
 

 

Our Ref C2960/25/E/7736 
22nd August 2025 
 
Thirteen Housing Group Ltd, 
2 Hudson Quay, 
Winward Way, 
Middlesbrough, 
TS2 1QG. 
  
 
For the attention of Nick Corrado, 
 
Dear Sir, 
 
Ref: Highmoor Lane, Cleckheaton. 
 
Further to our report on a geo-environmental investigation (C2960/22/E/4487), which was 
presented in December 2022, we have now completed the additional gas monitoring and 
present our findings.  

 
 
Monitoring 
 
Gas monitoring standpipes were installed to between 1m and 2.5m depth in boreholes 
WS01, WS01a, WS02, WS02a, WS05, WS06, WS06a WS07, the locations of which are 
provided on the site plan attached to this letter. The installation details are shown on the 
appropriate borehole record which are also attached. 
 
It should be appreciated that monitoring readings were initially taken between 27th October 
and 17th November 2022. During this period, it was found that WS01 was damaged and 
could not be monitored.  
 
In order to complete the monitoring regime, at the instruction of the client, further visits were 
undertaken in February/March 2025. However, prior to completing the monitoring, it was 
necessary to reinstall the standpipes at WS01, WS02, WS06 as these locations could not be 
found subsequently. Additional dynamic probes were also undertaken adjacent to WS01a 
and WS06a. 
 
Four visits were undertaken as part of the original investigation in 2022, with a further four 
being undertaken in January, February and August 2025. The results of the gas monitoring 
are tabulated below. It should be appreciated that it was not possible to reinstall borehole 
WS07 due to access restrictions placed on site on account of badgers being present to the 
southwestern section. 
 
 
 
 
 
 
 
 
 
 



 

 
 

Table 1: Gas monitoring 

Location Date CH4 
(%) 

CO2 
(%) 

O2 
(%) 

Flow 
(l/hr) 

Barometric 
Pressure 

(mb) 

Water 
Level 
(m) 

Standpipe 
Depth   

(m) 

WS01 

27.10.2022 

Well destroyed 1.30 
03.11.2022 

10.11.2022 

17.11.2022 

WS01a 
(reinstalled) 

07.08.2025 0.0 1.7 19.7 0.0 1000 DRY 
1.70 

14.08.2025 0.0 1.5 20.1 0.0 1006 DRY 

WS02 

27.10.2022 0.0 1.1 20.3 0.0 994 1.62 

1.75 

03.11.2022 0.0 1.2 20.3 0.0 982 1.76 

10.11.2022 0.0 1.3 19.9 0.0 995 DRY 

17.11.2022 0.1 1.5 19.8 0.0 965 1.69 

24.02.2025 
Unable to locate due to groundworks. 

03.03.2025 

WS02a 
(reinstalled) 

07.08.2025 0.0 0.8 20.4 0.0 1000 DRY 
1.00 

14.08.2025 0.0 0.7 20.6 0.0 1006 DRY 

WS05 

27.10.2022 0.0 2.3 19.5 0.0 994 - 

2.00 

03.11.2022 0.0 3.2 18.6 0.0 982 - 

10.11.2022 0.0 3.0 19.0 0.0 996 - 

17.11.2022 0.0 3.0 19.0 0.1 965 - 

24.02.2025 0.0 3.0 18.4 0.0 987 0.70 

03.03.2025 0.1 0.6 21.1 0.0 1008 0.89 

07.08.2025 0.0 4.0 18.4 0.0 1000 DRY 

14.08.2025 0.0 3.9 18.5 0.0 1006 DRY 

WS06 

27.10.2022 0.0 2.0 19.9 1.4 995 1.17 

2.25 

03.11.2022 0.0 1.1 20.5 0.2 982 1.22 

10.11.2022 0.0 0.7 21.8 0.8 996 1.28 

17.11.2022 0.0 0.7 21.1 0.1 965 1.69 

24.02.2025 
Unable to locate due to overgrown vegetation. 

03.03.2025 

WS06a 
07.08.2025 0.0 3.4 19.0 0.0 1000 DRY 

2.00 
14.08.2025 0.0 2.7 19.5 0.0 1006 DRY 

WS07 

27.10.2022 0.1 2.3 17.0 0.0 985 - 

2.50 

03.11.2022 0.1 2.7 16.8 0.1 982 - 

10.11.2022 0.0 3.1 16.2 0.0 996 - 

17.11.2022 0.0 3.3 16.3 0.5 965 2.15 

24.02.2025 
Unable to locate due to overgrown vegetation. 

03.03.2025 
 rising pressure   falling pressure     steady pressure  

 
The monitoring visits up to the 17th November 2022 were undertaken using a Geotechnical 
Instruments (UK) Ltd. GA5000 (serial No G503524) which was last calibrated on the 17th 
August 2022, and on the 25th October 2024. Visits carried out between 7th and the 14th 
August 2025 were undertaken using a GFM Series (serial 13747/270525) which was last 
calibrated on the 27th May 2025. 
 



 

Gas Concentrations 
 
With respect to ground gas, the results of the completed monitoring regime indicated a 
maximum concentration of 0.1% methane, with concentrations of carbon dioxide ranging 
between 0.6% and 4.0% in association with oxygen levels of between 18.4% and 21.8%.  
 
It should be appreciated that on non-contaminated sites there is generally about 20% by 
volume of oxygen, associated with low levels of carbon dioxide. In addition, a maximum flow 
rate of 0.1 to 1.4 litres per hour was recorded and should be employed in the any 
calculations.  
 
The principal driving force for initiating the movement of gas in the ground is a change in 
barometric pressure. The most onerous gas condition on a site is usually observed on days 
of low or falling barometric pressure, preferably below 1000mb. It has been noted that 
measurements undertaken solely during high pressure conditions may be of lesser value. At 
this site the readings undertaken to date were at atmospheric pressures of between 965mb 
and 1008mb. 
 
In view of the above, it may be appreciated that the continued gas monitoring has revealed 
no increases in methane concentrations or flow rates. Moreover, the monitoring included 
visits on days of both falling and low barometric pressure (i.e. below 1000mb). However, 
levels of carbon dioxide have increased slightly during the extended monitoring, therefore, 
the risk assessment and remediation strategy provided in the geo-environmental report 
should be considered with the comments below.    

 
Risk Assessment 
 
In order to establish the gas screening value (GSV) for carbon dioxide or methane, the 
maximum gas concentration (expressed as a decimal) is multiplied by the borehole flow rate 
(l/hr). In this case 0.1% (0.001) methane was recorded along with 4.0% (0.040) carbon 
dioxide, in association with a maximum flow rate of 1.4 l/hr. This results in a GSV of 0.0014 
l/hr for methane and a GSV of 0.0560 l/hr for carbon dioxide. 
 
In accordance with Table 8.5, Modified Wilson and Card classification of the CIRIA report 
C665, Assessing risks posed by ground gasses to building, the site may be characterised as 
Characteristic Situation Level 1. It is therefore considered that there is a very low risk of harm 
to end users and site operatives and no special precautionary measures are required in 
accordance to Table 8.6, Typical scope of gas protection measures, of CIRIA report C665. 
 
With regard to the number of monitoring visits required reference is made to Tables 5.5a and 
5.5b of CIRIA report C665 (2007)1. 
 
Accepting that the proposed development is of high sensitivity (residential with gardens) and 
that the generation potential is very low, these tables suggest that 6 readings could be 
undertaken over a period of at least 3 months. However, C665 notes that not all sites will 
require gas monitoring for the period and frequency indicated in Tables 5.5a and 5.5b. 
Notwithstanding the gap in the monitoring, in this case, a total of eight monitoring visits were 
undertaken over an eight-week time period. 
 
In view of the above it is considered that with respect to gas monitoring, the site is fully 
characterised. 
 
 
 
 1 Adapted from tables 5.5a and 5.5b of CIRIA C665, 2007, Assessing risks posed by hazardous ground gas to 

buildings, p60. 



 

Remediation Strategy for Ground Gas 
 
As a consequence of the above, the site may be fully characterised as Characteristic 
Situation Level 1. This conclusion was provisionally considered in the geo-environmental 
report. However, on the basis that further monitoring would be necessary to fully characterise 
the site, recommendations were discussed regarding protection appropriate for 
Characteristic Situation Level 2. This was to ensure that the most onerous possible costs 
were considered but also to provide appropriate recommendations in case the further 
monitoring could not be completed. In this instance, it should be appreciated that the final 
monitoring regime has reinforced the characterisation of a low risk. As such, no specific 
remediation will be required to protect against bulk ground gases.  
 
 

References 
 
• British Standards Institution (2013), BS 8576 Guidance on Investigations for Ground 

Gas – Permanent Gases and Volatile Organic Compounds. 
 

• British Standards Institution (2015 +A1:2019) BS8485: Code of practice for the design 
of protective measures for methane and carbon dioxide ground gases for new 
buildings, B.S.I., London.  

 

• CIRIA Report C665, Assessing risks posed by ground gasses to building. 

 
 

We trust that this information is of interest and should you have any other requirements do 
not hesitate to contact us.  
 
 
For Rogers Geotechnical Services Ltd, 
 
Yours Faithfully, 
 
 

    

Imran Sakoor BEng FGS 
Geo-environmental Engineer 

Steven Hale BSc FGS 
Geo-environmental Technician  
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Well Water
Strikes

Samples and In Situ Testing
Depth 

(m) Type Dia.
(mm)

105

57

TCR
(%)

100

100

Results
Depth

(m)

0.20

0.65

1.65
1.70

Level
(m) Legend Stratum Description

TOPSOIL (Brown, silty, slightly gravelly, 
fine to coarse SAND. Gravel is sub-angular 
and fine to medium of various lithologies).
MADE GROUND (Firm, brown, slightly 
sandy, gravelly, silty CLAY. Sand is fine to 
coarse. Gravel is angular to sub-angular 
and fine to coarse of concrete and 
sandstone).
[REWORKED]
Firm, orangish brown mottled grey, slightly 
sandy, gravelly, silty CLAY. Sand is fine to 
coarse. Gravel is tabular, angular to sub-
angular and fine to coarse sandstone.

Extremely weak, orangish brown and grey, 
weathered SANDSTONE recovered as 
gravel.
[PENNINE LOWER COAL MEASURES 
FORMATION]

End of Borehole at 1.70m
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Client: Spirit Regeneration & Development Co LLP Dates: 24/07/2025
Logged By

SH
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Well Water
Strikes

Samples and In Situ Testing
Depth 

(m) Type Dia.
(mm)

102

TCR
(%)

90

Results
Depth

(m)

0.15

0.80

1.00

Level
(m) Legend Stratum Description

TOPSOIL (Dark brown silty fine SAND with 
frequent rootlets).
MADE GROUND (Light brown, locally dark 
brown silty gravelly fine to medium SAND. 
Gravel is sub-angular to sub-rounded, fine 
to medium of sandstone and rare 
limestone). [REWORKED].

Extremely weak, light brown SANDSTONE, 
recovered as medium to coarse gravel.

End of Borehole at 1.00m 1
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Client: Spirit Regeneration & Development Co LLP Dates: 24/07/2025
Logged By
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Well Water
Strikes

Samples and In Situ Testing
Depth 

(m) Type Dia.
(mm)

87

77

TCR
(%)

100

100

Results
Depth

(m)

0.35

1.10

1.75

2.00

Level
(m) Legend Stratum Description

MADE GROUND (Creamish brown silty 
very gravelly SAND. Sand is fine. Gravel is 
sub-angular to sub-rounded, fine to 
medium of dolostone).
Firm yellowish brown mottled grey slightly 
sandy slightly gravelly CLAY. Sand is fine. 
Gravel is sub-angular to sub-rounded, 
tabular, fine of mudstone.

Firm to stiff brown mottled grey slightly 
sandy slightly gravelly CLAY. Sand is fine. 
Gravel is sub-angular to sub-rounded, 
tabular, fine of mudstone.

Extremely weak thinly laminated brown 
MUDSTONE with rare carbonaceous 
staining.

End of Borehole at 2.00m
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Well Water
Strikes

Samples and In Situ Testing
Depth 

(m) Type Dia.
(mm)

87

TCR
(%)

100

Results
Depth

(m)

0.45

0.90

1.30

Level
(m) Legend Stratum Description

TOPSOIL (Dark brown slightly gravelly 
SAND with frequent rootlets).

Medium dense light brown silty very 
gravelly SAND. Gravel is sub-angular to 
sub-rounded, tabular, fine to medium of 
sandstone. [COMPLETELY WEATHERED 
SANDSTONE].
Extremely weak thinly laminated light 
brown SANDSTONE.

End of Borehole at 1.30m
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Well Water
Strikes

Samples and In Situ Testing
Depth 

(m) Type Dia.
(mm)

87

87

TCR
(%)

95

95

Results
Depth

(m)

0.40

0.65

1.60

2.00

Level
(m) Legend Stratum Description

TOPSOIL (Dark brown clayey SILT with 
frequent rootlets).

RELICT TOPSOIL (Dark brown slightly 
gravelly silty SAND with frequent rootlets. 
Gravel is sub-angular to sub-rounded, fine 
to medium of sandstone and occasional 
mudstone).
Medium dense brown becoming light 
brown slightly clayey silty very gravelly 
SAND. Gravel is sub-angular to sub-
rounded, fine to medium of sandstone. 
[RESIDUAL SANDSTONE].
Extremely weak thinly laminated brown 
clayey MUDSTONE.

End of Borehole at 2.00m
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Well Water
Strikes

Samples and In Situ Testing
Depth 

(m) Type Dia.
(mm)

87

57

TCR
(%)

100

90

Results
Depth

(m)

0.30

0.70
0.90

2.00

Level
(m) Legend Stratum Description

TOPSOIL (Dark brown slightly gravelly silty 
CLAY with frequent rootlets. Gravel is sub-
angular to sub-rounded, fine to medium of 
brick, sandstone and occasional concrete).
Firm yellowish brown mottled grey silty 
CLAY with occasional orangish staining.
Firm yellowish brown mottled grey slightly 
gravelly sandy CLAY with occasional 
orangish staining.  Gravel is sub-angular to 
sub-rounded, fine to medium of sandstone.
Extremely weak thinly laminated greyish 
brown clayey MUDSTONE, with local 
bands of very stiff thinly laminated clay.

End of Borehole at 2.00m
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Well Water
Strikes

Samples and In Situ Testing
Depth 

(m) Type Dia.
(mm)

57

TCR
(%)

90

Results
Depth

(m)

0.15
0.30

0.70
0.85
0.90

Level
(m) Legend Stratum Description

TOPSOIL (Dark brown slightly gravelly silty 
CLAY with frequent rootlets. Gravel is sub-
angular to sub-rounded, fine to medium of 
sandstone).
MADE GROUND (Brown silty gravelly 
SAND. Gravel is sub-angular to sub-
rounded, fine to medium of sandstone and 
asphalt fragments).
MADE GROUND (Soft brown and brown 
mottled grey silty CLAY).
Soft yellowish brown slightly gravelly silty 
CLAY. Grave; is sub-angular to sub-
rounded, fine to medium of sandstone.
Extremely weak thinly laminated light 
brown clayey SANDSTONE.

End of Borehole at 0.90m
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Well Water
Strikes

Samples and In Situ Testing
Depth 

(m) Type Dia.
(mm)

87

57

TCR
(%)

100

95

Results
Depth

(m)

0.30

0.95

1.60

2.00

Level
(m) Legend Stratum Description

TOPSOIL (Dark brown slightly clayey silty 
SAND with frequent rootlets).
Firm to stiff friable light brown mottled grey 
slightly gravelly silty CLAY with occasional 
orangish staining. Gravel is sub-angular to 
sub-rounded, fine to medium of mudstone. 
[Dry].
Stiff light brown mottled grey slightly 
gravelly silty CLAY with occasional 
orangish staining. Gravel is sub-angular to 
sub-rounded, tabular, fine to medium of 
mudstone.
Extremely weak thinly laminated brown 
MUDSTONE.

End of Borehole at 2.00m
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Well Water
Strikes

Samples and In Situ Testing
Depth 

(m) Type Dia.
(mm)

87

87

57

TCR
(%)

100

95

100

Results
Depth

(m)

0.05

0.45

0.95

1.80

2.34

Level
(m) Legend Stratum Description

TOPSOIL (Dark brown clayey SILT with 
frequent rootlets).
MADE GROUND (Creamish brown silty 
very gravelly SAND. Gravel is sub-angular 
to sub-rounded, fine to medium of dolomitic 
limestone).
Firm yellowish brown mottled grey slightly 
gravelly silty CLAY with occasional 
orangish staining. Gravel is sub-angular to 
sub-rounded, fine to medium of mudstone. 
Rare well rounded to sub-angular, medium 
gravel sized nodules of ferruginous 
siltstone.
Firm to stiff brown mottled grey slightly 
gravelly silty CLAY with occasional 
orangish staining and rare carbonaceous 
staining.
Extremely weak thinly laminated brown 
MUDSTONE with occasional 
carbonaceous staining and grey mottling.

End of Borehole at 2.34m
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Well Water
Strikes

Samples and In Situ Testing
Depth 

(m) Type Dia.
(mm)

87

87

77

TCR
(%)

100

97

100

Results
Depth

(m)

0.40

1.65

2.60

Level
(m) Legend Stratum Description

TOPSOIL (Soft dark brown silty CLAY with 
frequent rootlets).

Firm becoming firm to stiff light brown 
becoming brown mottled grey slightly 
gravelly silty CLAY. Gravel is sub-angular 
to sub-rounded, fine to medium of 
mudstone.

Extremely weak thinly laminated brown 
clayey MUDSTONE with occasional 
carbonaceous staining.

End of Borehole at 2.60m
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Level
(m) Legend Stratum Description

TOPSOIL (Dark brown sandy SILT with frequent 
rootlets).

Stiff yellowish brown mottled grey slightly gravelly silty 
CLAY with occasional orangish staining. Gravel is sub-
angular to sub-rounded, fine to medium of mudstone.

End of pit at 1.20 m

1

2

3

4

5

6

7

8

9

10

0.00 - 0.40 D

0.40 - 0.80 D
0.40 - 0.80 ES

0.80 - 1.20 D



Depth
(m)

1

2

3

4

5

Blows/100mm

0 10 20 30 40 50

0

2

2

3

3

3

4

5

7

10

10

10

15

20

24

30

45

50(50 for 0.1mm)

Torque
(Nm)

Probe Log
Probe No.

DP1A
Sheet 1 of 1

Project Name: Highmoor Lane
Project No.
C2960/25/E/7736

Co-ords:
Hole Type

DCP

Location: Cleckheaton, West Yorkshire, BD19 6LW Level:
Scale
1:25

Client: Spirit Regeneration & Development Co LLP Dates: 24/07/2025
Logged By

AB

Remarks: Fall Height

Hammer Wt

Probe Type

750mm Cone Base Diameter 50.5mm

63.5kg Final Depth 1.71m

DPSH-B



Depth
(m)

1

2

3

4

5

Blows/100mm

0 10 20 30 40 50

1

2

4

4

3

2

2

1

1

1

2

3

3

3

3

3

3

3

3

4

4

6

6

8

50(50 for 50mm)

Torque
(Nm)

Probe Log
Probe No.

DP6A
Sheet 1 of 1

Project Name: Highmoor Lane
Project No.
C2960/25/E/7736

Co-ords:
Hole Type

DCP

Location: Cleckheaton, West Yorkshire, BD19 6LW Level:
Scale
1:25

Client: Spirit Regeneration & Development Co LLP Dates: 24/07/2025
Logged By

AB

Remarks: Fall Height

Hammer Wt

Probe Type

750mm Cone Base Diameter 50.5mm

63.5kg Final Depth 2.45m

DPSH-B
























	ADPBB6D.tmp
	Investigation Plan (Landscape)




