Our Ref C1913/23/E/5097
30" March 2023

Mr Paul Brown
9 Rock Road,
Birchencliffe,
Huddersfield,
HD3 3BU.

For the attention of Paul Brown,
Dear Sir,

Ref: Westfield Farm, Barnsley Road, Flockton, WF4 4DW.

We thank you for your request to undertake gas monitoring at the above mentioned site. This
work has now been completed, and this letter discusses the findings.

It should be appreciated that the gas monitoring standpipes were installed as part of the
rotary probing investigation for coal which was carried out in September 2021
(C1913/21/E3053), but were not monitored at the time. These standpipes have now been
monitored as part of this work.

Monitoring

Gas monitoring standpipes were installed to 4m depth in BH2 and BH3, and to 15m in BH1.
The locations of the boreholes are provided on the site plan presented as Appendix 2 of the
rotary probing report. Visits were made to the site between the 14™ February and the 28"
March 2023. The results of this work are tabulated below.

Table 1. Gas monitoring

Location Date CHa CO2 02 Flow | Barometric | Water Standpipe
(%) (%) (%) (I/hr) Pressure Level Depth
(mb) (m) (m)

14/02/23 0.1 0.4 21.5 0.0 1010J 12.67
21/02/23 0.1 0.2 21.5 0.0 999¢ 12.70

BH1 28/02/23 0.1 0.2 21.4 0.0 1019- 12.78 150
28/02/23 0.1 0.1 21.8 0.0 982- 12.86 '
14/03/23 0.1 0.2 215 0.0 9857 11.96
28/03/23 0.1 0.2 21.3 0.0 999 12.03
14/02/23 0.0 0.2 21.6 0.0 10094 =
21/02/23 0.1 0.1 215 0.0 998/ =

BH2 28/02/23 0.1 0.2 215 0.0 1017 = 40
28/02/23 0.1 0.2 21.7 0.0 981 = |
14/03/23 0.0 0.2 21.8 0.0 98471 =
28/03/23 0.0 0.2 21.4 0.0 997 =
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14/02/23 0.1 0.4 21.1 0.0 10004 -
21/02/23 0.0 0.2 21.4 0.0 998/ -
BH3 28/02/23 0.0 0.3 21.3 0.0 1018— - 4.0
28/02/23 0.1 0.3 21.8 0.0 982 -
14/03/23 0.1 0.9 21.1 0.0 9857 -
28/03/23 0.1 0.5 21.3 0.0 998- -
7 rising pressure { falling pressure —> steady pressure

The monitoring visits were undertaken using a Geotechnical Instruments (UK) Ltd. GA5000
(serial No G503524) which was last calibrated on the 16" August 2022.

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 0.1% and 0.9% in association with oxygen levels of between 21.1% 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, given that a
negligible flow rate of 0.1 litres per hour was recorded, the minimum flow rate of 0.1 litres per
hour will be employed in 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 981mb
and 1019mb.

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 visits include periods of
both falling pressures and barometric pressures below 1000mb. As such, the risk
assessment and remediation strategy provided in the geo-environmental report
(C1913/21/E/2941, August 2021) 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
(I/hr). In this case 0.1% (0.001) methane was recorded along with 0.9% (0.009) carbon
dioxide, in association with a maximum flow rate of 0.1 I/hr. This results in a GSV of 0.0001
I/hr for methane and a GSV of 0.0009 I/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.
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With regard to the number of monitoring visits required reference is made to Tables 5.5a and
5.5b of CIRIA report C665 (2007)*.

Accepting that the proposed development is of high sensitivity (residential) 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. In this case, a
total of 6 monitoring visits were undertaken over a seven week time period.

In view of the above it is considered that with respect to gas monitoring, the site is fully
characterised.

Remediation Strategy for Ground Gas

As a consequence of the above, the site may be characterised as Characteristic Situation
Level 1. 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.1., London.

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

1 Adapted from tables 5.5a and 5.5b of CIRIA C665, 2007, Assessing risks posed by hazardous ground gas to
buildings, p60.
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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,

o forr RPehe

Imran Sakoor BEng FGS Rob Palmer MSc FGS ACIEH
Geo-environmental Engineer Senior Geo-environmental Engineer
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Rogers Geotechnical Services Ltd

GAS/WATER MONITORING - SITE RECORD Gas Monitor: Geotechnical Instuments (UK) Ltd. GAS000
Client: Mr Paul Brown Serial No. G503524
Site: Westfield Farm, Flockton Calibration Date: 16/08/2022
Input by : M. Tuck Dip Meter: 003
Date : 28/03/2023
Barometric | Water | Standpipe q
Bor: hole Date C,,H“ 0002 ?7 FI;EW Pressure | Level Dep[t’hp Depth During Visit Atmospheric COMMENTS
o (%) | (%) | (%) | (Vhr) (mb) m) (m) Conditions
14.02.2023 0.0 0.2 | 21.6 0.0 1009 _ 4.11|Sunny Falling pressure CO 3
21.02.2023 0.1 01 | 215 0.0 998 _ 4.11|Cloudy Falling pressure CO 1
BH2 28.02.2023 | 0.1 0.2 [ 215 0.0 1017 _ 4.00 4.11 | Cloudy Steady pressure CO 0
07.03.2023 0.1 0.2 | 217 0.0 981 _ 4.11|Sunny intervals Steady pressure CO 0
14.03.2023 0.1 0.2 | 21.8 0.0 984 _ 4.12|Sunny Rising pressure CO 0
28.03.2023 0.0 0.2 | 21.4 0.0 997 _ 4.11Cloudy Steady pressure, CO 0
14.02.2023 0.1 04 | 211 0.0 1000 _ 3.74|Sunny Falling pressure CO 0
21.02.2023 0.0 0.2 | 214 0.0 998 _ 3.72|Cloudy Falling pressure CO 0
BH3 28.02.2023 | 0.0 0.3 [ 21.3 0.0 1018 _ 4.00 3.72|Cloudy Steady pressure CO 0
07.03.2023 0.1 0.3 | 21.8 0.0 982 _ 3.72|Sunny intervals Steady pressure CO 0
14.03.2023 0.1 09 | 211 0.0 985 _ 3.72|Sunny Rising pressure CO 0
28.03.2023 0.1 0.5 | 21.3 0.0 998 _ 3.72|Cloudy Steady pressure, CO 0
14.02.2023 0.1 04 | 215 0.0 1010 12.67 15.22|Sunny Falling pressure CO 0
21.02.2023 0.1 0.2 | 215 0.0 999 12.70 15.32| Cloudy Falling pressure CO 1
BH1 28.02.2023 | 0.1 02 (214 0.0 1019 12.78 15.00 15.32Cloudy Steady pressure CO 0
07.03.2023 0.1 0.1 | 21.8 0.0 982 12.86 15.33|Sunny intervals Steady pressure CO 0
14.03.2023 0.1 0.2 | 215 0.0 985 11.96 15.32|Sunny Rising pressure CO 0
28.03.2023 0.1 0.2 | 21.3 0.0 999 12.03 15.32| Cloudy Steady pressure, CO 0
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Certificate Number: G503524_2/31070

Issued by: QED Environmental Systems Ltd.

Customer: QED Environmental Systems Ltd (Lease)

Barncliffe Mills Near Bank Shelley

HUDDERSFIELD HD8 8LU UNITED KINGDOM E
Description: Gas Analyser v
Model: GA5000

Serial Number: G503524

UKAS Accredited results:

Results after adjustment :

Methane (CHa)
Certified Gas (%) Instrument Reading (%) Uncertainty (%)
5.0 4.9 -0.072
15.0 15.0 0.13
60.0 59.7 0.42
Carbon Dioxide (CO,)
Certified Gas (%) Instrument Reading (%) Uncertainty (%)
5.0 5.0 0.074
15.0 15.0 0.13
40.0 40.1 0.29
Oxygen (0,)
Certified Gas (%) Instrument Reading (%) Uncertainty (%)
21.2 21.3 0.25

The inwards assessment was carried out

10-Aug-2022.

The maximum adjustment is larger than the specification limit.
Inwards assessment data is available if requested.

All concentrations are molar.

CH4, CO; readings recorded at : 329°C+25°C

02 readings recorded at : 246°Ct25°C

Barometric Pressure : 1004 mbar + 4 mbar

Method of Test : The analyser is calibrated in a temperature controlled chamber using a series of reference gases, in
compliance with procedure LP004.

Instrument has passed calibration as the measurement result is within the specification limit. The specification limit
takes into account the measurement uncertainty.

The results relate only to the item calibrated

This certificate is issued in accordance with the laboratory accreditation requirements of the United Kingdom Accreditation Service. It provides traceability of measurement to *
the SI system of units and/or to units of measurement realised at the National Physical Laboratory or other recognised national metrology institutes. This certificate may not -

be reproduced other than in full, except with the prior written approval of the issuing laboratory.
Calibration Instance:114 IGC Instance:114 Page1of2 | LPO15GIUKAS-2.5

www.gedenv.com +44 (0) 333 800 0088 sales@qedenv.co.uk

QED Environmental Systems Ltd. Cyan Park- Unit 3, Jimmy Hill Way, Coventry, CV2 4QP, UNITED KINGDOM

Registered in England and Wales 1898734
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Date Of Calibration: 17-Aug-2022 Certificate Number: G503524_2/31070

Issued by: QED Environmental Systems Ltd.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage

factor of k=2, providing a level of confidence of approximately 95%. The uncertainty evaluation has been
carried out in accordance with UKAS requirements.

Calibrations marked ‘Non-UKAS Accredited results’ on this certificate have been included for completeness.

Non-UKAS accredited results after adjustment:

Barometer (mbar)
Reference Instrument Reading
1004 1005

Internal Flow

Applied (I/hr) Instrument Reading (I/hr)
5.0 5.0
10.0 10.2
Date of Issue : 24-Aug-2022 Approved by Signatory VA \/ Keeley Knight
' Laboratory Inspection

End of Certificate

This certificate is issued in accordance with the laboratory accreditation requirements of the United Kingdom Accreditation Service. It provides traceability of measurement to
the Sl system of units and/or to units of measurement realised at the National Physical Laboratory or other recognised national metrology institutes. This certificate may not
be reproduced other than in full, except with the prior written approval of the issuing laboratory.

Calibration Instance: 114 IGC Instance:114 Page 2 of 2 | LPO15GIUKAS-2.5

www.qgedenv.com +44 (0) 333 800 0088 sales@gedenv.co.uk

QED Environmental Systems Ltd. Cyan Park- Unit 3, Jimmy Hill Way, Coventry, CV2 4QP, UNITED KINGDOM

Registered in England and Wales 1898734



Page 3 of 3

Instrument Service Report

Part Number: Date: Next Service Due: Customer Name:

Unit Type: GA5000

Serial Number: G503524 GA5KB0C0-301 24-Aug-2022 17-Feb-2023 QED Environmental Systems Ltd (Lease)
Actions/Investigation Description | Comments

Verification of Instrument

Customer Comments
Returned for full service and calibration

Accessory Test ; | Comments

Water Trap Pass Replaced PTFE Filter, Replaced tubing, Replaced hose barb,
Tested ok.

Download Lead Pass Data transfer successful.

General Comments/Feedback

Thank you for returning your gas analyser to the QED Service Centre for full service and calibration. We are pleased to inform you that the analyser was
received and fully assessed by one of our experienced Service Engineers.

The O2 electrochemical sensor has been replaced due to it being over 3 years old in accordance with the manufacturer's recommendations, and also as
a proactive measure based on our experience of the typical lifetime of this type of sensor.

Our extensive service was carried out, and any necessary components replaced. The analyser has mcoommm?_z passed all of our rigorous testing and
quality checks and has been calibrated using our bespoke, state of the art calibration facility.

For further information about how to get the best use from your instrument please visit our YouTube channel http://www.youtube.com/GeotechTV and
on our Website http://www.gedenv.com

If you require any further assistance with your instrument please email our Technical Support Team at technical@qgedenv.co.uk or call us on +44 (0) 333
800 0088 (Monday to Thursday 08.30 - 17.00 & Friday 08.30 - 15.30) UK time zone.

Service Details: Service Scheme | Service Engineer: Calibration Engineer: Approved By: Signature:
Standard Service BEkSidgwies Suk Balrey Anthony Ashbery

P
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) Page 1 of 3
Instrument Service Report

Unit Type: GA5000 Part Number: Date: Next Service Due: Customer Name:
Serial Number: G503524 GA5KB0CO0-301 24-Aug-2022 17-Feb-2023 QED Environmental Systems Ltd (Lease)

Actions/Investigation Description Comments
Serial Number Check Yes

Battery Requires Replacing No

Internal Flow Calibrated Yes

Full Automatic Calibration Pass

Serial Comms Test (USB) Pass

Service history of instrument reviewed Yes

Inwards gas check data reviewed Yes

Instrument turns on Pass

Backlight operates correctly Yes

External visual inspection performed Pass

Internal visual inspection performed Pass

All screws tightened to correct torque Yes

All connectors are secure Pass

Check diagnostic channels Pass

Case compression test Pass

Impact and stability test Pass

Pressure transducer test(s) as per user operation Pass
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