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5t September, 22nd September and 5" October 2022

Gas Sampling at Land of Upper Hagg Farm, Holmfirth, HD9 6NJ

Ben Crowther (GeoEnginSeer Ltd) has been commissioned by RB Geotechnical Ltd to
complete 3 rounds of gas sampling at the above site. This report summarises the data

collected and gives an opinion on that data.

Context: The site has been identified as suitable for a detached residential property and
redevelopment. The site has previously been a yard or green space possibly occupied with a
small animal housing structure. The space is currently open land and a former farm buildings.
The surrounding properties in the area are residential farmhouse properties of a various ages

in nature.

The first visit was conducted on the 5" September 2022, following a period of along barometric
fall to 1006mbar, A second visit on the 22" of September at 12:00PM following a similar slow
fall to 995mbar and finally a third visit on the 5™ of October at 10:00AM capturing a worst case
rapid fall to 984mbar. The majority of the summer had been high pressure and poor sampling
conditions occurred for a long period of time.

These visits consisted of extended bulk ground gas sampling during a period of dropping
barometric pressure at each bore hole for over <20 minutes. Depth checking of water levels

and total depth of the boreholes was also conducted post sampling.

Reference Guidance: CIRIA 665, BS 8485:2015+A1:2019, NHBC Documentation

The NHBC, British Standards Institute and CIRIA produced guidance for calculating a Gas
Screening Value dependent on house build type, flow of gas and gas percentages measured
in the ground. This limited study did not conduct the recommended minimum 6 samples over

a 3month or longer period as per BS10175:2011+A2:2017, but exceeded this requirement



with targeted sampling exclusively during occasions of falling barometric pressure as per the
CL:AIRE Technical Bulletin Documentation TB16, 17 and 18. The aim of the GeoEnginSeer
Ltd study is to achieve sampling at the time of the worst-case barometric pressure drop.

These situations attempt to capture the worst case given a limited visit program and to avoid
expensive continuous monitoring. Further sampling would not be required to further
characterise this site completely. GeoEnginSeer Ltd believes this site has been adequately
and appropriately tested given worst case barometric pressures situations and appropriate

extended gas samples at the borehole.

The development model assumption for this site is a new build conversion of a farm
barn/former house to create a semi-detached residential element. This will include small

individual rooms sealed for thermal integrity and efficiency and for amenity use.

Calculation of the worst case detected: Gas Screening Value:

Quantitative Risk Assessment Based on the documentation presented in
BS8485:2015+A:2019, which is the ‘Code of practice for the characterisation and remediation
from soil-gas in affected developments” the hazardous gas flow rate (Qhg) was calculated

using Equation 1:

Qhg = (Chg/100) * q Equation 1
Where: Chg is the measured hazardous gas concentration (in percentage volume-by-volume).

g is the flow rate in litres per hour of combined gases found by direct measurement.

The Qhg for carbon dioxide was calculated using Equation 2.

Qhg (I/hr) = gas concentration * borehole flow rate (I/hr) Equation 2
=14.4/100 * 1.4 = 0.2002 (Gas Screening Value - GSV)

The maximum carbon dioxide concentration was used for the gas concentration and the
maximum gas flow for the one borehole and monitoring events was taken for the borehole flow
rate, thus simulating a worst-case scenario, and increasing the degree of conservatism
adopted.

No maximum concentration of methane was recorded and so no calculation of this GSV is

possible.



The maximum concentration of carbon dioxide during the monitoring period was 14.4% v/v.
Oxygen levels were detected at a depleted level of 16.0% and a maximum flow rate of 1.4l/h
was recorded. The total VOC screening values for any of the site samples was 0.4ppm, which
is fractionally above limit of detection for any contaminants of concern. This flow level should

be indicative of revealing a worst-case scenario for gas emanating from the ground.

Based on a Site Characteristic hazardous gas flow rate (Qhg) of 1.4 I/hr, based on
CS8485:2015+A1:2019 Table 2, the site shall be classified as ‘Characteristic Gas Situation 2’
(CS2) or ‘Amberl’ for which no special precautions are required as given in the “Guidance on
methane and carbon dioxide, NHBC 2007” Tables 11.1 and 11.2.

The Tiger PID device used to detect gasses was calibrated for a wide range of volatile organic
hydrocarbons and only Low levels of VOC were detected. The PS500 also is rated for Benzine

as an indicator for VOC and no spikes were detected during the sampling events.

Opinion: This limited gas sampling regime did pick up several minor ground gas results.
These results occurred at the three of the worst-case barometric pressure dropping events
during late summer of 2022.

It is the opinion of geoenginseer that a Characteristic Situation 2 standard applies to this site
and as such gas protection is required as per BS8485:2015+A1:2019.

Recommendations: Installation of a retrospectively fitted carbon dioxide barrier to meet the
standards of CS2 or Amberl when any construction is conducted. This should include as a
minimum passive pressure relief or sub floor void venting with the capacity to achieve 3.5
points on the British Standard (BS8485:2019+A1:2019) scale for gas protection. A design for
this shall be submitted by a suitably qualified person and the installation of the system shall

be verified in accordance with the above BS and CIRIA guidance 735.

This Risk Assessment Letter achieves an assessment of all the ground gas potential risk at
the site because of the installation of the monitoring pipes with a response zone detecting
gasses at the near surface zone of influence; this survey is therefore, in the opinion of
GeoEnginSeer Ltd sufficient to capture any and all gas present that may affect the proposed

development.



Upon submission to the Local Authority, it appears updated calibration certificates were not
added to the document. These have been added except for the Tiger PID, fortunately the
PS500 is also rated for indicative benzine, a catch all for fuel break down products and this
result of no issue still applies, in the opinion of GeoEnginSeer Ltd.

If you have any further questions regarding the above, please do not hesitate to contact me.

Yours sincerely

Bos Protaction Varffication
o 10202

Ben Crowther B.Sc, M.Sc, PGCE, FGS, CIEH, PCA-QT, DoWCoP, SGPV
For and on behalf of GeoEnginSeer Ltd.

Commorragh, 1 Harrison Street, Cornholme, Todmorden, OL14 8LF
www.GeoEnginSeerLtd.com



http://www.geoenginseerltd.com/

Appendix A: Gas Sampling Records — Summary

Upper Hagg Farm WS1 WS2 WS3
5.9.22

Carbon Dioxide Peak 2.3 Peak 14.3 Peak 5.6
%v/iv Continuous 2.3 Continuous 14.1 Continuous 5.2
Methane Peak 0.0 Peak 0.0 Peak 0.0
%v/iv Continuous 0.0 Continuous 0.0 Continuous 0.0
Oxygen Low 17.6 Low 17.6 Low 17.6
%viv Continuous 17.6 Continuous 17.6 Continuous 17.6
PID indicative VOC 0.4 0.3 0.1
Count ppm

Flow (max) I/hr 13 1.4 0.7
Depth of WS mbgl NA NA NA
Depth to Water mbgl| NA NA NA
Pressure mb 1006 1006 1006

Comments Long Steady Drop Long Steady Drop Long Steady Drop
Upper Hagg Farm WS1 WS2 WS3
22.9.22

Carbon Dioxide Peak 4.8 Peak 12.7 Peak 0.1
%v/iv Continuous 4.8 Continuous 12.7 Continuous 0.1
Methane Peak 0.0 Peak 0.0 Peak 0.0
%viv Continuous 0.0 Continuous 0.0 Continuous 0.0
Oxygen Low 16.0 Low 10.4 Low 19.5
%viv Continuous 16.0 Continuous 10.4 Continuous 19.5
PID indicative VOC 0.3 0.2 0.3
Count ppm

Flow (max) I/hr 0.4 0.2 0.8

Depth of WS mbgl NA NA NA

Depth to Water mbgl| NA NA NA
Pressure mb 996 996 996

Comments

Long Steady Drop

Long Steady Drop

Long Steady Drop

Upper Hagg Farm WS1 WS2 WS3
5.10.22

Carbon Dioxide Peak 5.0 Peak 11.4 Peak 1.7
%v/v Continuous 5.0 Continuous 11.4 Continuous 1.7
Methane Peak 0.0 Peak 0.0 Peak 0.0
%viv Continuous 0.0 Continuous 0.0 Continuous 0.0
Oxygen Low 12.9 Low 0.7 Low 18.2
%vV/v Continuous 12.9 Continuous 0.7 Continuous 18.2
PID indicative VOC 0.4 0.2 0.3
Count ppm

Flow (max) I/hr 1.4 1.2 0.9
Depth of WS mbgl NA NA NA
Depth to Water mbgl| NA NA NA
Pressure mb 985 985 985
Comments Rapid Drop Rapid Drop Rapid Drop




Appendix B Gas Analyser test certificates:
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GMI PS500

lon Science Tiger PID — Now being sent for calibration. Benzine calibration on above device
is in date.



Comments: -

PD-FM-11505

Unrivalled Gas Detection.
|ON Science Ltd. The Hive. Butts Lane. Fowlmara Camhe €58 751,
w

Location of bore holes on farm:




GFM recordings






