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For the attention of: Liam Orrell 

Dear Liam, 

COVER SYSTEM VALIDATION REPORT – PLOT 4, CIRCLE SQUARE, MANCHESTER 

1. INTRODUCTION 

This document presents information obtained as part of the remedial actions carried in accordance 

with the approved Remediation Strategy at the Circle Square redevelopment scheme located at 

Brancaster Road, Off Oxford Road, Manchester, M1 7ED .  

This letter report has been produced in line with RSK’s service constraints presented in Appendix A. 

2. BACKGROUND 

The proposed development consists of a 14-storey building with car parking on the lower floors and a 

hotel on the upper floors, with approximately 1,510m³ of soft landscaping in the west and south. 

Previous site investigation undertaken by NX Consulting (NX299)  identified the presence of asbestos 

within made ground (including amosite loose fibres and insultation lagging, and chrysotile loose fibres) 

requiring remedial action as part of the proposed redevelopment in order to protect end users of the 

site. In respect of this, a remediation strategy (RS) for the site was prepared by Curtins (Ref: 067163-

CUR-00-XX-RP-GE-001-V01, dated 29th November 2017) which set out the requirement for ‘clean’ 

cover soils in soft landscaped areas in order to mitigate potential risks to end users coming into contact 

with asbestos in soil. The RS was subsequently approved Manchester City Council (Planning 

correspondence reference: CDN/17/0807, dated 12th March 2018).  

This letter report details the relevant field records/ descriptions, supporting photographs and 

certificates of chemical analysis associated with the validation of imported soils placed as ‘clean’ cover 

within soft landscaped area of the site.
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3. SPECIFIC REMEDIATION REQUIREMENTS 

The RS prepared by Curtins concluded that the majority of the built development was to comprise 

surface hard cover (buildings, car parking and walkways) and, where present, the hard surfacing 

would be sufficient to provide an engineered break in the contaminant linkage thus protecting end-

users of the site. However, several small areas of soft landscaping were proposed within the final 

development layout and it was concluded that in these areas any site-derived granular made ground 

would unlikely be suitable to remain within 300mm of soft cover finish level therefore a soil cover 

system would be required in these areas. 

3.1 Physical Validation requirements 

The RS specified that in soft landscaped areas of the site ‘clean’ cover soil would be required to meet 

the below specification:  

 The cover system shall be a minimum of 300mm thick and comprise a 150mm minimum 

thickness of topsoil, overlying 150mm of subsoil. A Terram (geotextile) separator layer 

should be placed between the cover system and any underlying made ground.  

The RS required that validation of the physical thickness of cover soils placed in soft landscaping 

areas be completed an environmental specialist. 

3.2 Chemical validation frequency and criteria  

The RS required that chemical validation of imported cover soils be undertaken by “assessment of 

sample chemical data against the ‘Residential with home-grown produce’ assessment criteria”. 

However, no assessment criteria were included in the version of the RS provided to RSK. Therefore, 

RSK has adopted its own human health generic assessment criteria (GAC) for the assessment.  The 

GAC that have been selected are specific to a residential with home-grown produce end-use and so 

are considered to provide a conservative approach to the assessment given the proposed end-use of 

the site will be less sensitive (i.e. apartment  and hotel). 

A copy of the GAC including information on how they were derived is included as Appendix G. 

4. REMEDIATION VALIDATION 

An engineer from RSK attended site on two occasions to sample imported topsoil and subsoil (23 

June 2020) and to inspect soils placed within 300mm of finish level in soft landscaping areas (10 

September 2020). Details of the records provided by Russell and collected by RSK as part of the 

validation process are provided in the sections below.  

4.1 Chemical testing 

Russell confirmed that approximately c.36m3 of certified topsoil was imported to the site from 

Newbridge Farm, Stopgate Lane, Simonswood Kirkby L33 4YH. In addition, approximately c.30m3 of 

certified subsoil was imported to the site Nook Lane, Leigh, Tyldesley, Manchester, M29 7LW. Copies 

of the material import tickets are presented in Appendix B. Copies of the chemical testing certificates 

provided to RSK by the suppliers via Russell are presented within Appendix E.  
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4.2 Chemical testing undertaken at source 

In support of the material transfer, chemical certificates of analysis for samples of the imported 

materials collected at the source site were provided to RSK.  Review of the chemical testing data 

against RSK’s GAC indicated no exceedances of the assessment criteria.   

Copies of the chemical testing certificates relating to imported topsoil and subsoil are presented in 

Appendix E.  

4.3 Chemical testing undertaken following import 

A total of four samples (2No. topsoil and 2No. subsoil) were collected by RSK from stockpiles of 

imported soils following delivery to site. Samples were collected in a selection of containers 

appropriate to the anticipated testing suite before being placed into coolboxes with icepacks. The 

samples were transferred to the testing laboratory at Envirolab, Hyde under chain of custody 

documentation and tested for a general suite of analysis including speciated PAHs, heavy metals, pH, 

total organic carbon and asbestos in soil to allow assessment of the chemical suitability of the imported 

soils for use within 300mm of the surface in soft cover areas on site. Copies of the chemical testing 

certificates are presented in Appendix F. 

Comparison of the chemical data with the RSK GAC indicated no exceedances of the assessment 

criteria.  A copy of this assessment is as presented on Appendix H. 

4.4 Physical validation 

RSK visited site to inspect the physical thickness of imported cover soils placed in the soft landscaping 

areas. The visit was completed on 10 September 2020 with 6 no. inspection pits (reference TH1 to 

TH6, inclusive) excavated at a general spread of locations across soft landscaping areas of the 

development. The inspection pits confirmed that imported cover soils placed within soft landscaped 

areas were of sufficient thickness, composition and construction to meet the requirements of the RS. 

As required by the RS, the presence of a geotextile break layer was recorded at the base of each 

inspection pit. 

Photographic records of the physical inspections are presented in Appendix C. Summary tables of 

the ground conditions encountered in the validation inspection pits are provided in Appendix D.  

A plan showing the locations of the inspection pits is included as Figure 1. 

5. CONCLUSIONS 

Based on the assessment of physical inspection records and chemical testing data collected by RSK 

together with information provided to RSK for review by Russell, it is concluded that imported cover 

soils placed in soft landscaping areas of the site are of both sufficient construction and chemical quality 

to meet the requirements the approved RS. On this basis, it is concluded that the requirements of the 

RS have been achieved and further assessment and/ or validation of cover soils are not considered 

necessary at this time. 
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This concludes the remediation validation report for the Circle Square redevelopment scheme located 

at Brancaster Road, Off Oxford Road, Manchester, M1 7ED .  

Should you wish to discuss this letter report in more detail, please do not hesitate to contact the 

undersigned. 

Yours sincerely 

On behalf of RSK Environment Limited 

 

 

 
Ashley Standen-Howard    Karl Hall 
Graduate Geo-environmental Engineer   Principal Geo-environmental Engineer
  

Encs 

Figure 1 Cover system validation locations 
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APPENDIX A  
SERVICE CONSTRAINTS 

1. This report and the site investigation carried out in connection with the report (together the 
"Services") were compiled and carried out by RSK Environment Limited (RSK) for Sir Robert 
McAlpine Limited (the "Client") in accordance with the terms of a contract [RSK Environment 
Standard Terms and Conditions] between RSK and the Client, dated 28 October 2019. The Services 
were performed by RSK with the reasonable skill and care ordinarily exercised by an  environmental 
consultant at the time the Services were performed. Further, and in particular, the Services were 
performed by RSK taking into account the limits of the scope of works required by the client, the 
time scale involved and the resources, including financial and manpower resources, agreed 
between RSK and the Client. 

2. Other than that, expressly contained in paragraph 1 above, RSK provides no other representation 
or warranty whether express or implied, in relation to the Services. 

3. Unless otherwise agreed in writing, the Services were performed by RSK exclusively for the 
purposes of the Client. RSK is not aware of any interest of or reliance by any party other than the 
Client in or on the Services. Unless expressly provided in writing, RSK does not authorise, consent 
or condone any party other than the client relying upon the Services. Should this report or any part 
of this report, or otherwise details of the Services or any part of the Services be made known to any 
such party, and such party relies thereon that party does so wholly at its own and sole risk and RSK 
disclaims any liability to such parties. Any such party would be well advised to seek independent 
advice from a competent environmental consultant and/or lawyer. 

4. It is RSK's understanding that this report is to be used for the purpose described in the introduction 
to the report. That purpose was a significant factor in determining the scope and level of the 
Services. Should the purpose for which the report is used, or the proposed use of the site change, 
this report may no longer be valid and any further use of or reliance upon the report in those 
circumstances by the client without RSK 's review and advice shall be at the client's sole and own 
risk. Should RSK be requested to review the report after the date of this report, RSK shall be entitled 
to additional payment at the then existing rates or such other terms as agreed between RSK and 
the client. 

5. The passage of time may result in changes in site conditions, regulatory or other legal provisions, 
technology or economic conditions which could render the report inaccurate or unreliable. The 
information and conclusions contained in this report should not be relied upon in the future without 
the written advice of RSK. In the absence of such written advice of RSK, reliance on the report in 
the future shall be at the Client's own and sole risk. Should RSK be requested to review the report 
in the future, RSK shall be entitled to additional payment at the then existing rate or such other terms 
as may be agreed between RSK and the client. 

6. The observations and conclusions described in this report are based solely upon the Services which 
were provided pursuant to the agreement between the Client and RSK. RSK has not performed any 
observations, investigations, studies or testing not specifically set out or required by the contract 
between the client and RSK. RSK is not liable for the existence of any condition, the discovery of 
which would require performance of services not otherwise contained in the Services. For the 
avoidance of doubt, unless otherwise expressly referred to in the introduction to this report, RSK did 
not seek to evaluate the presence on or off the site of asbestos, invasive plants, electromagnetic 
fields, lead paint, heavy metals, radon gas or other radioactive or hazardous materials, unless 
specifically identified in the Services. 

7. The Services are based upon RSK's observations of existing physical conditions at the Site gained 
from a visual inspection of the site together with RSK's interpretation of information, including 
documentation, obtained from third parties and from the Client on the history and usage of the site, 
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unless specifically identified in the Services or accreditation system (such as UKAS ISO 17020:2012 
clause 7.1.6): 

a. The Services were based on information and/or analysis provided by independent 
testing and information services or laboratories upon which RSK was reasonably 
entitled to rely.  

b. The Services were limited by the accuracy of the information, including documentation, 
reviewed by RSK and the observations possible at the time of the visual inspection.  

c. The Services did not attempt to independently verify the accuracy or completeness of 
information, documentation or materials received from the client or third parties, 
including laboratories and information services, during the performance of the Services.  

 RSK is not liable for any inaccurate information or conclusions, the discovery of which inaccuracies 
required the doing of any act including the gathering of any information which was not reasonably 
available to RSK and including the doing of any independent investigation of the information 
provided to RSK save as otherwise provided in the terms of the contract between the Client and 
RSK. 

8. The intrusive environmental site investigation aspects of the Services are a limited sampling of the 
site at pre-determined locations based on the known historic / operational configuration of the site. 
The conclusions given in this report are based on information gathered at the specific test locations 
and can only be extrapolated to an undefined limited area around those locations. The extent of the 
limited area depends on the properties of the materials adjacent and local conditions, together with 
the position of any current structures and underground utilities and facilities, and natural and other 
activities on site. In addition, chemical analysis was carried out for a limited number of parameters 
(as stipulated in the scope between the client and RSK, based on an understanding of the available 
operational and historical information) and it should not be inferred that other chemical species are 
not present. 

9. Any site drawing(s) provided in this report is (are) not meant to be an accurate base plan but is (are) 
used to present the general relative locations of features on, and surrounding, the site.  Features 
(intrusive and sample locations etc) annotated on site plans are not drawn to scale but are centred 
over the approximate location.  Such features should not be used for setting out and should be 
considered indicative only. 

10. The comments given in this report and the opinions expressed are based on the ground conditions 
encountered during the site work and on the results of tests made in the field and in the laboratory. 
However, there may be conditions pertaining to the site that have not been disclosed by the 
investigation and therefore could not be taken into account. In particular, it should be noted that 
there may be areas of made ground not detected due to the limited nature of the investigation or the 
thickness and quality of made ground across the site may be variable. In addition, groundwater 
levels and ground gas concentrations and flows, may vary from those reported due to seasonal, or 
other, effects and the limitations stated in the data should be recognised. 

11. Asbestos is often observed to be present in soils in discrete areas. Whilst asbestos-containing 
materials may have been locally encountered during the fieldworks or supporting laboratory 
analysis, the history of brownfield and demolition sites indicates that asbestos fibres may be present 
more widely in soils and aggregates, which could be encountered during more extensive ground 
works. 

12. Unless stated otherwise, only preliminary geotechnical recommendations are presented in this 
report and these should be verified in a Geotechnical Design Report, once proposed construction 
and structural design proposals are confirmed.  
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APPENDIX B 
MATERIAL IMPORT TICKET











 

Russells WBHO Ltd  
Cover System Validation report – Circle Square 
11318- L01 

APPENDIX C                                                            
PHOTOGRAPHIC LOG  

PHOTOGRAPHIC LOG 

Trial Hole: 
1 

Date: 

10/09/2020 

 

Topsoil thickness: 0.5m 

Subsoil thickness:0.20m 

 

Total cover thickness: 
0.70m 

 

 

 

 

Trial 
Hole: 2 

Date: 

10/09/2020 

 

 

Topsoil thickness: 0.25m 

Subsoil thickness:0.20m 

 

Total cover thickness: 
0.45m 
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Trial 
Hole: 3 

Date: 

10/09/2020 

 

 

Topsoil thickness: 0.18m 

Subsoil thickness: 0.15m 

 

Total cover thickness: 
0.33m 

 

 

 

 

Trial 
Hole: 4 

Date: 

10/09/2020 

 

 

Topsoil thickness: 0.20m 

Subsoil thickness: 0.17m 

 

Total cover thickness: 
0.37m 
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Trial 
Hole: 5 

Date: 

10/09/2020 

 

 

Topsoil thickness: 0.40m 

Subsoil thickness:0.25m 

 

Total cover thickness: 
0.65m 

 

 

 

Trial 
Hole: 6 

Date: 

10/09/2020 

 

 

Topsoil thickness:0.46m 

Subsoil thickness:0.00m 

 

Total cover thickness: 
0.46m 
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APPENDIX D                      
SUMMARY LOG OF GROUND CONDITIONS   



 

Trial hole 

location 

Depth   

(m bgl)  

Description 

TH1 

GL-0.50 
Very soft dark brown mottled grey slightly sandy CLAY with occasional rootlets. Sand 

is fine to coarse. (IMPORTED TOPSOIL)  

0.50-0.70 

Orange slightly gravelly fine to coarse SAND. Gravel is subangular to subrounded fine 

to medium of sandstone and quartzite. (IMPORTED SUBSOIL)  

@ 0.70m geotextile layer at base of hole 

TH2 

GL-0.25 
Very soft dark brown mottled grey slightly sandy CLAY with occasional rootlets. Sand 

is fine to coarse. (IMPORTED TOPSOIL)  

0.25-0.45 

Orange slightly gravelly fine to coarse SAND. Gravel is subangular to subrounded fine 

to medium of sandstone and quartzite. (IMPORTED SUBSOIL)  

@ 0.45m geotextile layer at base of hole 

TH3 

GL-0.18 
Very soft dark brown mottled grey slightly sandy CLAY with occasional rootlets. Sand 

is fine to coarse. (IMPORTED TOPSOIL)  

0.18-0.33 

Orange slightly gravelly fine to coarse SAND. Gravel is subangular to subrounded fine 

to medium of sandstone and quartzite. (IMPORTED SUBSOIL)  

@ 0.33m geotextile layer at base of hole 

TH4 

GL-0.20 Very soft dark brown mottled grey slightly sandy CLAY with occasional rootlets. Sand 

is fine to coarse. (IMPORTED TOPSOIL) 

0.20-0.37 

Orange slightly gravelly fine to coarse SAND. Gravel is subangular to subrounded fine 

to medium of sandstone and quartzite. (IMPORTED SUBSOIL)  

@ 0.37m geotextile layer at base of hole 

TH5 

GL-0.40 
Very soft dark brown mottled grey slightly sandy CLAY with occasional rootlets. Sand 

is fine to coarse. (IMPORTED TOPSOIL)  

0.40-0.65 

Orange slightly gravelly fine to coarse SAND. Gravel is subangular to subrounded fine 

to medium of sandstone and quartzite. (IMPORTED SUBSOIL)  

@ 0.65m geotextile layer at base of hole 

TH6 GL-0.46 

Very soft dark brown mottled grey slightly sandy slightly gravelly CLAY with occasional 

rootlets. Sand is fine to coarse. Gravel is subangular to subrounded fine to coarse of 

sandstone and quartzite. (IMPORTED TOPSOIL) 

@ 0.46m geotextile layer at base of hole 
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APPENDIX E 
CHEMICAL TESTING CERTIFICATES RELATING TO 
IMPORTED TOPSOIL AND SUBSOIL- SOURCE  
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APPENDIX F 
CHEMICAL TESTING CERTIFICATES RELATING TO 
IMPORTED TOPSOIL AND SUBSOIL- ON SITE  
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Units 7 & 8 Sandpits Business Park  
Mottram Road, Hyde, Cheshire, SK14 3AR  

FINAL ANALYTICAL TEST REPORT 

 Envirolab Job Number: 20/05013  
 Issue Number: 1 Date: 07 July, 2020 
 
 
 Client: RSK Environment Ltd Manchester 
  Fourways House 
  57 Hilton Street 
  Manchester 
  Lancashire  
  UK 
  M1 2EJ  
 
 Project Manager: Ashley Standen-Howard/Karl Hall  
 Project Name: Circle Square  
 Project Ref: 11318  
 Order No: N/A  
 Date Samples Received: 23/06/20  
 Date Instructions Received: 23/06/20  
 Date Analysis Completed: 07/07/20  
 
 
 Prepared by:  Approved by:  
 

   
 Danielle Brierley Richard Wong 
 Client Manager Client Manager 
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 Envirolab Job Number: 20/05013 Client Project Name: Circle Square 

   Client Project Ref: 11318 

Lab Sample ID 20/05013/1 20/05013/2 20/05013/3 20/05013/4    

 U
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Client Sample No        

Client Sample ID Topsoil 1 Topsoil 2 Subsoil 1 Subsoil 2    

Depth to Top        

Depth To Bottom        

Date Sampled 23-Jun-20 23-Jun-20 23-Jun-20 23-Jun-20    

Sample Type Soil - ES Soil - ES Soil - ES Soil - ES    

Sample Matrix Code 6A 6AE 4 4    

% Stones >10mmA <0.1 <0.1 <0.1 <0.1    % w/w 0.1 A-T-044 

pHD
M# 7.47 6.85 7.07 7.34    pH 0.01 A-T-031s 

Sulphate (water sol 2:1)D
M# 0.12 0.21 <0.01 <0.01    g/l 0.01 A-T-026s 

Sulphate (acid soluble)D
M#  590  920 <200 <200    mg/kg 200 A-T-028s 

Phenols - Total by HPLCA <0.2 <0.2 <0.2 <0.2    mg/kg 0.2 A-T-050s 

Organic matterD
M# 13.8 10.4 0.1 0.1    % w/w 0.1 A-T-032 OM 

ArsenicD
M# 2 2 <1 <1    mg/kg 1 A-T-024s 

CadmiumD
M# <0.5 <0.5 <0.5 <0.5    mg/kg 0.5 A-T-024s 

CopperD
M# 6 5 2 2    mg/kg 1 A-T-024s 

ChromiumD
M# 9 8 10 10    mg/kg 1 A-T-024s 

LeadD
M# 11 8 2 2    mg/kg 1 A-T-024s 

MercuryD <0.17 <0.17 <0.17 <0.17    mg/kg 0.17 A-T-024s 

NickelD
M# 6 6 6 6    mg/kg 1 A-T-024s 

SeleniumD
M# <1 <1 1 <1    mg/kg 1 A-T-024s 

ZincD
M# 15 15 8 8    mg/kg 5 A-T-024s 
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 Envirolab Job Number: 20/05013 Client Project Name: Circle Square 

   Client Project Ref: 11318 

Lab Sample ID 20/05013/1 20/05013/2 20/05013/3 20/05013/4    
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Client Sample No        

Client Sample ID Topsoil 1 Topsoil 2 Subsoil 1 Subsoil 2    

Depth to Top        

Depth To Bottom        

Date Sampled 23-Jun-20 23-Jun-20 23-Jun-20 23-Jun-20    

Sample Type Soil - ES Soil - ES Soil - ES Soil - ES    

Sample Matrix Code 6A 6AE 4 4    

Asbestos in Soil (inc. matrix)           

Asbestos in soilD
# NAD NAD NAD NAD      A-T-045 

Asbestos ACM - Suitable for Water 
Absorption Test?D 

N/A N/A N/A N/A      A-T-045 
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 Envirolab Job Number: 20/05013 Client Project Name: Circle Square 

   Client Project Ref: 11318 

Lab Sample ID 20/05013/1 20/05013/2 20/05013/3 20/05013/4    
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Client Sample No        

Client Sample ID Topsoil 1 Topsoil 2 Subsoil 1 Subsoil 2    

Depth to Top        

Depth To Bottom        

Date Sampled 23-Jun-20 23-Jun-20 23-Jun-20 23-Jun-20    

Sample Type Soil - ES Soil - ES Soil - ES Soil - ES    

Sample Matrix Code 6A 6AE 4 4    

PAH-16MS           

AcenaphtheneA
M# <0.01 <0.01 <0.01 <0.01    mg/kg 0.01 A-T-019s 

AcenaphthyleneA
M# <0.01 <0.01 <0.01 <0.01    mg/kg 0.01 A-T-019s 

AnthraceneA
M# 0.06 <0.02 <0.02 <0.02    mg/kg 0.02 A-T-019s 

Benzo(a)anthraceneA
M# 0.13 0.11 <0.04 <0.04    mg/kg 0.04 A-T-019s 

Benzo(a)pyreneA
M# 0.14 0.09 <0.04 <0.04    mg/kg 0.04 A-T-019s 

Benzo(b)fluorantheneA
M# 0.19 0.15 <0.05 <0.05    mg/kg 0.05 A-T-019s 

Benzo(ghi)peryleneA
M# <0.05 <0.05 <0.05 <0.05    mg/kg 0.05 A-T-019s 

Benzo(k)fluorantheneA
M# <0.07 <0.07 <0.07 <0.07    mg/kg 0.07 A-T-019s 

ChryseneA
M# 0.11 <0.06 <0.06 <0.06    mg/kg 0.06 A-T-019s 

Dibenzo(ah)anthraceneA
M# <0.04 <0.04 <0.04 <0.04    mg/kg 0.04 A-T-019s 

FluorantheneA
M# 0.16 0.15 <0.08 <0.08    mg/kg 0.08 A-T-019s 

FluoreneA
M# <0.01 <0.01 <0.01 <0.01    mg/kg 0.01 A-T-019s 

Indeno(123-cd)pyreneA
M# 0.08 0.06 <0.03 <0.03    mg/kg 0.03 A-T-019s 

Naphthalene A
M# <0.03 <0.03 <0.03 <0.03    mg/kg 0.03 A-T-019s 

PhenanthreneA
M# 0.08 0.11 <0.03 <0.03    mg/kg 0.03 A-T-019s 

PyreneA
M# 0.14 0.12 <0.07 <0.07    mg/kg 0.07 A-T-019s 

Total PAH-16MSA
M# 1.09 0.79 <0.08 <0.08    mg/kg 0.01 A-T-019s 
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 Envirolab Job Number: 20/05013 Client Project Name: Circle Square 

   Client Project Ref: 11318 

Lab Sample ID 20/05013/1 20/05013/2 20/05013/3 20/05013/4    
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Client Sample No        

Client Sample ID Topsoil 1 Topsoil 2 Subsoil 1 Subsoil 2    

Depth to Top        

Depth To Bottom        

Date Sampled 23-Jun-20 23-Jun-20 23-Jun-20 23-Jun-20    

Sample Type Soil - ES Soil - ES Soil - ES Soil - ES    

Sample Matrix Code 6A 6AE 4 4    

TPH CWG           

Ali >C5-C6A
# <0.01 <0.01 <0.01 <0.01    mg/kg 0.01 A-T-022s 

Ali >C6-C8A
# 0.02 0.02 <0.01 <0.01    mg/kg 0.01 A-T-022s 

Ali >C8-C10A <1 <1 <1 <1    mg/kg 1 A-T-055s 

Ali >C10-C12A
M# <1 <1 <1 <1    mg/kg 1 A-T-055s 

Ali >C12-C16A
M# <1 <1 <1 <1    mg/kg 1 A-T-055s 

Ali >C16-C21A
M# 3 2 <1 <1    mg/kg 1 A-T-055s 

Ali >C21-C35A 43 48 3 <1    mg/kg 1 A-T-055s 

Total AliphaticsA 44 50 3 <1    mg/kg 1 A-T-055s 

Aro >C5-C7A
# <0.01 <0.01 <0.01 <0.01    mg/kg 0.01 A-T-022s 

Aro >C7-C8A
# <0.01 <0.01 <0.01 <0.01    mg/kg 0.01 A-T-022s 

Aro >C8-C10A 3 3 1 <1    mg/kg 1 A-T-055s 

Aro >C10-C12A
M# <1 <1 <1 <1    mg/kg 1 A-T-055s 

Aro >C12-C16A 2 3 <1 <1    mg/kg 1 A-T-055s 

Aro >C16-C21A
M# 8 8 <1 <1    mg/kg 1 A-T-055s 

Aro >C21-C35A
M# 129 133 10 <1    mg/kg 1 A-T-055s 

Total AromaticsA 142 144 12 <1    mg/kg 1 A-T-055s 

TPH (Ali & Aro >C5-C35)A 188 195 15 <1    mg/kg 1 A-T-055s 

BTEX - BenzeneA
# <0.01 <0.01 <0.01 <0.01    mg/kg 0.01 A-T-022s 

BTEX - TolueneA
# <0.01 <0.01 <0.01 <0.01    mg/kg 0.01 A-T-022s 

BTEX - Ethyl BenzeneA
# <0.01 <0.01 <0.01 <0.01    mg/kg 0.01 A-T-022s 

BTEX - m & p XyleneA
# <0.01 <0.01 <0.01 <0.01    mg/kg 0.01 A-T-022s 

BTEX - o XyleneA
# <0.01 <0.01 <0.01 <0.01    mg/kg 0.01 A-T-022s 

MTBEA
# <0.01 <0.01 <0.01 <0.01    mg/kg 0.01 A-T-022s 
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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. 
The Client Sample No, Client Sample ID, Depth to Top, Depth to Bottom and Date Sampled were all provided by the client. 
 
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 and this supersedes any “A” subscripts 
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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Envirolab Deviating Samples Report 
Units 7&8 Sandpits Business Park, Mottram Road, Hyde, SK14 3AR 
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NO DEVIATIONS IDENTIFIED 
If, at any point before reaching the laboratory, the temperature of the samples has breached those set in published standards, e.g. BS-EN 5667-3, 
ISO 18400-102:2017, then the concentration of any affected analytes may differ from that at the time of sampling. 
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Generic assessment criteria for human health: residential scenario 
with home-grown produce 

Background 

RSK’s 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 C4SL exposure modifications, with the exception of the “top two” 

produce type approach taken in the C4SL, have been applied to the current RSK GAC. These 

include alterations to daily inhalation rates for residential and commercial scenarios, reducing soil 

adherence factors in children (age classes 1 to 12 only) for residential land use, reducing 

exposure frequency for dermal contact outdoors for residential land use, and updated produce 

type consumption rates (90th percentile) based on recent data from the National Diet and 

Nutrition Survey.  

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. 

Conceptual model 

In accordance with SR3(5), the residential with home-grown produce scenario considers risks to a 

female child between the ages of 0 and 6 years old as the highest risk scenario. In accordance 

with Box 3.1 of SR3(5), the pathways considered for production of the SAC in the residential with 

home-grown produce scenario are 

• direct soil and dust ingestion 
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• consumption of home-grown produce 

• consumption of soil attached to home-grown produce 

• dermal contact with soil and indoor dust 

• inhalation of indoor and outdoor dust and vapours. 

Figure 1 is a conceptual model illustrating these linkages. 

In line with guidance in the EA SGV report for cadmium(1), the RSK GAC for cadmium has been 

derived based on estimates representative of lifetime exposure. Although young children are 

generally more likely to have higher exposures to soil contaminants, the renal toxicity of 

cadmium, and the derivation of the TDIoral and TDIinh, are based on considerations of the kidney 

burden accumulated over 50 years or so. It is therefore reasonable to consider exposure not just 

in childhood but averaged over a longer period. 

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 
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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 

adopted them as GAC for these six substances. Toxicological and specific chemical parameters 

for 1,2,4-trimethylbenzene, barium and methyl tertiary-butyl ether (MTBE) 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 residential with home-grown produce scenario, the CLEA default building is a small, two-

storey terrace house with a concrete ground-bearing slab. The house is assumed to have a 

100m2 private garden consisting of lawn and flowerbeds, incorporating a 20m2 plot for growing 

fruit and vegetables consumed by the residents. SR3(5) notes this residential building type to be 

the most conservative in terms of potential for vapour intrusion. The building parameters used in 

the production of the RSK GACs are the default CLEA v1.06 inputs presented in Table 3.3 of 

SR3(3), with a dust loading factor detailed in Section 9.3 of SR3(5). The parameters for a sandy 

loam soil type were used in line with Table 4.4 of SR3(5). This includes a value of 6% for the 

percentage of soil organic matter (SOM) within the soil. In RSK’s experience, this is rather high 

for many sites. To avoid undertaking site-specific risk assessments for 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 residential with home-
grown produce land-use scenario 

In summary, the RSK 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 Tables 2 and 3 below. 

The final selected GAC are presented by pathway in Table 4 and the combined GAC in Table 5. 
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Table 1: Exposure assessment parameters for residential scenario 
with home-grown produce – inputs for CLEA model 

Parameter Value Justification 

Land use 
Residential with 
homegrown produce 

Chosen land use 

Receptor 
Female child age  
1 to 6 

Key generic assumption given in 
Box 3.1, SR3(5) 

Building Small terraced house 

Key generic assumption given in 
Box 3.1, SR3. Small, two-storey 
terraced house chosen, as it is the 
most conservative residential 
building type in terms of protection 
from vapor intrusion (Section 3.4.6, 
SR3)(5) 

Soil type Sandy Loam 

Most common UK soil type 
(Section 4.3.1, from Table 3.1, 
SR3)(5) 

Start AC 
(age class) 

1 
Range of age classes corresponding 
to key generic assumption that the 
critical receptor is a young female 
child aged 0–6. From Box 3.1, 
SR3(5) 

End AC (age 
class) 

6 

SOM (%) 

6 

Representative of sandy loamy soil 
according to EA guidance note 
dated January 2009 entitled 
‘Changes We Have Made to the 
CLEA Framework Documents’(13) 

1 To provide SAC for sites where 
SOM <6% as often observed by 
RSK 2.5 

pH 7 Model default 

 

Figure 1: Conceptual model for residential scenario with home-grown 
produce 

Migration of 
vapours from soil 

Ingestion and dermal contact 
with soil and dust. Inhalation 
of dust and vapour 

Ingestion and dermal 
contact with 
backtracked soil and 
dust. Inhalation of dust 
and vapour 

 

On-site house  

(two-storey terrace) 

28m2 x 4.8m high 

 

 

Sandy loam Depth to top of soil contamination is 
0m bgl for outside pathways, 0.65m 
bgl for indoor pathways. 
Contamination is assumed to be 2m 
thick and the source not to decline 

Ingestion of vegetables and fruit 
grown in contaminated soil. 
Ingestion of contaminated soil 
adhered to surface 
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Table 2: Residential with home-grown produce – modified home-grown produce data  

Name 
Consumption rate 90th percentile (g 
FW kg-1 BW day-1) by age class 

Dry weight 
conversion 
factor  
(g DW g-1 
FW) 

Home-
grown 
fraction 
(average) 

Home-
grown 
fraction 
(high 
end) 

Soil 
loading 
factor  
(g g-1 DW) 

Preparation 
correction 
factor 

 1 2 3 4 5 6 

Green 
vegetables 

7.12 5.87 5.87 5.87 4.53 4.53 0.096 0.05 0.33 1.00E-03 2.00E-01 

Root 
vegetables 

10.7 2.83 2.83 2.83 2.14 2.14 0.103 0.06 0.4 1.00E-03 1.00E+00 

Tuber 
vegetables 

16 6.6 6.6 6.6 4.95 4.95 0.21 0.02 0.13 1.00E-03 1.00E+00 

Herbaceous 
fruit 

1.83 3.39 3.39 3.39 2.24 2.24 0.058 0.06 0.4 1.00E-03 6.00E-01 

Shrub fruit 2.23 0.46 0.46 0.46 0.19 0.19 0.166 0.09 0.6 1.00E-03 6.00E-01 

Tree fruit 3.82 10.3 10.3 10.3 5.16 5.16 0.157 0.04 0.27 1.00E-03 6.00E-01 

Justification Table 3.4,  SP1010 (3) 
Table 6.3, 
SR3(5) 

Table 4.19, SR3(5) Table 6.3, SR3(5) 

Table 3: Residential with home-grown produce – modified and use and receptor data  

Parameter Unit 
Age class 

1 2 3 4 5 6 

EF (soil and dust ingestion) day yr-1 180 365 365 365 365 365 

EF (consumption of home-
grown produce) 

day yr-1 180 365 365 365 365 365 

EF (skin contact, indoor) day yr-1 180 365 365 365 365 365 

EF (skin contact, outdoor) day yr-1 170 170 170 170 170 170 

EF (inhalation of dust and 
vapour, indoor) 

day yr-1 365 365 365 365 365 365 

EF (inhalation of dust and 
vapour, outdoor) 

day yr-1 365 365 365 365 365 365 

Justification Table 3.5, SP1010(3); Table 3.1, SR3(5) 

Soil to skin adherence factor 
(outdoor) 

mg cm-2 
day-1 

0.1 0.1 0.1 0.1 0.1 0.1 

Justification Table 3.5, SP1010(3) 

Inhalation rate m3 day-1 5.4 8.0 8.9/f 10.1 10.1 10.1 

Justification Mean value USEPA, 2011(12); Table 3.2, SP1010(3) 

Notes: For cadmium, the exposure assessment for a residential land use is based on estimates representative 
of lifetime exposure AC1-18. This is because the TDIoral and TDIinh are based on considerations of the kidney 
burden accumulated over 50 years. It is therefore reasonable to consider exposure not just in childhood but 
averaged over a longer period. See the Environment Agency Science Report SC05002/ TOX 3(1), Science 
Report SC050021/Cadmium SGV(1) and the project report SP1010(3) for more information.  
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GENERIC ASSESSMENT CRITERIA FOR HUMAN HEALTH - RESIDENTIAL WITH HOME-GROWN PRODUCE

Table 4

Human Health Generic Assessment Criteria by Pathway for Residential With Home-Grown Produce Scenario

Compound Oral Inhalation Combined Oral Inhalation Combined Oral Inhalation Combined

Metals 

Arsenic  (a,b) 3.71E+01 5.26E+02 NR NR 3.71E+01 5.26E+02 NR NR 3.71E+01 5.26E+02 NR NR

Barium  (b) 1.34E+03 NR NR NR 1.34E+03 NR NR NR 1.34E+03 NR NR NR

Beryllium 1.13E+02 1.72E+00 NR NR 1.13E+02 1.72E+00 NR NR 1.13E+02 1.72E+00 NR NR

Boron 3.00E+02 5.20E+06 NR NR 3.00E+02 5.20E+06 NR NR 3.00E+02 5.20E+06 NR NR

Cadmium (a) 2.30E+01 4.88E+02 2.21E+01 NR 2.30E+01 4.88E+02 2.21E+01 NR 2.30E+01 4.88E+02 2.21E+01 NR

Chromium (III) - trivalent (c) 1.84E+04 9.07E+02 NR NR 1.84E+04 9.07E+02 NR NR 1.84E+04 9.07E+02 NR NR

Chromium (VI) - hexavalent (a,d) 5.85E+01 2.06E+01 NR NR 5.85E+01 2.06E+01 NR NR 5.85E+01 2.06E+01 NR NR

Copper 2.72E+03 1.41E+04 2.47E+03 NR 2.72E+03 1.41E+04 2.47E+03 NR 2.72E+03 1.41E+04 2.47E+03 NR

Lead (a) 2.01E+02 NR NR NR 2.01E+02 NR NR NR 2.01E+02 NR NR NR

Elemental Mercury (Hg
0
) (d) NR 2.35E-01 NR 4.31E+00 NR 5.60E-01 NR 1.07E+01 NR 1.22E+00 NR 2.58E+01

Inorganic Mercury (Hg
2+

) 3.95E+01 3.63E+03 3.91E+01 NR 3.95E+01 3.63E+03 3.91E+01 NR 3.95E+01 3.63E+03 3.91E+01 NR

Methyl Mercury (Hg
4+

) 1.26E+01 1.87E+01 7.52E+00 7.33E+01 1.26E+01 3.62E+01 9.34E+00 1.42E+02 1.26E+01 7.68E+01 1.08E+01 3.04E+02

Nickel  (d) 1.27E+02 1.81E+02 NR NR 1.27E+02 1.81E+02 NR NR 1.27E+02 1.81E+02 NR NR

Selenium  (b) 2.58E+02 NR NR NR 2.58E+02 NR NR NR 2.58E+02 NR NR NR

Vanadium 4.13E+02 1.46E+03 NR NR 4.13E+02 1.46E+03 NR NR 4.13E+02 1.46E+03 NR NR

Zinc  (b) 3.86E+03 3.63E+07 NR NR 3.86E+03 3.63E+07 NR NR 3.86E+03 3.63E+07 NR NR

Cyanide (free) 1.37E+00 1.37E+04 1.37E+00 NR 1.37E+00 1.37E+04 1.37E+00 NR 1.37E+00 1.37E+04 1.37E+00 NR

Volatile Organic Compounds 

Benzene (a) 2.62E-01 9.01E-01 2.03E-01 1.22E+03 5.39E-01 1.68E+00 4.08E-01 2.26E+03 1.16E+00 3.48E+00 8.72E-01 4.71E+03

Toluene 1.53E+02 9.08E+02 1.31E+02 8.69E+02 3.49E+02 2.00E+03 2.97E+02 1.92E+03 7.95E+02 4.55E+03 6.77E+02 4.36E+03

Ethylbenzene 1.10E+02 8.34E+01 4.74E+01 5.18E+02 2.61E+02 1.96E+02 1.12E+02 1.22E+03 6.00E+02 4.58E+02 2.60E+02 2.84E+03

Xylene - m 2.10E+02 8.25E+01 5.92E+01 6.25E+02 5.01E+02 1.95E+02 1.40E+02 1.47E+03 1.15E+03 4.56E+02 3.27E+02 3.46E+03

Xylene - o 1.92E+02 8.87E+01 6.07E+01 4.78E+02 4.56E+02 2.08E+02 1.43E+02 1.12E+03 1.05E+03 4.86E+02 3.32E+02 2.62E+03

Xylene - p 1.98E+02 7.93E+01 5.66E+01 5.76E+02 4.70E+02 1.86E+02 1.33E+02 1.35E+03 1.08E+03 4.36E+02 3.10E+02 3.17E+03

Total xylene 1.92E+02 7.93E+01 5.66E+01 6.25E+02 4.56E+02 1.86E+02 1.33E+02 1.47E+03 1.05E+03 4.36E+02 3.10E+02 3.46E+03

Methyl tertiary-Butyl ether (MTBE) 1.54E+02 1.04E+02 6.22E+01 2.04E+04 2.97E+02 1.69E+02 1.08E+02 3.31E+04 6.03E+02 3.21E+02 2.10E+02 6.27E+04

1,1,1,2 Tetrachloroethane 5.39E+00 1.54E+00 1.20E+00 2.60E+03 1.27E+01 3.56E+00 2.78E+00 6.02E+03 2.92E+01 8.29E+00 6.46E+00 1.40E+04

1,1,2,2-Tetrachloroethane 2.81E+00 3.92E+00 1.64E+00 2.67E+03 6.10E+00 8.04E+00 3.47E+00 5.46E+03 1.36E+01 1.76E+01 7.67E+00 1.20E+04

1,1,1-Trichloroethane 3.33E+02 9.01E+00 8.77E+00 1.43E+03 7.26E+02 1.84E+01 1.80E+01 2.92E+03 1.62E+03 4.04E+01 3.94E+01 6.39E+03

1,1,2 Trichloroethane 1.95E+00 1.25E+00 7.62E-01 4.03E+03 4.21E+00 2.55E+00 1.59E+00 8.21E+03 9.35E+00 5.59E+00 3.50E+00 1.80E+04

1,1-Dichloroethene 1.93E+01 3.29E-01 3.23E-01 2.23E+03 3.85E+01 5.82E-01 5.74E-01 3.94E+03 8.15E+01 1.17E+00 1.16E+00 7.94E+03

1,2-Dichloroethane 3.17E-02 9.20E-03 7.13E-03 3.41E+03 5.73E-02 1.33E-02 1.08E-02 4.91E+03 1.09E-01 2.28E-02 1.88E-02 8.43E+03

1,2,4-Trimethylbenzene NR 1.76E+00 NR 4.74E+02 NR 4.26E+00 NR 1.16E+03 NR 9.72E+00 NR 2.76E+03

1,3,5-Trimethylbenzene (e) NR NR NR 2.30E+02 NR NR NR 5.52E+02 NR NR NR 1.30E+03

1,2-Dichloropropane 4.28E+00 3.40E-02 3.37E-02 1.19E+03 8.44E+00 6.00E-02 5.96E-02 2.11E+03 1.77E+01 1.21E-01 1.20E-01 4.24E+03

Carbon Tetrachloride (tetrachloromethane) 3.10E+00 2.58E-02 2.57E-02 1.52E+03 7.11E+00 5.65E-02 5.62E-02 3.32E+03 1.62E+01 1.28E-01 1.27E-01 7.54E+03

Chloroethane NR 1.17E+01 NR 2.61E+03 NR 1.59E+01 NR 3.54E+03 NR 2.57E+01 NR 5.71E+03

Chloromethane NR 1.17E-02 NR 1.91E+03 NR 1.38E-02 NR 2.24E+03 NR 1.85E-02 NR 2.99E+03

Cis 1,2 Dichloroethene 1.56E-01 NR NR 3.94E+03 2.66E-01 NR NR 6.61E+03 5.18E-01 NR NR 1.29E+04

Dichloromethane 7.04E-01 3.05E+00 6.24E-01 7.27E+03 1.27E+00 4.06E+00 1.08E+00 9.68E+03 2.33E+00 6.42E+00 1.92E+00 1.53E+04

Tetrachloroethene 4.49E+00 1.79E-01 1.76E-01 4.24E+02 1.04E+01 4.02E-01 3.94E-01 9.51E+02 2.38E+01 9.21E-01 9.04E-01 2.18E+03

Trans 1,2 Dichloroethene 6.45E+00 2.76E-01 NR 3.42E+03 1.29E+01 4.99E-01 NR 6.17E+03 2.74E+01 1.02E+00 NR 1.26E+04

Trichloroethene 2.83E-01 1.72E-02 1.62E-02 1.54E+03 6.26E-01 3.59E-02 3.40E-02 3.22E+03 1.41E+00 7.98E-02 7.55E-02 7.14E+03

Vinyl Chloride (chloroethene) 3.82E-03 7.73E-04 6.43E-04 1.36E+03 6.87E-03 1.00E-03 8.73E-04 1.76E+03 1.25E-02 1.53E-03 1.36E-03 2.69E+03

Semi-Volatile Organic Compounds

2-Chloronaphthalene 2.76E+02 5.39E+00 5.29E+00 1.14E+02 6.59E+02 1.33E+01 1.30E+01 2.80E+02 1.45E+03 3.17E+01 3.10E+01 6.69E+02

Acenaphthene 2.27E+02 4.86E+04 2.26E+02 5.70E+01 5.41E+02 1.18E+05 5.38E+02 1.41E+02 1.18E+03 2.68E+05 1.17E+03 3.36E+02

Acenaphthylene 1.85E+02 4.59E+04 1.84E+02 8.61E+01 4.42E+02 1.11E+05 4.40E+02 2.12E+02 9.78E+02 2.53E+05 9.74E+02 5.06E+02

Anthracene 2.43E+03 1.53E+05 2.39E+03 1.17E+00 5.53E+03 3.77E+05 5.45E+03 2.91E+00 1.10E+04 8.76E+05 1.09E+04 6.96E+00

Soil Saturation 

Limit (mg/kg)

SAC Appropriate to Pathway SOM 1% (mg/kg) SAC Appropriate to Pathway SOM 6% (mg/kg)Soil Saturation 

Limit (mg/kg)

SAC Appropriate to Pathway SOM 2.5% (mg/kg) Soil Saturation 

Limit (mg/kg)

N
o

te
s

T25656 RSK GAC 



GENERIC ASSESSMENT CRITERIA FOR HUMAN HEALTH - RESIDENTIAL WITH HOME-GROWN PRODUCE

Table 4

Human Health Generic Assessment Criteria by Pathway for Residential With Home-Grown Produce Scenario

Compound Oral Inhalation Combined Oral Inhalation Combined Oral Inhalation Combined
Soil Saturation 

Limit (mg/kg)

SAC Appropriate to Pathway SOM 1% (mg/kg) SAC Appropriate to Pathway SOM 6% (mg/kg)Soil Saturation 

Limit (mg/kg)

SAC Appropriate to Pathway SOM 2.5% (mg/kg) Soil Saturation 

Limit (mg/kg)

N
o

te
s

Benzo(a)anthracene 1.01E+01 2.47E+01 7.18E+00 1.71E+00 1.42E+01 4.37E+01 1.07E+01 4.28E+00 1.69E+01 6.26E+01 1.33E+01 1.03E+01

Benzo(a)pyrene (a) 4.96E+00 3.51E+01 NR 9.11E-01 4.96E+00 3.77E+01 NR 2.28E+00 4.96E+00 3.89E+01 NR 5.46E+00

Benzo(b)fluoranthene 2.96E+00 1.93E+01 2.56E+00 1.22E+00 3.89E+00 2.13E+01 3.29E+00 3.04E+00 4.43E+00 2.22E+01 3.69E+00 7.29E+00

Benzo(g,h,i)perylene 3.77E+02 1.87E+03 3.14E+02 1.54E-02 4.09E+02 1.94E+03 3.38E+02 3.85E-02 4.23E+02 1.97E+03 3.48E+02 9.23E-02

Benzo(k)fluoranthene 8.92E+01 5.41E+02 7.66E+01 6.87E-01 1.10E+02 5.76E+02 9.22E+01 1.72E+00 1.21E+02 5.91E+02 1.00E+02 4.12E+00

Chrysene 1.66E+01 1.19E+02 1.46E+01 4.40E-01 2.54E+01 1.49E+02 2.17E+01 1.10E+00 3.19E+01 1.66E+02 2.67E+01 2.64E+00

Dibenzo(a,h)anthracene 2.90E-01 1.45E+00 2.41E-01 3.93E-03 3.43E-01 1.64E+00 2.84E-01 9.82E-03 3.69E-01 1.74E+00 3.04E-01 2.36E-02

Fluoranthene 2.87E+02 3.83E+04 2.85E+02 1.89E+01 5.63E+02 8.87E+04 5.60E+02 4.73E+01 9.00E+02 1.83E+05 8.96E+02 1.13E+02

Fluorene 1.77E+02 6.20E+03 1.72E+02 3.09E+01 4.19E+02 1.53E+04 4.07E+02 7.65E+01 8.98E+02 3.62E+04 8.77E+02 1.83E+02

Hexachloroethane 2.68E-01 NR NR 8.17E+00 6.57E-01 NR NR 2.01E+01 1.55E+00 NR NR 4.81E+01

Indeno(1,2,3-cd)pyrene 3.09E+01 2.12E+02 2.70E+01 6.13E-02 4.22E+01 2.38E+02 3.59E+01 1.53E-01 4.92E+01 2.50E+02 4.11E+01 3.68E-01

Naphthalene 2.78E+01 2.33E+01 1.27E+01 7.64E+01 6.66E+01 5.58E+01 3.04E+01 1.83E+02 1.53E+02 1.31E+02 7.06E+01 4.32E+02

Phenanthrene 9.85E+01 7.17E+03 9.72E+01 3.60E+01 2.24E+02 1.76E+04 2.22E+02 8.96E+01 4.48E+02 4.07E+04 4.43E+02 2.14E+02

Pyrene 6.25E+02 8.79E+04 6.20E+02 2.20E+00 1.25E+03 2.04E+05 1.24E+03 5.49E+00 2.05E+03 4.23E+05 2.04E+03 1.32E+01

Phenol 1.60E+02 4.58E+02 1.20E+02 2.42E+04 2.96E+02 6.95E+02 2.09E+02 3.81E+04 5.86E+02 1.19E+03 3.93E+02 7.03E+04

Total Petroleum Hydrocarbons 

Aliphatic hydrocarbons EC5-EC6 4.99E+03 4.24E+01 4.23E+01 3.04E+02 1.13E+04 7.79E+01 7.78E+01 5.58E+02 2.50E+04 1.61E+02 1.60E+02 1.15E+03

Aliphatic hydrocarbons >EC6-EC8 1.49E+04 1.04E+02 1.03E+02 1.44E+02 3.43E+04 2.31E+02 2.31E+02 3.22E+02 7.11E+04 5.29E+02 5.28E+02 7.36E+02

Aliphatic hydrocarbons >EC8-EC10 1.61E+03 2.68E+01 2.67E+01 7.77E+01 2.91E+03 6.55E+01 6.51E+01 1.90E+02 4.26E+03 1.56E+02 1.54E+02 4.51E+02

Aliphatic hydrocarbons >EC10-EC12 4.57E+03 1.33E+02 1.32E+02 4.75E+01 5.51E+03 3.31E+02 3.26E+02 1.18E+02 5.98E+03 7.93E+02 7.65E+02 2.83E+02

Aliphatic hydrocarbons >EC12-EC16 6.27E+03 1.11E+03 1.06E+03 2.37E+01 6.34E+03 2.78E+03 2.41E+03 5.91E+01 6.36E+03 6.67E+03 4.34E+03 1.42E+02

Aliphatic hydrocarbons >EC16-EC35  (b) 6.46E+04 NR NR 8.48E+00 9.17E+04 NR NR 2.12E+01 1.10E+05 NR NR 5.09E+01

Aliphatic hydrocarbons >EC35-EC44  (b) 6.46E+04 NR NR 8.48E+00 9.17E+04 NR NR 2.12E+01 1.10E+05 NR NR 5.09E+01

Aromatic hydrocarbons >EC8-EC10 5.76E+01 4.74E+01 3.45E+01 6.13E+02 1.38E+02 1.16E+02 8.38E+01 1.50E+03 3.07E+02 2.77E+02 1.94E+02 3.58E+02

Aromatic hydrocarbons >EC10-EC12 8.29E+01 2.58E+02 7.52E+01 3.64E+02 1.96E+02 6.39E+02 1.79E+02 8.99E+02 4.25E+02 1.52E+03 3.91E+02 2.15E+03

Aromatic hydrocarbons >EC12-EC16 1.47E+02 2.85E+03 1.45E+02 1.69E+02 3.36E+02 7.07E+03 3.32E+02 4.19E+02 6.81E+02 1.68E+04 6.74E+02 1.00E+03

Aromatic hydrocarbons >EC16-EC21  (b) 2.63E+02 NR NR 5.37E+01 5.45E+02 NR NR 1.34E+02 9.34E+02 NR NR 3.21E+02

Aromatic hydrocarbons >EC21-EC35  (b) 1.09E+03 NR NR 4.83E+00 1.47E+03 NR NR 1.21E+01 1.70E+03 NR NR 2.90E+01

Aromatic hydrocarbons >EC35-EC44  (b) 1.09E+03 NR NR 4.83E+00 1.47E+03 NR NR 1.21E+01 1.70E+03 NR NR 2.90E+01

Notes:

EC - equivalent carbon.   SAC - soil assessment criteria.

The CLEA model output is colour coded depending upon whether the soil saturation limit has been exceeded.  

Calculated SAC exceeds soil saturation limit and may significantly affect the interpretation of any exceedances as the contribution of the indoor and outdoor vapour pathway to total exposure is

>10%.  

Calculated SAC exceeds soil saturation limit but the exceedance will not affect the SAC significantly as the contribution of the indoor and outdoor vapour pathway to total exposure is <10%.

Calculated SAC does not exceed the soil saturation limit.

The SAC for organic compounds are dependant upon soil organic matter (SOM) (%) content.  To obtain SOM from total organic carbon (TOC) (%) divide by 0.58.  1% SOM is 0.58% TOC.  DL Rowell Soil Science: Methods and Applications, Longmans, 1994.

SAC for TPH fractions, PAHs napthalene, acenaphthene and acenaphthylene, BTEX and trimethylbenzene compounds were produced using an attenuation factor for the indoor air inhalation pathway of 10 to reduce conservatism associated with the vapour inhalation pathway 

(Section 10.1.1, SR3)

(a) SAC for arsenic, benzene, benzo(a)pyrene, cadmium, chromium VI and lead are derived using the C4SL toxicology data.

(b) SAC for boron and selenium should not include the inhalation pathway as no expert group HCV has been derived; aliphatic and aromatic hydrocarbons >EC16 should not include inhalation pathway due to their non-volatile nature and inhalation exposure being minimal (oral, dermal and

 inhalation exposure is compared to the oral HCV); arsenic should only be based on oral contribution (rather than combined) owing to the relative small contribution from inhalation in accordance with the SGV report. The Oral SAC should be adopted for zinc and benzo(a)pyrene. 

(c) SAC for CrIII should be based on the lower of the oral and inhalation SAC (see LQM/CIEH 2015 Section 6.8)

(d) SAC for elemental mercury, chromium VI and nickel should be based on the inhalation pathway only. 

(e) SAC for 1,3,5-trimethylbenzene is not recorded owing to the lack of toxicological data, SAC for 1,2,4 trimethylbenzene may be used.
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Table 5

Human Health Generic Assessment Criteria for Residential with home-grown produce

SAC for Soil SOM 1% SAC for Soil SOM 2.5% SAC for Soil SOM 6%
Compound (mg/kg) (mg/kg) (mg/kg)

Metals

Arsenic 37 37 37

Barium 1,300 1,300 1,300

Beryllium 1.7 1.7 1.7

Boron 300 300 300

Cadmium 22 22 22

Chromium (III) - trivalent 910 910 910

Chromium (VI) - hexavalent 21 21 21

Copper 2,500 2,500 2,500

Lead 200 200 200

Elemental Mercury (Hg
0
) 0.2 0.6 1.2

Inorganic Mercury (Hg
2+

) 39 39 39

Methyl Mercury (Hg
4+

) 10 10 10

Nickel 130 130 130

Selenium 258 258 258

Vanadium 410 410 410

Zinc 3,900 3,900 3,900

Cyanide (free) 1.4 1.4 1.4

Volatile Organic Compounds

Benzene 0.20 0.41 0.87

Toluene 130 300 680

Ethylbenzene 50 110 260

Xylene - m 59 140 327

Xylene - o 61 143 332

Xylene - p 57 133 310

Total xylene 57 133 310

Methyl tertiary-Butyl ether (MTBE) 60 110 210

1,1,1,2 Tetrachloroethane 1.20 2.78 6.46

1,1,2,2-Tetrachloroethane 1.6 3.5 7.7

1,1,1-Trichloroethane 9 18 39

1,1,2 Trichloroethane 0.8 1.6 3.5

1,1-Dichloroethene 0.32 0.57 1.16

1,2-Dichloroethane 0.007 0.011 0.019

1,2,4-Trimethylbenzene 1.8 4.3 9.7

1,3,5-Trimethylbenzene NR NR NR

1,2-Dichloropropane 0.034 0.060 0.120

Carbon Tetrachloride (tetrachloromethane) 0.026 0.056 0.127

Chloroethane 11.7 15.9 25.7

Chloromethane 0.012 0.014 0.019

Cis 1,2 Dichloroethene 0.16 0.27 0.52

Dichloromethane 0.62 1.08 1.92

Tetrachloroethene 0.2 0.4 0.9

Trans 1,2 Dichloroethene 0.28 0.50 1.02

Trichloroethene 0.02 0.03 0.08

Vinyl Chloride (chloroethene) 0.0006 0.0009 0.0014

Semi-Volatile Organic Compounds

2-Chloronaphthalene 5 13 31

Acenaphthene 230 540 1,170

Acenaphthylene 180 440 970

Anthracene 2,400 5,500 10,900

Benzo(a)anthracene 7 11 13

Benzo(a)pyrene 5 5 5

Benzo(b)fluoranthene 2.6 3.3 3.7

Benzo(g,h,i)perylene 310 340 350

Benzo(k)fluoranthene 77 92 100

Chrysene 15 22 27

Dibenzo(a,h)anthracene 0.24 0.28 0.30

Fluoranthene 290 560 900

Fluorene 170 410 880

Hexachloroethane 0.27 0.66 1.55

Indeno(1,2,3-cd)pyrene 27 36 41

Naphthalene 13 30 71

Phenanthrene 100 220 440

Pyrene 620 1,240 2,040

Phenol 120 210 390

Total Petroleum Hydrocarbons

Aliphatic hydrocarbons EC5-EC6 42 78 160

Aliphatic hydrocarbons >EC6-EC8 100 230 530

Aliphatic hydrocarbons >EC8-EC10 27 65 154

Aliphatic hydrocarbons >EC10-EC12 130 (48) 330 (118) 760 (283)

Aliphatic hydrocarbons >EC12-EC16 1,100 (24) 2,400 (59) 4,300 (142)

Aliphatic hydrocarbons >EC16-EC35 65,000 (8) 92,000 (21) 110,000

Aliphatic hydrocarbons >EC35-EC44 65,000 (8) 92,000 (21) 110,000

Aromatic hydrocarbons >EC8-EC10 30 80 190

Aromatic hydrocarbons >EC10-EC12 80 180 390

Aromatic hydrocarbons >EC12-EC16 140 330 670

Aromatic hydrocarbons >EC16-EC21 260 540 930

Aromatic hydrocarbons >EC21-EC35 1,100 1,500 1,700

Aromatic hydrocarbons >EC35-EC44 1,100 1,500 1,700

Minerals

Asbestos

Notes:

'-' Generic assessment criteria not calculated owing to low volatility of substance and therefore no pathway, or an absence of toxicological data.

NR - SAC for 1,3,5-trimethylbenzene is not recorded owing to the lack of toxicological data, SAC for 1,2,4 trimethylbenzene may be used

EC - equivalent carbon. SAC - soil assessment criteria.
1 
LOD for weight of asbestos per unit weight of soil calculated on a dry weight basis using PLM, handpicking and gravimetry.

The SAC for organic compounds are dependent on Soil Organic Matter (SOM) (%) content.  To obtain SOM from total organic carbon (TOC) (%) divide by 0.58.

      1% SOM is 0.58% TOC.  DL Rowell Soil Science: Methods and Applications, Longmans, 1994.

SAC for TPH fractions, PAHs napthalene, acenaphthene and acenaphthylene, BTEX and trimethylbenzene compounds were produced using an attenuation factor for the indoor 

      air inhalation pathway of 10 to reduce conservatism associated with the vapour inhalation pathway, section 10.1.1, SR3.

(VALUE IN BRACKETS)

RSK has adopted an approach for petroleum hydrocarbons in accordance with LQM/CIEH whereby the concentration modelled for each petroleum hydrocarbon fraction has been 

tabulated as the SAC with the corresponding solubility or vapour saturation limits given in brackets. 

Stage 1 test – No asbestos detected with ID; Stage 2 test - <0.001% dry weight (exceedance 

of either equates to an exceedance of the GAC)
1
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Project code: 11318

Circle Square

Land use: Residential with home-grown produce

SOM: 1%

Project name Circle Square Notes

Project code 11318

Client name Russells WBHO

Address Circle Square, Brancaster Road, off Oxford Road, Manchester 

NGR

Land use Residential with home-grown produce

SOM 1%

GAC version 2019_00

Lab sample ID 20/05013/3 20/05013/4 20/05013/1 20/05013/2

Client sample ID Subsoil 1 Subsoil 2 Topsoil 1 Topsoil 2

Depth to top

Depth to bottom

Date sampled 23/06/20 23/06/20 23/06/20 23/06/20

Analyte Unit GAC T1 Max Min Count # Detects # Non-detects

Metals and Inorganics

Arsenic mg/kg 37 2 <1 4 2 2 <1 <1 2 2

Cadmium mg/kg 22 <0.5 4 0 4 <0.5 <0.5 <0.5 <0.5

Chromium mg/kg 910 21 10 8 4 4 0 10 10 9 8

Copper mg/kg 2500 6 2 4 4 0 2 2 6 5

Lead mg/kg 200 11 2 4 4 0 2 2 11 8

Mercury mg/kg 39 0.2 <0.17 4 0 4 <0.17 <0.17 <0.17 <0.17

Nickel mg/kg 130 6 6 4 4 0 6 6 6 6

Selenium mg/kg 258 1 <1 4 1 3 1 <1 <1 <1

Zinc mg/kg 3900 15 8 4 4 0 8 8 15 15

Asbestos

Asbestos in soil 4 0 4 NAD NAD NAD NAD

Petroleum Hydrocarbons

Ali >C5-C6 mg/kg 42 <0.01 4 0 4 <0.01 <0.01 <0.01 <0.01

Ali >C6-C8 mg/kg 100 0.02 <0.01 4 2 2 <0.01 <0.01 0.02 0.02

Ali >C8-C10 mg/kg 27 <1 4 0 4 <1 <1 <1 <1

Ali >C10-C12 mg/kg 130 48 <1 4 0 4 <1 <1 <1 <1

Ali >C12-C16 mg/kg 1100 24 <1 4 0 4 <1 <1 <1 <1

Ali >C16-C21 mg/kg 3 <1 4 2 2 <1 <1 3 2

Ali >C21-C35 mg/kg 48 <1 4 3 1 3 <1 43 48

Ali >C16-C35 calculated mg/kg 65000 8 50 <1 4 3 1 3 <1 46 50

Total Aliphatics mg/kg 50 <1 4 3 1 3 <1 44 50

Aro >C5-C7 mg/kg <0.01 4 0 4 <0.01 <0.01 <0.01 <0.01

Aro >C7-C8 mg/kg <0.01 4 0 4 <0.01 <0.01 <0.01 <0.01

Aro >C8-C10 mg/kg 30 3 <1 4 3 1 1 <1 3 3

Aro >C10-C12 mg/kg 80 <1 4 0 4 <1 <1 <1 <1

Aro >C12-C16 mg/kg 140 3 <1 4 2 2 <1 <1 2 3

Aro >C16-C21 mg/kg 260 8 <1 4 2 2 <1 <1 8 8

Aro >C21-C35 mg/kg 1100 133 <1 4 3 1 10 <1 129 133

Total Aromatics mg/kg 144 <1 4 3 1 12 <1 142 144

TPH (Ali & Aro) mg/kg 195 <1 4 3 1 15 <1 188 195

BTEX - Benzene mg/kg 0.2 <0.01 4 0 4 <0.01 <0.01 <0.01 <0.01

BTEX - Toluene mg/kg 130 <0.01 4 0 4 <0.01 <0.01 <0.01 <0.01

BTEX - Ethyl Benzene mg/kg 50 <0.01 4 0 4 <0.01 <0.01 <0.01 <0.01

BTEX - o Xylene mg/kg 61 <0.01 4 0 4 <0.01 <0.01 <0.01 <0.01

BTEX - m & p Xylene mg/kg 57 <0.01 4 0 4 <0.01 <0.01 <0.01 <0.01

MTBE mg/kg 60 <0.01 4 0 4 <0.01 <0.01 <0.01 <0.01

Polycyclic aromatic hydrocarbons

Acenaphthene mg/kg 230 <0.01 4 0 4 <0.01 <0.01 <0.01 <0.01

Acenaphthylene mg/kg 180 <0.01 4 0 4 <0.01 <0.01 <0.01 <0.01

Anthracene mg/kg 2400 0.06 <0.02 4 1 3 <0.02 <0.02 0.06 <0.02

Benzo(a)anthracene mg/kg 7 0.13 <0.04 4 2 2 <0.04 <0.04 0.13 0.11

Benzo(a)pyrene mg/kg 5 0.14 <0.04 4 2 2 <0.04 <0.04 0.14 0.09

Benzo(b)fluoranthene mg/kg 2.6 0.19 <0.05 4 2 2 <0.05 <0.05 0.19 0.15
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Project code: 11318

Circle Square

Land use: Residential with home-grown produce

SOM: 1%

Lab sample ID 20/05013/3 20/05013/4 20/05013/1 20/05013/2

Client sample ID Subsoil 1 Subsoil 2 Topsoil 1 Topsoil 2

Depth to top

Depth to bottom

Date sampled 23/06/20 23/06/20 23/06/20 23/06/20

Analyte Unit GAC T1 Max Min Count # Detects # Non-detects

Benzo(ghi)perylene mg/kg 310 <0.05 4 0 4 <0.05 <0.05 <0.05 <0.05

Benzo(k)fluoranthene mg/kg 77 <0.07 4 0 4 <0.07 <0.07 <0.07 <0.07

Chrysene mg/kg 15 0.11 <0.06 4 1 3 <0.06 <0.06 0.11 <0.06

Dibenzo(ah)anthracene mg/kg 0.24 <0.04 4 0 4 <0.04 <0.04 <0.04 <0.04

Fluoranthene mg/kg 290 0.16 <0.08 4 2 2 <0.08 <0.08 0.16 0.15

Fluorene mg/kg 170 <0.01 4 0 4 <0.01 <0.01 <0.01 <0.01

Indeno(123-cd)pyrene mg/kg 27 0.08 <0.03 4 2 2 <0.03 <0.03 0.08 0.06

Naphthalene mg/kg 13 <0.03 4 0 4 <0.03 <0.03 <0.03 <0.03

Phenanthrene mg/kg 100 0.11 <0.03 4 2 2 <0.03 <0.03 0.08 0.11

Pyrene mg/kg 620 0.14 <0.07 4 2 2 <0.07 <0.07 0.14 0.12

Total PAH-16MS mg/kg 1.09 <0.08 4 2 2 <0.08 <0.08 1.09 0.79

Phenols

Phenols - Total by HPLC mg/kg 120 <0.2 4 0 4 <0.2 <0.2 <0.2 <0.2

Phenols - Total by HPLC mg/kg 120 <0.2 4 0 4 <0.2 <0.2 <0.2 <0.2

Other analytes

% Stones >10mm % w/w <0.1 4 0 4 <0.1 <0.1 <0.1 <0.1

Organic matter % w/w 13.8 0.1 4 4 0 0.1 0.1 13.8 10.4

pH pH 7.47 6.85 4 4 0 7.07 7.34 7.47 6.85

Sulphate (acid soluble) mg/kg 920 <200 4 2 2 <200 <200 590 920

Sulphate (water sol 2:1) g/l 0.21 <0.01 4 2 2 <0.01 <0.01 0.12 0.21
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Analyte Unit GAC T1 Max Min Count # Detects # Non-detects

# exceeding 

GAC

# exceeding 

T1 Max sample (ID and depth)

Petroleum Hydrocarbons

Ali >C16-C35 calculatedmg/kg 65000 8 50 <1 4 3 1 2 Topsoil 2 - 
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