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1. Previous Reporting

1.1 Phase 1 Desk Study

A Phase 1 Desk Study was issued by RGS (Ref: C3224/22/E/9414) in January 2023. This report
indicated the presence of a historical quarry within the southern section of the site which was
subsequently backfilled and used as a landfill. As such, it was considered that this feature
represented a potential source for the emission of hazardous gases and was recommended to be
monitored.

1.2  Coal Mining Risk Assessment

A coal mining risk assessment (CMRA) was presented within the phase one desk study. The CMRA
included the use of a Consultants Coal Mining Report as provided by the Coal Authority. This risk
assessment revealed the presence of past underground coal mining beneath the site, as well as
recorded gas incidents/remediation approximately 100m to 320m north and north-east of the site.

1.3  Mine Shaft Investigation

As indicated within the CMRA, a mine shaft was recorded to be present within the boundaries of the
site to the south eastern corner. As such, a mine shaft investigation was carried out as part of the
Phase 2 Report (Ref: C3224/22/E/4914) to investigate the validity of its presence. No evidence to
the presence of the historical mine shaft was found during the course of the investigation.
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1.5

Windowless and Rotary Boreholes

A phase 2 geo-environmental and coal mining report was carried out upon completion of the rotary
boreholes (Ref: C3224/22/E/4914). The report concluded that there are no shallow coal seams and
associated workings beneath the proposed building. However, workings may be present beneath
the most southern proposed parking areas. The results of the gas monitoring conducted during the
rotary drilling phase suggest that there is a moderate risk of gasses associated with mine workings
being present below the proposed development. In view of all the information obtained in this
investigation, it is considered that there is a low risk of ground movement as a consequence of coal
workings beneath the site, however the presence and migration of mine gases cannot be
discounted.

A windowless sample borehole (WS12) and rotary borehole (R12) were undertaken within the
backfilled quarry area. The windowless sample borehole revealed that the backfill material at the
near surface comprised of clayey sandy gravel of coal and siltstone. These soils are considered to
represent quarry spoil, as opposed to say domestic waste sent to landfill. Typically, such materials
(quarry spoil) would not represent a significantly generative source of ground gas. The rotary
borehole revealed this spoil extended to approximately 9m, whereupon slag and clinker was
revealed to 12m depth. Once again, it is not considered that such soils would produce significant
concentrations of gas as these materials are typically stable.

Gas Monitoring

Gas monitoring was carried out as specified within the Phase 1 Desk Study and CMRA. This
monitoring was undertaken within six standpipes with 10 visits between 14" February and 22" May
2023 with the results recorded and documented within the Phase 2 Report. It should be appreciated
that methane and carbon dioxide were recorded at levels in excess of 11% and 5%, respectively.
Moreover, carbon monoxide and hydrogen sulphide was also detected. The discussion of the
results concluded that the site can be fully classified as Characteristic Situation Level 3 when
adopting the highest concentrations of ground gas with the highest recorded flow rates. The
conceptual site model and site-specific risk assessment applied a high risk rating to the migration of
hazardous gases in regards to operatives and end users, with a moderate rating being applied to
neighbours. These risk ratings considered that the ground gas was likely an issue with the wider
area and that remediation will be required on site in order to either remove the contamination or
break pathways.

Ground Gas Risk Assessment

Following the previous reporting, a Ground Gas Risk Assessment was required in order to fully
appraise and appreciate the correlations between the previously recorded information and site
setting. In order to assist with this assessment, a site plan showing the gas monitoring standpipes
locations has been included within Appendix 1. This site plan includes the Characteristic Situation
Levels for each borehole calculated individually and colour coded for ease of viewing. Additionally,
the gas monitoring data can be found within Appendix 2 and will be referenced throughout this
report.

This report considers the harmful gases dispersed through the soils from the sources identified,
(landfill and mine workings) and accounts for the movements of large volumes of harmful mine
gases which could migrate via permeable broken strata or mine entries. In order to produce a
ground gas risk assessment, the latest document ‘Good Practice for Risk Assessment for Coal Mine
Gas Emissions’ produced by CLAIRE has been given due consideration.
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Assessment of Gas Monitoring Data

As previously mentioned, it is necessary to review the gas monitoring date that was collected in
order to provide detailed insights. It should be appreciated that while the Phase 2 report indicates
that the site is to be classified as Characteristics Situation Level 3, this is a conservative
assessment as it takes the highest recorded concentrations of methane, carbon dioxide and flow
rate in order to calculate the gas screening value (GSV). In order to more accurately analyse the
results, each borehole and its corresponding results have been taken individually. This action
suggests that the Characteristic Situation Level for the site is more accurately represented by a
level of 2. Nevertheless, this does not invalidate the Phase 2’s conclusion as it takes the most
conservative and worst-case scenario approach in order to classify the site as Characteristic
Situation Level 3.

Effect of Groundwater Levels, Flow Rates and Atmospheric Pressures on Gas Levels

Variable groundwater levels were measured in the standpipes in boreholes WS01, WS03, WS04
and WS09 with no groundwater recorded within WS10 or WS12. It should be appreciated that these
monitoring visits took place in varying weather conditions from sunny to rainy. If we compare a day
of relatively high groundwater to a day of relatively low, it can be stated once again that there is no
obvious correlation between the gas values and the level of groundwater. An example of this is
taken from WS09 when we compare the results measured on the 27" March and 24™ April 2023 as
the groundwater levels were recorded to be 0.05m and 3.51m depth respectively. Viewing the gas
values of methane, found to be 0.0% and 0.1% and carbon dioxide to be 0.2% and 1.6%
respectively, between the dates it is suggested that the values are noted to be all low despite the
drastic difference in groundwater level. This supports the argument that there is no apparent
correlation between gas levels and groundwater levels.

It should be appreciated that only two of the ten monitoring visits occurred during a ‘worst case’
scenarios of falling atmospheric pressure. When comparing the results on these days it can be
stated that there is no apparent correlation between gas values and atmospheric pressure. For
example, on 215 February 2024 in WS01 was a day of falling pressure with a reading of 999mb. It
can be stated that the gas results during this time when compared to the following visit on the 28"
February, a day of steady pressure and a reading of 1011mb, are comparable with both visits
having a methane reading of 0.3% and a carbon dioxide reading of 8.2% and 8.6% respectively.
Further to this, on the same dates the results taken from WS04 detail pressures of 993mb during
falling pressure and 1012 during steady atmospheric pressure. The methane result during these
visits were 1.8% and 18.8% with the carbon dioxide levels being 0.5% and 0.9% respectively.
These results suggest that gas readings varied across the site independently of the atmospheric
pressures.

An alternative correlation can be seen when viewing the publicly recorded atmospheric data when
compared to the flow rates recorded during the investigation, this can be seen in the table below:

Table 1: S
Month Highest Recorded Lowest Recorded Highest Recorded Lowest
Pressure Pressure Flow Rate Recorded Flow
Rate

mb mb I/h I/h

February 1045 1010 0.2 0.1

March 1030 979 1.5 0.1

April 1031 986 1.7 0.1

May 1034 1009 0.2 0.1

Pressures acquired from weatheronline.co.uk
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It can be suggested that there is indeed a correlation between atmospheric pressure and flow rate
when viewing the publicly recorded date. As can be seen in the above table the atmospheric
pressure was recorded to drop below 1000 mb during March and April while at the same time, the
flow rates have their highest recorded values.

In review of the previous discussion it can be stated that while there may be a correlation between
lower atmospheric pressures and higher flow rates, there does not appear to be any correlation
between high flow rates and higher recorded gas readings. Additionally, the groundwater level also
does not appear to impact the gas readings. As such, it is unlikely that any changes to groundwater
level or atmospheric pressure will impact the risk ratings applied to the site.

Assessment of Ground Gas Models

As part of the ground gas risk assessment, diagrammatic conceptual site models were produced of
the site that present it in its current site use and in its proposed site use with potential migration
pathways and sources annotated; these models can be seen within Appendix 3. It has been
assessed in both the Phase 1 and Phase 2 reports that the sources of ground gas constitute the
landfill towards the southern end of the site and the potential mine workings beneath the site.
However, from reviewing the gas monitoring data and assessing the ground gas models it should be
appreciated that the risk of gas produced by the landfill, if any, is low as none of the gas values at
WS12 were noted to be of any significance. Additionally, as the development plans do not include
any structures to be placed on or close to the landfill it is expected that any ground gas using it as
pathway will simply vent to atmosphere.

The remaining source of ground gas on site is expected to originate to mine workings known to be
present beneath the surface, as demonstrated with the onsite gas monitoring and also the recorded
mine gas emission records demonstrated in the CMRA. This source of gas has been classified as
high risk in regards to its pathway to the inside of currently present buildings on site and its potential
pathway without remediation to the inside of the large commercial unit that has been proposed to be
constructed. As can be seen in the model, outside of the proposed unit the ground gas is classified
as low risk as it will simply vent to atmosphere.

Conclusion

The datasets suggest that the high levels of ground gas recorded during the phase 2 site
investigation are likely sourced from mine workings at depth or off-site. Indeed, mine gases have
been recorded in the surrounding areas. It is not anticipated that landfill on-site represents a
generative source of ground gas.

In conclusion, the site being classified as Characteristic Situation Level 3 represents the ‘worst
case’ scenario in regards to the risks of ground gas migration to the proposed developments. As
such, it is considered that the remediation recommendations (i.e. gas membrane) made within the
Phase 2 Report will be sufficient to lower the risk and prevent the build-up of harmful gasses.
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Appendix 1
Site Plan



Notes:

Investigation positions approximated from site
operative's notes.
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Appendix 2

Gas Monitoring Data



Rogers Geotechnical Services Ltd

GAS/WATER MONITORING - SITE RECORD Gas Monitor: Geotech GA5000
Client: Serial No. G503524
Site: Calibration Date:  24.08.2022
Dip Meter: 003
Input by : M. Tuck Checked by : R.A. Palmer
Date : 07.03.2023 Date : 20.02.2024
Barometric | Water | Standpipe q q
Borﬁhole Date C0H4 CnO; ?2 Flllaw Pressure Level Dep?hp Depth.D.urlng Atmos.p.herlc COMMENTS
o (%) | (%) | (%) | (Vhr) (mb) (m) (m) Visit Conditions
14.02.2023 | 0.4 6.4 | 12.9 0.1 1003 - 1.08{Sunny Falling pressure, CO 2
WS01 21.02.2023 | 0.3 82 | 116 0.1 999 _ 1.08(Cloudy Falling pressure, CO 4
28.02.2023 | 0.3 8.6 | 12.3 0.1 1011 _ 1.08(Cloudy Steady pressure CO 0
07.03.2023 [ 0.3 8.3 | 11.3 0.3 976 0.97 1.08{Sunny Steady pressure CO 1
14.02.2023 | 0.2 6.4 | 91 0.1 1003 1.57 2.11{Sunny Falling pressure, CO 1
WS03 21.02.2023 | 0.2 8.0 | 9.2 0.1 993 1.56 2.11(Cloudy Falling pressure, CO 1
28.02.2023 | 0.5 9.9 | 88 0.2 1012 1.61 2.11(Cloudy Steady pressure CO 0
07.03.2023 | 0.4 [103] 76 0.2 976 1.71 2.11{Sunny Steady pressure CO 0
14.02.2023 | 0.2 0.0 | 181 0.1 1004 0.86 1.85[Sunny Falling pressure, CO 90
WS04 21.02.2023 | 1.8 0.5 | 18.0 0.2 993 0.89 1.84(Cloudy Falling pressure, CO 99
28.02.2023 | 18.6 | 0.9 | 6.0 0.1 1012 1.30 1.84(Cloudy Steady pressure CO4
07.03.2023 | 18.8 [ 1.0 [ 3.5 1.5 977 1.09 1.84[Sunny Steady pressure CO 3 Peak flow 1.8
14.02.2023 | 04 | 2.0 | 13.9 0.0 1003 3.55 3.78|Sunny Falling pressure, CO 3
WS09 21.02.2023 | 04 | 2.9 | 141 0.0 993 3.58 3.78|Cloudy Falling pressure, CO 0
28.02.2023 | 14 | 4.2 | 127 0.0 1013 3.63 3.78|Cloudy Steady pressure CO 3
07/03/2023 | 0.1 4.3 [ 11.7 0.0 977 3.57 3.77|Sunny Steady pressure CO 1
14.02.2023 | 0.4 1.2 1209 0.0 1003 - 1.52[Sunny Falling pressure, CO 2
WS10 21.02.2023 | 0.1 1.7 | 204 0.0 991 _ 1.54(Cloudy Falling pressure, CO 0
28.02.2023 | 0.1 09 | 212 0.0 1011 1.54(Cloudy Steady pressure CO 0
07/01/1900 | 0.1 1.7 | 19.6 0.0 976 B 1.54[Sunny Steady pressure CO 0
14.02.2023 | 0.4 25 [ 193 0.0 1003 - 4.07[Sunny Falling pressure, CO 9
WS12 21.02.2023 | 0.1 3.6 | 185 0.0 991 _ 4.07(Cloudy Falling pressure, CO 0
28.02.2023 | 0.1 0.2 | 21.7 0.0 1012 _ 4.07(Cloudy Steady pressure CO 0
07.03.2023 | 0.1 1.5 | 21.0 0.0 977 B 4.07|Sunny Steady pressure CO 0




Rogers Geotechnical Services Ltd

GAS/WATER MONITORING - SITE RECORD Gas Monitor: Geotech GA5000
Client: Serial No. G503524
Site: Calibration Date:  01.02.2023
Dip Meter: 003
Input by : M. Tuck Checked by : R.A. Palmer
Date : 22.05.23 Date : 20.02.2024

Barometric | Water | Standpipe

Bor;hole Date an" CnOZ ?2 FII:W Pressure Level Depth Depth‘D.urmg Atmos.p.he"c COMMENTS
o (%) | (%) | (%) | (V/hr) (mb) (m) (m) Visit Conditions
13.03.2023 1.3 7.6 | 11.4 1.3 956 0.93 1.08|Drizzle Steady pressure CO 5
27.032023 | 02 | 81 )109| 0.1 1001 0.88 1.07|Cloudy Steady pressure, CO 22
1 11.04.2023 | 0.2 83 | 95 ]06-05 983 0.83 1.07|Sunny Steady pressure CO 39
24042023 | 34 | 03 | 193] 0.0 981 0.53 1.02|Sunny intervals Rising pressure CO 18 Tap off standpipe.
09.05.2023 | 0.2 94 | 28 0.1 985 0.66 0.98| Cloudy Steady pressure CO 14
22.05.2023 | 4.7 |11.4]| 2.2 0.1 999 0.57 0.95]|Sunny Steady pressure CO 15 H2S 1
13.03.2023 0.1 45 | 8.2 0.4 955 1.42 2.11|Drizzle Steady pressure CO 0
27.03.23 02 [ 33]|160] 01 1001 1.41 2.11{Cloudy Steady pressure, CO 17
3 11.04.2023 | 0.1 69 | 16 0.0 983 1.62 2.12|Sunny Steady pressure CO 6
24.042023 | 0.0 | 61 | 2.3 0.1 987 1.39 2.12{Sunny intervals Rising pressure CO 3
09.05.2023 | 0.7 [11.3] 0.6 0.1 986 1.45 2.11|Cloudy Steady pressure CO 1
22.05.2023 0.5 5.1 1.5 0.0 1000 1.44 2.11]|Sunny Steadt pressure CO 2
13.03.2023 | 10.8 | 0.2 | 11.7 0.0 957 0.98 1.83|Drizzle Steady pressure CO 4
27.03.23 33 [01]192] 00 1001 1.08 1.83|Cloudy Steady pressure, CO 29
4 11.04.2023 | 10.8 | 02 [163] 00 983 1.09 1.83|Sunny _ Stggdz pressure CO 20
24.04.2023 | 339 | 0.8 | 6.7 04 988 1.26 1.83|Sunny intervals Rising pressure CO 20
09.05.2023 | 438 | 1.1 | 1.4 0.2 985 1.51 1.85Cloudy Steady pressure CO 14
22.05.2023 | 53.8 | 1.6 | 1.5 | 0.1-0.0 1000 1.50 1.84|Sunny Steady pressure CO 3
13.03.2023 0.2 3.2 | 121 1.5 957 0.47 3.77|Drizzle Steady pressure CO 0
27.03.23 0.0 0.2 | 21.5 0.0 1002 0.05 3.75[Cloudy y pressure, CO 1, 10 second reading only due to water in star|
9 11.04.2023 | 1.2 02 [ 193 1.7 982 0.62 3.77|Sunny Steady pressure CO 3
24.04.2023 | 0.1 16 | 166 | 0.0 987 3.51 3.77|Sunny intervals Rising pressure CO 13
09.05.2023 | 45 | 34 | 44 0.0 985 3.09 3.76|Sunny intervals Steady pressure CO 2
22.05.2023 0.0 46 | 1.9 0.0 1000 3.48 3.75|Sunny Steady pressure CO 1
13.03.2023 0.1 1.0 | 19.6 0.0 957 _ 1.56|Drizzle Steady pressure CO 0
27.03.23 0.1 0.3 | 21.0 0.0 1001 _ 1.55|Cloudy Jssure, CO 0, Tap was removed from standpipe when well wag
10 11.04.2023 | 0.0 18 |17.7| 0.0 982 1.55|Sunny Steady pressure CO 0
24.04.2023 0.0 1.8 | 19.9 0.0 987 _ 1.55|Sunny intervals Rising pressure CO 0
09.05.2023 | 0.1 13 1195| 0.0 985 1.53|Sunny intervals Steady pressure CO 1
22.05.2023 0.1 2.5 | 16.8 | 0.1-0.0 1000 . 1.47|Sunny Steady pressure CO 1
13.03.2023 0.0 3.5 | 18.8 0.0 957 _ 4.07|Drizzle Steady pressure CO 0
27.03.23 00 [ 12]203] 00 1002 _ 4.07{Cloudy Steady pressure, CO 0
12 11.04.2023 | 0.0 | 38 [17.7] 0.1 982 4.08|Sunny Steady pressure CO 1
24.04.2023, | 0.0 0.3 | 214 0.0 988 _ 4.08|Sunny intervals Rising pressure CO 0
09.05.2023 | 0.1 22 [180] 00 985 4.08|Sunny intervals Steady pressure CO 1

22.05.2023 0.1 1.4 | 19.2 0.0 1000 4.08]Sunny Steady pressure CO 1
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Appendix 3
Ground Gas Models
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The above model considers the migration risks of ground gas from both landfill and potential mine working sources. It is understood that the current
site use includes large areas of open fields and storage yards which have been assessed as low risk in regards to ground gas. The buildings that are
currently present to the site include a small café, office block and vehicle maintenance workshop.
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The above model considers the migration risks of ground gas from both landfill and potential mine working sources. It is understood that a large
commercial unit and associated car park are to be constructed on site. It should be understood that as the landfill gases, if present at all, will vent to
atmosphere, and thus a low risk has been assigned. A low risk has also been assigned to the new car parking area as it is all open with nowhere for
gases to accumulate. The proposed commercial unit has been assigned a low risk in regards to ground gases as it is expected that sufficient
remedial measures shall be installed and validated.
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