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A.3 Lufa 3 

 
 

 
 

Die Charge "RB 32300" wurde aus 67354 Römerberg-Mechtersheim, Rheinland-Pfalz, "In der 

Sepeyerer Hohl", Nr. 977 entnommen. Die Entnahmetiefe war 0-20 cm. 
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A.4 Lufa 4 

 
 

 
 

Die Charge "LB 42300" wurde aus 9904 Altlußheim, Rheinland-Pfalz, "Kleine Pfraum", Nr. 6063 

entnommen. Die Entnahmetiefe war 0-20 cm. 
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C Characteristics of the different soil materials 

Table-C-1: Characteristics of the different contaminated and remediated soil materials 
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D Original data 

D.1 Betanal 

D.1.1 F. candida: Filter test 

Table D-1: Original Data of the contact test with F. candida for Betanal 

 number of surviving animals % mortality after 24h 
µg Betanal/cm2 0 2.9 14.3 29.5 142.9 285.3 0 2.9 14.3 29.5 142.9 285.3 

1 10 10 5 6 0 0 0 0 50 40 100 100 
2 10 10 3 3 0 0 0 0 70 70 100 100 
3 10 10 2 4 0 0 0 0 80 60 100 100 
4 10 10 8 4 0 0 0 0 20 60 100 100 
5 10 10 3 3 0 0 0 0 70 70 100 100 

mean 10.0 10.0 4.2 4.0 0.0 0.0 0.0 0.0 58.0 60.0 100.0 100.0 
stabwn 0.0 0.0 2.1 1.1 0.0 0.0 0.0 0.0 21.4 11.0 0.0 0.0 
% 100.0 100.0 42.0 40.0 0.0 0.0       
ANOVA             
 number of surviving animals % mortality after 48h 
µg Betanal/cm2 0 2.9 14.3 29.5 142.9 285.3 0 2.9 14.3 29.5 142.9 285.3 

1 10 10 5 4 0 0 0 0 50 60 100 0 
2 10 10 3 0 0 0 0 0 70 100 100 0 
3 10 10 2 2 0 0 0 0 80 80 100 0 
4 10 10 6 2 0 0 0 0 40 80 100 0 
5 10 10 3 3 0 0 0 0 70 70 100 0 

mean 10.0 10.0 3.8 2.2 0.0 0.0 0.0 0.0 62.0 78.0 100.0 0.0 
stabwn 0.0 0.0 1.5 1.3 0.0 0.0 0.0 0.0 14.7 13.3 0.0 0.0 
% 100.0 100.0 38.0 22.0 0.0 0.0       
             
 number of surviving animals % mortality after 72h 
µg Betanal/cm2 0 2.9 14.3 29.5 142.9 285.3 0 2.9 14.3 29.5 142.9 285.3 

1 10 10 5 4 0 0 0 0 50 60 100 100 
2 10 10 3 0 0 0 0 0 70 100 100 100 
3 10 10 2 1 0 0 0 0 80 90 100 100 
4 10 10 6 0 0 0 0 0 40 100 100 100 
5 10 10 3 3 0 0 0 0 70 70 100 100 

mean 10.0 10.0 3.8 1.6 0.0 0.0 0.0 0.0 62.0 84.0 100.0 100.0 
stabwn 0.0 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 37.1 0 0 
% 100.0 100 100.0 100.0 32.0 0.0 0.0      
             

! LC 50(24h): 13.0 µg Betanal/cm2 

! LC 50(48h): 12.0µg Betanal/cm2 

! LC 50(72h): 2.5 µg Betanal/cm2 
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D.1.2 E. crypticus: Water test 

Table D-2: Original Data of the water test with E.crypticus for Betanal 

 number of surviving animals % mortality after 24h 
mg Betanal/L 0 55.6 62.5 71.4 83.3 0 55.6 62.5 71.4 83.3 

1 5 5 5 5 1 0 0 0 0 80 
2 5 5 5 5 1 0 0 0 0 80 
3 5 5 5 5 3 0 0 0 0 40 
4 5 5 5 5 3 0 0 0 0 40 
5 5 5 5 5 3 0 0 0 0 40 

mean 5.0 5.0 5.0 5.0 2.2 0.0 0.0 0.0 0.0 56.0 
stabwn 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 19.6 
% 50.0 50.0 50.0 50.0 22.0      
ANOVA           
 number of surviving animals % mortality after 48h 
mg Betanal/L 0 55.6 62.5 71.4 83.3 0 55.6 62.5 71.4 83.3 

1 5 5 5 4 0 0 0 0 20 100 
2 5 5 5 4 1 0 0 0 20 80 
3 5 4 3 1 0 0 20 40 80 100 
4 5 5 5 0 0 0 0 0 100 100 
5 5 5 5 4 0 0 0 0 20 100 

mean 5.0 4.8 4.6 2.6 0.2 0.0 4.0 8.0 48.0 96.0 
stabwn 0.0 0.4 0.8 1.7 0.4 0.0 8.0 16.0 34.9 8.0 
% 50.0 48.0 46.0 26.0 2.0      
           
 number of surviving animals % mortality after 72h 
mg Betanal/L 0 55.6 62.5 71.4 83.3 0 55.6 62.5 71.4 83.3 

1 5 5 5 4 0 0 0 0 20 100 
2 5 4 4 2 0 0 20 20 60 100 
3 5 3 3 0 0 0 40 40 100 100 
4 5 4 4 0 0 0 20 20 100 100 
5 5 4 4 2 0 0 20 20 60 100 

mean 5.0 4.0 4.0 1.6 0.0 0.0 20.0 20.0 68.0 100.0 
stabwn 0.0 0.6 0.6 1.5 0.0 0.0 12.6 12.6 29.9 0.0 
% 50.0 40.0 40.0 16.0 0.0      

! LC 50(24h): 82.5 mg Betanal/L 

! LC 50(48h): 72 mg Betanal/L 

! LC 50(72h): 67.5 mg Betanal/L 
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D.2 Metals in the contaminated and remediated soil materials 

D.2.1 Cd 

reference value: 0.8 formula: (Cd) = 0.4+0.007(clay +3OM) 

 formula EC50: EC50 stand.= EC50/(0.4+0.007(clay +3OM)) 

F. candida 

Table D-3: Calculation of standardised EC50 for F. candida in Cd-contaminated soil materials 
Soil pH %clay %Corg %OM EC50 EC50st reference 
Lufa2.2  6.7 2.2 3.8 640 972.7  
OECD 6 14  10 590 666.7 SANDIFER & HOPKIN. 1996 
OECD  14  10 40.0 45.2 VAN GESTEL & HENSBERGEN. 1996 
OECD  14  10 227 256.5 CROMMENTUIJN et al. 1993 
OECD  14  10 129.0 145.8 CROUAU et al. 1999 
OECD 5.66 14  2 125.0 185.2 CROMMENTUIJN et al. 1997 
OECD 5.44 14  3.6 44.0 61.4 CROMMENTUIJN et al. 1997 
OECD 5.65 14  5.2 82.0 108.0 CROMMENTUIJN et al. 1997 
OECD 5.93 14  6.8 193.0 240.9 CROMMENTUIJN et al. 1997 
OECD 5.85 14  8.4 130.0 154.2 CROMMENTUIJN et al. 1997 
OECD 5.75 14  10 193.0 218.1 CROMMENTUIJN et al. 1997 
Lufa2.3  7.4 0.7 1.2 51.3 86.0 TRESCHAU. 2001 
mean     129.9 161.5  
stabwa     64.1 67.3  
cv%     49.4 41.7  

Table-D-4: Calculation of EC50-values of Cd in different contaminated and remediated soil 
materials for F. candida 

soil  pH [Cd] clay % Corg% OM% EC50 EC50st [Cd] at EC50 
CTNT0 3.3 0.2 28 5.3 9.1 158.9 161.5 0.2 
CTNT1a 4.5 0.8 18 2.9 5.0 127.3 161.5 0.1 
CTNT02a 4.1 0.9 23 6.3 10.8 159.2 161.5 0.9 
CTNT2a 5.4 4.9 16 6.9 11.9 153.6 161.5 0.3 
CTNT2aVA 7.3 4.0 0 10.4  80.7 161.5 4.0 
CTNT3b 7.7 3.4 40 8.8 15.1 201.4 161.5 3.4 
CTNT4a 6.7 4.6 16 5.6 9.6 144.2 161.5 0.5 
CTNT4b 7.6 4 24 7.7 13.2 170.8 161.5 4.0 
CTNT7b 7.5 2.7 16 7.2 12.4 155.8 161.5 2.7 
CTNT04a 4.1 0.9 23 6.3 10.8 159.2 161.5 0.9 
CTNT04b 8.0 4.0 25 9.4 16.2 184.6 161.5 4.0 
ETNTa 7.1 0.8 0 3.0 5.2 102.6 161.5 0.0 
LTNT1a 7.4 2 1 1.2 2.1 90.9 161.5 0.5 
LTNT1c 7.8 2 13 18 31.0 230.3 161.5 2.0 
STNTa 6.8 0.006 0 0.7 1.2 85.8 161.5 0.0 
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E. crypticus 

Table D-5: Calculation of standardised EC50 for E. crypticus in Cd-contaminated soil materials 
soil pH %clay %Corg %OM EC50 EC50st reference 
Lufa2.2  6.7 2.2 3.8 64 97.3 PANNECK, 2000 
Lufa2.2  6.7 2.2 3.8 167 253.8 ACHAZI, 1997 
mean     115.5 175.5  
stabwa     78.8 119.8  
cv%     68.3 68.3  

Table D-6: Calculation of EC50-values of Cd in different contaminated and remediated soil 
materials for E. crypticus 

soil  pH [Cd] clay % Corg% OM% EC50 EC50st 
[Cd] at 
EC50 

CTNT0 3.3 3.3 0.2 28 5.3 9.1 175.5 0.2 
CTNT1a 4.5 4.5 0.8 18 2.9 5.0 175.5 0.5 
CTNT02a 4.1 4.1 0.9 23 6.3 10.8 175.5 0.9 
CTNT2a 5.4 5.4 4.9 16 6.9 11.9 175.5 2.4 
CTNT2aVA 7.3 7.3 4.0 0 10.4 17.9 175.5 4.0 
CTNT3b 7.7 7.7 3.4 40 8.8 15.1 175.5 3.4 
CTNT4a 6.7 6.7 4.6 16 5.6 9.6 175.5 2.3 
CTNT4b 7.6 7.6 4 24 7.7 13.2 175.5 4.0 
CTNT7b 7.5 7.5 2.7 16 7.2 12.4 175.5 2.7 
CTNT04a 4.1 4.1 0.9 23 6.3 10.8 175.5 0.9 
CTNT04b 8.0 8.0 4.0 25 9.4 16.2 175.5 4.0 
ETNTa 7.1 7.1 0.8 0 3.0 5.2 175.5 0.1 
LTNT1a 7.4 7.4 2 1 1.2 2.1 175.5 0.5 
LTNT1c 7.8 7.8 2 13 18 31.0 175.5 2.0 
STNTa 6.8 6.8 0.006 0 0.7 1.2 175.5 0.0 
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D.2.2 Cu 

reference value: 36  formula: (Cu) = 15+0.6(clay +OM) 

 formula EC50: EC50 stand.= EC50/(15+0.6(clay +OM)) 

F. candida 

Table D-7: Calculation of standardised EC50 for F. candida in Cu-contaminated soil materials 
soil pH %clay %Corg %OM EC50 EC50st reference 
Lufa2.2  6.7 2.2 3.8 283 478.5  
OECD 6 14  10 700 791.0 SANDIFER & HOPKIN, 1996 
OECD  14  10 658.0 743.5 RUNDGREN & VAN GESTEL,1998 
mean     679.0 767.2  
stabwa     29.7 33.6  
cv%     4.4 4.4  

Table D-8: Calculation of EC50-values of Cu in different contaminated and remediated soil 
materials for F. candida 

soil  pH [Cu] clay % Corg% OM% EC50 EC50st [Cu] at EC50 
CTNT0 3.3 31 28 5.3 9.1 794.3 767.2 31.0 
CTNT1a 4.5 102 18 2.9 5.0 613.6 767.2 9.2 
CTNT02a 4.1 24 23 6.3 10.8 752.3 767.2 24.0 
CTNT2a 5.4 79 16 6.9 11.9 676.0 767.2 5.5 
CTNT2aVA 7.3 99 0 10.4 17.9 548.4 767.2 99.0 
CTNT3b 7.7 77 40 8.8 15.1 1024.7 767.2 77.0 
CTNT4a 6.7 84 16 5.6 9.6 647.4 767.2 8.4 
CTNT4b 7.6 83 24 7.7 13.2 795.9 767.2 83.0 
CTNT7b 7.5 72 16 7.2 12.4 682.6 767.2 72.0 
CTNT04a 4.1 24 23 6.3 10.8 752.3 767.2 24.0 
CTNT04b 8.0 49 25 9.4 16.2 846.1 767.2 49.0 
ETNTa 7.1 120 0 3.0 5.2 385.7 767.2 3.6 
LTNT1a 7.4 19 1 1.2 2.1 358.9 767.2 4.9 
LTNT1c 7.8 48 13 18 31.0 881.8 767.2 48.0 
STNTa 6.8 7 0 0.7 1.2 335.1 767.2 1.8 
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E. crypticus 

Table D-9: Calculation of standardised EC50 for E. crypticus in Cu-contaminated soil 
materials 

soil pH %clay %Corg %OM EC50 EC50st reference 
Lufa2.2  6.7 2.2 3.8 301 509.0 PANNNECK. 2000 
Lufa2.2 5.2-5.9 6.7 2.2 3.8 185 312.8 ACHAZI. 1997 
Lufa2.2 7.5 6.7 2.2 3.8 337 569.8 ACHAZI. 1997 
OECD  14  10 477 584.1 POSTHUMA et al. 1997 
mean     325.0 493.9  
stabwa     79.4 125.1  
cv%     24.4 25.3  

Table D-10: Calculation of EC50-values of Cu in different contaminated and remediated soil 
materials for E. crypticus 

soil  pH [Cu] clay % Corg% OM% EC50 EC50st [Cu] at EC50 
CTNT0 3.3 31 28 5.3 9.1 511.3 493.9 31.0 
CTNT1a 4.5 102 18 2.9 5.0 395.0 493.9 66.3 
CTNT02a 4.1 24 23 6.3 10.8 484.3 493.9 24.0 
CTNT2a 5.4 79 16 6.9 11.9 435.2 493.9 38.7 
CTNT2aVA 7.3 99 0 10.4 17.9 353.1 493.9 99.0 
CTNT3b 7.7 77 40 8.8 15.1 659.7 493.9 77.0 
CTNT4a 6.7 84 16 5.6 9.6 416.8 493.9 42.8 
CTNT4b 7.6 83 24 7.7 13.2 512.4 493.9 83.0 
CTNT7b 7.5 72 16 7.2 12.4 439.5 493.9 72.0 
CTNT04a 4.1 24 23 6.3 10.8 484.3 493.9 24.0 
CTNT04b 8.0 49 25 9.4 16.2 544.7 493.9 49.0 
ETNTa 7.1 120 0 3.0 5.2 248.3 493.9 8.4 
LTNT1a 7.4 19 1 1.2 2.1 231.0 493.9 4.9 
LTNT1c 7.8 48 13 18 31.0 567.7 493.9 48.0 
STNTa 6.8 7 0 0.7 1.2 215.7 493.9 7.0 
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D.2.3 Pb 

reference value 85  formula: (Pb) = 50 + clay +OM  

 formula EC50: EC50 stand.= EC50/(50+clay +OM) 

F. candida 

Table D-11: Calculation of standardised EC50 for F. candida in Pb-contaminated soil 
materials 

Soil pH %clay %Corg %OM EC50 EC50st reference 
OECD 4 14  10 3160 3629.7 SANDIFER & HOPKIN. 1996 
OECD 5 14  10 1360 1562.2 SANDIFER & HOPKIN. 1996 
OECD 6 14  10 2970 3411.5 SANDIFER & HOPKIN. 1997 
Lufa 2.2 5.6 -6.3 6.7 2.2 3.8 > 2000    
mean     2496.7 2867.8  
stabwa     989.0 1136.0  
cv%     39.6 39.6  

Table D-12: Calculation of EC50-values of Pb in different contaminated and remediated soil 
materials for F. candida 

soil  pH [Pb] clay % Corg% OM% EC50 EC50st [Pb] at C50 
Lufa 2.2 5.8   6.7 2.2 1761.2 2867.8  
CTNT0 3.3 785 28 5.3 9.1 2939.2 2867.8 785.0 
CTNT1a 4.5 254 18 2.9 5.0 2462.5 2867.8 22.9 
CTNT02a 4.1 490 23 6.3 10.8 2828.5 2867.8 490.0 
CTNT2a 5.4 990 16 6.9 11.9 2627.2 2867.8 69.3 
CTNT2aVA 7.3 1382 0 10.4 17.9 2290.5 2867.8 1382.0 
CTNT3b 7.7 1866 40 8.8 15.1 3547.2 2867.8 1866.0 
CTNT4a 6.7 100 16 5.6 9.6 2551.7 2867.8 10.0 
CTNT4b 7.6 772 24 7.7 13.2 2943.5 2867.8 772.0 
CTNT7b 7.5 748 16 7.2 12.4 2644.6 2867.8 748.0 
CTNT04a 4.1 490 23 6.3 10.8 2828.5 2867.8 490.0 
CTNT04b 8.0 431 25 9.4 16.2 3075.9 2867.8 431.0 
ETNTa 7.1 200 0 3.0 5.2 1861.0 2867.8 6.0 
LTNT1a 7.4 36 1 1.2 2.1 1790.3 2867.8 9.4 
LTNT1c 7.8 121 13 18 31.0 3170.1 2867.8 31.5 
STNTa 6.8 0 0 0.7 1.2 1727.6 2867.8 0.0 
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E. crypticus 

Table D-13: Calculation of standardised EC50 for E. crypticus in Pb-contaminated soil 
materials 

soil pH %clay %Corg %OM EC50 EC50st reference 
Lufa 2.2 6-7 6.7 2.2 3.8 306 430.0  

Table D-14: Calculation of EC50-values of Pb in different contaminated and remediated soil 
materials for E. crypticus 

soil  pH [Pb] clay % Corg% OM% EC50 EC50st [Pb] at EC50 
CTNT0 3.3 785 28 5.3 9.1 440.7 430.0 785.0 
CTNT1a 4.5 254 18 2.9 5.0 369.2 430.0 165.1 
CTNT02a 4.1 490 23 6.3 10.8 424.1 430.0 490.0 
CTNT2a 5.4 990 16 6.9 11.9 393.9 430.0 69.3 
CTNT2aVA 7.3 1382 0 10.4 17.9 343.4 430.0 1382.0 
CTNT3b 7.7 1866 40 8.8 15.1 531.9 430.0 1866.0 

CTNT4a 6.7 100 16 5.6 9.6 382.6 430.0 51.0 
CTNT4b 7.6 772 24 7.7 13.2 441.4 430.0 772.0 
CTNT7b 7.5 748 16 7.2 12.4 396.5 430.0 748.0 
CTNT04a 4.1 490 23 6.3 10.8 424.1 430.0 490.0 
CTNT04b 8.0 431 25 9.4 16.2 461.2 430.0 431.0 
ETNTa 7.1 200 0 3.0 5.2 279.0 430.0 14.0 
LTNT1a 7.4 36 1 1.2 2.1 268.4 430.0 9.4 
LTNT1c 7.8 121 13 18 31.0 475.3 430.0 121.0 
STNTa 6.8 0 0 0.7 1.2 259.0 430.0 0.0 
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D.2.4 Zn 

reference value 140 formula: (Zn) = 50 +1.5(2clay +OM) 

 formula EC50: EC50 stand.= EC50/(50+1.5(2clay +OM)) 

F. candida 

Table D-15: Calculation of standardised EC50 for F. candida in Zn-contaminated soil 
materials 

soil pH %clay %Corg %OM EC50 EC50st reference 
OECD  14  10 473 618.9 SMIT & VAN GESTEL, 1998 
OECD  14  10 626 819.1 VAN GESTEL & HENSBERGEN, 1997 
PANH  2.4  1.9 261 608.5 SMIT & VAN GESTEL, 1998 
PANH  2.4  1.9 266 620.1 SMIT & VAN GESTEL, 1997 
PANH  2.4  1.9 184 429.0 SMIT. 1997 in SMIT & VAN GESTEL, 1998 
Budel  1.4  3.0 185 441.2 SMIT & VAN GESTEL, 1996 
Lufa  2.9  3.3 348 765.4 SMIT & VAN GESTEL, 1996 
Lufa 2.2 5.8 6.7 2.2 3.8 > 500   
mean     334.7 614.6  
stabwa     163.0 146.7  
cv%     48.7 23.9  

Table D-16: Calculation of EC50-values of Zn in different contaminated and remediated soil 
materials for F. candida 

soil  pH [Zn] clay % Corg% OM% EC50 EC50st [Zn] at C50 
Lufa 2.2 5.8  6.7 2.2 3.8 332.7 614.6  
CTNT0 3.3 136 28 5.3 9.1 648.3 614.6 136.0 
CTNT1a 4.5 875 18 2.9 5.0 489.4 614.6 78.8 
CTNT02a 4.1 202 23 6.3 10.8 593.8 614.6 202.0 
CTNT2a 5.4 940 16 6.9 11.9 508.4 614.6 65.8 
CTNT2aVA 7.34 857 0 10.4 17.9 337.3 614.6 857.0 
CTNT3b 7.7 664 40 8.8 15.1 846.0 614.6 664.0 
CTNT4a 6.7 920 16 5.6 9.6 493.6 614.6 92.0 
CTNT4b 7.6 747 24 7.7 13.2 622.8 614.6 747.0 
CTNT7b 7.5 594 16 7.2 12.4 511.8 614.6 594.0 
CTNT04a 4.1 202 23 6.3 10.8 593.8 614.6 202.0 
CTNT04b 8.0 375 25 9.4 16.2 655.2 614.6 375.0 
ETNTa 7.1 430 0 3.0 5.2 253.5 614.6 12.9 
LTNT1a 7.4 75 1 1.2 2.1 246.3 614.6 19.5 
LTNT1c 7.8 111 13 18 31.0 594.6 614.6 28.9 
STNTa 6.8 22 0 0.7 1.2 370.2 614.6 5.7 
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E. crypticus 

Table D-17: Calculation of standardised EC50 for E. crypticus in Zn-contaminated soil 
materials 

soil pH %clay %Corg %OM EC50 EC50st reference 
OECD  14  10 336 439.6 POSTHUMA et al. 1997 
Lufa 2.2 5.7-6.3 6.7 2.2 3.8 408 753.8  

mean     
372.0 596.7 

 

stabwa     
216.8 367.6 

 

cv%     
58.3 61.6 

 

Table D-18: Calculation of EC50-values of Zn in different contaminated and remediated soil 
materials for E. crypticus 

soil  pH [Zn] clay % Corg% OM% EC50 EC50st [Zn] at C50 
CTNT0 3.3 136 28 5.3 9.1 629.4 596.7 136.0 
CTNT1a 4.5 875 18 2.9 5.0 475.2 596.7 568.8 
CTNT02a 4.1 202 23 6.3 10.8 576.5 596.7 202.0 
CTNT2a 5.4 940 16 6.9 11.9 493.6 596.7 460.6 
CTNT2aVA 7.34 857 0 10.4 17.9 327.5 596.7 857.0 
CTNT3b 7.7 664 40 8.8 15.1 821.3 596.7 664.0 
CTNT4a 6.7 920 16 5.6 9.6 479.3 596.7 469.2 
CTNT4b 7.6 747 24 7.7 13.2 604.7 596.7 747.0 
CTNT7b 7.5 594 16 7.2 12.4 496.9 596.7 594.0 
CTNT04a 4.1 202 23 6.3 10.8 576.5 596.7 202.0 
CTNT04b 8.0 375 25 9.4 16.2 636.1 596.7 375.0 
ETNTa 7.1 430 0 3.0 5.2 246.1 596.7 30.1 
LTNT1a 7.4 75 1 1.2 2.1 239.1 596.7 19.5 
LTNT1c 7.8 111 13 18 31.0 336 596.7 111.0 
STNTa 6.8 22 0 0.7 1.2 259.0 430.0 5.7 
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