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Michael Watkins 

 
 

 
27th May 2021 

Hale Construction Limited 
Unit 2 
Milland Road Industrial Estate 
Neath 
SA11 1NJ 
 
For the attn. of Ms Emma McGinley 
 
Dear Emma, 
 
HUMAN HEALTH RISK ASSESSMENT ADDENDUM TO GEOTECHNICAL & 
GEOENVIRONMENTAL REPORT 16595 - PHASE 5 CRYMLYN ROAD, SKEWEN 
 
SECTION 1 Introduction 
 
Hale Construction Limited (the Client) is proposing the residential development of field land to 
the north of Crymlyn Road in Skewen, Neath Port Talbot, SA10 6NL. 
 
A geotechnical and geoenvironmental site investigation was undertaken at the site by Terra 
Firma (Wales) Limited in May 2021. This letter is an addendum to the aforementioned report. 
 
Nineteen samples taken from the shallow natural soil were tested for a broad range of 
contaminants. Nine samples contained elevated concentrations of arsenic that exceeded the 
Category 4 Screening Level (C4SL) of 37mg/kg for a residential development with plant 
uptake. Across the nineteen samples, arsenic concentration ranged from 10mg/kg to 88mg/kg. 
No exceedances were recorded in any other samples and no visual or olfactory evidence of 
any other contamination was recorded in any of the exploratory holes. 
 
Terra Firma (Wales) Limited has therefore been commissioned by Hale Construction Limited 
to determine a site-specific guideline for the site. It is anticipated that the site-specific guideline 
will provide a more reliable value with which to compare the site soils. 
 
 



 

 

SECTION 2 Summary and Development of Conceptual Model 
 
All substances tested for were found to be present at concentrations below their respective 
human health threshold levels with the exception of nine samples with elevated concentrations 
of arsenic in the surface-covering soils (GL to 0.10/0.40).  
 
The samples containing elevated concentrations of the arsenic are presented in Table 2.1. 
 
Table 2.1 Contaminants of Concern 

Location Depth Measured Concentration (mg/kg) 

TP01 0.1 66 

TP03 0.1 71 

TP07 0.1 72 

TP08 0.1 50 

TP09 0.1 69 

TP12 0.1 88 

TP16 0.1 63 

TP17 0.1 51 

WS11 0.2 80 

 
Based on the desk study data, and experience of investigating multiple sites in the surrounding 
area, it is extremely likely that the source of the elevated arsenic concentrations is from the 
fallout from historic smelting of non-ferrous metals in the Swansea area. No alternative 
sources of arsenic contamination have been identified by the desk study or site investigation. 
 
BGS Urban Soil Chemistry Measured Concentration Values in proximity of the site are 
recorded at between 49mg/kg and 106mg/kg. Therefore, the arsenic values recorded on site 
are consistent with those found in the local area and are unlikely to be due to any past on-site 
processes.  
 
A copy of the Urban Soil Chemistry Map is presented in Annex A. The map can also be found 
in the annex of Report 16595. 
 
To confirm whether remediation of the site soils is required, it was recommended that further 
risk assessment of human health be undertaken.  
  



 

 

SECTION 3 Laboratory Chemical Testing 

The samples containing elevated concentrations of arsenic were scheduled for further testing 
at Eurofins Chemtest Limited. 
 
Metals and Metalloids 
Arsenic     
Arsenic Gastric mg/kg Bio-accessible 
Arsenic Gastro Intestinal mg/kg Bio-accessible 
        
The results are discussed further in Section 4 and the laboratory test result certificates are 
found in Annex B. 

 
  



 

 

SECTION 4 Site-Specific Risk Assessment 
 
The site soils have initially been compared to the generic Category 4 Screening Levels. These 
generic screening levels do not take into consideration many site-specific details such as the 
building size and type, pH levels and soil organic matter of the soil. Another factor, which will 
affect the toxicity of the soil is the bioavailability of contaminants such as arsenic. 
 
In the case of humans ingesting chemicals in contaminated soil, the chemical may be tightly 
bound to soil particles or contained within the mineral matrix. To become potentially 
bioavailable therefore, the chemical must first disassociate from the soil. The proportion of a 
chemical released from soil following ingestion and digestion, and entering solution, is referred 
to as the bioaccessible fraction.  
 
Figure 4.1, taken from Environment Agency’s Science Report Final SC050021/SR2 (Human 
health toxicological assessment of contaminants in soil) is an illustration of a simplified kinetic 
pathway for oral exposure. 

 
Figure 4.1 Simplified kinetic pathway for oral exposure 

  



 

 

4.1 CLEA Model 
 
Category 4 Screening Level data, stored within the CLEA v1.07 Model has been used to 
calculate the site-specific guideline, together with the BARGE Method bioaccessibility test 
results, pH and soil organic matter results, and development details such as the type and size 
of the proposed dwelling. 
 
it is considered that the 9 No. samples tested was sufficient to form a conservative site-specific 
guideline for the affected soil.  
 
The number of samples taken is based upon the large area that the site covers but also the 
relatively thin covering and consistent composition of the soils in question. Further to this, 
based upon the historical overview and composition of the ‘topsoil’, the geochemistry of the 
soil is likely to be consistent.  
 
It is also considered that the number of samples taken would provide a cost-effective way of 
determining whether the site-won soil could be used on site; in turn leading to less soil being 
transported to landfill. 
 
4.2 The BARGE Unified Bioaccessibility Method 

Bioaccessibility testing is the main basis for estimating bioavailability in the UK. 
  
The BARGE (Bioaccessibility Research Group of Europe) Unified Bioaccessibility Method is 
considered to be the most representative of the physiochemical conditions in the human 
gastrointestinal tract. Modifications were made to the RIVM methodology to ensure adequate 
conservatism, and that the in vitro test was robust and applicable to the local geological 
conditions in a range of different countries, were considered and tested prior to the preparation 
of a standard operating procedure (SOP) and detailed at the start of the full evaluation 
exercise. 
 
Evaluation of the unified bioaccessibility method (UBM) has been undertaken by means of an 
international inter-laboratory comparison exercise. The full report of the Inter-laboratory trial 
of the UBM entitled 'Inter-laboratory trial of a unified bioaccessibility testing procedure' (Wragg 
et al, 2009) is available to download from the NORA NERC Open Research Archive. 
 
As an in vitro test, the results should be used cautiously in assessing risks to health since the 
relationship between measured bioaccessibility and the relative human biological availability / 
toxicity of contaminants remains uncertain.  The Environment Agency are not able to 
recommend any specific test.  Provided such testing has been carried out in accordance with 
guidelines for good practice, the results will be useful for arsenic as part of a "lines of evidence 
approach" to evaluating site-specific risk including the sensitivity of any quantitative risk 
assessment. 
 
A "lines of evidence approach" means that no single piece of evidence, such as the outcome 
of an in vitro test should be solely relied on to form a decision on health risks.  However, 
alongside other investigations and considerations, such as a greater understanding of soil 
chemistry, in vitro tests can inform a site-specific risk evaluation. 
  



 

 

4.3 Determination of Site-Specific C4SL 
 
Nine samples with elevated concentrations of arsenic in the surface-covering soils (GL to 
0.1/0.4) were recorded by the site investigation. 
  
A site-specific C4SL threshold has subsequently been calculated using the CLEA v1.07 Model 
to determine whether the in-situ soil is suitable for use within the garden areas of the proposed 
development. 
 
The results from 9 No. bio-accessible arsenic tests by BARGE Method were used to support 
the calculation of the site-specific threshold. The details of the proposed development were 
also used. 
 
The CLEA v1.07 Model worksheets are presented in Annex C. 
 

Assumptions made by the CLEA model are listed in Table 4.1. 
 
Table 4.2 CLEA Model Input Data 

Criteria Scenario 

Land Use Residential with home grown produce (C4SL) 

Receptor Female (Residential C4SL) 

Building Semi-detached house 

Soil Type Sandy clay loam 

Start Age Class 1 (Ages 0-1) 

End Age Class 6 (Ages 5-6) 

Exposure Pathways 

Direct Soil and Dust Ingestion 
Consumption of home grown produce 
Soil attached to home grown produce 
Dermal Indoor 
Dermal Outdoor 
Inhalation of Indoor Dust 

Exposure Times 
23 Hours Indoors/Day 
1 Hours Outdoors/Day 

 
 
 
  



 

 

4.4 Site Specific Guideline 

Site specific C4SLs of between 213mg/kg and 238mg/kg have been determined. The site 

specific C4SL for arsenic in each sample is summarised in Table 4.2. 

Table 4.2 Summary of Site Specific C4SL for Arsenic 

Location Depth 
Site Specific 
C4SL (mg/kg) 

Measured 
Concentration 

(mg/kg) 

Exceedance 
above site 

specific C4SL? 

TP01 0.1 243 66 No 

TP03 0.1 239 71 No 

TP07 0.1 236 72 No 

TP08 0.1 228 50 No 

TP09 0.1 235 69 No 

TP12 0.1 240 88 No 

TP16 0.1 232 63 No 

TP17 0.1 239 51 No 

WS11 0.2 236 80 No 

 

   



 

 

SECTION 5 Conclusion 
 
The CLEA v1.07 Model calculates site-specific C4SL thresholds of between 228mg/kg and 
243mg/kg. Consequently, it is observed that the highest recorded arsenic value of 88mg/kg 
falls well below the most conservative of the 9No. site-specific C4SL thresholds of 228mg/kg. 
 
Based upon the historical review of the site, which indicates that the site has been used for 
farming throughout its history, it is considered that there are unlikely to be any hotspots of 
contamination on site, or more specifically within the soil in question. The elevated 
concentrations encountered in the soil will have resulted from fallout from historical smelting 
of metals in the local area. 
 
Whilst there are some uncertainties from the use of bioaccessibility testing, it is considered 
that the results are consistent. It is also considered that the most conservative site specific 
C4SL of 228mg/kg is sufficiently high enough to diminish this uncertainty, and that the risk to 
the proposed receptor from the shallow natural soil is negligible. Further to this, due to the 
consistency of results, consistency of soil composition, and the highest recorded arsenic 
concentration of 88mg/kg being so much lower than the lowest site-specific C4SL, it is deemed 
unnecessary to test any more samples. 
 
The site-specific human health risk assessment has demonstrated that the shallow natural 
soils are suitable for its intended use and that no capping of the garden areas will be necessary 
for the proposed development. 
 
We trust that the above is to your satisfaction, however, if you have any queries or require any 
further information please do not hesitate to contact us. 
 
Yours sincerely 
for: Terra Firma (Wales) Ltd 
 
 
 
 
 
 
 
Michael Watkins 
 
enc. 
  



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  

Annex A 
Urban Soil Chemistry Map 
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Annex B 
Laboratory Soil Chemical Test Results 

 



Eurofins Chemtest Ltd

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.com

Report No.: 21-11802-3

Initial Date of Issue: 20-Apr-2021 Date of Re-Issue: 18-May-2021

Client Terra Firma (Wales) Ltd

Client Address: 5 Deryn Court

Wharfedale Road

Pentwyn

Cardiff

CF23 7HA

Contact(s): michael@terrafirmawales.co.uk

Project Skewen

Quotation No.: Q20-21666 Date Received: 14-Apr-2021

Order No.: 16595-MW Date Instructed: 14-Apr-2021

No. of Samples: 17

Turnaround (Wkdays): 24 Results Due: 18-May-2021

Date Approved: 18-May-2021

Approved By:

Details: Glynn Harvey, Technical Manager

Amended Report
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Results - Soil

Client: Terra Firma (Wales) Ltd 21-11802 21-11802 21-11802 21-11802 21-11802 21-11802 21-11802 21-11802 21-11802 21-11802

Quotation No.: Q20-21666 1178539 1178540 1178541 1178542 1178543 1178544 1178545 1178546 1178547 1178548

TP01 TP01 TP03 TP04 TP05 TP07 TP08 TP09 TP10 TP11

SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

0.1 0.5 0.1 0.3 0.1 0.1 0.1 0.1 0.4 0.5

13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021

12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00

Determinand Accred. SOP Units LOD

Moisture N 2030 % 0.020 19 18 21 14 13 24 23 22 18 20

Soil Colour N 2040 N/A Brown Brown Brown Brown Brown Brown Brown Brown Brown Brown

Other Material N 2040 N/A
Stones and 

Roots
Stones Roots

Stones and 

Roots
Stones

Stones and 

Roots
Roots

Stones and 

Roots
Stones Stones

Soil Texture N 2040 N/A Sand Sand Sand Sand Sand Sand Sand Sand Sand Sand

pH M 2010 4.0 6.9 7.3 7.1 6.7 7.0 6.7 7.0 6.9 6.5 6.8

Boron (Hot Water Soluble) M 2120 mg/kg 0.40 < 0.40 < 0.40 < 0.40 < 0.40 < 0.40 < 0.40 0.49 0.44 0.83 0.61

Sulphate (2:1 Water Soluble) as SO4 M 2120 mg/l 10 15 14 12 16 < 10

Total Sulphur M 2175 % 0.010 0.046 0.023 0.028 0.062 0.021

Cyanide (Total) M 2300 mg/kg 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 0.70 0.80 0.50 < 0.50

Sulphate (Acid Soluble) M 2430 % 0.010 0.048 0.018 0.036 0.019 0.033 0.046 0.059 0.045 0.023 0.017

Arsenic M 2450 mg/kg 1.0 66 13 71 28 19 72 50 69 22 10

Cadmium M 2450 mg/kg 0.10 5.2 0.41 6.3 2.4 1.6 4.3 3.2 4.0 1.9 0.40

Chromium M 2450 mg/kg 1.0 14 13 16 14 15 16 12 14 16 15

Mercury Low Level M 2450 mg/kg 0.05 0.23 0.08 0.24 0.10 0.09 0.15 0.16 0.15 0.09 0.06

Copper M 2450 mg/kg 0.50 120 18 140 58 38 120 87 130 44 15

Nickel M 2450 mg/kg 0.50 36 13 36 18 20 32 24 27 22 19

Lead M 2450 mg/kg 0.50 130 17 170 33 34 130 100 110 35 15

Selenium M 2450 mg/kg 0.20 1.2 0.77 1.3 0.88 0.83 1.1 0.95 1.3 0.91 0.34

Zinc M 2450 mg/kg 0.50 380 59 430 250 180 340 230 270 170 87

Chromium (Trivalent) N 2490 mg/kg 1.0 14 13 16 14 15 16 12 14 16 15

Chromium (Hexavalent) N 2490 mg/kg 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50

As Barge Stomach Phase N 2630 mg/kg N/A 0.25 0.21 0.25 0.38 0.28

As Barge Stomach + Intestinal Phase N 2630 mg/kg N/A 0.49 0.69 0.89 0.92 0.88

As Barge Bioaccessible Fraction N 2630 % N/A 0.73 0.97 1.2 1.8 1.3

Aliphatic TPH >C5-C6 N 2680 mg/kg 1.0 < 1.0 < 1.0

Aliphatic TPH >C6-C8 N 2680 mg/kg 1.0 < 1.0 < 1.0

Aliphatic TPH >C8-C10 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aliphatic TPH >C10-C12 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aliphatic TPH >C12-C16 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aliphatic TPH >C16-C21 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aliphatic TPH >C21-C35 M 2680 mg/kg 1.0 23 < 1.0

Aliphatic TPH >C35-C44 N 2680 mg/kg 1.0 < 1.0 < 1.0

Total Aliphatic Hydrocarbons N 2680 mg/kg 5.0 23 < 5.0

Aromatic TPH >C5-C7 N 2680 mg/kg 1.0 < 1.0 < 1.0

Aromatic TPH >C7-C8 N 2680 mg/kg 1.0 < 1.0 < 1.0

Aromatic TPH >C8-C10 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aromatic TPH >C10-C12 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aromatic TPH >C12-C16 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aromatic TPH >C16-C21 U 2680 mg/kg 1.0 32 < 1.0

Aromatic TPH >C21-C35 M 2680 mg/kg 1.0 110 < 1.0

Aromatic TPH >C35-C44 N 2680 mg/kg 1.0 < 1.0 < 1.0

Project: Skewen

Top Depth (m):

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample ID.:

Sample Type:

Date Sampled:

Time Sampled:
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Results - Soil

Client: Terra Firma (Wales) Ltd 21-11802 21-11802 21-11802 21-11802 21-11802 21-11802 21-11802 21-11802 21-11802 21-11802

Quotation No.: Q20-21666 1178539 1178540 1178541 1178542 1178543 1178544 1178545 1178546 1178547 1178548

TP01 TP01 TP03 TP04 TP05 TP07 TP08 TP09 TP10 TP11

SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

0.1 0.5 0.1 0.3 0.1 0.1 0.1 0.1 0.4 0.5

13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021

12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00

Determinand Accred. SOP Units LOD

Project: Skewen

Top Depth (m):

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample ID.:

Sample Type:

Date Sampled:

Time Sampled:

Total Aromatic Hydrocarbons N 2680 mg/kg 5.0 140 < 5.0

Total Petroleum Hydrocarbons N 2680 mg/kg 10.0 170 < 10

Naphthalene M 2700 mg/kg 0.10 < 0.10 < 0.10 0.14 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Acenaphthylene M 2700 mg/kg 0.10 < 0.10 < 0.10 0.14 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Acenaphthene M 2700 mg/kg 0.10 < 0.10 < 0.10 0.12 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Fluorene M 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Phenanthrene M 2700 mg/kg 0.10 < 0.10 < 0.10 1.2 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Anthracene M 2700 mg/kg 0.10 < 0.10 < 0.10 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Fluoranthene M 2700 mg/kg 0.10 < 0.10 < 0.10 1.6 < 0.10 < 0.10 < 0.10 < 0.10 0.41 < 0.10 < 0.10

Pyrene M 2700 mg/kg 0.10 < 0.10 < 0.10 1.5 < 0.10 < 0.10 < 0.10 < 0.10 0.42 < 0.10 < 0.10

Benzo[a]anthracene M 2700 mg/kg 0.10 < 0.10 < 0.10 0.42 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Chrysene M 2700 mg/kg 0.10 < 0.10 < 0.10 0.88 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Benzo[b]fluoranthene M 2700 mg/kg 0.10 < 0.10 < 0.10 0.77 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Benzo[k]fluoranthene M 2700 mg/kg 0.10 < 0.10 < 0.10 0.78 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Benzo[a]pyrene M 2700 mg/kg 0.10 < 0.10 < 0.10 1.0 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Indeno(1,2,3-c,d)Pyrene M 2700 mg/kg 0.10 < 0.10 < 0.10 0.69 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Dibenz(a,h)Anthracene M 2700 mg/kg 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Benzo[g,h,i]perylene M 2700 mg/kg 0.10 < 0.10 < 0.10 0.57 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

Total Of 16 PAH's M 2700 mg/kg 2.0 < 2.0 < 2.0 9.9 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0

Total PCBs (7 congeners) N 2815 mg/kg 0.0010 < 0.0010 < 0.0010

Total Phenols M 2920 mg/kg 0.10 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30

Organic Matter BS1377 N 2930 % 0.10 1.8 1.1 2.5 1.2 0.70 2.3 3.3 2.4 1.8 0.50
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Results - Soil

Client: Terra Firma (Wales) Ltd

Quotation No.: Q20-21666

Determinand Accred. SOP Units LOD

Moisture N 2030 % 0.020

Soil Colour N 2040 N/A

Other Material N 2040 N/A

Soil Texture N 2040 N/A

pH M 2010 4.0

Boron (Hot Water Soluble) M 2120 mg/kg 0.40

Sulphate (2:1 Water Soluble) as SO4 M 2120 mg/l 10

Total Sulphur M 2175 % 0.010

Cyanide (Total) M 2300 mg/kg 0.50

Sulphate (Acid Soluble) M 2430 % 0.010

Arsenic M 2450 mg/kg 1.0

Cadmium M 2450 mg/kg 0.10

Chromium M 2450 mg/kg 1.0

Mercury Low Level M 2450 mg/kg 0.05

Copper M 2450 mg/kg 0.50

Nickel M 2450 mg/kg 0.50

Lead M 2450 mg/kg 0.50

Selenium M 2450 mg/kg 0.20

Zinc M 2450 mg/kg 0.50

Chromium (Trivalent) N 2490 mg/kg 1.0

Chromium (Hexavalent) N 2490 mg/kg 0.50

As Barge Stomach Phase N 2630 mg/kg N/A

As Barge Stomach + Intestinal Phase N 2630 mg/kg N/A

As Barge Bioaccessible Fraction N 2630 % N/A

Aliphatic TPH >C5-C6 N 2680 mg/kg 1.0

Aliphatic TPH >C6-C8 N 2680 mg/kg 1.0

Aliphatic TPH >C8-C10 M 2680 mg/kg 1.0

Aliphatic TPH >C10-C12 M 2680 mg/kg 1.0

Aliphatic TPH >C12-C16 M 2680 mg/kg 1.0

Aliphatic TPH >C16-C21 M 2680 mg/kg 1.0

Aliphatic TPH >C21-C35 M 2680 mg/kg 1.0

Aliphatic TPH >C35-C44 N 2680 mg/kg 1.0

Total Aliphatic Hydrocarbons N 2680 mg/kg 5.0

Aromatic TPH >C5-C7 N 2680 mg/kg 1.0

Aromatic TPH >C7-C8 N 2680 mg/kg 1.0

Aromatic TPH >C8-C10 M 2680 mg/kg 1.0

Aromatic TPH >C10-C12 M 2680 mg/kg 1.0

Aromatic TPH >C12-C16 M 2680 mg/kg 1.0

Aromatic TPH >C16-C21 U 2680 mg/kg 1.0

Aromatic TPH >C21-C35 M 2680 mg/kg 1.0

Aromatic TPH >C35-C44 N 2680 mg/kg 1.0

Project: Skewen

Top Depth (m):

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample ID.:

Sample Type:

Date Sampled:

Time Sampled:

21-11802 21-11802 21-11802 21-11802 21-11802 21-11802 21-11802

1178549 1178550 1178551 1178552 1178553 1178554 1178555

TP12 TP13 TP14 TP15 TP16 TP17 TP18

SOIL SOIL SOIL SOIL SOIL SOIL SOIL

0.1 0.5 0.4 0.4 0.1 0.1 0.4

13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021

12:00 12:00 12:00 12:00 12:00 12:00 12:00

24 17 19 17 20 20 18

Brown Brown Brown Brown Brown Brown Brown

Stones Stones Stones Stones
Roots and 

Stones

Stones and 

Roots
Stones

Sand Sand Sand Sand Sand Sand Sand

6.8 7.3 6.7 7.0 7.6 7.0 6.7

1.2 0.61 0.63 < 0.40 1.1 0.94 0.68

< 10 < 10 < 10 < 10

0.024 0.022 0.054 0.024

0.50 < 0.50 < 0.50 < 0.50 < 0.50 0.50 0.60

0.054 0.011 0.021 0.032 0.065 0.038 0.023

88 12 10 29 63 51 26

5.5 0.38 0.62 2.2 3.6 3.0 1.7

22 15 11 11 16 14 15

0.21 0.06 0.07 0.10 0.13 0.11 0.09

160 20 16 53 110 83 46

39 21 15 19 31 24 24

170 17 14 31 130 86 39

1.5 0.28 0.63 1.2 1.1 1.2 1.1

410 67 110 160 330 250 160

22 15 11 11 16 14 15

< 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50

0.22 0.35 0.15

0.84 0.97 0.52

0.95 1.5 1.0

< 1.0

< 1.0

< 1.0

< 1.0

< 1.0

< 1.0

< 1.0

< 1.0

< 5.0

< 1.0

< 1.0

< 1.0

< 1.0

< 1.0

< 1.0

< 1.0

< 1.0
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Results - Soil

Client: Terra Firma (Wales) Ltd

Quotation No.: Q20-21666

Determinand Accred. SOP Units LOD

Project: Skewen

Top Depth (m):

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample ID.:

Sample Type:

Date Sampled:

Time Sampled:

Total Aromatic Hydrocarbons N 2680 mg/kg 5.0

Total Petroleum Hydrocarbons N 2680 mg/kg 10.0

Naphthalene M 2700 mg/kg 0.10

Acenaphthylene M 2700 mg/kg 0.10

Acenaphthene M 2700 mg/kg 0.10

Fluorene M 2700 mg/kg 0.10

Phenanthrene M 2700 mg/kg 0.10

Anthracene M 2700 mg/kg 0.10

Fluoranthene M 2700 mg/kg 0.10

Pyrene M 2700 mg/kg 0.10

Benzo[a]anthracene M 2700 mg/kg 0.10

Chrysene M 2700 mg/kg 0.10

Benzo[b]fluoranthene M 2700 mg/kg 0.10

Benzo[k]fluoranthene M 2700 mg/kg 0.10

Benzo[a]pyrene M 2700 mg/kg 0.10

Indeno(1,2,3-c,d)Pyrene M 2700 mg/kg 0.10

Dibenz(a,h)Anthracene M 2700 mg/kg 0.10

Benzo[g,h,i]perylene M 2700 mg/kg 0.10

Total Of 16 PAH's M 2700 mg/kg 2.0

Total PCBs (7 congeners) N 2815 mg/kg 0.0010

Total Phenols M 2920 mg/kg 0.10

Organic Matter BS1377 N 2930 % 0.10

21-11802 21-11802 21-11802 21-11802 21-11802 21-11802 21-11802

1178549 1178550 1178551 1178552 1178553 1178554 1178555

TP12 TP13 TP14 TP15 TP16 TP17 TP18

SOIL SOIL SOIL SOIL SOIL SOIL SOIL

0.1 0.5 0.4 0.4 0.1 0.1 0.4

13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021 13-Apr-2021

12:00 12:00 12:00 12:00 12:00 12:00 12:00

< 5.0

< 10

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

0.41 < 0.10 < 0.10 < 0.10 0.27 < 0.10 < 0.10

0.55 < 0.10 < 0.10 < 0.10 0.27 < 0.10 < 0.10

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0

< 0.0010

< 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30 < 0.30

1.6 0.80 1.5 1.6 3.5 2.8 2.0

Page 5 of 7



Test Methods

SOP Title Parameters included Method summary

2010 pH Value of Soils pH pH Meter

2030

Moisture and Stone Content of 

Soils(Requirement of 

MCERTS)

Moisture content

Determination of moisture content of soil as a 

percentage of its as received mass obtained at 

<37°C.

2040
Soil Description(Requirement of 

MCERTS)
Soil description

As received soil is described based upon 

BS5930

2120
Water Soluble Boron, Sulphate, 

Magnesium & Chromium
Boron; Sulphate; Magnesium; Chromium Aqueous extraction / ICP-OES

2175 Total Sulphur in Soils Total Sulphur

Determined by high temperature combustion 

under oxygen, using an Eltra elemental 

analyser.

2300
Cyanides & Thiocyanate in 

Soils

Free (or easy liberatable) Cyanide; total 

Cyanide; complex Cyanide; Thiocyanate

Allkaline extraction followed by colorimetric 

determination using Automated Flow Injection 

Analyser.

2430 Total Sulphate in soils Total Sulphate
Acid digestion followed by determination of 

sulphate in extract by ICP-OES.

2450 Acid Soluble Metals in Soils

Metals, including: Arsenic; Barium; Beryllium; 

Cadmium; Chromium; Cobalt; Copper; Lead; 

Manganese; Mercury; Molybdenum; Nickel; 

Selenium; Vanadium; Zinc

Acid digestion followed by determination of 

metals in extract by ICP-MS.

2490 Hexavalent Chromium in Soils Chromium [VI]

Soil extracts are prepared by extracting dried 

and ground soil samples into boiling water. 

Chromium [VI] is determined by ‘Aquakem 600’ 

Discrete Analyser using 1,5-diphenylcarbazide.

2630 PBET PBET Extraction at 37C / ICP-MS

2680 TPH A/A Split

Aliphatics: >C5–C6, >C6–C8,>C8–C10, 

>C10–C12, >C12–C16, >C16–C21, >C21– 

C35, >C35– C44Aromatics: >C5–C7, >C7–C8, 

>C8– C10, >C10–C12, >C12–C16, >C16– C21,  

>C21– C35, >C35– C44

Dichloromethane extraction / GCxGC FID 

detection

2700

Speciated Polynuclear 

Aromatic Hydrocarbons (PAH) 

in Soil by GC-FID

Acenaphthene; Acenaphthylene; Anthracene; 

Benzo[a]Anthracene; Benzo[a]Pyrene; 

Benzo[b]Fluoranthene; Benzo[ghi]Perylene; 

Benzo[k]Fluoranthene; Chrysene; 

Dibenz[ah]Anthracene; Fluoranthene; Fluorene; 

Indeno[123cd]Pyrene; Naphthalene; 

Phenanthrene; Pyrene

Dichloromethane extraction / GC-FID (GC-FID 

detection is non-selective and can be subject to 

interference from co-eluting compounds)

2815

Polychlorinated Biphenyls 

(PCB) ICES7Congeners in 

Soils by GC-MS

ICES7 PCB congeners Acetone/Hexane extraction / GC-MS

2920 Phenols in Soils by HPLC

Phenolic compounds including Resorcinol, 

Phenol, Methylphenols, Dimethylphenols, 1-

Naphthol and TrimethylphenolsNote: 

chlorophenols are excluded.

60:40 methanol/water mixture extraction, 

followed by HPLC determination using 

electrochemical detection.

2930 Organic Matter Organic Matter Acid Dichromate digestion/Titration
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Report Information

Key

U UKAS accredited

M MCERTS and UKAS accredited

N Unaccredited

S
This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for 

this analysis

SN
This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited 

for this analysis

T This analysis has been subcontracted to an unaccredited laboratory

I/S Insufficient Sample

U/S Unsuitable Sample

N/E not evaluated

< "less than"

> "greater than"

SOP Standard operating procedure

LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request 

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently 

corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at the indicated laboratory 

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)

C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 45 days from the date of receipt

All water samples will be retained for 14 days from the date of receipt

Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to: 

customerservices@chemtest.com
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Eurofins Chemtest Ltd

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.com

Report No.: 21-12212-3

Initial Date of Issue: 22-Apr-2021 Date of Re-Issue: 18-May-2021

Client Terra Firma (Wales) Ltd

Client Address: 5 Deryn Court

Wharfedale Road

Pentwyn

Cardiff

CF23 7HA

Contact(s): michael@terrafirmawales.co.uk

Project Skewen

Quotation No.: Q20-21666 Date Received: 16-Apr-2021

Order No.: 16595-MW Date Instructed: 16-Apr-2021

No. of Samples: 2

Turnaround (Wkdays): 22 Results Due: 18-May-2021

Date Approved: 18-May-2021

Approved By:

Details: Glynn Harvey, Technical Manager

Amended Report
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Results - Soil

Client: Terra Firma (Wales) Ltd 21-12212 21-12212

Quotation No.: Q20-21666 1180559 1180560

WS11 WS15

SOIL SOIL

0.2 0.4

14-Apr-2021 14-Apr-2021

12:00 12:00

Determinand Accred. SOP Units LOD

Moisture N 2030 % 0.020 19 16

Soil Colour N 2040 N/A Brown Brown

Other Material N 2040 N/A
Roots and 

Stones
Stones

Soil Texture N 2040 N/A Sand Sand

pH M 2010 4.0 7.5 7.7

Boron (Hot Water Soluble) M 2120 mg/kg 0.40 < 0.40 < 0.40

Cyanide (Total) M 2300 mg/kg 0.50 < 0.50 < 0.50

Sulphate (Acid Soluble) M 2430 % 0.010 0.037 < 0.010

Arsenic M 2450 mg/kg 1.0 80 24

Cadmium M 2450 mg/kg 0.10 5.6 0.77

Chromium M 2450 mg/kg 1.0 28 29

Mercury Low Level M 2450 mg/kg 0.05 0.23 0.09

Copper M 2450 mg/kg 0.50 170 44

Nickel M 2450 mg/kg 0.50 47 30

Lead M 2450 mg/kg 0.50 190 33

Selenium M 2450 mg/kg 0.20 1.4 0.95

Zinc M 2450 mg/kg 0.50 570 130

Chromium (Trivalent) N 2490 mg/kg 1.0 28 29

Chromium (Hexavalent) N 2490 mg/kg 0.50 < 0.50 < 0.50

As Barge Stomach Phase N 2630 mg/kg N/A 0.45

As Barge Stomach + Intestinal Phase N 2630 mg/kg N/A 0.97

As Barge Bioaccessible Fraction N 2630 % N/A 1.2

Aliphatic TPH >C5-C6 N 2680 mg/kg 1.0 < 1.0 < 1.0

Aliphatic TPH >C6-C8 N 2680 mg/kg 1.0 < 1.0 < 1.0

Aliphatic TPH >C8-C10 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aliphatic TPH >C10-C12 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aliphatic TPH >C12-C16 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aliphatic TPH >C16-C21 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aliphatic TPH >C21-C35 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aliphatic TPH >C35-C44 N 2680 mg/kg 1.0 < 1.0 < 1.0

Total Aliphatic Hydrocarbons N 2680 mg/kg 5.0 < 5.0 < 5.0

Aromatic TPH >C5-C7 N 2680 mg/kg 1.0 < 1.0 < 1.0

Aromatic TPH >C7-C8 N 2680 mg/kg 1.0 < 1.0 < 1.0

Aromatic TPH >C8-C10 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aromatic TPH >C10-C12 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aromatic TPH >C12-C16 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aromatic TPH >C16-C21 U 2680 mg/kg 1.0 < 1.0 < 1.0

Aromatic TPH >C21-C35 M 2680 mg/kg 1.0 < 1.0 < 1.0

Aromatic TPH >C35-C44 N 2680 mg/kg 1.0 < 1.0 < 1.0

Total Aromatic Hydrocarbons N 2680 mg/kg 5.0 < 5.0 < 5.0

Total Petroleum Hydrocarbons N 2680 mg/kg 10.0 < 10 < 10

Project: Skewen

Top Depth (m):

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample ID.:

Sample Type:

Date Sampled:

Time Sampled:
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Results - Soil

Client: Terra Firma (Wales) Ltd 21-12212 21-12212

Quotation No.: Q20-21666 1180559 1180560

WS11 WS15

SOIL SOIL

0.2 0.4

14-Apr-2021 14-Apr-2021

12:00 12:00

Determinand Accred. SOP Units LOD

Project: Skewen

Top Depth (m):

Chemtest Job No.:

Chemtest Sample ID.:

Client Sample ID.:

Sample Type:

Date Sampled:

Time Sampled:

Naphthalene M 2700 mg/kg 0.10 < 0.10 < 0.10

Acenaphthylene M 2700 mg/kg 0.10 < 0.10 < 0.10

Acenaphthene M 2700 mg/kg 0.10 < 0.10 < 0.10

Fluorene M 2700 mg/kg 0.10 < 0.10 < 0.10

Phenanthrene M 2700 mg/kg 0.10 < 0.10 < 0.10

Anthracene M 2700 mg/kg 0.10 < 0.10 < 0.10

Fluoranthene M 2700 mg/kg 0.10 0.55 < 0.10

Pyrene M 2700 mg/kg 0.10 0.63 < 0.10

Benzo[a]anthracene M 2700 mg/kg 0.10 < 0.10 < 0.10

Chrysene M 2700 mg/kg 0.10 < 0.10 < 0.10

Benzo[b]fluoranthene M 2700 mg/kg 0.10 < 0.10 < 0.10

Benzo[k]fluoranthene M 2700 mg/kg 0.10 < 0.10 < 0.10

Benzo[a]pyrene M 2700 mg/kg 0.10 < 0.10 < 0.10

Indeno(1,2,3-c,d)Pyrene M 2700 mg/kg 0.10 < 0.10 < 0.10

Dibenz(a,h)Anthracene M 2700 mg/kg 0.10 < 0.10 < 0.10

Benzo[g,h,i]perylene M 2700 mg/kg 0.10 < 0.10 < 0.10

Total Of 16 PAH's M 2700 mg/kg 2.0 < 2.0 < 2.0

Total PCBs (7 congeners) N 2815 mg/kg 0.0010 < 0.0010 < 0.0010

Total Phenols M 2920 mg/kg 0.10 < 0.30 < 0.30

Organic Matter BS1377 N 2930 % 0.10 1.6 1.1

Page 3 of 5



Test Methods

SOP Title Parameters included Method summary

2010 pH Value of Soils pH pH Meter

2030

Moisture and Stone Content of 

Soils(Requirement of 

MCERTS)

Moisture content

Determination of moisture content of soil as a 

percentage of its as received mass obtained at 

<37°C.

2040
Soil Description(Requirement of 

MCERTS)
Soil description

As received soil is described based upon 

BS5930

2120
Water Soluble Boron, Sulphate, 

Magnesium & Chromium
Boron; Sulphate; Magnesium; Chromium Aqueous extraction / ICP-OES

2300
Cyanides & Thiocyanate in 

Soils

Free (or easy liberatable) Cyanide; total 

Cyanide; complex Cyanide; Thiocyanate

Allkaline extraction followed by colorimetric 

determination using Automated Flow Injection 

Analyser.

2430 Total Sulphate in soils Total Sulphate
Acid digestion followed by determination of 

sulphate in extract by ICP-OES.

2450 Acid Soluble Metals in Soils

Metals, including: Arsenic; Barium; Beryllium; 

Cadmium; Chromium; Cobalt; Copper; Lead; 

Manganese; Mercury; Molybdenum; Nickel; 

Selenium; Vanadium; Zinc

Acid digestion followed by determination of 

metals in extract by ICP-MS.

2490 Hexavalent Chromium in Soils Chromium [VI]

Soil extracts are prepared by extracting dried 

and ground soil samples into boiling water. 

Chromium [VI] is determined by ‘Aquakem 600’ 

Discrete Analyser using 1,5-diphenylcarbazide.

2630 PBET PBET Extraction at 37C / ICP-MS

2680 TPH A/A Split

Aliphatics: >C5–C6, >C6–C8,>C8–C10, 

>C10–C12, >C12–C16, >C16–C21, >C21– 

C35, >C35– C44Aromatics: >C5–C7, >C7–C8, 

>C8– C10, >C10–C12, >C12–C16, >C16– C21,  

>C21– C35, >C35– C44

Dichloromethane extraction / GCxGC FID 

detection

2700

Speciated Polynuclear 

Aromatic Hydrocarbons (PAH) 

in Soil by GC-FID

Acenaphthene; Acenaphthylene; Anthracene; 

Benzo[a]Anthracene; Benzo[a]Pyrene; 

Benzo[b]Fluoranthene; Benzo[ghi]Perylene; 

Benzo[k]Fluoranthene; Chrysene; 

Dibenz[ah]Anthracene; Fluoranthene; Fluorene; 

Indeno[123cd]Pyrene; Naphthalene; 

Phenanthrene; Pyrene

Dichloromethane extraction / GC-FID (GC-FID 

detection is non-selective and can be subject to 

interference from co-eluting compounds)

2815

Polychlorinated Biphenyls 

(PCB) ICES7Congeners in 

Soils by GC-MS

ICES7 PCB congeners Acetone/Hexane extraction / GC-MS

2920 Phenols in Soils by HPLC

Phenolic compounds including Resorcinol, 

Phenol, Methylphenols, Dimethylphenols, 1-

Naphthol and TrimethylphenolsNote: 

chlorophenols are excluded.

60:40 methanol/water mixture extraction, 

followed by HPLC determination using 

electrochemical detection.

2930 Organic Matter Organic Matter Acid Dichromate digestion/Titration
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Report Information

Key

U UKAS accredited

M MCERTS and UKAS accredited

N Unaccredited

S
This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for 

this analysis

SN
This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited 

for this analysis

T This analysis has been subcontracted to an unaccredited laboratory

I/S Insufficient Sample

U/S Unsuitable Sample

N/E not evaluated

< "less than"

> "greater than"

SOP Standard operating procedure

LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request 

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently 

corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at the indicated laboratory 

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)

C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 45 days from the date of receipt

All water samples will be retained for 14 days from the date of receipt

Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to: 

customerservices@chemtest.com
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Arsenic Bioavailibility C4SL - TP01 0.1m

CLEA Software Version 1.071 Page 1 of 11

Report generated

Report title

Created by

RESULTS

TP01, 0.1m Phase 5 Crymlyn, Skewen

Michael Watkins at Terra Firma (Wales) Limited 

24-May-21



Arsenic Bioavailibility C4SL - TP01 0.1m

CLEA Software Version 1.071 Report generated Page 2 of 11

Apply Top 2 Approach to Produce Group

Assessment Criterion (mg kg
-1

) Ratio of ADE to HCV 50% rule?

oral inhalation combined oral inhalation combined Oral Inhal

1 Arsenic (C4SL child) 4.51E+02 5.26E+02 2.43E+02 0.54 0.46 1.00 NR No No Yes Yes No No No No Yes
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Arsenic Bioavailibility C4SL - TP01 0.1m

CLEA Software Version 1.071 Report generated Page 3 of 11

Apply Top 2 Approach to Produce Group

Assessment Criterion (mg kg
-1

) Ratio of ADE to HCV 50% rule?

oral inhalation combined oral inhalation combined Oral Inhal
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Arsenic Bioavailibility C4SL - TP01 0.1m

CLEA Software Version 1.071 Report generated Page 4 of 11

Soil Distribution Media Concentrations

% % % % mg kg
-1

mg m
-3

mg kg
-1

mg m
-3

mg m
-3

mg m
-3

mg m
-3

mg m
-3

mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW

1 Arsenic (C4SL child) 99.9 0.1 0.0 100.0 2.43E+02 NR 1.21E+02 1.03E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.04E-01 9.71E-02 5.59E-02 8.01E-02 4.86E-02 2.67E-01
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Arsenic Bioavailibility C4SL - TP01 0.1m

CLEA Software Version 1.071 Report generated Page 5 of 11

Soil Distribution Media Concentrations

% % % % mg kg
-1

mg m
-3

mg kg
-1

mg m
-3

mg m
-3

mg m
-3

mg m
-3

mg m
-3

mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW
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Average Daily Exposure (mg kg
-1

 bw day
-1

) Distribution by Pathway (%)
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Average Daily Exposure (mg kg
-1

 bw day
-1

) Distribution by Pathway (%)
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1 Arsenic (C4SL child) ID 0.3 ID 0.0087 NR NR NR NR NR NR NR 0.03 0.5 1 0.0073 1
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1 Arsenic (C4SL child) 5.00E+02 NR 1.25E+06 0.00043 fw 0.0004 fw 0.00023 fw 0.00033 fw 0.0002 fw 0.0011 fw
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Apply Top 2 Approach to Produce Group

Assessment Criterion (mg kg
-1

) Ratio of ADE to HCV 50% rule?

oral inhalation combined oral inhalation combined Oral Inhal

1 Arsenic (C4SL child) 4.39E+02 5.26E+02 2.39E+02 0.55 0.45 1.00 NR No No Yes Yes No No No No Yes
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Apply Top 2 Approach to Produce Group
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) Ratio of ADE to HCV 50% rule?
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Soil Distribution Media Concentrations

% % % % mg kg
-1

mg m
-3

mg kg
-1

mg m
-3

mg m
-3

mg m
-3

mg m
-3

mg m
-3

mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW

1 Arsenic (C4SL child) 99.9 0.1 0.0 100.0 2.39E+02 NR 1.20E+02 1.02E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.03E-01 9.57E-02 5.51E-02 7.90E-02 4.79E-02 2.63E-01
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Soil Distribution Media Concentrations
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Average Daily Exposure (mg kg
-1

 bw day
-1

) Distribution by Pathway (%)
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Average Daily Exposure (mg kg
-1

 bw day
-1

) Distribution by Pathway (%)
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1 Arsenic (C4SL child) ID 0.3 ID 0.0087 NR NR NR NR NR NR NR 0.03 0.5 1 0.0097 1
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1 Arsenic (C4SL child) 5.00E+02 NR 1.25E+06 0.00043 fw 0.0004 fw 0.00023 fw 0.00033 fw 0.0002 fw 0.0011 fw
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Apply Top 2 Approach to Produce Group

Assessment Criterion (mg kg
-1

) Ratio of ADE to HCV 50% rule?

oral inhalation combined oral inhalation combined Oral Inhal

1 Arsenic (C4SL child) 4.28E+02 5.26E+02 2.36E+02 0.55 0.45 1.00 NR No No Yes Yes No No No No Yes
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Soil Distribution Media Concentrations

% % % % mg kg
-1

mg m
-3

mg kg
-1
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mg m
-3

mg m
-3

mg m
-3

mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW

1 Arsenic (C4SL child) 99.9 0.1 0.0 100.0 2.36E+02 NR 1.18E+02 1.00E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.02E-01 9.44E-02 5.43E-02 7.79E-02 4.72E-02 2.60E-01
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Average Daily Exposure (mg kg
-1

 bw day
-1

) Distribution by Pathway (%)

1 Arsenic (C4SL child) 2.10E-05 1.21E-04 2.34E-05 3.90E-06 0.00E+00 0.00E+00 0.00E+00 12.41 71.45 13.83 2.31 0.00 0.00 0.00 0.00

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

In
h

a
la

ti
o

n
 o

f 
v
a

p
o

u
r

B
a

c
k
g

ro
u

n
d

 (
o

ra
l)

B
a

c
k
g

ro
u

n
d

 (
o

ra
l)

B
a

c
k
g

ro
u

n
d

 

(i
n

h
a

la
ti
o

n
)

In
h

a
la

ti
o

n
 o

f 
v
a

p
o

u
r 

(i
n

d
o

o
r)

D
ir

e
c
t 

s
o

il 
in

g
e

s
ti
o

n

C
o

n
s
u

m
p

ti
o

n
 o

f 

h
o

m
e

g
ro

w
n

 p
ro

d
u

c
e

 

a
n

d
 a

tt
a

c
h

e
d

 s
o

il

D
e

rm
a

l 
c
o

n
ta

c
t 

w
it
h

 

s
o

il 
a

n
d

 d
u

s
t

In
h

a
la

ti
o

n
 o

f 
d

u
s
t

24-May-21

C
o

n
s
u

m
p

ti
o

n
 o

f 

h
o

m
e

g
ro

w
n

 p
ro

d
u

c
e

 

a
n

d
 a

tt
a

c
h

e
d

 s
o

il

D
e

rm
a

l 
c
o

n
ta

c
t 

w
it
h

 

s
o

il 
a

n
d

 d
u

s
t

In
h

a
la

ti
o

n
 o

f 
d

u
s
t

B
a

c
k
g

ro
u

n
d

 

(i
n

h
a

la
ti
o

n
)

D
ir

e
c
t 

s
o

il 
in

g
e

s
ti
o

n

In
h

a
la

ti
o

n
 o

f 
v
a

p
o

u
r 

(o
u

td
o

o
r)



Arsenic Bioavailibility C4SL - TP07 0.1m

CLEA Software Version 1.071 Report generated Page 7 of 11
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 bw day
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) Distribution by Pathway (%)
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1 Arsenic (C4SL child) ID 0.3 ID 0.0087 NR NR NR NR NR NR NR 0.03 0.5 1 0.012 1
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1 Arsenic (C4SL child) 5.00E+02 NR 1.25E+06 0.00043 fw 0.0004 fw 0.00023 fw 0.00033 fw 0.0002 fw 0.0011 fw
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Apply Top 2 Approach to Produce Group

Assessment Criterion (mg kg
-1

) Ratio of ADE to HCV 50% rule?

oral inhalation combined oral inhalation combined Oral Inhal

1 Arsenic (C4SL child) 4.02E+02 5.26E+02 2.28E+02 0.57 0.43 1.00 NR No No Yes Yes No No No No Yes
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Apply Top 2 Approach to Produce Group

Assessment Criterion (mg kg
-1

) Ratio of ADE to HCV 50% rule?
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Soil Distribution Media Concentrations

% % % % mg kg
-1

mg m
-3

mg kg
-1

mg m
-3

mg m
-3

mg m
-3

mg m
-3

mg m
-3

mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW

1 Arsenic (C4SL child) 99.9 0.1 0.0 100.0 2.28E+02 NR 1.14E+02 9.71E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.81E-02 9.12E-02 5.25E-02 7.53E-02 4.56E-02 2.51E-01
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Average Daily Exposure (mg kg
-1

 bw day
-1

) Distribution by Pathway (%)

1 Arsenic (C4SL child) 3.04E-05 1.17E-04 2.26E-05 3.77E-06 0.00E+00 0.00E+00 0.00E+00 17.52 67.29 13.02 2.17 0.00 0.00 0.00 0.00
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Average Daily Exposure (mg kg
-1

 bw day
-1

) Distribution by Pathway (%)
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1 Arsenic (C4SL child) ID 0.3 ID 0.0087 NR NR NR NR NR NR NR 0.03 0.5 1 0.018 1
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1 Arsenic (C4SL child) 5.00E+02 NR 1.25E+06 0.00043 fw 0.0004 fw 0.00023 fw 0.00033 fw 0.0002 fw 0.0011 fw
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Apply Top 2 Approach to Produce Group

Assessment Criterion (mg kg
-1

) Ratio of ADE to HCV 50% rule?

oral inhalation combined oral inhalation combined Oral Inhal

1 Arsenic (C4SL child) 4.24E+02 5.26E+02 2.35E+02 0.55 0.45 1.00 NR No No Yes Yes No No No No Yes
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Soil Distribution Media Concentrations

% % % % mg kg
-1

mg m
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-3

mg m
-3

mg m
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mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW
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Average Daily Exposure (mg kg
-1

 bw day
-1

) Distribution by Pathway (%)
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) Distribution by Pathway (%)
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1 Arsenic (C4SL child) ID 0.3 ID 0.0087 NR NR NR NR NR NR NR 0.03 0.5 1 0.013 1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

R
e

la
ti
v
e

 b
io

a
v
a

ila
b

ili
ty

 v
ia

 s
o

il 

in
g

e
s
ti
o

n
 (

u
n

it
le

s
s
)

24-May-21

O
ra

l 
H

e
a

lt
h

 C
ri

te
ri

a
 V

a
lu

e
  

  
  

 

(μ
g

 k
g

-1
 B

W
 d

a
y

-1
)

In
h

a
la

ti
o

n
 M

e
a

n
 D

a
ily

 I
n

ta
k
e

  
  

  
  

  
  

  
  

  
 

(μ
g

 d
a

y
-1

)

lo
g

 K
o

c
 (

c
m

3
 g

-1
)

lo
g

 K
o

w
 (

d
im

e
n

s
io

n
le

s
s
)

C
o

e
ff

ic
ie

n
t 

o
f 

D
if
fu

s
io

n
 i
n

 W
a

te
r 

(m
2
 s

-1
)

In
h

a
la

ti
o

n
 H

e
a

lt
h

 C
ri

te
ri

a
 V

a
lu

e
 

(μ
g

 k
g

-1
 B

W
 d

a
y

-1
)

O
ra

l 
M

e
a

n
 D

a
ily

 I
n

ta
k
e

  
  

  
  

  
  

  
  

  
 

(μ
g

 d
a

y
-1

)

A
ir

-w
a

te
r 

p
a

rt
it
io

n
 c

o
e

ff
ic

ie
n

t 

(K
a

w
) 

 (
c
m

3
 c

m
-3

)

C
o

e
ff

ic
ie

n
t 

o
f 

D
if
fu

s
io

n
 i
n

 A
ir

 

(m
2
 s

-1
)

R
e

la
ti
v
e

 b
io

a
v
a

ila
b

ili
ty

 v
ia

 d
u

s
t 

in
h

a
la

ti
o

n
 (

u
n

it
le

s
s
)

D
e

rm
a

l 
A

b
s
o

rp
ti
o

n
 F

ra
c
ti
o

n
 

(d
im

e
n

s
io

n
le

s
s
)

S
o

il-
to

-d
u

s
t 

tr
a

n
s
p

o
rt

 f
a

c
to

r 
  

  

(g
 g

-1
 D

W
)

S
u

b
-s

u
rf

a
c
e

 s
o

il 
to

 i
n

d
o

o
r 

a
ir

 

c
o

rr
e

c
ti
o

n
 f

a
c
to

r 

(d
im

e
n

s
io

n
le

s
s
)



Arsenic Bioavailibility C4SL - TP09 0.1m

CLEA Software Version 1.071 Report generated Page 9 of 11

21

22

23

24

25

26

27

28

29

30

R
e

la
ti
v
e

 b
io

a
v
a

ila
b

ili
ty

 v
ia

 s
o

il 

in
g

e
s
ti
o

n
 (

u
n

it
le

s
s
)

R
e

la
ti
v
e

 b
io

a
v
a

ila
b

ili
ty

 v
ia

 d
u

s
t 

in
h

a
la

ti
o

n
 (

u
n

it
le

s
s
)

C
o

e
ff

ic
ie

n
t 

o
f 

D
if
fu

s
io

n
 i
n

 W
a

te
r 

(m
2
 s

-1
)

lo
g

 K
o

c
 (

c
m

3
 g

-1
)

lo
g

 K
o

w
 (

d
im

e
n

s
io

n
le

s
s
)

D
e

rm
a

l 
A

b
s
o

rp
ti
o

n
 F

ra
c
ti
o

n
 

(d
im

e
n

s
io

n
le

s
s
)

24-May-21

S
o

il-
to

-d
u

s
t 

tr
a

n
s
p

o
rt

 f
a

c
to

r 
  

  

(g
 g

-1
 D

W
)

In
h

a
la

ti
o

n
 M

e
a

n
 D

a
ily

 I
n

ta
k
e

  
  

  
  

  
  

  
  

  
 

(μ
g

 d
a

y
-1

)

A
ir

-w
a

te
r 

p
a

rt
it
io

n
 c

o
e

ff
ic

ie
n

t 

(K
a

w
) 

 (
c
m

3
 c

m
-3

)

C
o

e
ff

ic
ie

n
t 

o
f 

D
if
fu

s
io

n
 i
n

 A
ir

 

(m
2
 s

-1
)

O
ra

l 
M

e
a

n
 D

a
ily

 I
n

ta
k
e

  
  

  
  

  
  

  
  

  
 

(μ
g

 d
a

y
-1

)

O
ra

l 
H

e
a

lt
h

 C
ri

te
ri

a
 V

a
lu

e
  

  
  

 

(μ
g

 k
g

-1
 B

W
 d

a
y

-1
)

In
h

a
la

ti
o

n
 H

e
a

lt
h

 C
ri

te
ri

a
 V

a
lu

e
 

(μ
g

 k
g

-1
 B

W
 d

a
y

-1
)

S
u

b
-s

u
rf

a
c
e

 s
o

il 
to

 i
n

d
o

o
r 

a
ir

 

c
o

rr
e

c
ti
o

n
 f

a
c
to

r 

(d
im

e
n

s
io

n
le

s
s
)



Arsenic Bioavailibility C4SL - TP09 0.1m

CLEA Software Version 1.071 Report generated Page 10 of 11

1 Arsenic (C4SL child) 5.00E+02 NR 1.25E+06 0.00043 fw 0.0004 fw 0.00023 fw 0.00033 fw 0.0002 fw 0.0011 fw
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Apply Top 2 Approach to Produce Group

Assessment Criterion (mg kg
-1

) Ratio of ADE to HCV 50% rule?

oral inhalation combined oral inhalation combined Oral Inhal

1 Arsenic (C4SL child) 4.40E+02 5.26E+02 2.40E+02 0.54 0.46 1.00 NR No No Yes Yes No No No No Yes
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Apply Top 2 Approach to Produce Group

Assessment Criterion (mg kg
-1

) Ratio of ADE to HCV 50% rule?

oral inhalation combined oral inhalation combined Oral Inhal
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Soil Distribution Media Concentrations

% % % % mg kg
-1

mg m
-3

mg kg
-1

mg m
-3

mg m
-3

mg m
-3

mg m
-3

mg m
-3

mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW

1 Arsenic (C4SL child) 99.9 0.1 0.0 100.0 2.40E+02 NR 1.20E+02 1.02E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.03E-01 9.59E-02 5.51E-02 7.91E-02 4.79E-02 2.64E-01
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Average Daily Exposure (mg kg
-1

 bw day
-1

) Distribution by Pathway (%)

1 Arsenic (C4SL child) 1.69E-05 1.23E-04 2.38E-05 3.96E-06 0.00E+00 0.00E+00 0.00E+00 10.09 73.34 14.20 2.37 0.00 0.00 0.00 0.00
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Average Daily Exposure (mg kg
-1

 bw day
-1

) Distribution by Pathway (%)
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1 Arsenic (C4SL child) ID 0.3 ID 0.0087 NR NR NR NR NR NR NR 0.03 0.5 1 0.0095 1
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Apply Top 2 Approach to Produce Group

Assessment Criterion (mg kg
-1

) Ratio of ADE to HCV 50% rule?

oral inhalation combined oral inhalation combined Oral Inhal

1 Arsenic (C4SL child) 4.15E+02 5.26E+02 2.32E+02 0.56 0.44 1.00 NR No No Yes Yes No No No No Yes
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Soil Distribution Media Concentrations

% % % % mg kg
-1

mg m
-3
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mg m
-3

mg m
-3

mg m
-3

mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW

1 Arsenic (C4SL child) 99.9 0.1 0.0 100.0 2.32E+02 NR 1.16E+02 9.87E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.98E-02 9.28E-02 5.34E-02 7.66E-02 4.64E-02 2.55E-01
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Average Daily Exposure (mg kg
-1

 bw day
-1

) Distribution by Pathway (%)

1 Arsenic (C4SL child) 2.58E-05 1.19E-04 2.30E-05 3.84E-06 0.00E+00 0.00E+00 0.00E+00 15.04 69.31 13.41 2.24 0.00 0.00 0.00 0.00
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Average Daily Exposure (mg kg
-1

 bw day
-1

) Distribution by Pathway (%)
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1 Arsenic (C4SL child) ID 0.3 ID 0.0087 NR NR NR NR NR NR NR 0.03 0.5 1 0.015 1
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Apply Top 2 Approach to Produce Group

Assessment Criterion (mg kg
-1

) Ratio of ADE to HCV 50% rule?

oral inhalation combined oral inhalation combined Oral Inhal

1 Arsenic (C4SL child) 4.38E+02 5.26E+02 2.39E+02 0.55 0.45 1.00 NR No No Yes Yes No No No No Yes
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Assessment Criterion (mg kg
-1
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Soil Distribution Media Concentrations

% % % % mg kg
-1
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-3

mg m
-3

mg m
-3

mg kg
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 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW mg kg
-1

 FW

1 Arsenic (C4SL child) 99.9 0.1 0.0 100.0 2.39E+02 NR 1.19E+02 1.02E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.03E-01 9.56E-02 5.50E-02 7.88E-02 4.78E-02 2.63E-01
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Average Daily Exposure (mg kg
-1

 bw day
-1

) Distribution by Pathway (%)

1 Arsenic (C4SL child) 1.77E-05 1.22E-04 2.37E-05 3.95E-06 0.00E+00 0.00E+00 0.00E+00 10.56 72.95 14.13 2.35 0.00 0.00 0.00 0.00
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Average Daily Exposure (mg kg
-1

 bw day
-1

) Distribution by Pathway (%)
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Apply Top 2 Approach to Produce Group

Assessment Criterion (mg kg
-1

) Ratio of ADE to HCV 50% rule?

oral inhalation combined oral inhalation combined Oral Inhal

1 Arsenic (C4SL child) 4.28E+02 5.26E+02 2.36E+02 0.55 0.45 1.00 NR No No Yes Yes No No No No Yes
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Soil Distribution Media Concentrations
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1 Arsenic (C4SL child) 99.9 0.1 0.0 100.0 2.36E+02 NR 1.18E+02 1.00E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.02E-01 9.44E-02 5.43E-02 7.79E-02 4.72E-02 2.60E-01
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Average Daily Exposure (mg kg
-1

 bw day
-1

) Distribution by Pathway (%)

1 Arsenic (C4SL child) 2.10E-05 1.21E-04 2.34E-05 3.90E-06 0.00E+00 0.00E+00 0.00E+00 12.41 71.45 13.83 2.31 0.00 0.00 0.00 0.00
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