysis, in the soil environments could therefore have been of interest in 

this study. The age would reveal net primary production at the study sites, and this could have 

provided evidence for the discussion on the age of SOM’s impact on the burden of AOCs.
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The occurrence of AOCs in Norwegian terrestrial ecosystems indicates that these contaminants 

have been, and/ or are still today (2019), used and emitted from old and new sources. According 

to threshold values from the Norwegian guidelines on soil classification, the background, and 

also the urban soils, are of good environmental quality and there are today (2019) no human 

health risks associated with the concentration levels found, where such thresholds were 

available. For some compounds, as e.g. the CPs and DPs, such threshold values have not been 

established yet because there is not sufficient knowledge on these compounds. CPs, and 

especially the MCCPs, where found in highest concentrations in the background and urban 

soils, and therefore, this knowledge gap should be considered in the case of sensitive usage of 

these soils. This is consequently a matter that should be addressed in the future to ascertain 

safety for sensitive organisms and ecosystems, and generally a good environmental status.  

 

The strong relationship found between AOCs and SOM shows that vegetation scavenges these 

contaminants from the air, and that they are further deposited and stored in the soil organic 

matter fraction in these environments. This suggests that the soils in the areas investigated (e.g. 

high carbon stock, cold climate) are important storage compartments for old, as well as more 

currently used, organic chemicals and that a significant proportion of the emitted AOCs will 

eventually end up there. Being very far from reaching equilibrium between air and soil also 

indicates that AOCs will continue to deposit from the air, and that the soils are unlikely to act 

as secondary sources, even if the concentrations in air decrease further in the near future. 

Moreover, cleaner litter layers will then deposit on top of more polluted litter and possibly trap 

chemicals that potentially evaporate from older, more polluted, layers. This effect will further 

inhibit the release of these chemicals to the atmosphere. 

 

 



The AOCs analyzed were found to be long-range transported from large-scale source areas. 

During this transport, the compounds are diluted on their way, and their volatility decreases as 

they travel from the south to the north of Norway due to the decreasing air temperatures. As a 

result of this, there is a decreasing abundance of the contaminants with increasing latitude in 

the Norwegian background soils. The finding of new POP-like compounds, such as DPs, 

NBFRs and MCCPs, in the remote background soils indicates that also these compounds have 

the ability to be long-range transported, such as for the legacy-POPs. This is one of the criteria 

for being classified as POPs and to be regulated thereafter. Bioaccumulation is another criterion 

needed to be labeled as a POP. This is investigated in another part of the SERA-project in order 

to increase our knowledge on these contaminants’ environmental fate and behavior.  

 

Several of the studied AOCs included in this study have been regulated and restricted in order 

to prevent harmful effects on ecosystems and our health. The soils’ response to this is 

presumably slow and the occurrence of legacy-POPs in terrestrial ecosystems appeared to have 

only decreased slightly over the last two decades. This can largely be attributed to vegetation 

and soils’ sorption and storage capacities of AOCs, and also the lower rate of degradation 

processes occurring in these cold regions. Based on this, the AOC-concentrations in the soils 

are therefore not expected to decrease markedly in the near future. The production and usage 

of such chemicals with similar properties in the years to come should therefore be evaluated 

carefully because, as seen in this study, they persist in the environment, are long-range 

transported, and their presence may cause adverse and possibly unforeseen effects to our 

ecosystems.  
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MS parameters Autospec 

MS mode Electron impact ionisation (EI) 

Interface temperature DDT & HCH: 270 °C 

PCB & chlorobenzenes: 285 °C 

PBDE: 280 °C 

Nybrom: 280 °C 

Ion source temperature DDT & HCH: 270 °C 

PCB & chlorobenzenes: 285 °C 

PBDE: 280 °C 

Nybrom: 280 °C 

Acceleration voltage 7500 V 

Detector voltage 385 V 

MS lock mass standard Perfluorokerosene (PFK) 

MS parameters Q-ToF 

MS mode ECNI 

Interface temperature 280 °C 

Ion source temperature 120 °C 

Quadrupole temperature 106 °C 

DDT & HCH 

SIM 
function 

start time 
[min] 

end time 
[min] 

isomer group 12C mass 1 12C mass 2 13C mass 1 13C mass 2 lock mass 

1 8 10,89 HCH 216,9145 218,9116 222,9347 224,9317 218,9856 

2 10,89 15 TCN 263,9067 265,9038  242,9856 

DDE 246,0003 247,9974 258,0406 260,0377  

DDD 235,0081 237,0052 247,0484 249,0454  

DDT 235,0081 237,0052 247,0484 249,0454  

PCB & chlorobenzenes 

SIM 
function 

start time 
[min] 

end time 
[min] 

isomer group 12C mass 1 12C mass 2 13C mass 1 13C mass 2 lock mass 

1 7 17,8 PeCB 249,8491 251,8462 255,8693 257,8663 242,9856 

2 17,8 23 HCB 283,8102 285,8072 293,8244 295,8214 280,9825 

3 23 32,4 TCN 263,9067 265,9038  280,9825 

tri-CBs 255,9613 257,9584 268,0016 269,9986  

tetra-CBs 289,9224 291,9194 301,9226 303,9597  

4 32,4 38,35 penta-CBs 325,8804 327,8775 337,9207 339,9177 330,9792 

hexa-CBs 359,8415 361,8385 371,8817 373,8788  

5 38,35 46,5 hexa-CBs 359,8415 361,8385 371,8817 373,8788 380,97605 

hepta-CBs 393,8025 395,7995 405,8428 407,8398  

octa-CBs 427,7635 429,7606   



6 46,5 49,4 nona-CBs 461,7246 463,7217  480,9697 

deca-CB 497,6867 499,6798 509,7229 511,7199  

PBDE 

SIM 
function 

start time 
[min] 

end time 
[min] 

isomer group 12C mass 1 12C mass 2 13C mass 1 13C mass 2 lock mass 

1 3,5 7,7 TBA 343,7870 345,7850  330,9792 

2 7,7 9,5 TCN 263,9067 265,9038  268,9825 

3 9,5 10,4 tri-BDEs 405,8027 407,8007 417,8429 419,8409 416,9760 

4 10,4 12,1 tetra-BDEs 483,7132 485,7112 495,7534 497,7514 492,9697 

5 12,1 13,55 penta-BDEs 563,6217 565,6197 575,6619 577,6598 580,9633 

6 13,55 15,6 hexa-BDEs 641,5322 643,5302 653,5724 655,5704 654,6901 

7 15,6 17,75 hepta-BDEs 721,4407 723,4386 733,4809 735,4788 742,9537 

8 17,75 21,4 octa-BDEs 799,3511 801,3491  754,9537 

nona-BDEs 719,4250 721,4230   

9 21,4 24,3 deca-BDE 797,3355 799,3335 809,3757 811,3737 792,9505 

Nybrom 

SIM 
function 

start time 
[min] 

end time 
[min] 

isomer group 12C mass 1 12C mass 2 13C mass 1 13C mass 2 lock mass 

1 7 8,4 ATE 369,8027 371,8007  380,976 

2 8,4 10,05 TCN 263,9067 265,9038  268,9825 

TBECH 264,9227 266,9207   

BATE 329,7714 331,7693   

PBBz 469,5975 471,5954 479,6135 481,6115  

3 10,05 10,6 PBDE 28 417,8429 419,8409 480,976 

PBT 485,6111 487,609   

PBEB 499,6267 501,6247   

4 10,6 11,7 DPTE 329,7714 331,7693  430,9728 

PBDE 47 495,7534 497,7514  

HBB 547,501 549,506 559,522 561,52  

5 11,7 13,6 EHTBB 418,674 420,672 426,6921 428,69 430,9728 

6 13,6 17,3 BTBPE 356,7948 358,7928 362,8149 364,8129 354,9792 

7 17,3 19,8 BEHTBP 462,6639 464,6619  454,9728 

8 19,8 26,2 DBDPE 484,6033 486,6012 491,6267 493,6247 492,9697 





Sample nr: Sampling site: Soil type: Lat: Long: Dry weight SOM fraction 

1 Bærum Urban 59,95 10,49 13,10 0,15 

2 Holmenkollen Urban 59,98 10,68 15,76 0,07 

3 Maridalen Urban 59,97 10,77 8,33 0,19 

4 Skøyen Urban 59,92 10,69 12,66 0,09 

5 Sofienbergparken Urban 59,92 10,77 14,26 0,11 

6 Alnabru Urban 59,92 10,84 14,09 0,09 

7 Gamle Oslo, 

svartedalsparken 

Urban 59,90 10,79 15,32 

0,11 

8 Botanisk Hage Urban 59,92 10,77 13,49 0,14 

9 Dronninparken Urban 59,92 10,72 12,13 0,10 

10 Kjeller Urban 59,98 11,05 8,11 0,10 

11 Grøtfjorden Background 69,78 18,60 1,67 0,85 

12 Karpdalen Background 69,66 30,42 0,70 0,81 

13 Neiden Background 69,65 29,47 0,43 0,90 

14 Ekkerøy Background 70,11 30,18 2,14 0,85 

15 Vardø Background 70,44 30,86 1,21 0,94 

16 Vestre Tana Background 70,47 27,95 1,30 0,95 

17 Hopseidet Background 70,80 27,73 2,10 0,58 

18 Lakselv Background 69,83 25,16 8,45 0,12 

19 Karasjok Background 69,48 25,48 4,41 0,13 

20 Slåtten Background 70,73 24,60 1,03 0,94 

21 Kvænangsbotn Background 69,72 22,07 4,99 0,14 

22 Tamokdalen Background 69,19 19,78 3,19 0,18 

23 Øverbygd Background 69,01 18,98 3,66 0,20 

24 Innhavet Background 67,97 15,97 2,06 0,54 

25 Bø i Vesterålen Background 68,77 14,67 1,39 0,86 

26 Andøya Background 69,28 16,01 4,69 0,27 

27 Svolvær Background 68,23 14,51 2,53 0,32 

28 Moskenes Background 67,90 13,06 0,91 0,87 

29 Bodø Background 67,39 14,66 3,98 0,20 

30 Øvrevatn Background 67,22 15,59 4,73 0,14 

31 Balvatn Background 67,03 15,99 3,32 0,22 

32 Junkerdal Background 66,81 15,43 1,69 0,85 

33 Tustervatn Background 65,83 13,91 4,37 0,25 

34 Namsvatn Background 64,97 13,59 2,22 0,25 



35 Aglen Background 64,63 11,07 1,61 0,65 

36 Nomyra Background 64,10 10,51 1,32 0,98 

37 Bjørndalselva Background 63,82 10,24 2,57 0,23 

38 Hummelfjell Background 62,46 11,30 4,24 0,24 

39 Valldalen Background 62,08 12,12 2,16 0,89 

40 Osen Background 61,25 11,74 1,22 0,98 

41 Lom Background 61,86 8,87 7,66 0,11 

42 Kårvatn Background 62,78 8,88 11,96 0,04 

43 Utvikfjellet Background 61,79 6,49 2,57 0,36 

44 Furumeset Background 61,30 5,04 1,11 0,94 

45 Ulvik Background 60,59 6,86 1,00 0,89 

46 Vatnedalen Background 59,45 7,39 8,12 0,12 

47 Utbjoa Background 59,64 5,59 0,95 0,97 

48 Ualand Background 58,51 6,37 2,46 0,45 

49 Birkenes Background 58,39 8,25 2,74 0,57 

50 Solheimsfjell Background 58,94 8,83 1,66 0,89 

51 Hvittingfoss Background 59,49 9,79 7,21 0,15 

52 Prestebakke Background 59,00 11,53 2,86 0,49 

53 Aremark Background 59,22 11,73 4,20 0,42 

54 Aurskog Background 59,98 11,50 3,67 0,29 

55 Hurdal Background 60,37 11,08 2,20 0,69 
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1 99,12 246,50 2,39 11,75 5,24 47,77 79,61 67,93 448,91 

2 200,41 16727,44 1,55 9,89 4,28 32,96 44,19 69,31 282,58 

3 216,71 457,92 14,58 60,68 58,05 387,48 506,24 536,43 2623,14 

4 488,74 459,86 13,59 77,16 203,32 677,19 956,30 639,10 4163,32 

5 980,47 8526,17 27,00 150,17 97,09 427,45 476,96 431,16 2112,95 

6 226,20 201,68 13,75 74,81 32,62 202,73 341,10 345,18 1558,53 

7 1236,97 789,15 29,91 155,32 66,07 356,17 373,58 392,50 1817,64 

8 475,22 382,02 114,89 435,87 138,49 739,57 665,06 519,01 3276,85 

9 239,26 303,39 36,75 196,15 151,95 979,08 758,04 625,97 3073,23 

10 30,25 109,16 <MDL <MDL 3,63 14,26 31,83 30,28 130,09 

11 217,20 895,35 <MDL <MDL 14,77 71,93 129,38 131,15 369,13 

12 259,17 1985,96 16,48 <MDL 38,36 159,57 239,34 321,31 837,82 

13 <MDL 228,46 <MDL <MDL <MDL <MDL 37,45 39,01 <MDL 

14 111,18 2194,61 18,66 <MDL 52,44 168,78 177,04 170,08 <MDL 

15 173,96 2131,60 21,41 <MDL 51,47 143,02 128,42 129,28 <MDL 

16 222,50 2130,57 21,97 <MDL 28,38 129,20 150,65 173,07 <MDL 

17 108,54 350,68 <MDL <MDL <MDL <MDL 6,35 8,28 <MDL 

18 158,03 435,93 2,17 <MDL 23,95 35,80 66,10 56,99 168,22 

19 49,90 472,43 3,61 <MDL 4,88 20,36 31,96 23,72 77,68 

20 151,25 3063,75 18,23 55,02 72,02 233,15 182,20 189,20 <MDL 

21 105,86 411,39 6,02 16,58 3,38 17,04 17,96 18,38 <MDL 

22 <MDL 225,37 <MDL <MDL 2,02 10,67 19,13 21,54 <MDL 

23 94,61 523,71 2,28 <MDL 5,48 21,46 53,40 55,82 152,65 

24 <MDL 294,63 <MDL <MDL 7,39 19,65 37,22 26,18 <MDL 

25 <MDL 575,59 <MDL <MDL 7,48 <MDL 36,24 33,19 <MDL 

26 72,73 695,17 1,81 <MDL 4,09 21,58 37,26 72,90 <MDL 

27 <MDL 277,11 9,67 34,53 36,36 114,90 159,23 163,97 468,17 

28 <MDL 763,58 <MDL <MDL 11,64 29,23 51,74 90,43 <MDL 

29 193,03 1130,32 4,01 14,63 6,24 33,58 77,00 108,49 276,25 

30 <MDL 98,93 <MDL <MDL! <MDL <MDL 6,45 7,08 <MDL 

31 118,62 467,25 3,27 <MDL 4,77 40,10 60,27 65,12 <MDL 

32 189,30 2913,51 43,85 <MDL 65,94 296,97 339,10 322,28 942,50 



33 <MDL 205,64 <MDL <MDL 1,58 6,50 21,46 16,19 58,11 

34 202,82 1002,27 10,89 35,41 18,33 80,73 109,31 116,21 <MDL 

35 485,46 13012,34 59,59 <MDL 299,37 1422,28 1232,32 1872,27 <MDL 

36 439,80 1787,60 <MDL <MDL 34,50 54,17 48,93 23,86 <MDL 

37 <MDL 251,62 <MDL <MDL <MDL <MDL 6,04 2,57 <MDL 

38 57,82 441,95 2,99 <MDL 6,16 31,07 45,81 53,81 <MDL 

39 252,06 2125,20 34,61 83,73 67,62 195,59 258,41 228,20 <MDL 

40 137,32 1024,26 6,55 <MDL 23,73 61,71 120,68 89,81 <MDL 

41 97,65 516,57 1,65 9,65 3,90 20,18 85,13 59,46 208,14 

42 <MDL 6,34 <MDL <MDL <MDL <MDL 1,31 0,74 <MDL 

43 53,09 262,01 <MDL <MDL 4,86 15,85 31,45 29,93 <MDL 

44 210,07 3066,54 8,16 <MDL 94,25 212,55 416,76 432,98 <MDL 

45 <MDL 729,25 7,30 <MDL 23,09 84,46 222,71 221,83 626,33 

46 16,50 260,33 1,40 <MDL 9,51 27,30 38,21 35,45 <MDL 

47 254,80 869,08 9,42 <MDL 63,08 200,20 322,50 383,56 <MDL 

48 93,90 232,40 <MDL <MDL 7,48 <MDL 50,69 57,54 <MDL 

49 457,52 1405,99 30,20 71,54 44,21 219,96 297,50 500,14 1118,28 

50 270,18 2021,57 50,63 136,05 117,76 345,33 538,46 713,37 1756,74 

51 176,59 692,88 15,97 <MDL 15,03 108,36 161,25 225,68 532,02 

52 581,53 1810,80 21,37 57,85 82,44 245,21 451,20 415,41 1175,84 

53 161,02 952,13 7,44 26,41 17,42 106,81 293,86 325,22 832,61 

54 173,89 445,05 9,42 25,31 10,86 78,01 133,27 170,73 416,64 

55 348,24 1865,03 31,23 89,52 46,95 223,33 463,52 608,10 1506,34 
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1 443,21 444,18 871,41 225,70 683,71 33,96 26,00 49,84 

2 285,32 307,83 582,81 146,72 515,81 33,44 45,80 166,19 

3 1282,69 1447,88 3160,51 591,92 1842,53 85,02 56,39 75,99 

4 2152,13 2299,65 7259,62 1800,54 5832,46 279,17 97,84 25,51 

5 1136,39 1033,61 2824,95 871,08 2853,33 325,01 324,78 54,46 

6 830,02 1025,03 1930,20 411,20 1317,46 67,03 37,32 14,96 

7 1279,38 1341,37 2974,25 625,90 1987,94 99,14 74,72 53,59 

8 1957,66 2262,10 6097,77 1395,02 4552,62 218,98 151,87 122,83 



9 1352,69 1318,44 3560,72 637,57 2181,53 84,75 39,47 17,69 

10 108,76 98,55 228,37 39,47 117,33 6,15 5,26 12,12 

11 267,91 239,88 811,62 106,31 308,12 21,57 11,26 39,54 

12 500,21 554,05 1556,53 190,07 441,75 25,63 21,40 56,92 

13 87,52 70,75 #VERDI! 27,79 <MDL 4,25 1,56 9,14 

14 275,93 235,70 818,07 85,61 258,52 13,92 10,91 23,35 

15 201,55 178,02 593,91 57,85 <MDL 11,93 7,50 16,49 

16 278,26 310,49 872,31 162,14 369,16 14,89 17,69 33,84 

17 26,09 20,52 84,20 9,35 32,30 3,58 3,07 7,91 

18 100,47 102,96 318,63 44,23 100,80 10,42 8,67 8,00 

19 50,54 52,81 159,88 24,25 <MDL 2,64 2,03 5,19 

20 373,86 286,38 1007,66 141,77 373,41 22,67 19,14 48,43 

21 33,08 36,77 104,92 13,98 41,90 2,35 1,69 3,51 

22 47,23 52,12 145,95 18,98 52,67 3,30 3,75 10,07 

23 107,43 136,80 360,65 52,36 129,26 7,14 7,89 15,24 

24 75,83 57,64 214,07 37,26 96,68 8,28 14,23 25,46 

25 72,76 54,29 201,52 35,13 130,90 12,97 19,29 69,45 

26 267,34 216,96 646,42 102,66 246,59 20,75 15,06 32,53 

27 469,59 525,38 1390,94 234,56 531,63 45,76 46,31 114,68 

28 262,48 301,09 748,06 140,66 354,43 37,12 59,26 217,65 

29 274,46 315,01 851,86 129,10 300,95 20,32 22,92 56,20 

30 18,33 13,36 48,95 6,41 <MDL 1,55 1,71 5,71 

31 154,80 124,52 420,13 58,33 <MDL 10,73 9,67 16,07 

32 681,36 768,32 2161,90 309,19 827,84 36,20 29,03 63,04 

33 59,43 79,94 204,98 23,70 58,07 3,04 3,63 8,34 

34 198,96 225,04 597,28 69,89 178,23 12,11 12,22 29,29 

35 4271,57 3408,15 11006,79 1634,36 3602,20 299,67 256,63 406,29 

36 59,51 47,16 <MDL <MDL <MDL 4,37 <MDL 2,76 

37 18,40 14,86 <MDL 5,28 <MDL 1,79 3,77 10,52 

38 134,10 114,97 366,45 66,66 160,54 11,96 10,27 19,82 

39 537,64 484,52 1603,17 291,85 <MDL 43,95 43,39 73,63 

40 192,75 209,73 640,09 84,37 <MDL 16,60 34,99 19,14 

41 165,58 195,47 557,49 86,13 200,61 10,32 11,77 25,26 

42 3,41 2,42 <MDL 1,41 <MDL 0,59 0,72 0,35 

43 75,23 58,32 200,79 30,99 <MDL 6,08 6,94 21,23 

44 1185,67 1053,34 3194,76 527,73 <MDL 112,96 90,52 224,00 

45 559,44 663,35 1716,59 289,39 682,29 63,51 62,45 120,29 

46 89,49 74,99 257,98 52,95 <MDL 11,70 8,45 23,94 

47 918,00 812,39 2634,19 592,57 1294,72 160,11 155,86 507,27 



48 188,18 192,82 565,69 113,83 271,61 36,19 41,67 169,47 

49 1301,59 1091,77 3634,44 872,02 1872,08 225,33 168,76 677,48 

50 1668,80 2072,33 5582,36 1384,35 2995,23 273,88 199,90 713,25 

51 475,05 335,58 1250,13 215,50 512,58 53,66 48,53 207,69 

52 1056,44 1247,29 3348,75 613,49 1369,49 103,09 90,77 341,21 

53 705,43 847,34 3651,85 407,82 890,72 77,44 68,61 218,27 

54 331,55 384,38 1044,77 206,22 455,21 37,41 30,68 101,85 

55 1625,52 1894,91 5125,48 1028,30 2400,17 171,07 172,56 516,30 
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g-
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1 12,57 1429,26 3,38 9,54 

123,34 444,28 2022,36 11,21 3,66 12,20 
2 1,91 249,47 1,99 5,44 

94,62 273,88 627,31 21,83 37,55 21,25 
3 7,07 2757,99 4,08 31,40 

468,13 1823,90 5092,58 25,75 10,39 22,67 
4 3,73 437,58 8,65 43,23 

84,31 630,64 1208,14 12,52 4,68 9,82 
5 56,32 14792,13 50,31 209,74 

1098,91 5072,01 21279,42 59,44 12,13 14,15 
6 0,82 123,86 2,14 4,85 

34,72 143,53 309,93 4,74 2,95 6,53 
7 6,51 590,45 8,86 36,81 

116,33 634,79 1393,76 10,69 2,82 10,88 
8 35,43 2473,27 259,15 1087,93 

1841,65 6095,98 11793,42 10,21 14,56 98,55 
9 3,08 241,46 6,64 22,02 

68,41 300,61 642,20 8,82 2,70 20,87 
10 1,08 41,19 1,92 <MDL 

4,44 26,23 74,85 5,46 <MDL 42,53 
11 2,31 278,67 <MDL 33,67 

293,25 332,17 940,07 106,31 71,56 67,35 
12 19,69 466,38 114,04 187,67 

1702,80 <MDL 2490,58 985,29 325,23 315,26 
13 <MDL 78,29 <MDL <MDL 

<MDL <MDL 78,29 55,79 42,27 25,87 
14 107,03 391,88 36,85 20,84 

917,69 1805,70 <MDL 1285,07 394,74 391,46 
15 32,50 335,30 76,52 177,61 

1477,46 2022,07 4121,46 2701,41 975,67 969,89 
16 <MDL 410,97 45,48 116,99 

375,33 1504,89 2453,66 1314,93 847,30 841,91 
17 <MDL 34,53 <MDL 4,77 

328,58 45,61 413,49 30,63 9,80 6,46 
18 0,80 30,03 1,33 3,18 

37,25 88,67 161,27 1485,91 441,69 440,86 
19 4,76 54,68 6,38 15,23 

287,42 241,89 610,36 41,62 19,66 18,07 
20 36,03 496,26 71,81 111,40 

1422,87 1152,28 3290,65 847,13 339,09 332,32 
21 0,80 32,12 3,26 7,43 

60,09 90,28 193,98 208,69 45,71 44,31 
22 <MDL <MDL <MDL <MDL 

<MDL <MDL 0,00 22,51 40,37 38,18 
23 4,41 133,95 14,49 28,13 

328,67 386,60 896,26 84,14 27,10 25,19 
24 8,36 252,63 15,57 17,94 

297,58 226,32 818,40 51,78 25,90 22,49 
25 2,41 70,16 4,11 10,69 

84,21 113,99 285,57 119,68 71,98 66,94 
26 2,20 234,54 4,45 12,79 

52,92 225,44 532,35 102,37 57,99 56,50 



27 5,93 417,90 3,39 32,47 

121,90 359,11 940,69 152,44 59,63 56,87 
28 2,92 291,91 4,67 15,78 

38,06 101,90 455,25 46,51 30,91 23,20 
29 10,15 292,28 2,82 6,24 

471,71 49,58 832,77 111,17 55,28 53,52 
30 <MDL 14,89 <MDL <MDL 

150,69 MDL 165,58 6,78 4,86 3,38 
31 1,32 178,71 <MDL <MDL 

224,83 104,28 509,14 178,46 71,61 69,50 
32 27,14 690,99 53,73 100,84 

5070,38 2909,41 8852,47 5857,02 1894,68 1890,54 
33 1,38 16,17 0,39 <MDL 

4,87 0,46 23,28 2,14 <MDL <MDL 
34 1,95 63,85 8,01 13,13 

169,77 138,46 395,16 804,73 191,03 187,87 
35 14,42 920,65 159,04 355,19 

440,71 563,61 2453,61 265,19 77,72 73,38 
36 13,19 137,66 5,41 12,53 

282,08 283,68 734,56 339,95 225,93 220,61 
37 <MDL 27,97 <MDL <MDL 

13,21 <MDL 41,18 <MDL <MDL <MDL 
38 7,42 410,79 15,84 42,97 

855,09 1197,41 2529,52 1125,96 736,88 735,23 
39 77,02 2991,33 151,49 358,91 

9021,64 19735,19 32335,58 8016,61 2544,46 2541,22 
40 44,47 511,04 9,34 21,59 

613,05 517,49 1716,98 130,40 127,70 121,94 
41 21,64 490,25 28,31 109,57 

835,68 1710,55 3196,01 499,00 221,95 221,03 
42 <MDL 4,69 <MDL <MDL 

<MDL <MDL 4,69 <MDL <MDL <MDL 
43 4,81 428,03 32,00 165,38 

202,05 530,38 1362,66 17,14 9,49 6,77 
44 25,18 3123,53 193,47 1046,29 

785,57 4391,86 9565,89 537,83 410,78 404,48 
45 11,54 5374,82 18,03 91,98 

690,51 2274,40 8461,28 210,08 182,77 175,76 
46 3,52 263,92 11,62 41,61 

448,49 1025,38 <MDL 703,80 699,71 698,85 
47 11,99 943,12 45,01 76,19 

1030,10 3546,58 5652,99 933,08 696,85 689,50 
48 3,01 445,58 <MDL 12,68 

66,74 309,10 837,12 32,38 28,02 25,17 
49 6,91 557,36 8,28 24,27 

478,53 751,18 1826,53 508,36 703,14 700,58 
50 64,54 4257,21 126,43 489,09 

7933,83 24258,51 37129,61 1703,96 922,03 917,81 
51 2,06 374,82 4,07 9,90 

252,02 349,85 992,72 266,91 146,06 145,09 
52 21,70 1810,43 31,59 310,20 

1414,40 6622,86 10211,17 609,76 408,54 406,10 
53 9,20 1527,52 13,63 6,74 

1042,08 1262,38 3861,55 56,36 39,55 37,88 
54 2,42 180,87 6,45 20,31 

167,05 360,47 737,56 192,55 164,32 162,41 
55 7,89 361,97 <MDL 56,70 

1022,02 692,88 2141,46 203,62 133,90 130,72 
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P
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P
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1 0,19 2,17 9,50 <MDL 170,76 5,37 <MDL 40,70 <MDL 131,25 3,34 2,33 7,68 

2 <MDL 0,04 2,40 1,68 34,47 2,71 0,32 15,59 <MDL 40,76 1,62 <MDL 3,01 

3 2,08 9,89 40,42 <MDL 560,11 48,24 3,63 127,49 5,19 415,96 13,74 9,32 23,96 

4 <MDL 1,44 16,04 <MDL 292,06 5,72 <MDL 78,07 <MDL 292,81 <MDL <MDL 23,70 

5 <MDL 1,36 18,11 441,93 318,48 7,12 0,39 103,70 <MDL 410,44 12,60 <MDL 31,30 

6 0,58 3,18 8,90 <MDL 163,91 26,64 2,45 52,18 <MDL 213,97 8,63 5,82 7,88 



7 <MDL 0,34 4,49 112,55 75,62 2,35 0,32 16,60 <MDL 49,35 0,66 <MDL 3,17 

8 0,72 3,03 15,65 <MDL 248,99 6,50 <MDL 81,59 <MDL 243,66 <MDL <MDL 14,73 

9 <MDL 0,51 8,82 204,30 141,44 3,18 <MDL 29,60 <MDL 88,87 2,39 <MDL 5,13 

10 <MDL 0,69 3,20 <MDL 33,44 1,35 <MDL 13,35 <MDL 30,45 <MDL <MDL 2,41 

11 <MDL <MDL 14,79 <MDL 257,83 6,10 <MDL 38,66 <MDL 151,14 <MDL <MDL <MDL 

12 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

13 <MDL <MDL 36,79 14,39 891,18 18,76 <MDL 89,50 <MDL 321,38 <MDL 18,37 <MDL 

14 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 4,46 <MDL 6,92 <MDL <MDL 

15 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

16 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 24,29 <MDL 63,36 <MDL <MDL <MDL 

17 <MDL <MDL 9,46 3,27 <MDL 4,51 <MDL 10,30 <MDL <MDL <MDL 4,08 <MDL 

18 <MDL <MDL <MDL 12,19 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 12,39 <MDL 

19 <MDL <MDL <MDL <MDL <MDL 3,90 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

20 <MDL 27,39 31,07 <MDL 876,76 19,47 <MDL 78,64 <MDL 312,33 <MDL <MDL <MDL 

21 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

22 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

23 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 2,54 <MDL <MDL <MDL <MDL <MDL 

24 <MDL <MDL <MDL 32,43 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 33,26 <MDL 

25 <MDL <MDL <MDL 2,89 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 4,11 <MDL 

26 <MDL <MDL 5,11 <MDL 88,16 2,77 <MDL 25,39 <MDL 73,23 2,09 <MDL 3,74 

27 <MDL <MDL 9,03 <MDL <MDL 7,03 <MDL 22,24 <MDL 99,05 2,75 <MDL 5,73 

28 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

29 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 876,28 <MDL <MDL <MDL <MDL 1095,45 

30 <MDL 6,51 23,57 <MDL 426,16 27,03 <MDL 118,43 <MDL 465,89 16,13 <MDL 19,99 

31 <MDL <MDL 3,14 <MDL <MDL 3,95 <MDL 9,35 <MDL 28,00 <MDL <MDL <MDL 

32 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

33 <MDL <MDL <MDL <MDL <MDL 19,01 <MDL <MDL <MDL <MDL 0,70 <MDL 1,77 

34 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

35 <MDL <MDL 17,70 <MDL 167,33 10,18 <MDL 37,02 <MDL 151,17 <MDL <MDL <MDL 

36 <MDL <MDL 11,66 5,13 <MDL 14,21 <MDL <MDL <MDL <MDL <MDL 6,42 <MDL 

37 <MDL <MDL <MDL 17,35 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 18,01 <MDL 

38 <MDL <MDL 4,54 <MDL <MDL 2,44 <MDL 9,57 <MDL 27,40 <MDL <MDL <MDL 

39 5,28 10,34 32,62 9,14 228,33 19,31 <MDL 53,39 <MDL 163,92 8,71 9,93 5,31 

40 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

41 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

42 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

43 <MDL <MDL <MDL 2,32 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 2,98 <MDL 

44 <MDL 14,72 108,90 <MDL 527,28 81,27 <MDL 131,09 <MDL 843,48 <MDL <MDL <MDL 

45 <MDL <MDL 15,85 <MDL <MDL 16,95 <MDL 22,36 4,38 145,69 6,64 <MDL 7,50 



46 <MDL 2,37 11,39 <MDL 65,13 6,58 <MDL 14,82 <MDL 72,11 <MDL <MDL <MDL 

47 9,54 36,18 178,38 <MDL 994,30 261,38 <MDL 277,35 <MDL 1321,27 <MDL <MDL 95,28 

48 <MDL <MDL 28,79 3,21 141,70 24,43 <MDL 37,37 <MDL 215,18 <MDL 3,91 <MDL 

49 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

50 <MDL <MDL 46,69 <MDL 372,24 39,07 <MDL 117,30 178,48 504,65 4,14 <MDL 22,90 

51 <MDL <MDL 1,57 <MDL <MDL 1,36 <MDL <MDL <MDL <MDL 0,58 <MDL <MDL 

52 <MDL <MDL 16,08 <MDL 185,05 17,08 <MDL 48,18 <MDL 214,42 5,48 <MDL 10,02 

53 <MDL <MDL 9231,6
1 

9039,19 6660,61 89452,6
7 

<MDL 46,74 <MDL 421,54 <MDL 9039,59 13,32 

54 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 5,78 <MDL 19,94 <MDL <MDL <MDL 

55 <MDL 1,28 16,79 -0,27 301,23 14,92 <MDL 100,66 <MDL 322,17 9,92 0,50 13,96 
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1 14,34 <MDL <MDL 1,03 14,42 <MDL 2,70 10,84 10,40 30,40 20,54 297,43 

2 6,68 1,74 <MDL 0,69 8,80 0,81 3,11 6,14 6,70 30,63 36,91 886,32 

3 51,17 <MDL <MDL 4,47 49,37 <MDL 7,75 29,56 32,00 108,35 111,52 2342,34 

4 54,68 <MDL <MDL ND 70,57 <MDL <MDL 145,32 371,94 5306,15 52981,26 1389574,09 

5 48,61 6,59 <MDL 1,25 15,40 <MDL 6,07 19,46 16,10 87,29 109,13 2089,55 

6 29,83 0,00 <MDL 1,76 28,28 <MDL <MDL 12,96 18,33 28,36 29,90 272,16 

7 8,40 1,13 <MDL 0,54 11,69 <MDL 1,81 10,60 6,36 25,17 24,48 501,18 

8 32,72 ND <MDL 1,86 23,92 <MDL 7,72 22,12 19,77 125,49 143,71 3921,04 

9 8,13 0,98 <MDL 0,59 4,64 <MDL 3,04 7,11 4,39 34,20 44,17 898,08 

10 5,96 <MDL <MDL 1,15 9,71 <MDL 3,44 8,17 6,65 43,09 61,91 3230,43 

11 <MDL <MDL <MDL <MDL 7,96 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

12 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

13 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 2,63 <MDL <MDL <MDL 1321,46 

14 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 8,17 <MDL <MDL <MDL <MDL 

15 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

16 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

17 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 242,15 

18 <MDL <MDL <MDL 0,51 <MDL <MDL <MDL 0,15 0,07 <MDL <MDL <MDL 

19 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

20 <MDL <MDL <MDL <MDL 10,75 <MDL <MDL 7,90 <MDL 41,36 <MDL <MDL 

21 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

22 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

23 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

24 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 



25 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 2,06 <MDL <MDL <MDL <MDL 

26 15,61 <MDL <MDL <MDL 13,89 <MDL <MDL 8,80 9,45 45,19 62,01 3491,04 

27 15,10 <MDL <MDL <MDL 13,90 <MDL <MDL 8,29 6,20 31,31 17,48 198,61 

28 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

29 1,12 <MDL <MDL <MDL <MDL <MDL <MDL 0,81 2,08 <MDL <MDL <MDL 

30 53,30 <MDL <MDL 2,50 51,57 <MDL <MDL 20,80 31,34 42,80 63,97 593,10 

31 4,73 <MDL <MDL <MDL 3,91 <MDL <MDL 2,29 <MDL <MDL <MDL <MDL 

32 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

33 <MDL <MDL <MDL 2,30 2,65 <MDL <MDL 2,41 2,52 7,79 <MDL 153,12 

34 <MDL <MDL <MDL <MDL <MDL <MDL <MDL -0,93 <MDL <MDL <MDL <MDL 

35 23,17 <MDL <MDL <MDL 23,75 <MDL <MDL 10,94 <MDL 20,15 <MDL <MDL 

36 <MDL <MDL <MDL <MDL 11,54 <MDL <MDL <MDL <MDL <MDL 32,55 <MDL 

37 <MDL <MDL <MDL 3,44 <MDL <MDL <MDL 3,33 1,88 <MDL <MDL <MDL 

38 <MDL <MDL <MDL <MDL 6,19 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

39 28,43 <MDL <MDL 4,44 26,60 <MDL <MDL 12,70 12,35 27,11 30,85 369,91 

40 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

41 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

42 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 0,20 0,10 4,09 4,25 <MDL 

43 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

44 141,70 <MDL <MDL <MDL 117,89 <MDL <MDL 43,96 298,06 309,33 667,84 1860,63 

45 30,79 <MDL <MDL <MDL 24,80 <MDL <MDL 12,45 10,85 44,56 <MDL <MDL 

46 9,64 <MDL <MDL <MDL 7,71 <MDL <MDL 2,40 3,28 8,88 9,90 107,60 

47 223,56 <MDL <MDL <MDL 237,68 <MDL <MDL 139,74 126,62 300,96 256,50 2605,00 

48 36,89 <MDL <MDL <MDL 27,48 <MDL <MDL 21,07 14,33 48,67 28,87 489,29 

49 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

50 68,00 <MDL <MDL <MDL 103,55 <MDL <MDL 29,13 43,06 97,37 103,33 1213,82 

51 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 0,10 <MDL <MDL <MDL <MDL 

52 25,57 <MDL <MDL <MDL 28,98 <MDL <MDL 11,42 49,62 29,78 50,08 384,95 

53 58,21 <MDL <MDL <MDL 54,80 <MDL <MDL 26,42 34,95 55,96 60,06 668,33 

54 <MDL <MDL <MDL <MDL 2,34 <MDL <MDL 1,20 <MDL <MDL <MDL <MDL 

55 39,89 <MDL <MDL 0,39 41,53 <MDL <MDL 17,23 32,84 41,45 43,63 505,70 
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1 4603,49 6862,01 

2 18096,53 17533,82 

3 42876,64 52683,30 

4 45922,19 151797,58 

5 45469,07 144607,23 

6 43188,13 40895,59 

7 25365,49 37611,88 

8 4687584,71 316175,03 

9 78052,19 81625,61 

10 64181,22 19922,13 

11 845,79 <MDL 

12 5456,82 <MDL 

13 12031,98 <MDL 

14 9714,62 167534,56 

15 43282,92 183543,01 

16 552,63 <MDL 

17 <MDL <MDL 

18 1666,88 <MDL 

19 167,14 <MDL 

20 7855,94 71689,12 

21 154,90 <MDL 

22 8999,95 <MDL 

23 25252,99 15274,63 

24 22170,73 56556,11 

25 24894,71 51042,64 

26 6699,24 83288,58 

27 17244,52 143293,15 

28 <MDL <MDL 

29 <MDL <MDL 

30 <MDL <MDL 

31 627,08 <MDL 

32 8658,12 54847,72 

33 <MDL <MDL 

34 770,81 <MDL 

35 4239,77 21691,45 

36 23051,50 80297,79 

37 477,24 99517,49 

38 14713,79 <MDL 

39 31427,97 <MDL 



40 2254,77 74813,34 

41 1328,00 <MDL 

42 2521,62 57676,10 

43 <MDL <MDL 

44 64199,83 78528,80 

45 1796,78 <MDL 

46 11568,62 <MDL 

47 26029,86 <MDL 

48 <MDL <MDL 

49 30842,41 47440,75 

50 65000,00 32792,02 

51 7056,80 <MDL 

52 22862,13 26164,78 

53 22114,56 47884,40 

54 2607,88 17653,32 

55 35649,70 53628,68 
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1 <MDL <MDL <MDL <MDL 0,00 <MDL <MDL <MDL <MDL <MDL 2,99 43,24 19,22 <MDL 

2 <MDL <MDL <MDL <MDL 0,00 <MDL <MDL <MDL <MDL <MDL 2,21 37,01 <MDL <MDL 

3 <MDL 1,33 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 47,06 <MDL 342,61 

4 5,45 2,65 <MDL 0,97 2,15 1,49 4,37 11,24 12,17 <MDL 54,05 31,52 1137,25 0,13 

5 <MDL 5,84 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 114,40 200,32 869,50 

6 <MDL 1,23 <MDL <MDL <MDL 1,63 0,64 1,18 <MDL <MDL <MDL 217,37 12,53 1483,01 

7 <MDL 8,20 <MDL <MDL <MDL <MDL 0,47 <MDL <MDL <MDL <MDL 60,65 22,60 181,12 

8 <MDL 38,18 92,48 4,33 <MDL 0,84 <MDL <MDL <MDL <MDL <MDL 57,54 32,27 281,41 

9 <MDL 5,05 0,80 <MDL <MDL <MDL <MDL <MDL <MDL 0,59 <MDL 72,54 39,39 670,97 

10 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 1365,48 <MDL <MDL 

11 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

12 <MDL 23,22 22,83 9,13 8,12 13,92 13,67 <MDL <MDL <MDL 74,17 <MDL <MDL <MDL 

13 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 413,80 <MDL 

14 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

15 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

16 <MDL <MDL 9,69 <MDL 6,82 10,78 28,49 <MDL <MDL <MDL <MDL <MDL <MDL 1616,07 

17 <MDL 7,48 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 10,30 <MDL <MDL <MDL <MDL 

18 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 22,34 <MDL 

19 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 



20 <MDL <MDL <MDL <MDL <MDL <MDL 29,41 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

21 2,39 4,83 3,13 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

22 5,26 6,15 5,93 3,81 7,25 7,19 6,06 4,90 <MDL 2,57 <MDL <MDL <MDL <MDL 

23 2,33 <MDL 3,48 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

24 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 1164,96 

25 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 15,36 <MDL <MDL <MDL <MDL 

26 2,04 3,63 2,72 <MDL 1,02 <MDL <MDL <MDL <MDL 7,35 6,38 <MDL <MDL <MDL 

27 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 5999,01 

28 9,02 <MDL 22,19 <MDL 11,20 12,28 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

29 1,60 <MDL 4,68 <MDL 2,76 3,61 3,74 <MDL <MDL 2,32 <MDL <MDL <MDL <MDL 

30 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

31 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 2396,98 <MDL 9151,24 <MDL <MDL 

32 5,71 <MDL 8,73 7,49 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

33 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 12,67 <MDL <MDL <MDL <MDL <MDL <MDL 

34 3,13 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 907,39 

35 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

36 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 2077,92 

37 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

38 3,54 10,39 5,46 <MDL 5,12 8,07 4,13 10,04 23,04 32,72 19,43 477,86 403,32 1080,30 

39 15,51 12,90 8,96 <MDL 2,92 6,92 <MDL 15,30 28,44 44,12 28,91 591,89 <MDL <MDL 

40 21,93 22,92 25,76 5,96 7,82 <MDL <MDL 15,08 <MDL <MDL 19,61 <MDL <MDL 1901,98 

41 <MDL <MDL 1,07 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

42 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

43 8,38 25,10 8,56 7,68 5,16 9,61 5,09 12,90 <MDL 38,65 19,04 191,71 286,53 <MDL 

44 45,65 89,93 63,34 46,37 54,67 85,86 47,72 78,89 153,35 240,58 87,17 1376,13 475,71 2193,11 

45 8,17 <MDL 12,53 <MDL 7,52 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

46 3,70 14,28 5,13 3,58 4,75 8,84 4,19 9,17 18,46 37,43 13,83 116,49 80,80 <MDL 

47 26,66 57,61 14,81 <MDL <MDL 8,58 <MDL 17,20 <MDL <MDL 82,81 1015,46 <MDL <MDL 

48 5,60 19,35 6,77 <MDL 4,16 6,40 <MDL 11,73 <MDL 33,60 22,98 <MDL <MDL <MDL 

49 37,88 67,67 64,38 48,36 50,51 58,69 37,37 89,05 124,34 106,22 40,98 1244,86 545,73 759,61 

50 28,72 20,62 19,73 4,50 13,09 10,60 13,43 <MDL <MDL 28,65 <MDL 547,24 <MDL <MDL 

51 <MDL <MDL <MDL <MDL <MDL 1,45 <MDL <MDL <MDL 5,71 3,24 45,75 <MDL <MDL 

52 <MDL 7,98 7,69 <MDL 2,56 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

53 2,68 4,90 2,51 <MDL 1,75 5,65 2,04 4,93 <MDL 16,33 13,48 915,37 427,72 785,74 

54 <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL <MDL 

55 <MDL <MDL <MDL <MDL <MDL <MDL <MDL 9,65 <MDL <MDL <MDL 228,10 <MDL <MDL 
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1 61,14 <MDL <MDL <MDL 36,18 223,95 

2 39,79 4,80 <MDL <MDL 109,92 873,73 

3 195,60 46,30 <MDL <MDL 380,21 2224,96 

4 2,05 <MDL <MDL 63,56 290,64 <MDL 

5 21,31 18,21 <MDL <MDL 112,52 631,55 

6 70,58 4,34 <MDL <MDL 178,49 1106,01 

7 31,76 9,25 <MDL <MDL 173,88 938,89 

8 65,40 138,46 <MDL <MDL 669,12 2938,23 

9 52,90 3,90 <MDL <MDL 98,98 336,63 

10 <MDL 109,98 <MDL <MDL 22,05 70,40 

11 <MDL <MDL <MDL <MDL <MDL <MDL 

12 <MDL <MDL <MDL <MDL <MDL <MDL 

13 <MDL <MDL <MDL <MDL <MDL <MDL 

14 <MDL <MDL <MDL <MDL <MDL <MDL 

15 <MDL <MDL <MDL <MDL <MDL <MDL 

16 <MDL <MDL <MDL <MDL <MDL <MDL 

17 <MDL <MDL <MDL <MDL <MDL <MDL 

18 <MDL <MDL <MDL <MDL <MDL <MDL 

19 <MDL 5,88 <MDL <MDL <MDL <MDL 

20 <MDL <MDL <MDL <MDL 87,30 <MDL 

21 <MDL <MDL <MDL <MDL <MDL <MDL 

22 <MDL <MDL <MDL <MDL <MDL <MDL 

23 <MDL <MDL <MDL <MDL <MDL <MDL 

24 <MDL <MDL <MDL <MDL <MDL <MDL 

25 <MDL <MDL <MDL <MDL <MDL <MDL 

26 17,20 <MDL <MDL <MDL 32,70 161,59 

27 82,76 <MDL <MDL <MDL 2491,50 25973,07 

28 <MDL <MDL <MDL <MDL <MDL <MDL 

29 14,52 <MDL <MDL <MDL 65,97 197,66 

30 <MDL <MDL <MDL <MDL <MDL <MDL 

31 31,33 <MDL <MDL <MDL 22,57 87,42 

32 70,51 38,52 <MDL 88,83 137,19 507,91 

33 <MDL <MDL <MDL <MDL <MDL <MDL 

34 <MDL <MDL <MDL <MDL 48,96 227,69 

35 33,34 <MDL <MDL <MDL 67,39 294,96 

36 <MDL <MDL <MDL <MDL <MDL 215,39 



37 <MDL <MDL <MDL <MDL <MDL <MDL 

38 35,31 <MDL <MDL <MDL 67,58 255,19 

39 123,71 <MDL <MDL <MDL 170,03 894,85 

40 <MDL <MDL <MDL <MDL <MDL <MDL 

41 5,67 <MDL <MDL <MDL <MDL 40,80 

42 <MDL <MDL <MDL <MDL <MDL 1,13 

43 <MDL <MDL <MDL <MDL <MDL 20,99 

44 238,10 <MDL <MDL <MDL 877,83 2979,08 

45 42,92 <MDL <MDL <MDL 191,57 1131,34 

46 10,18 1,86 <MDL <MDL 24,31 157,03 

47 215,10 27,96 <MDL <MDL 381,12 3299,63 

48 27,79 8,84 <MDL <MDL 81,90 249,71 

49 91,81 18,46 <MDL <MDL 345,08 1481,86 

50 130,54 31,73 <MDL <MDL 488,83 2872,77 

51 38,20 6,01 <MDL <MDL 92,51 603,83 

52 42,87 10,66 <MDL <MDL 184,70 831,85 

53 37,76 9,68 <MDL <MDL 122,44 507,02 

54 19,25 6,79 <MDL <MDL 30,96 132,98 

55 177,10 20,08 <MDL <MDL 452,77 1425,14 















Table B.3.5.1 PCB-28 and 180 t-Test: Two variables with assumed equal variance.

  Variabel 1 Variabel 2 

Average 7,3 9,7 

Variance 0,16 0,16 

Observations 55 55 

Groupvariance 0,16 
 

Assumed deviation 

between the averages 0 
 

df 108 
 

t-Stat -30,67 
 

P(T<=t) one-sided 1,9997E-55 
 

T-critical, one-sided 1,65908514 
 

P(T<=t) two-sided 3,9995E-55 
 

T-critical, two-sided 1,98217348   

 

Table B.3.5.2 PCB-28 and 52 t-Test: two variables with assumed equal variance. 

Variabel 1 Variabel 2 

Average 7,3 7,7 

Variance 0,16 0,16 

Observations 55 55 

Groupvariance 0,16  
Assumed deviation between the 
averages 0  

df 108  

t-Stat -4,88966157  

P(T<=t) one-sided 1,7694E-06  

T-critical, one-sided 1,65908514  

P(T<=t) two-sided 3,5389E-06  

T-critical, two-sided 1,98217348   

 



Table B.3.5.3 PCB-52 and 101 t-Test: two variables with assumed equal variance. 

  Variabel 1 Variabel 2 

Average 7,7 8,2 

Variance 0,16 0,16 

Observations 55 55 

Groupvariance 0,16  
Assumed deviation between the 
averages 0  

df 108  

t-Stat -6,79634522  

P(T<=t) one-sided 3,0616E-10  

T-critical, one-sided 1,65908514  

P(T<=t) two-sided 6,1233E-10  

T-critical, two-sided 1,98217348   

Table B.3.5.4 PCB-101 and 180 t-Test: two variables with assumed equal variance. 

  Variabel 1 Variabel 2 

Average 8,2 9,7 

Variance 0,16 0,16 

Observations 55 55 

Groupvariance 0,16  

Assumed deviation between the averages 0  

df 108  

t-Stat -18,9812434  

P(T<=t) one-sided 1,7225E-36  

T-critical, one-sided 1,65908514  
P(T<=t) two-sided 3,4449E-36  

T-critical, two-sided 1,98217348   



Table 3.6.1 Population density between urban and background soils, t-test: two variables with assumed different 

variance. 

  Variabel 1 Variabel 2 

Average 3,4 1,1 

Variance 0,038 0,29 

Observations 10 45 

Assumed deviation between the averages 2,5  

df 42  

t-Stat -1,70184  

P(T<=t) one-sided 0,048089  

T-critical, one-sided 1,681952  

P(T<=t) two-sided 0,096178  

T-critical, two-sided 2,018082   

Regresjonsstatistikk        

Multippel R 0,518129        
R-square 0,268458        

Adjusted R-square 0,254655        
Standarddeviation 0,890882        

Observations  55        

         

Variance analyze        

  df SK GK F Signifcance-F    

Regression 1 15,43664 15,43664 19,44967 5,08E-05    
Residuuales 53 42,06458 0,793671      

Total 54 57,50122          

         

  Coefficent Standarddeviation t-Stat P-value Lower 95% Upper 95% Lower 95,0% Upper 95,0% 

Intersection  9,34805 1,782866 5,243273 2,8E-06 5,772074 12,92403 5,772074 12,92403 

X-variabel 1 -0,12225 0,027721 -4,41018 5,08E-05 -0,17785 -0,06665 -0,17785 -0,06665 



Regresjonsstatistikk        

Multippel R 0,271518        
R-square 0,073722        
Adjusted R-square 0,052181        
Standarddeviation 0,525457        

Observations  45        

         

Variance analyze        

  df SK GK F Signifcance-F    

Regression 1 0,944928 0,944928 3,422345 0,071199    
Residuuales 43 11,87253 0,276105      

Total 44 12,81746          

         

  Coefficent Standarddeviation t-Stat P-value Lower 95% Upper 95% Lower 95,0% Upper 95,0% 

Intersection  3,298174 1,201673 2,744653 0,008803 0,874771 5,721578 0,874771 5,721578 

X-variabel 1 -0,03407 0,018417 -1,84996 0,071199 -0,07121 0,003071 -0,07121 0,003071 








