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Metals 

The results for the chemical analyses of the soil samples for metals are summarised in Table 3. 

Parameter 

Heavy Metals 

Arsenic 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Ph�otoxic Metals 

Nickel 

Copper 

Zinc 

Concentration 
Range (mg/kg) 

8.7 to 25.8 

<0.2 to 3.4 

14.6 to 27.7 

22.1 to 481.8 

2.9 to 10.0 

All <1.0 

8.6 to 48.8 

24.4 to 136.4 

147.6 to 692.5 

ICRCL Threshold Number 
Concentration Exceeding 

(ma/kal Threshold 

40* 0 

15• 0 

1000· 0 

2000· 0 

20· 0 

6* 0 

10·· 0 

130•· 1 

300·· 2 

Table 3: Summary of Metal Contaminallon Concentrallons for Soil Samples 
* ICRCL threshold value for Parks playing fields and open space
** 

ICRCL threshold value for any uses where plants are to be grown 

No. of Samples 
Tested 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Apart from the phytotoxic metals copper and zinc, all results are below the relevant threshold value. 

The levels of zinc and copper are not considered significant with respect to the proposed 

development. 

Inorganic substances 

The results for the chemical analyses of the soil samples for inorganic compounds are summarised 

in Table 4. 

Concentration 
ICRCL Threshold Number 

No. of Samples Parameter Concentration Exceeding 
Range (mg/kg) 

(ma/kQ) Threshold Tested 

Inorganic Comi;iounds 

Boron <0.50 to 0.8 3 0 5 

Cyanide All<2.0 100· 0 5 

PH 7.7 to 10.4 Below pH 5 0 5 

Sulphate 0.214 to 1.177 See text Not applicable 

Table 4: Summary of Inorganic Compound Contammat,on Concentrations for Soil Samples 

* ICRCL Threshold value for free cyanide for buildings and hard cover.

15275 6 August 2001 
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No concentrations were above the Dutch Intervention Value of metal contaminants, inorganic and 

organic compounds. 

6 CONCLUSIONS AND RECOMMENDATIONS 

This ground investigation has revealed that a layer of Made Ground up to 0.8m thick comprising 

generally granular materials with occasional clay fill. Below the Made Ground is a firm to stiff silty 

sandy Clay locally soft to firm which in turn is underlain by a firm silty sandy thinly laminated clay 

turning soft to firm and firm/firm to stiff by 4.0 to 4.5m. The firm laminated clays are present to 

depths ranging from 9.0 to 10m. Below the laminated clay is a stiff boulder clay turning very stiff 

with depth. 

Geotechnical Properties 

A summary geotechnical model is presented as Table 7 with a summary presented below: 

Depth in Metres Material and Properties 

To 0.8 

To 1.5 

To4.5 

15 to 20 

15+ 

Made Ground (locally deeper in and around service runs) 

Firm to stiff silty sandy Clay locally soft to firm 

Firm turning soft to firm laminated clay 

Firm turning/firm to stiff laminated clay with Cu 45kN/m
2 

rising circa 80kN/m2
. 

Stiff boulder clay with Cu 1 00kN/m2 rising to in excess of 150kN/m2 with depth 

Of the various pile types available, both driven and percussion and augured bored and cast in 

place piles are considered suitable for the ground conditions at the site. Should driven piles be 

chosen then the boulder clay will mobilise considerable bearing resistance 

Conventional percussion or augured piles may require to be extended deeper than the driven piles 

in view of the loosening process, which occurs as a result of the drilling. 

For foundation design the competent piling contractor should take into account the possibility of 

negative skin friction as a result of the driving process and applied and dynamic loads. In addition 

the driving process may increase pore water pressures within cohesive deposits. 

15275 9 August 2001 
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FIGURES 

FIGURE 1: SITE PLAN 
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SOIL 

ANALYTE 

Arsenic 
Cadmium 
Chromium (total) 
Lead 
Mercury 
Selenium 
Boron (water soluble) 
Copper 
Nickel 
Zinc 
TPH (screen) 
Phenols 
Cyanide (total) 
Sulphate (water soluble) 
pH 

METHOD OF DETECTION 

ICP-OES 
ICP-OES 
ICP-OES 
ICP-OES 
ICP-OES 
ICP-OES 
Colorimetry 
ICP-OES 
ICP-OES 
ICP-OES 
Infra-red 
Colorimetry 
HPLC-PED 
HPLC-IC 
Aqualyser 

LIMIT OF DETECTION 

1.0 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.5 mg/kg 
1.0 mg/kg 
1.0 mg/kg 
0.5 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.2 mg/kg 

1 mg/kg 
1.0 mg/kg 
2.0 mg/kg 

0.001 g/1 
N/A 

Details of Asbestos analysis contained in report R012383a (appended). 
Y - Asbestos detected 
N - Asbestos not detected 

Report No. ROl/2383 Page 3 of 6 
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WATER 

ANALYTE 

Arsenic 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Boron 
Copper 
Nickel 
Zinc 
Phenols 
Cyanide (total) 
Sulphate 
pH 
TPH (screen) 

Report No. ROl/2383 

METHOD OF DETECTION 

AAS-HYDRIDE 
GF-AAS 
ICP-OES 
ICP-OES 
AAS-HYDRIDE 
AAS-HYDRIDE 
ICP-OES 
ICP-OES 
ICP-OES 
ICP-OES 
Colorimetry 
Colorimetry 
HPLC-IC 
Aqualyser 
Infra-red 

Page 4 of 6 

LIMIT OF DETECTION 

1.0 ug/1 
0 .1 ug/1 

0.01 mg/1 
0.03 mg/1 
0.1 ug/1 
1.0 ug/1 

0.01 mg/1 
0.01 mg/1 
0.01 mg/1 
0.01 mg/1 
0.01 mg/1 
0.01 mg/1 

1 mg/1 
N/A 
0.1 mg/1 
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Summary Of Results 
GeoEnvironmental Investigation Ltd. - Avecia, Billingham 

ANALYTES UNITS 

Arsenic mg/kg 

Cadmium mg/kg 

Chromium (total) mg/kg 

Lead mg/kg 

Mercury mg/kg 

Selenium mg/kg 

Boron (water soluble) mg/kg 

Copper mg/kg 

Nickel mg/kg 

Zinc mg/kg 

TPII (screen) mg/kg 

Phenols mg/kg 

Cyanide (total) mg/kg 

Sulphate (water soluble) g/1 

pll N/A 

Asbestos N/A 

Results for sot 1 samples expressed as dry weight 

# : Ana I yte not requested 

Report No. ROl/2383 

TPl 
(0.15 -
0.40m) 

S0122217 

13.7 

1.0 

23.2 

109.2 

4.8 

<1.0 

<0.5 

25.9 

19.6 

169.1 

1674 

<1.0 

<2.0 

1.031 

10.4 

N 

TP2 TP3 
(0.18 - (0.20 -
0.80m) 0.40m) 

S0122218 S0122219 

8.7 25.8 

0.2 <0.2 

14.6 27.7 

22.1 131.4 

7.4 8.0 

<1.0 <1.0 

0.5 0.8 

26.7 136.4 

8.6 48.8 

147.6 281.0 

1577 4157 

<1.0 2.2 

<2.0 <2.0 

0.214 0.818 

8.6 9.5 

N y 

TP4 TP6 
(0.05 - (0.40m) 
0.45m) 

S0122220 S0122222 

16.1 14.7 # # # # # 

3.4 0.8 # # # # # 

21.7 19.0 # # # Ii # 

138. 7 481.8 II # II II II 

10.0 2.9 # # # # # 

<1.0 <1.0 # # # # # 

0.8 0.5 # # II II # 

35.8 24.4 # Ii # # # 

22.5 17.0 # # # # # 

683.5 692.5 # # # # # 

2125 1672 # # # # # 

<1.0 <1.0 # # # # # 

<2.0 <2.0 # # # # # 

1.177 0.613 # # # # # 

10.0 7.7 # # # # # 

N N # # # # # 
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# # 

# # 

# # 

# # 

# # 

# # 

II # 

Ii # 

# # 

# # 

II II 

# # 

# # 

# # 

# # t 

# II 
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Summary Of Results 
GeoEnvironmental Investigation Ltd. - Avecia, Billingham 

ANALYTES 

Arsenic 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Boron 

Copper 

Nickel 

Zinc 

Phenols 

Cyanide (total) 

Sulphate 

pit 

TPH {screen) 

Water samples analysed as received 

I : Ana 1 yte not requested 

Report No. ROl/2383 

UNITS 

ug/l 

ug/1 

mg/l 

mg/l 

ug/l 

ug/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

N/A 

mg/l 

TP2 

S0122225 

<1.0 # # 

<0.1 II # 

<0.01 II # 

<0.03 II # 

0.2 # # 

<1.0 # # 

0.08 # # 

<0.01 # # 

<0.01 # # 

0.01 # # 

0.02 # # 

<0.01 II II 

68 # # 

7.4 II II 

<0.1 # # 

II # # II II # 

II # # # # # 

II # # # # # 

# # # # # # 

II # II # II II 

# # # # II # 

# # # # # # 

II # II # # # 

# # II # # # 

# # # # # # 

II II # # # II 

II II II # II # 

# # II II II # 

# II II # II II 

II # II # # # 
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# # # 

# # # 

# II # 

# # # 

# # II 

# # # 

/J # # 

# # II 

# # # 

# # # 

II # II 

# II # 

II II # 

II II II t 

' # ' 
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Both boreholes were advanced through the cohesive strata showing a similar sequence 

of laminated clay overlying boulder clay as seen in ·borehole 1 to 3. 

However, approaching the 15.00m target depth variations in strata were recorded. In 

borehole 4 dense sand lies below the boulder clay and in borehole 5 a further deposit of 

laminated clay lies below the boulder clay. 

Borehole 5 was advanced below 15.00m depth in the laminated clay finding further 

stiff boulder clay below 18.00m and terminating in this material at 20.00m. 

GEOTECHNICAL TESTS 

Undrained triaxial compression tests were carried out on all undisturbed samples 

recovered from the boreholes. Selected samples were also tested for atterburg limits and 

water soluble sulphates. 

The results are shown on sheets attached to this report. These confirm soft increasing 

to firm and then to stiff cohesive strata of medium to high plasticity. The water soluble 

sulphate levels are within acceptable limits. 

CONCLUSIONS AND RECOM1\.1ENDATIONS 

The investigation was conducted on the understanding that a piled foundation solution 

would be employed. The geotechnical information in the initial and later reports give 

sufficient information for a competent piling consultant/contractor to design a piling system 

to support the intended development. 






















