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Units 7 & 8 Sandpits Business Park  
Mottram Road, Hyde, Cheshire, SK14 3AR  

FINAL ANALYTICAL TEST REPORT 

 Envirolab Job Number: 19/02414  
 Issue Number: 1 Date: 26 March, 2019 
 
 
 Client: RSK Environment Ltd Hemel 
  18 Frogmore Road 
  Hemel Hempstead 
  Hertfordshire 
  UK 
  HP3 9RT  
 
 Project Manager: Mike McCann/Nigel Austin  
 Project Name: Ugly Brown Building  
 Project Ref: 371654  
 Order No: N/A  
 Date Samples Received: 11/03/19  
 Date Instructions Received: 13/03/19  
 Date Analysis Completed: 26/03/19  
 
 
 Prepared by:  Approved by:  
 

   
 Melanie Marshall Richard Wong 
 Laboratory Coordinator Client Manager 
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 Envirolab Job Number: 19/02414 Client Project Name: Ugly Brown Building 

   Client Project Ref: 371654 

Lab Sample ID 19/02414/1 19/02414/2 19/02414/3 19/02414/4 19/02414/5    

 U
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Client Sample No         

Client Sample ID BH11 BH03 BH05 BH12A BH13    

Depth to Top 2.934 2.366 2.377 22.00 5.35    

Depth To Bottom         

Date Sampled 08-Mar-19 08-Mar-19 08-Mar-19 08-Mar-19 08-Mar-19    

Sample Type Water - EW Water - EW Water - EW Water - EW Water - EW    

Sample Matrix Code N/A N/A N/A N/A N/A    

pH (w)A
# 7.89 8.11 8.14 7.96 8.32    pH A-T-031w 

Sulphate (w)A
#  1690  2190  2710  1540 403    mg/l A-T-026w 

Arsenic (dissolved)A
# - 1 2 - 3    µg/l A-T-025w 

Cadmium (dissolved)A
# - <0.2 <0.2 - <0.2    µg/l A-T-025w 

Copper (dissolved)A
# - 5 4 - 5    µg/l A-T-025w 

Chromium (dissolved)A
# - 9 11 - 3    µg/l A-T-025w 

Lead (dissolved)A
# - 1 <1 - <1    µg/l A-T-025w 

Mercury (dissolved)A
# - <0.1 <0.1 - <0.1    µg/l A-T-025w 

Nickel (dissolved)A
# - 4 6 - 2    µg/l A-T-025w 

Selenium (dissolved)A
# - 2 <1 - 3    µg/l A-T-025w 

Zinc (dissolved)A
# - 4 7 - 3    µg/l A-T-025w 
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 Envirolab Job Number: 19/02414 Client Project Name: Ugly Brown Building 

   Client Project Ref: 371654 

Lab Sample ID 19/02414/1 19/02414/2 19/02414/3 19/02414/4 19/02414/5    

 U
n
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s

 

 M
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th
o

d
 r

e
f 

Client Sample No         

Client Sample ID BH11 BH03 BH05 BH12A BH13    

Depth to Top 2.934 2.366 2.377 22.00 5.35    

Depth To Bottom         

Date Sampled 08-Mar-19 08-Mar-19 08-Mar-19 08-Mar-19 08-Mar-19    

Sample Type Water - EW Water - EW Water - EW Water - EW Water - EW    

Sample Matrix Code N/A N/A N/A N/A N/A    

PAH 16MS (w)           

Acenaphthene (w)A
# - <0.01 <0.01 - <0.01    µg/l A-T-019w 

Acenaphthylene (w)A
# - <0.01 <0.01 - <0.01    µg/l A-T-019w 

Anthracene (w)A
# - <0.01 <0.01 - <0.01    µg/l A-T-019w 

Benzo(a)anthracene (w)A
# - <0.01 <0.01 - <0.01    µg/l A-T-019w 

Benzo(a)pyrene (w)A
# - <0.01 <0.01 - <0.01    µg/l A-T-019w 

Benzo(b)fluoranthene (w)A
# - <0.01 <0.01 - <0.01    µg/l A-T-019w 

Benzo(ghi)perylene (w)A
# - <0.01 <0.01 - <0.01    µg/l A-T-019w 

Benzo(k)fluoranthene (w)A
# - <0.01 <0.01 - <0.01    µg/l A-T-019w 

Chrysene (w)A
# - <0.01 <0.01 - <0.01    µg/l A-T-019w 

Dibenzo(ah)anthracene (w)A
# - <0.01 <0.01 - <0.01    µg/l A-T-019w 

Fluoranthene (w)A
# - <0.01 <0.01 - <0.01    µg/l A-T-019w 

Fluorene (w)A
# - <0.01 <0.01 - <0.01    µg/l A-T-019w 

Indeno(123-cd)pyrene (w)A
# - <0.01 <0.01 - <0.01    µg/l A-T-019w 

Naphthalene (w)A
# - <0.01 <0.01 - <0.01    µg/l A-T-019w 

Phenanthrene (w)A
# - <0.01 <0.01 - <0.01    µg/l A-T-019w 

Pyrene (w)A
# - <0.01 <0.01 - <0.01    µg/l A-T-019w 

Total PAH 16MS (w)A
# - <0.01 <0.01 - <0.01    µg/l A-T-019w 
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 Envirolab Job Number: 19/02414 Client Project Name: Ugly Brown Building 

   Client Project Ref: 371654 

Lab Sample ID 19/02414/1 19/02414/2 19/02414/3 19/02414/4 19/02414/5    

 U
n

it
s

 

 M
e

th
o

d
 r

e
f 

Client Sample No         

Client Sample ID BH11 BH03 BH05 BH12A BH13    

Depth to Top 2.934 2.366 2.377 22.00 5.35    

Depth To Bottom         

Date Sampled 08-Mar-19 08-Mar-19 08-Mar-19 08-Mar-19 08-Mar-19    

Sample Type Water - EW Water - EW Water - EW Water - EW Water - EW    

Sample Matrix Code N/A N/A N/A N/A N/A    

TPH CWG (w)           

Ali >C5-C6 (w)A
# - <1 <1 - <1    µg/l A-T-022w 

Ali >C6-C8 (w)A
# - <1 <1 - <1    µg/l A-T-022w 

Ali >C8-C10 (w)A
# - <5 <5 - <5    µg/l A-T-055w 

Ali >C10-C12 (w)A
# - <5 <5 - <5    µg/l A-T-055w 

Ali >C12-C16 (w)A
# - <5 <5 - <5    µg/l A-T-055w 

Ali >C16-C21 (w)A
# - <5 <5 - <5    µg/l A-T-055w 

Ali >C21-C35 (w)A
# - <5 <5 - <5    µg/l A-T-055w 

Total Aliphatics (w)A
# - <5 <5 - <5    µg/l A-T-055w 

Aro >C5-C7 (w)A
# - <1 <1 - <1    µg/l A-T-022w 

Aro >C7-C8 (w)A
# - <1 <1 - <1    µg/l A-T-022w 

Aro >C8-C10 (w)A - <5 <5 - <5    µg/l A-T-055w 

Aro >C10-C12 (w)A
# - <5 <5 - <5    µg/l A-T-055w 

Aro >C12-C16 (w)A
# - <5 <5 - <5    µg/l A-T-055w 

Aro >C16-C21 (w)A
# - <5 <5 - <5    µg/l A-T-055w 

Aro >C21-C35 (w)A
# - <10 <10 - <10    µg/l A-T-055w 

Total Aromatics (w)A - <10 <10 - <10    µg/l A-T-055w 

TPH (Ali & Aro >C5-C35) (w)A - <10 <10 - <10    µg/l A-T-055w 

BTEX - Benzene (w)A
# - <1 <1 - <1    µg/l A-T-022w 

BTEX - Toluene (w)A
# - <1 <1 - <1    µg/l A-T-022w 

BTEX - Ethyl Benzene (w)A
# - <1 <1 - <1    µg/l A-T-022w 

BTEX - m & p Xylene (w)A
# - <1 <1 - <1    µg/l A-T-022w 

BTEX - o Xylene (w)A
# - <1 <1 - <1    µg/l A-T-022w 

MTBE (w)A
# - <1 <1 - <1    µg/l A-T-022w 
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REPORT NOTES 
 
 
General 

  This report shall not be reproduced, except in full, without written approval from Envirolab. 
  The results reported herein relate only to the material supplied to the laboratory. 
  The residue of any samples contained within this report, and any received with the same delivery, will be disposed of six weeks after 
   initial scheduling. For samples tested for Asbestos we will retain a portion of the dried sample for a minimum of six months after the 
   initial Asbestos testing is completed. 
  Analytical results reflect the quality of the sample at the time of analysis only.  

Opinions and interpretations expressed are outside the scope of our accreditation. 
If results are in italic font they are associated with an AQC failure, these are not accredited and are unreliable. 
A deviating samples report is appended and will indicate if samples or tests have been found to be deviating. Any test results affected 
may not be an accurate record of the concentration at the time of sampling and, as a result, may be invalid. 
 
Soil chemical analysis: 
All results are reported as dry weight (<40°C). 
For samples with Matrix Codes 1 - 6 natural stones, brick and concrete fragments >10mm and any extraneous material (visible glass, 
metal or twigs) are removed and excluded from the sample prior to analysis and reported results corrected to a whole sample basis. This 
is reported as '% stones >10mm'.  

 
All analysis is performed on the sample as received for soil samples which are positive for asbestos or the client has informed asbestos 
may be present and/or if they are from outside the European Union and this supersedes any "D" subscripts. 
 
TPH analysis of water by method A-T-007: 
Free and visible oils are excluded from the sample used for analysis so that the reported result represents the dissolved  
phase only. 
 
Electrical Conductivity of water by Method A-T-037: 
Results greater than 12900µS/cm @ 25°C / 11550µS/cm @ 20°C fall outside the calibration range and as such are unaccredited. 
 
Asbestos: 
Asbestos in soil analysis is performed on a dried aliquot of the submitted sample and cannot guarantee to identify asbestos if only present 
in small numbers as discrete fibres/fragments in the original sample.  
Stones etc. are not removed from the sample prior to analysis. 
Quantification of asbestos is a 3 stage process including visual identification, hand picking and weighing and fibre counting by 
sedimentation/phase contrast optical microscopy if required. If asbestos is identified as being present but is not in a form that is suitable 
for analysis by hand picking and weighing (normally if the asbestos is present as free fibres) quantification by sedimentation is performed. 
Where ACMs are found a percentage asbestos is assigned to each with reference to 'HSG264, Asbestos: The survey guide' and the 
calculated asbestos content is expressed as a percentage of the dried soil sample aliquot used. 
 
Predominant Matrix Codes:  
1 = SAND, 2 = LOAM, 3 = CLAY, 4 = LOAM/SAND, 5 = SAND/CLAY, 6 = CLAY/LOAM, 7 = OTHER, 8 = Asbestos bulk ID sample. 
Samples with Matrix Code 7 & 8 are not predominantly a SAND/LOAM/CLAY mix and are not covered by our BSEN 17025 or MCERTS 
accreditations, with the exception of bulk asbestos which are BSEN 17025 accredited. 
Secondary Matrix Codes: 
A = contains stones, B = contains construction rubble, C = contains visible hydrocarbons, D = contains glass/metal,  
E = contains roots/twigs. 
 
Key: 
IS indicates Insufficient Sample for analysis.  
US indicates Unsuitable Sample for analysis. 
NDP indicates No Determination Possible.  
NAD indicates No Asbestos Detected. 
N/A indicates Not Applicable. 
Superscript # indicates method accredited to ISO 17025.  
Superscript "M" indicates method accredited to MCERTS. 
Subscript "A" indicates analysis performed on the sample as received. 
Subscript "D" indicates analysis performed on the dried sample, crushed to pass a 2mm sieve 
 
 
Please contact us if you need any further information. 
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Units 7 & 8 Sandpits Business Park  
Mottram Road, Hyde, Cheshire, SK14 3AR  

FINAL ANALYTICAL TEST REPORT 

 Envirolab Job Number: 19/04900  
 Issue Number: 1 Date: 10 June, 2019 
 
 
 Client: RSK Environment Ltd Hemel 
  18 Frogmore Road 
  Hemel Hempstead 
  Hertfordshire 
  UK 
  HP3 9RT  
 
 Project Manager: Claire Siberry/Nigel Austin  
 Project Name: Ugly Brown Building  
 Project Ref: 371654  
 Order No: N/A  
 Date Samples Received: 22/05/19  
 Date Instructions Received: 23/05/19  
 Date Analysis Completed: 08/06/19  
 
 
 Prepared by:  Approved by:  
 

   
 Melanie Marshall Richard Wong 
 Laboratory Coordinator Client Manager 
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 Envirolab Job Number: 19/04900 Client Project Name: Ugly Brown Building 

   Client Project Ref: 371654 

Lab Sample ID 19/04900/1 19/04900/2 19/04900/3     

 U
n
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 M
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Client Sample No        

Client Sample ID BH03 BH13 BH05     

Depth to Top 4.697 5.411 2.383     

Depth To Bottom        

Date Sampled 20-May-19 20-May-19 20-May-19     

Sample Type Water - EW Water - EW Water - EW     

Sample Matrix Code N/A N/A N/A     

pH (w)A
# 8.12 8.31 8.04     pH 0.01 A-T-031w 

Sulphate (w)A
#  2500 680  2800     mg/l 1 A-T-026w 

Arsenic (dissolved)A
# 2 3 2     µg/l 1 A-T-025w 

Cadmium (dissolved)A
# <0.2 <0.2 <0.2     µg/l 0.2 A-T-025w 

Copper (dissolved)A
# 1 2 <1     µg/l 1 A-T-025w 

Chromium (dissolved)A
# <1 3 <1     µg/l 1 A-T-025w 

Lead (dissolved)A
# <1 <1 <1     µg/l 1 A-T-025w 

Mercury (dissolved)A
# <0.1 <0.1 <0.1     µg/l 0.1 A-T-025w 

Nickel (dissolved)A
# 4 1 5     µg/l 1 A-T-025w 

Selenium (dissolved)A
# <1 3 <1     µg/l 1 A-T-025w 

Zinc (dissolved)A
# 2 4 9     µg/l 1 A-T-025w 
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 Envirolab Job Number: 19/04900 Client Project Name: Ugly Brown Building 

   Client Project Ref: 371654 

Lab Sample ID 19/04900/1 19/04900/2 19/04900/3     

 U
n
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s
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 M
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Client Sample No        

Client Sample ID BH03 BH13 BH05     

Depth to Top 4.697 5.411 2.383     

Depth To Bottom        

Date Sampled 20-May-19 20-May-19 20-May-19     

Sample Type Water - EW Water - EW Water - EW     

Sample Matrix Code N/A N/A N/A     

PAH 16MS (w)           

Acenaphthene (w)A
# <0.01 <0.01 <0.01     µg/l 0.01 A-T-019w 

Acenaphthylene (w)A
# <0.01 <0.01 <0.01     µg/l 0.01 A-T-019w 

Anthracene (w)A
# <0.01 <0.01 <0.01     µg/l 0.01 A-T-019w 

Benzo(a)anthracene (w)A
# <0.01 <0.01 <0.01     µg/l 0.01 A-T-019w 

Benzo(a)pyrene (w)A
# <0.01 <0.01 <0.01     µg/l 0.01 A-T-019w 

Benzo(b)fluoranthene (w)A
# <0.01 <0.01 <0.01     µg/l 0.01 A-T-019w 

Benzo(ghi)perylene (w)A
# <0.01 <0.01 <0.01     µg/l 0.01 A-T-019w 

Benzo(k)fluoranthene (w)A
# <0.01 <0.01 <0.01     µg/l 0.01 A-T-019w 

Chrysene (w)A
# <0.01 <0.01 <0.01     µg/l 0.01 A-T-019w 

Dibenzo(ah)anthracene (w)A
# <0.01 <0.01 <0.01     µg/l 0.01 A-T-019w 

Fluoranthene (w)A
# <0.01 0.02 0.02     µg/l 0.01 A-T-019w 

Fluorene (w)A
# <0.01 <0.01 <0.01     µg/l 0.01 A-T-019w 

Indeno(123-cd)pyrene (w)A
# <0.01 <0.01 <0.01     µg/l 0.01 A-T-019w 

Naphthalene (w)A
# <0.01 <0.01 <0.01     µg/l 0.01 A-T-019w 

Phenanthrene (w)A
# <0.01 <0.01 <0.01     µg/l 0.01 A-T-019w 

Pyrene (w)A
# <0.01 0.02 0.02     µg/l 0.01 A-T-019w 

Total PAH 16MS (w)A
# <0.01 0.04 0.04     µg/l 0.01 A-T-019w 
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 Envirolab Job Number: 19/04900 Client Project Name: Ugly Brown Building 

   Client Project Ref: 371654 

Lab Sample ID 19/04900/1 19/04900/2 19/04900/3     

 U
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Client Sample No        

Client Sample ID BH03 BH13 BH05     

Depth to Top 4.697 5.411 2.383     

Depth To Bottom        

Date Sampled 20-May-19 20-May-19 20-May-19     

Sample Type Water - EW Water - EW Water - EW     

Sample Matrix Code N/A N/A N/A     

TPH CWG (w)           

Ali >C5-C6 (w)A
# <1 <1 <1     µg/l 1 A-T-022w 

Ali >C6-C8 (w)A
# <1 <1 <1     µg/l 1 A-T-022w 

Ali >C8-C10 (w)A
# <5 <5 <5     µg/l 5 A-T-055w 

Ali >C10-C12 (w)A
# <5 <5 <5     µg/l 5 A-T-055w 

Ali >C12-C16 (w)A
# <5 <5 <5     µg/l 5 A-T-055w 

Ali >C16-C21 (w)A
# <5 <5 <5     µg/l 5 A-T-055w 

Ali >C21-C35 (w)A
# <5 <5 <5     µg/l 5 A-T-055w 

Total Aliphatics (w)A
# <5 <5 <5     µg/l 5 A-T-055w 

Aro >C5-C7 (w)A
# <1 <1 <1     µg/l 1 A-T-022w 

Aro >C7-C8 (w)A
# <1 <1 <1     µg/l 1 A-T-022w 

Aro >C8-C10 (w)A <5 <5 6     µg/l 5 A-T-055w 

Aro >C10-C12 (w)A
# <5 <5 <5     µg/l 5 A-T-055w 

Aro >C12-C16 (w)A
# <5 <5 <5     µg/l 5 A-T-055w 

Aro >C16-C21 (w)A
# <5 <5 <5     µg/l 5 A-T-055w 

Aro >C21-C35 (w)A
# <10 <10 <10     µg/l 10 A-T-055w 

Total Aromatics (w)A <10 <10 <10     µg/l 10 A-T-055w 

TPH (Ali & Aro >C5-C35) (w)A <10 <10 <10     µg/l 10 A-T-055w 

BTEX - Benzene (w)A
# <1 <1 <1     µg/l 1 A-T-022w 

BTEX - Toluene (w)A
# <1 <1 <1     µg/l 1 A-T-022w 

BTEX - Ethyl Benzene (w)A
# <1 <1 <1     µg/l 1 A-T-022w 

BTEX - m & p Xylene (w)A
# <1 <1 <1     µg/l 1 A-T-022w 

BTEX - o Xylene (w)A
# <1 <1 <1     µg/l 1 A-T-022w 

MTBE (w)A
# <1 <1 <1     µg/l 1 A-T-022w 
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REPORT NOTES 
 
 
General 

  This report shall not be reproduced, except in full, without written approval from Envirolab. 
  The results reported herein relate only to the material supplied to the laboratory. 
  The residue of any samples contained within this report, and any received with the same delivery, will be disposed of six weeks after 
   initial scheduling. For samples tested for Asbestos we will retain a portion of the dried sample for a minimum of six months after the 
   initial Asbestos testing is completed. 
  Analytical results reflect the quality of the sample at the time of analysis only.  

Opinions and interpretations expressed are outside the scope of our accreditation. 
If results are in italic font they are associated with an AQC failure, these are not accredited and are unreliable. 
A deviating samples report is appended and will indicate if samples or tests have been found to be deviating. Any test results affected 
may not be an accurate record of the concentration at the time of sampling and, as a result, may be invalid. 
 
Soil chemical analysis: 
All results are reported as dry weight (<40°C). 
For samples with Matrix Codes 1 - 6 natural stones, brick and concrete fragments >10mm and any extraneous material (visible glass, 
metal or twigs) are removed and excluded from the sample prior to analysis and reported results corrected to a whole sample basis. This 
is reported as '% stones >10mm'.  
For samples with Matrix Code 7 the whole sample is dried and crushed prior to analysis an  
All analysis is performed on the sample as received for soil samples which are positive for asbestos or the client has informed asbestos 
may be present and/or if they are from outside the European Union and this supersedes any "D" subscripts. 
 
TPH analysis of water by method A-T-007: 
Free and visible oils are excluded from the sample used for analysis so that the reported result represents the dissolved  
phase only. 
 
Electrical Conductivity of water by Method A-T-037: 
Results greater than 12900µS/cm @ 25°C / 11550µS/cm @ 20°C fall outside the calibration range and as such are unaccredited. 
 
Asbestos: 
Asbestos in soil analysis is performed on a dried aliquot of the submitted sample and cannot guarantee to identify asbestos if only present 
in small numbers as discrete fibres/fragments in the original sample.  
Stones etc. are not removed from the sample prior to analysis. 
Quantification of asbestos is a 3 stage process including visual identification, hand picking and weighing and fibre counting by 
sedimentation/phase contrast optical microscopy if required. If asbestos is identified as being present but is not in a form that is suitable 
for analysis by hand picking and weighing (normally if the asbestos is present as free fibres) quantification by sedimentation is performed. 
Where ACMs are found a percentage asbestos is assigned to each with reference to 'HSG264, Asbestos: The survey guide' and the 
calculated asbestos content is expressed as a percentage of the dried soil sample aliquot used. 
 
Predominant Matrix Codes:  
1 = SAND, 2 = LOAM, 3 = CLAY, 4 = LOAM/SAND, 5 = SAND/CLAY, 6 = CLAY/LOAM, 7 = OTHER, 8 = Asbestos bulk ID sample. 
Samples with Matrix Code 7 & 8 are not predominantly a SAND/LOAM/CLAY mix and are not covered by our BSEN 17025 or MCERTS 
accreditations, with the exception of bulk asbestos which are BSEN 17025 accredited. 
Secondary Matrix Codes: 
A = contains stones, B = contains construction rubble, C = contains visible hydrocarbons, D = contains glass/metal,  
E = contains roots/twigs. 
 
Key: 
IS indicates Insufficient Sample for analysis.  
US indicates Unsuitable Sample for analysis. 
NDP indicates No Determination Possible.  
NAD indicates No Asbestos Detected. 
N/A indicates Not Applicable. 
Superscript # indicates method accredited to ISO 17025.  
Superscript "M" indicates method accredited to MCERTS. 
Subscript "A" indicates analysis performed on the sample as received. 
Subscript "D" indicates analysis performed on the dried sample, crushed to pass a 2mm sieve 
 
 
Please contact us if you need any further information. 
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GENERIC ASSESSMENT CRITERIA FOR 
HUMAN HEALTH 
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Generic assessment criteria for human health: commercial 
scenario 

Background 

RSK  generic assessment criteria (GAC) were initially prepared following the publication by the 
Environment Agency (EA) of soil guideline value (SGV) and toxicological (TOX) reports, and 
associated publications in 2009(1). RSK GAC were updated following the publication of GAC by 
LQM/CIEH in 2009(2). RSK GAC are periodically revised when updated information on 
toxicological, land use or receptor parameters is published. 

Updates to the RSK GAC 

In 2014, the publication of Category 4 Screening Levels (C4SL)(3,4), as part of the Defra-funded 
research project SP1010, included modifications to certain exposure assumptions documented 
within EA Science Report SC050221/SR3 (herein after referred to as SR3)(5) used in the 
generation of SGVs.  

C4SL were published for six substances (cadmium, arsenic, benzene, benzo(a)pyrene, 
chromium VI and lead) for a sandy loam soil type with 6% soil organic matter, based on a low 
level of toxicological concern (LLTC; see Section 2.3 of research project report SP1010(3)). 
Where a C4SL has been published, the RSK GAC duplicates the C4SL published values using 
all input parameters within the SP1010 final project report(3) and associated appendices(6), and 
adopts them as GAC for these six substances. 

For all other substances the only C4SL exposure modification relevant to a commercial end use 
are daily inhalation rates. 

The RSK GAC have also been revised with updated toxicology published by LQM/CIEH in 
2015(7) or by the USEPA(14), where a C4SL has not been published. 

RSK GAC derivation for metals and organic compounds 

Model selection 

Soil assessment criteria (SAC) were calculated using the Contaminated Land Exposure 
Assessment (CLEA) tool v1.071, supporting EA guidance(5,8,9) and revised exposure scenarios 
published for the C4SL(3). The SAC are also termed GAC. 

Pathway selection 

In accordance with SR3(5) the commercial scenario considers risks to a female worker who works 
from the age of 16 to 65 years. It should be noted that this end use is not suitable for a workplace 
nursery but may be appropriate for a sports centre or shopping centre where children are 
present. In accordance with Box 3.5, SR3(5) the pathways considered for production of the SAC 
in the commercial scenario are 

 direct soil and dust ingestion 

 dermal contact with soil both indoors and outdoors 

 indoor air inhalation from soil and vapour and outdoor inhalation of soil and vapour.  
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With respect to volatilisation, the CLEA model assumes a simple linear partitioning of a chemical 
in the soil between the sorbed, dissolved and vapour phase(9). The upper boundaries of this 
partitioning are represented by the maximum aqueous solubility and pure saturated vapour 
concentration of the chemical. The CLEA model estimates saturated soil concentrations where 
these limits are reached(9). The CLEA software uses a traffic light system to identify when 
individual and/or combined assessment criteria exceed the lower of either the aqueous- or 
vapour-based soil saturation limits. Model output cells are flagged red where the saturated soil 
concentration has been exceeded and the contribution of the indoor and outdoor vapour pathway 
to total exposure is greater than 10%. In this case, further consideration of the following is 
required(9): 

 Free phase contamination may be present. 

 Exposure from the vapour pathways will be over-predicted by the model, as in reality the 

vapour phase concentration will not increase at concentrations above saturation limits 

 Where the vapour pathway contribution is greater than 90%, it is unlikely the relevant health 

criteria value (HCV) will be exceeded at soil concentrations at least a factor of ten higher than 

the relevant HCV. 

Where the vapour pathway is the predominant pathway (contributes greater than 90% of 
exposure) or the only exposure route considered and the cell is highlighted red (SAC exceeds 
saturation limit), the risk based on the assumed conceptual model is likely to be negligible as the 
vapour risk is assumed to be tolerable at maximum possible soil concentrations. In such 
circumstances, the vapour pathway exposure should be considered based on the presence of 
free phase or non-aqueous phase liquid sources and the measured concentrations of volatile 
organic compounds (VOC) in the vapour phase. Screening could be considered based on setting 
the SAC as the modelled soil saturation limits. However, as stated within the CLEA handbook (9), 
this is likely to not be practical in many cases because of the very low saturation limits and, in 
any case, is highly conservative.  

It should also be noted that for mixtures of compounds, free phase may be present where soil (or 
groundwater) concentrations are well below saturation limits for individual compounds. 

Where the vapour pathway is only one of the exposure pathways considered, an additional 
approach can then be utilised as detailed within Section 4.12 of the CLEA model handbook(9), 
which explains how to calculate an effective assessment criterion manually. 

SR3(5) states that, as a general rule of thumb, it is recognised that estimating vapour phase 
concentrations from dissolved and sorbed phase contamination by petroleum hydrocarbons are 
at least a factor of ten higher than those likely to be measured on-site. RSK has therefore applied 
an empirical subsurface to indoor air correction factor of 10 into the CLEA model chemical 
database for all petroleum hydrocarbon fractions (including BTEX, trimethylbenzenes and the 
polycyclic aromatic hydrocarbons (PAH) naphthalene, acenaphthene and acenaphthylene) to 
reduce this conservatism.  

Input selection 

The most up-to-date published chemical and toxicological data was obtained from EA Report 
SC050021/SR7(10), the EA TOX(1) reports, the C4SL SP1010 project report and associated 
appendices(3,6), the 2015 LQM/CIEH report(7) or the USEPA IRIS database(14). Where a C4SL 
has been published, the RSK GAC have duplicated the C4SL published values using all input 
parameters within the SP1010 final project report(3) and associated appendices(6), and has 
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adopted them as GAC for these six substances. Toxicological and specific chemical parameters 
for 1,2,4-trimethylbenzene, methyl tertiary-butyl ether (MTBE), 1,1,2-trichlorethane, 1,1-
dichloroethene, 1,2-dichloropropane, 2-chloronaphthalene, chloroethane, chloromethane, cis 1,2-
dichloroethene, dichloromethane, hexachloroethane and trans 1,2-dichloroethene  were obtained 
from the CL:AIRE Soil Generic Assessment Criteria report(11).  

For TPH, aromatic hydrocarbons C5 C8 were not modelled, as this range comprises benzene 
(>EC5-EC7) and toluene (>EC7-EC8), which are modelled separately.  

 

Physical parameters  

For the commercial end use, the CLEA default pre-1970s three-storey office building was used. 
SR3(5) notes this commercial building type to be the most conservative in terms of protection 
from vapour intrusion. The default input building parameters presented in Table 3.10 of SR3(5) 
have been used. 

The parameters for a sandy loam soil type were used in line with Table 4.4 of SR3(5). This 

experience, this is rather high for many sites. To avoid undertaking site-specific risk assessments 
for this SOM, RSK has produced an additional set of GAC for SOM of 1% and 2.5% for all 
substances using the CLEA tool. 

 

Summary of modifications to the default CLEA SR3(5) input parameters for a commercial land 
use 

In summary, the RSK commercial GAC were produced using the default input parameters for soil 
properties, the air dispersion model, building properties and the vapour model detailed in SR3(5). 
Modifications to the default SR3(5) exposure scenarios based on the C4SL exposure scenarios(3) 
are presented in Table 2 below. The sole modification to the default commercial input parameters 
is the updated inhalation rate. 

The final selected GAC are presented by pathway in Table 3 with the combined GAC in Table 4.  

 



   C
om

m
e

rc
ia

l I
n

p
ut

 G
A

C
_2

0
1

8_
0

1 
T

25
6

5
6 

 

 
T

ab
le

 1
: 

E
x

p
o

su
re

 a
ss

e
ss

m
e

n
t 

p
a

ra
m

et
er

s
 f

o
r 

c
o

m
m

e
rc

ia
l s

c
en

a
ri

o
 

 
in

p
u

ts
 f

o
r 

C
L

E
A

 m
o

d
el

 

P
ar

a
m

et
e

r 
V

al
u

e 
J

u
st

if
ic

a
ti

o
n

 

L
a

n
d

 u
se

 
C

o
m

m
e

rc
ia

l 
C

ho
se

n
 la

nd
 u

se
 

R
e

ce
pt

or
 

F
e

m
a

le
 

w
o

rk
er

 
T

a
ke

n
 a

s 
fe

m
a

le
 a

du
lt 

ex
po

se
d

 o
ve

r 
49

 y
e

a
rs

 f
ro

m
 

a
g

e
 1

6
 to

 6
5

 y
e

ar
s,

 B
o

x 
3.

5,
 S

R
3

(5
)  

B
ui

ld
in

g 
O

ff
ic

e
 (

p
re

-
1

9
7

0
) 

K
ey

 g
e

n
er

ic
 a

ss
um

p
tio

n 
g

iv
e

n
 in

 B
o

x 
3.

5,
 S

R
3

(5
) . 

P
re

-1
9

70
s 

th
re

e
-s

to
re

y 
of

fic
e 

b
ui

ld
in

g 
ch

os
e

n
 a

s 
it 

is
 t

he
 m

o
st

 c
on

se
rv

at
iv

e 
in

 t
e

rm
s 

of
 p

ro
te

ct
io

n
 f

ro
m

 
va

po
u

r 
in

tr
u

si
o

n 
(S

e
ct

io
n 

3.
4.

6,
 S

R
3

(5
) ) 

S
oi

l t
yp

e
 

S
an

d
y 

lo
am

 
M

os
t c

om
m

on
 U

K
 s

oi
l t

yp
e

 (
S

e
ct

io
n

 4
.3

.1
, 

T
a

b
le

 
4

.4
, S

R
3

(5
) ) 

 

S
ta

rt
 a

ge
 

cl
a

ss
 (

A
C

) 
1

7
 

A
C

 c
o

rr
e

sp
on

d
in

g
 to

 k
ey

 g
e

n
er

ic
 a

ss
u

m
p

tio
n 

th
a

t 
th

e 
cr

iti
ca

l r
ec

e
p

to
r 

is
 a

 w
o

rk
in

g
 f

e
m

a
le

 a
d

u
lt 

e
xp

o
se

d
 o

ve
r 

a
 4

9
-y

ea
r 

p
er

io
d 

fr
o

m
 a

ge
 1

6
 t

o
 6

5
 

ye
ar

s.
 A

ss
u

m
p

tio
n

 g
iv

en
 in

 B
ox

 3
.5

, 
S

R
3

(5
)   

E
nd

 A
C

  
1

7
 

S
O

M
 (

%
) 

6
 

R
e

pr
e

se
n

ta
tiv

e
 o

f 
sa

n
dy

 lo
am

 a
cc

or
d

in
g

 t
o 

E
A

 
g

u
id

an
ce

 n
o

te
 d

a
te

d
 J

a
n

ua
ry

 2
00

9
 e

n
tit

le
d

 

(1
3

)  

1
  

T
o

 p
ro

vi
de

 S
A

C
 f

or
 s

ite
s 

w
he

re
 S

O
M

 <
 6

%
 a

s 
o

ft
e

n
 

o
b

se
rv

ed
 b

y 
R

S
K

 
2

.5
 

p
H

 
7

 
M

o
d

el
 d

e
fa

u
lt 

 

F
ig

u
re

 1
: 

C
o

n
c

ep
tu

al
 m

o
d

el
 f

o
r 

C
L

E
A

 c
o

m
m

e
rc

ia
l 

sc
en

a
ri

o
 

In
g

es
tio

n
 a

nd
 

de
rm

al
 c

on
ta

ct
 

w
ith

 s
o

il 
an

d 
du

st
. 

In
h

al
a

tio
n 

of
 d

us
t 

an
d 

va
p

ou
r 

by
 

fe
m

al
e 

ad
u

lt 

O
n-

si
te

 c
om

m
er

ci
a

l b
ui

ld
in

g
  

(t
h

re
e

-s
to

re
y,

 p
re

-1
97

0
s)

 

4
24

m
2

x 
1

0.
2

m

In
g

es
tio

n
 a

nd
 d

e
rm

a
l c

on
ta

ct
 

w
ith

 b
a

ck
tr

ac
ke

d 
so

il 
an

d 
du

st
. I

nh
al

at
io

n 
of

 v
ap

ou
rs

 
an

d
 d

us
t b

y 
fe

m
al

e
 a

du
lt 

S
an

d
y 

lo
a

m
 

M
ig

ra
tio

n 
of

 
va

p
ou

rs
 fr

om
 s

oi
l 

D
ep

th
 

to
 

to
p

 
of

 
co

nt
am

in
at

io
n

 
is

 
0

m
 b

gl
 

fo
r 

o
ut

do
o

r 
pa

th
w

ay
s 

an
d 

0.
6

5m
 b

gl
 f

o
r 

in
d

oo
r 

va
p

ou
r 

pa
th

w
ay

. 
C

on
ta

m
in

at
io

n
 i

s 
as

su
m

e
d 

to
 b

e
 2

m
 

th
ic

k 
an

d 
th

e 
so

ur
ce

 n
ot

 to
 d

ec
lin

e
  



 

 

Commercial Input GAC_2018_01 T25656 

Table 2: Commercial  modified receptor inputs  

Parameter Unit Value Justification 

Inhalation rate (AC17) m3 day-1 15.7 
Mean value USEPA, 2011(12); Table 3.2, 
SP1010(3) 
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APPENDIX P  
GENERIC ASSESSMENT CRITERIA FOR 
PHYTOTOXIC EFFECTS 

Several compounds can inhibit plant growth; hence it is important to have generic assessment 
criteria (GAC) to promote healthy plant growth.  In the absence of other published GAC, the GAC 
have been obtained from legislation (UK and European) and guidance related to the use of sewage 
sludge on agricultural fields. 

The Council of European Communities Sewage Sludge Directive (86/278/EEC) dated 1986, has 
been transposed into UK law by Statutory Instrument No. 1263, The Sludge (use in Agriculture) 
Regulations 1989 (Public Health England, Wales and Scotland), as ammended in 1990 and The 
Sludge (use in Agriculture) Regulations (Northern Ireland) SR No, 245, 1990.   In addition, the 
Department of Environment (DoE) produced a Code of Practice (CoP) (Updated 2nd Edition) in 
2006 which provided guidance on the application of sewage sludge on agricultural land (however 
the status of this document is unclear as it is on the archive section of the Defra website).  

The directive seeks to encourage the use of sewage sludge in agriculture and to regulate its use in 
prevent  To this end, 

it prohibits the use of untreated sludge on agricultural land unless it is injected or incorporated into 
the soil. Treated sludge is defined as having undergone "biological, chemical or heat treatment, 
long-term storage or any other appropriate process so as significantly to reduce its fermentability 
and the health hazards resulting from its use". To provide protection against potential health risks 
from residual pathogens, sludge must not be applied to soil in which fruit and vegetable crops are 
growing, or less than ten months before fruit and vegetable crops are to be harvested. Grazing 
animals must not be allowed access to grassland or forage land less than three weeks after the 
application of sludge. 

The specified limits of concentrations of selected elements in soil are presented in Table 4 of the 
updated 2nd Edition of the DoE Code of Practice and are designed to protect plant growth.  It is 
noted that these values are more stringent than the values set in current UK regulations. However, 
since they were ammended following recommendations from the Independent Scientific Committee 
in 1993. (MAFF/DOE 1993).  The GAC are presented in Table 1.   
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Table 1: Generic assessment criteria 

Determinant 
Generic assessment criteria (mg/kg) 

pH 5.0 < 5.5 pH 5.5 < 6.0 pH 6.0 < 7.0 pH >7.0 

Zinc 200 200 200 300 

Copper 80 100 135 200 

Nickel 50 60 75 110 

Lead 300 300 300 300 

Cadmium 3 3 3 3 

Mercury 1 1 1 1 

Note: Only compounds with assessment criteria documented within the Directive 86/278/EEC have been 

included, although criteria for 5 additional compounds have been presented within the 2006 CoP. 
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APPENDIX Q  
GENERIC ASSESSMENT CRITERIA FOR 
POTABLE WATER SUPPLY PIPES 

A range of pipe materials is available and careful selection, design and installation is required to 
ensure that water supply pipes are satisfactorily installed and meet the requirements of the Water 
Supply (Water Fittings) Regulations 1999 in England and Wales, the Byelaws 2000 in Scotland and 
the Northern Ireland Water Regulations. The regulations include a requirement to use only suitable 
materials when laying water pipes and laying water pipes without protection is not permitted at 
contaminated sites. The water supply company has a statutory duty to enforce the regulations.  

Contaminants in the ground can pose a risk to human health by permeating potable water supply 
pipes. To fulfil their statutory obligation, UK water supply companies require robust evidence from 
developers to demonstrate either that the ground in which new plastic supply pipes will be laid is 
free from specific contaminants, or that the proposed remedial strategy will mitigate any existing 
risk. If these requirements cannot be demonstrated to the satisfaction of the relevant water 
company, it becomes necessary to specify an alternative pipe material on the whole development 
or in specific zones.  

In 2010, UK Water Industry Research (UKWIR) published Guidance for the Selection of Water 
Supply Pipes to be used in Brownfield Sites (Report Ref. No. 10/WM/03/21). This report reviewed 
previously published industry guidelines and threshold concentrations adopted by individual water 
supply companies.  

The focus of the UKWIR research project was to develop clear and concise procedures, which 
provide consistency in the pipe selection decision process. It was intended to provide guidance that 
can be used to ensure compliance with current regulations and to prevent water supply pipe failing 
prematurely due to the presence of contamination. 

The report concluded that in most circumstances only organic contaminants pose a potential risk 
to plastic pipe materials and Table 3.1 of the report provides threshold concentrations for 
polyethylene (PE) and polyvinyl chloride (PVC) pipes for the organic contaminants of concern. The 
report also makes recommendations for the procedures to be adopted in the design of site 
investigations and sampling strategies, and the assessment of data, to ensure that the ground 
through which water supply pipes will be laid is adequately characterised. 

Risks to water supply pipes have therefore been assessed against the threshold concentrations for 
PE and PVC pipe specified in Table 3.1 of Report 10/WM/03/21, which have been adopted as the 
GAC for this linkage and are reproduced in Table A3 below. 

Since water supply pipes are typically laid at a minimum depth of 0.75 m below finished ground 
levels, sample results from depths between 0.5 m and 1.5 m below finished level are generally 
considered suitable for assessing risks to water supply. Samples outside these depths can be used, 
providing the stratum is the same as that in which water supply pipes are likely to be located. The 
report specifies that sampling should characterise the ground conditions to a minimum of 0.5 m 
below the proposed depth of the pipe. 

It should be noted that the assessment provided in this report is a guide and the method of 
assessment and recommendations should be checked with the relevant water supply company. 
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Table Q1: Generic assessment criteria for water supply pipes 

 
Pipe material 

GAC (mg/kg) 

 Parameter group PE PVC 

1 Extended VOC suite by purge and trap or head space and GC-MS with 
TIC  

(Not including compounds within group 1a) 

0.5 0.125 

1a  BTEX + MTBE 0.1 0.03 

2 SVOCs TIC by purge and trap or head space and GC-MS with TIC 
(aliphatic and aromatic C5 C10)  

(Not including compounds within group 2e and 2f) 

2 1.4 

2e  Phenols 2 0.4 

2f  Cresols and chlorinated phenols 2 0.04 

3 Mineral oil C11 C20 10 Suitable 

4 Mineral oil C21 C40 500 Suitable 

5 Corrosive (conductivity, redox and pH) Suitable Suitable 

Specific suite identified as relevant following site investigation 

2a Ethers 0.5 1 

2b Nitrobenzene 0.5 0.4 

2c Ketones 0.5 0.02 

2d Aldehydes 0.5 0.02 

6 Amines Not suitable Suitable 

Notes: where  is considered resistant to permeation or degradation and 
no threshold concentration has been specified by UKWIR. 

 

 

 

  


