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Dear  
 
Walley’s Quarry Landfill – Hydrogen Sulphide Odour Issues (2) 
 
Further to being provided with a copy of report reference  entitled ‘Interim 
Assessment of the Potential for External Sources of Hydrogen Sulphide in the Immediate Vicinity of 
Walley’s Quarry Landfill Site’ dated June 2021, we have undertaken a full review of the report and 
have the following summary comments with more detailed commentary provided in Appendix A.  
 
The report focuses on the hydrogen sulphide in the groundwater collection system. It specifically 
excludes ‘the potential for emissions of landfill gas from the wastes deposited in the landfill site 
through the surface of the landfill or associated with the gas management system.  This report’s 
discussion on alternative sources in the groundwater is a distraction to the main issues. We 
understand that pumping of the groundwater management system generally ceased many months 
ago apart from a limited amount for dust suppression and yet the odour has continued. 
  
The assessment presented in the report looks at potential alternative sources of hydrogen 
sulphide, but without temporal relation to the hydrogen sulphide odour in the area.  The report 
therefore provides hypotheses without context, i.e. no discussion is provided as to what has 
changed / occurred that is a likely cause of higher recent levels of hydrogen sulphide in the local 
atmosphere.  It does review potential for landfill gas migration through the sides and base of the 
site, but looks at an incomplete data set and does not look at the physical works on the landfill or 
changes in gas generation and pressures within the landfill over time. Such changes are likely to 
provide stronger indicators as to the source of gas in both groundwater and the surrounding area.  
This is unhelpful as it presents an incomplete picture of the odour issues in the area.  
 
The discussion on landfill gas migration into groundwater from the landfill uses some very broad 
assumptions looking at ratios found in water compared with those in landfill gas.  This misses the 
fact that gas ratios will change because of gas solubility, e.g. hydrogen sulphide is comparatively 
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highly soluble, with carbon dioxide being much less soluble and methane less soluble again.  Any 
gas migrating from the site and entering groundwater will therefore be entrained in different ratios 
to that found in landfill gas.   
  
There are other issues, inconsistencies and irregularities in the report that also need to be 
addressed to provide clarity, context and to provide a more accurate position, which are presented 
in Appendix A. 
 
In addition to commenting on the report, we have undertaken further gas monitoring at our 
Silverdale mine water treatment site (Appendix B) and carried out more detailed investigation and a 
3D modelling exercise based on our mining information (Appendix C).   
 
The results of the gas monitoring, as presented in Appendix B, demonstrate the minimal 
concentrations of detectable hydrogen sulphide and also a lack of significant (gaseous) flows from 
the flooded workings.  The only vent we have in the vicinity that is directly connected to the 
underlying abandoned coal workings is adjacent to the mine water extraction well.  Only very low 
flows (up to 0.4 l/hr for total gas emissions) and including low concentrations (up to 1ppm 
hydrogen sulphide) have been recorded at the vent. Such concentrations and flows would not be 
able to generate persistent odours in the atmosphere at the surface, even directly adjacent to the 
vent.  This is further evidenced by the lack of odour in the area of the monitoring locations, apart 
for immediately adjacent to the mine water cascade, where significant degassing occurs due to the 
agitation and aeration of the water as part of the (iron removal) treatment process. It should be 
noted that the mine water treatment scheme is in the middle of a housing estate with recreational 
area adjacent, therefore any odours would be notable and likely to have been reported. The Coal 
Authority has never received an odour complaint from the adjacent residents. 
 
The results of the research and associated 3D modelling, summarised in Appendix C, demonstrate 
that shallow workings are not present beneath the site and deep workings are c.210m below 
ground level and 160m below the base of the landfill.  The workings do not intercept the Apedale 
Fault and the hypothesised fault spur appears absent from all but the deepest workings. There has 
been no recorded mining related settlement near the site since 2001. Significant gas migration 
from depth through completely saturated strata and flooded workings is extremely unlikely, with 
no evidence to suggest otherwise in this case.  Very small amounts of dissolved gas can be 
contained in flowing (or pumped) mine water, with subsequent release at the surface but this 
would require a pathway to the mine workings. Even if this was the case, as is being monitored at 
the mine water treatment scheme and described above, this gas dissolved in mine water causes 
minimal odour.  
 
Overall, we do not consider that the report adds anything to resolving the cause of documented 
odour issues in the area, but just adds to distraction from the focus, which should be to deal with 
landfill gas management at the site. None of the hydrogen sulphide sources hypothesised by MJCA 
are candidates as sources of significant / nuisance gas odour in the area. No evidence has been 
presented to indicate that Coal Authority operations are contributing in any way to the atmospheric 
hydrogen sulphide problems at and around the Walley’s Quarry landfill site.  
 
  



 

I hope this provides the information you require but we would be happy to provide further 
information and assistance if required. 
 
Yours sincerely 

 
 

 
 
Encs  



 

Appendix A – Discussion on issues, inconsistencies and irregularities raised in the report 
 
Section 1.8 

• ‘The investigations and assessments carried out by MJCA and reported here do not relate to 
the potential for emissions of landfill gas from the wastes deposited in the landfill site 
through the surface of the landfill or associated with the gas management systems’. As 
mentioned above, this limits the scope of the report so as to be irrelevant. 

 
Comments in section 2.5 and 2.6 concerning reactivation of the Apedale fault 

• The Coal Authority currently maintain the mine water level in the area around 25mAOD, 
approximately 45m below the base of the landfill. There have been no recent changes in the 
water level and the Coal Authority does not intend to alter this level in the near future. This 
water level is maintained in part to protect a number of commercial operations in the area, 
including Walley’s Quarry landfill. Further to this, the Coal Authority is not aware of evidence 
to suggest that rising mine water should cause fault reactivation nor has the Coal Authority 
experienced this previously. However, should any changes to the water level be proposed in 
the future this is a risk that will be considered in detail by the Coal Authority. More 
information on the Apedale Fault is presented in Appendix C. 

 
 
Section 2.13  

• MJCA states ‘The British Geological Survey reports that there may be uncontrolled mine 
water outflow from the shallower mine workings to the Lyme Brook… It is possible that the 
marshy ground is attributable to an outflow of mine water from one or more of the shafts’. 

• The Coal Authority has not seen the source of this information. As mine water in the area is 
maintained at c.25mAOD, significantly below the level of the discharges (120mAOD) 
reported by BGS in 1995, then any such discharges would remain present now if it relates to 
mine water or have been dried up by mine water abstraction. If they were discharging in 
1995 when mining was operational, then it would suggest they were not hydraulically 
connected to the deeper mine workings, or at least not fully connected. Shallow Coal 
Measures groundwater could also have the appearance of chemistry similar to shallow mine 
water or water from ferruginous sandstones. 

• It should also be noted that there are no shallow workings beneath the landfill. 

 
Section 2.20 
 

• MJCA suggest “Groundwater levels in the shallow boreholes generally range between 
78mAOD to 129mAOD’. These levels are significantly above maintained mine water levels 
and the Coal Authority considers there is a possibility that these may be causing local 
discharges of shallow groundwater at the surface.  

• In addition the Coal Authority notes that groundwater level in the sump ‘is currently being 
maintained at an elevation of 79mAOD’ (although our understanding is that this level is no 
longer being maintained owing to the odours resulting from pumping). This elevation fits 
with the shallow groundwater levels, but it does not appear to fit well with the deep 
groundwater levels (i.e. the 25mAOD mine water maintained level is c.55m below the 
groundwater sump pumped level and c.45m below the base of the sump). In addition, it is 
our understanding that pumping from the groundwater sump has largely ceased because of 



 

the hydrogen sulphide being released as part of that pumping process, with the exception of 
occasional use for dust suppression. 

 
Section 3.13 and 3.10 

• It is suggested in section 3.13 of the report that hydrogen sulphide is largely absent from the 
site. The section concludes there is no evidence that landfill gas is migrating from the site to 
external gas monitoring boreholes. However, note 8 in section 3.10 states ‘based on the 
information provided in the 2020 annual report for the site, not all of the boreholes were 
functional during the period 2016 to 2020.’  

• If the monitoring boreholes were not functional then there would not necessarily be 
evidence of gas migrating from the site even if it were.  In addition, there is no discussion as 
to the monitoring horizon within external gas monitoring boreholes and how that relates to 
the unsaturated zone, i.e. if the borehole was flooded above the gas permeable well screen 
then the borehole will not function for monitoring gas migration, apart from any degassing 
of dissolved gas. 

• The Coal Authority also notes the absence in this report of any surface gas monitoring 
undertaken at the site and discussion of potential gas release associated with this. 

 
Section 4.6 

• The Coal Authority notes that in section 4.6 the isotopic analysis of carbon dioxide 
concluded the dissolved carbon dioxide in the groundwater and landfill site’s groundwater 
lagoon is likely from the Coal Measures formation. This might well be the case, especially if 
dissolved gasses such as hydrogen sulphide have resulted in acidification of the 
groundwater and enhanced dissolution of calcareous minerals within the surrounding rock 
strata. Just because the carbon dioxide is of ancient origins doesn’t mean the hydrogen 
sulphide is. Radio-carbon testing can only be used to demonstrate a modern (or ancient) 
organic material source for carbon dioxide / methane components of any tested gas. 

 
Section 4 

• There is a common connection presented throughout the report, particularly in Section 4 
where additional supporting evidence is presented, between the pumping of groundwater 
from below the base of the landfill and the problematic odours. It is presented that the 
source of hydrogen sulphide is most likely to be out with the landfill site given that the issue 
is at its worst when pumping occurs and investigations have been focussed around the 
sump and lagoon. The Coal Authority understands however that following an increase in 
odour complaints and the identification of a possible link with the groundwater sump, 
pumping was immediately ceased and has only recommenced for dust suppression. 
However, following cessation of pumping there was apparently no decrease in odour 
complaints or occurrences of measurable hydrogen sulphide emissions.  In addition, were 
the operator to consider the source of odour to be solely the groundwater sump then an 
alternative source of water should have been sought for dust suppression. This suggests to 
the Coal Authority that the pumping of water was not the primary area of concern as 
discussed at length within this report.  

• The table in section 4.9 is used to explain that the ratios couldn’t possibly be landfill gas 
based of the concentration recorded in the headspace. The assumptions neglect to take into 
account the solubility/absorption coefficients of these gases. Based on Henry’s Law and the 



 

orders of magnitude difference between the solubility of hydrogen sulphide compared with 
methane, hydrogen sulphide will dissolve preferentially from landfill gas and then degas 
similarly rapidly when pumped to surface in a lower pressure environment of low hydrogen 
sulphide concentration. As the solubility of carbon dioxide is roughly half that of hydrogen 
sulphide at 20°C and 1atm, the concentrations reported in the table are fully consistent with 
a landfill gas origin. Changes in bulk composition of landfill gas due to dissolution / partial 
pressure effects are commonly seen at many sites where water levels are high (in or around 
the waste mass). 

• Section 4.10 concludes that the report provides sufficient evidence that the source of the 
hydrogen sulphide within the groundwater sump and associated odour is not landfill 
related. However, it further confirms that the odour associated with the pump has been 
proven to disperse rapidly around the lagoon area. Although the report claims to prove 
hydrogen sulphide within the sump is not landfill related it later demonstrates that this 
sump hydrogen sulphide is also unlikely the source, or the only source, of the extensive 
odour issues (Section 4.11).  

• According to section 4.13, WQL are undertaking an investigation in the wider area in order to 
assess the potential for the presence of hydrogen sulphide associated with mine gas/Coal 
Measures strata. The Coal Authority would like to make WQL aware that carbon monoxide, 
methane and hydrogen sulphide are not the three main constituents of mine gas/geological 
gas in our extensive experience. While carbon dioxide and methane are common, carbon 
monoxide and hydrogen sulphide are only rarely encountered within abandoned mines. The 
Coal Authority would also like to provide clarification for WQL that ‘blackdamp’ refers to a 
reduced oxygen atmosphere, typically with an excess of nitrogen and carbon dioxide, not 
carbon monoxide as suggested in the report (whitedamp or afterdamp is the traditional 
term applied to carbon monoxide rich atmospheres associated with underground 
combustion of coal).  

• Within section 4.13 the assertion is made that the equipment used by the Coal Authority 
during their routine monitoring may not be sensitive enough to detect hydrogen sulphide 
concentrations similar to that recorded at the sump. The Coal Authority is not aware we had 
disclosed to WQL what equipment we have available or have used. The Coal Authority has 
confirmed with manufacturers that the equipment used in house and by contractors during 
routine monitoring has a similar operating range to the equipment used by WQL and its 
consultants during these investigations (GA5000 Portable landfill Gas Analyser) which 
measure to 1ppm.   

 
Appendix J – Ground Gas report 

• The ground gas report in Appendix J mentions various typical stable isotope ratios for a 
range of gas sources and directly links the ratios measured to the coal measures.  It does 
not take into account the groundwater source of calcareous Etruria formation, which could 
also provide similar ratios. In addition, the report does not consider how a blend of carbon 
dioxide from both landfill and natural geology would show up in the analysis undertaken. 
Stable isotopes are not definitive for gas sources. Radio-carbon dating can only be used to 
demonstrate modern or ancient carbon sources, not the generation route. The conclusion 
that the ‘most likely that the source of the detected dissolved carbon dioxide in the 
groundwater and lagoon is the coal measures formation’ is therefore flawed.   

 
 



 

Appendix L – elevated hydrogen sulphide 
• The elevated concentrations of hydrogen sulphide detected within the sump headspace as 

shown in Appendix L are noted. The Coal Authority assumes these readings are in parts per 
million (ppm) not percent (%) as suggest by the table in Appendix L. Given the high 
concentrations detected, which is suggested by WQL to be associated with coal measures, 
the Coal Authority suggests the discussion regarding the detection limit irrelevant. Should 
such concentrations be associated with coal measures the Coal Authority would expect 
similar concentrations where we pump water directly from a mine entry and the monitoring 
equipment would have no issue detecting concentrations of this magnitude. 

• In addition it is clear that the elevated concentrations detected within the sump (and 
subsequently linked to coal measures) would generate an odour, ‘The pervasive smell 
(“Rotten Eggs” hence the name “Stinkdamp”) of hydrogen sulphide at very low 
concentrations is an immediate indicator of the presence of this component.’ If a possible 
hydrogen sulphide odour is detected at any of our sites by Coal Authority staff or 
contractors undertaking routine monitoring or indeed reported by members of the public, 
then further investigation is undertaken. However no such reports have been made at the 
Silverdale MWTS by employees working on behalf of the Coal Authority or by members of 
the public since the Coal Authority took over the scheme in 1998. Regardless of this the Coal 
Authority will arrange to undertake routine monitoring of the MWTS and vent using a 
GA5000 for the purpose of direct comparison. 

• It should be noted that we cascade mine water over concrete steps as part of our mine 
water treatment process, this introduces oxygen into the mine water and causes the iron to 
oxidise and settle out naturally. This cascade process also degasses the mine water with an 
occasional slight odour of hydrogen sulphide at the point of discharge to the cascade, but 
that is occasional, mild, local to the discharge point and not pervasive.  These observations 
coupled with the routine gas monitoring and lack of any local issues since 1998 demonstrate 
insignificant hydrogen sulphide in local mine water and mine gas compared to that found at 
Walley’s Quarry landfill.  

 
Section 5 

• Section 5 outlines that there is no evidence from external monitoring boreholes that landfill 
gas is migrating from the site although note 8 in section 3.10 states ‘based on the 
information provided in the 2020 annual report for the site, not all of the boreholes were 
functional during the period 2016 to 2020.’  

• Sections 5.2 to 5.4 further explain how the hydrogen sulphide issue is believed to be 
associated with the groundwater pump; the Coal Authority refers to earlier comments 
regarding the ongoing odour issues following the cessation of pumping.  

• Section 5.2 states ‘“The groundwater in the sump has a high sulphate concentration..... and 
high levels of dissolved oxygen”. The Coal Authority note potentially pyrite oxidation in the 
Coal Measures or other pyrite rich material, pyrite is naturally occurring and is not a 
definitive factor for mine water determination. The groundwater in the sump appears to 
reflect the shallow groundwater levels. 

• Section 5.5 again refers to the assumed limitations of Coal Authority monitoring equipment 
although it is clear the equipment used at the landfill has the same ‘limitations’. See 
comment on Appendix L above. 



 

• Section 5.6 explains the report has presented evidence that it is unlikely that the source of 
hydrogen sulphide within the sump is associated with landfill gas. The report does not 
explore sources associated with the landfill, discuss surface monitoring, or attempt to 
explain the ongoing odour issues following the cessation of pumping.  

• Section 5.7 suggests alternative pathways in the area by which hydrogen sulphide could 
have reached the surface from abandoned mine workings including mine entries and the 
earlier discussed faults and undisclosed ‘potential man made pathways.’ The Coal Authority 
has had no confirmed reports of escaped hydrogen sulphide associated with mine entries in 
the area nor has any hydrogen sulphide been identified during works undertaken in the 
vicinity. While many of the mine entries owned by the Coal Authority have been treated and 
covered some time ago, the Coal Authority does manage direct pathways to abandoned 
mine workings through vents, monitoring points and the mine water treatment scheme. 
Although these ‘preferential pathways’ to surface exist no elevated hydrogen sulphide has 
been detected by monitors, operatives or members of the public and certainly not recorded 
in the order of magnitude reported within this document.  

 
Groundwater Chemistry 
 

• There is a difference in the chemistry of water collected from the two sites (mine water 
treatment scheme and landfill), which is to be expected as the sources are different. Water 
collected in the sump at the quarry is largely from the surrounding Etruria Formation, as 
opposed to the deeper Coal Measures from which the mine water we are pumping at 
Silverdale MWTS is derived. 

• Silverdale mine water displays relatively lower pH, higher sulphate, magnesium, sodium, 
calcium and iron concentrations and is considered typical of deep coal mine water. 

• The water chemistry at Silverdale has remained very stable based on 2015 – 2021 data and 
there’s certainly no indication that any significant changes in chemistry have taken place 
over the first half of 2021.  

• Groundwater in the sump at Walley’s Quarry displays relatively higher ammoniacal N and 
higher chloride concentrations compared to Silverdale mine water, along with slightly higher 
pH.  

• The table below provides a quick comparison of the average concentrations of certain 
analytes from the groundwater at Silverdale and from groundwater at Walley’s Quarry 
sump. 

 

 
 

• What you can also see from the data presented in section 3.6 of the MJCA report is that 
there has been an increase in ammoniacal N and chloride within the groundwater collected 



 

within the sump from 2017-2020. This increase could potentially be attributed to leakage 
through the base/side of the liner over time or from leachate entrained in warm moist gas 
that condenses once outside the landfill. 

 
 
 
  



 

Appendix B – Mine Gas Monitoring  
The monitoring was undertaken using a GA5000 Portable landfill Gas Analyser, the same monitor 
used for Walley’s Quarry routine monitoring.  

Readings were taken at the gas sample point on the vent on the pumping shaft. All other readings 
were taken in ambient air adjacent to the locations highlighted.  

All odours referred to are ‘eggy’ or common hydrogen sulphide odours. 

The gas concentration, flow and qualitative odour data combine to provide an overall picture of the 
impact from our activities.  Recordable concentrations that are occasionally present in the vent and 
at the mine water cascade indicate some hydrogen sulphide degassing.  Low flows from the vent 
coupled with only very localised odour immediately adjacent to the cascade demonstrate low 
volumes of gas that are readily diluted to below the odour threshold in air.  As an example, all 
water will get you wet, but a single drop of water will have a negligible impact as opposed to a high 
flow of water from a shower.  The hydrogen sulphide from our mine water treatment activities is 
like the single drop of water, which quickly dissipates and has negligible impact. Although the 
minimum detection limit of equipment used is 1ppm, which is above the odour threshold, the 
volume and therefore amount of hydrogen sulphide is negligible.    



 

 

 
Gas Monitoring Locations 

  

1 – Pumping shaft compound gate 
2 – Pumping shaft vent 
3 – Pumping Shaft compound 
4 – MWTS compound gate 

5 – MWTS Life ring 
6 – MWTS Base of cascade 
7 – MWTS Top of cascade 
 

1 

2 

3 

4 

5 6 7 
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Date: 21.07.2021 
Time: 12.00 
Atmospheric Pressure: 1011mb 
 
Location CH4(%) CO2(%) O2(%) H2S(ppm) Flow (l/h) 

1 0 0 20.1 0  

2 0 0.1 19.7 0  

3 0 0 19.9 0  

4 0 0 20 0  

5 0 0 20 0  

6 0 0 20 1  

7 0 0 19.9 0  

 
Comments: 
Very hot and still. No noticeable odour at either the pumping shaft or MWTS compound. Slight 
odour at the base of the cascades. Cascades dry.  
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

Date: 4.08.2021 
Time: 14:00 
Atmospheric Pressure: 996mb 
 
Location CH4(%) CO2(%) O2(%) H2S(ppm) Flow (l/h) 

1 0 0 20.7 0  

2 0 15.4 3.1 1 -0.1 

3 0 0 20.7 0  

4 0 0 21.7 0  

5 0 0.1 21.5 0  

6 0 0.1 21.5 1  

7 0 0 20.5 1  

 
Comments: 
Warm and still. No noticeable odour at the pumping shaft or MWTS compound. Slight odour at 
the base of the cascade. Strong odour on Knutton Road adjacent to the landfill.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

Date: 5.08.2021 
Time: 13:00 
Atmospheric Pressure: 985mb 
 
Location CH4(%) CO2(%) O2(%) H2S(ppm) Flow (l/h) 

1 0 0 20.8 0  

2 0 17.1 2.3 1 -0.1 

3 0 0.1 20.7 0  

4 0 0 21 0  

5 0 0.1 21 0  

6 0 0.2 20.8 1  

7 0 0.1 21 1  

 
Comments: 
Windy. Slight odour in general Silverdale area when the wind blows. No noticeable odour in 
either compound.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

  



 

Date: 10.08.2021 
Time: 10:30 
Atmospheric Pressure: 996mb 
 
Location CH4(%) CO2(%) O2(%) H2S(ppm) Flow (l/h) 

1 0 0 20.7 0  

2 0 0.1 20.4 0 0.3 

3 0 0.1 20.5 0  

4 0 0 20.6 0  

5 0 0 20.4 0  

6 0 0.1 20.3 1  

7 0 0.1 20.4 1  

 
Comments: 
Overcast. No noticeable odour at compounds. Strong odour at the bottom of the cascades. Slight 
odour at the top of cascades.    

 
 

 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
  



 

Date: 12.08.2021 
Time: 14:00 
Atmospheric Pressure: 1000mb 
 
Location CH4(%) CO2(%) O2(%) H2S(ppm) Flow (l/h) 

1 0 0 21.2 0  

2 0 8.4 11.3 1 0.3 

3 0 0 21.5 0  

4 0 0 21 0  

5 0 0 21.1 0  

6 0 0.1 21 1  

7 0 0.1 21 1  

 
Comments: 
Fine and dry with slight wind. Strong odour adjacent to the landfill on Knutton Road. No odour at 
compounds.     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  



 

Date: 18.08.2021 
Time: 9:30 
Atmospheric Pressure: 1004mb 
 
Location CH4(%) CO2(%) O2(%) H2S(ppm) Flow (l/h) 

1 0 0 20.8 0  

2 0 8.4 11.5 0 0.3 

3 0 0 21 0  

4 0 0 21 0  

5 0 0 20.9 0  

6 0 0.1 21 1  

7 0 0 21 0  

 
Comments: 
Fine and dry. Strong odour adjacent to the landfill on Knutton Road. No odour at compounds. 
Slight odour at the base of the cascade. No odour at the top of the cascade.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

Date: 25.08.2021 
Time: 14:30 
Atmospheric Pressure: 1011mb 
 
Location CH4(%) CO2(%) O2(%) H2S(ppm) Flow (l/h) 

1 0 0 21 0  

2 0 6.9 13.8 0 0.4 

3 0 0 21 0  

4 0 0 21 0  

5 0 0 20.9 0  

6 0 0.6 20.8 0  

7 0 0.1 20.8 0  

 
Comments: 
Strong odour on Keele Road and Knutton Road no odour in either of the compounds. Slight 
odour at the base of the cascade no odour at the top.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
  



 

Date: 3.9.2021 
Time: 10:00 
Atmospheric Pressure: 1006mb 
 
Location CH4(%) CO2(%) O2(%) H2S(ppm) Flow (l/h) 

1 0 0 20.7 0  

2 0 14.4 6.3 0 0.4 

3 0 0 20.8 0  

4 0 0 21 0  

5 0 0 21 0  

6 0 0.1 20.9 1  

7 0 0 21 0  

 
Comments: 
No odours detected on Knutton Road or in Silverdale area and no odour at compounds. Slight 
odour at the base of the cascade.   

 
 
 
  



 

Appendix C – Mining Investigation and 3D Mine Workings Modelling  
 
A 3D modelling exercise was carried out to identify the spatial location of mine workings relative to 
both Wally’s Quarry Landfill and the Apedale Fault, and whether a spur of the Apedale Fault 
intercepted both workings and the landfill as hypothesised in recent correspondence.  This 
modelling would help identify whether additional pathways for gas migration were present and 
address concerns relating to the presence of a fault spur, whose reactivation might be an issue at 
the landfill. 
 
3D modelling was undertaken within specialist software (AutoCAD and Maptek Vulcan) for the area 
within and immediately surrounding the Walley’s Quarry site, using the available 64 borehole 
records and 92 abandoned mine plans coincident with the area, along with information available 
from the BGS on the bedrock geology and linear features. A review was also undertaken of 
supplemental Coal Authority records such as site investigations, subsidence claims and reported 
hazards in the area, but no additional pertinent information was evident. 
 
The Apedale Fault, which trends northwest to southeast along the edge of Walley’s Quarry, dips to 
the northeast, displacing the strata by up to 700m. The Etruria Formation present at rockhead level 
to the west of the fault is replaced by the younger Salop Formation to the east of the fault, resulting 
in the productive coal seams being too deep to be economically viable. 
 
Whilst the majority of large displacement faults would likely be a faulted zone rather than a linear 
feature, underground boreholes along with a site investigation information undertaken on surface 
indicate that the fault is more likely to be associated with a single linear feature rather than a 
faulted zone. 
 
The mining conducted below the quarry site was undertaken during two main stages historically: 
the shallower seams, namely the Blackband and its associated ironstone; the Red Mine; and the 
Red Shagg coal seams were extracted between 1882 and 1924 from a number of small collieries. 
The extents of these shallow workings stopped short of the surface boundary of the quarry itself 
and also the Apedale Fault, instead appearing to cease at a historical mining property boundary 
rather than any geological feature. 
 
The later and deeper mining activities were mainly undertaken from the Holditch and Silverdale 
Collieries between the 1960s and 1990s.  The abandonment plans associated with these deeper 
seams generally demarcate the position of the Apedale Fault on the plans, with some plans 
showing horizontal boreholes pre-drilled to ensure a sufficient standoff of more than 30m was 
achieved from the fault.  
 
The shallowest workings below the quarry site are 210m depth from surface at approximately    
80m below OD.  These are approximately 160m below the base of the site and will be completely 
flooded, with mine water levels maintained at around 25m above OD.  
 
Following the closure of the Silverdale Colliery, the last mine to close in the area (1990s) a number 
of subsidence claims were presented to the Coal Authority regarding surface movement damage to 
properties and structures, however no claim has been received and validated since 2001 indicating 
no recorded movement has occurred on surface since this time. 
 



 

The fault ‘spur’ hypothesised as present in the southeast of the quarry is seen on mine plans as a 
potential faulted zone within the deepest workings within the area between two longwall panels 
(see Drawing: Mined Areas of Silverdale below).  The same ‘spur’ is not seen on plans of shallower 
seams where total extraction of the coal has been undertaken, indicating the spur is unlikely to 
reach the surface. Alternatively, the fault plane is at such an angle that the fault comes to surface 
considerably to the north or south of the Quarry boundary and not within the bounds of the 
modelled area. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



PROJECT TITLE

SILVERDALE LANDFILL

DRAWING TITLE

MINED AREAS OF SILVERDALE

DRAWING SCALE

0.00 mAOD

500 mBOD

400 mBOD

300 mBOD

200 mBOD

100 mBOD

600 mBOD

800 mBOD

900 mBOD

100 mAOD

700 mBOD

0.00 mAOD

500 mBOD

400 mBOD

300 mBOD

200 mBOD

100 mBOD

600 mBOD

800 mBOD

900 mBOD

100 mAOD

700 mBOD

0.00 mAOD

500 mBOD

400 mBOD

300 mBOD

200 mBOD

100 mBOD

600 mBOD

800 mBOD

900 mBOD

700 mBOD

0.00 mAOD

500 mBOD

400 mBOD

300 mBOD

200 mBOD

100 mBOD

600 mBOD

800 mBOD

900 mBOD

100 mAOD

700 mBOD

200 mAOD

100 mAOD

UNDERGROUND WORKINGS BELOW WALLEYS QUARRY

CROSS SECTION A-A'

345500 mN

345600 mN

345700 mN

345800 mN

345900 mN

346000 mN

346100 mN

346200 mN

346300 mN

346400 mN

346500 mN

3

8

2

6

0

0

 

m

E

3

8

2

7

0

0

 

m

E

3

8

2

8

0

0

 

m

E

3

8

2

9

0

0

 

m

E

3

8

3

0

0

0

 

m

E

3

8

3

1

0

0

 

m

E

3

8

3

2

0

0

 

m

E

3

8

3

3

0

0

 

m

E

3

8

3

4

0

0

 

m

E

3

8

3

5

0

0

 

m

E

3

8

3

6

0

0

 

m

E

3

8

3

7

0

0

 

m

E

3

8

2

5

0

0

 

m

E

CROSS SECTION B-B'

PLAN VIEW

NOT TO SCALE

DRAWING NUMBER

000-001

DATE DRAWN

03.09.21

DRAWING STATUS

FINAL

DRAWN BY

SRH

APPROVED BY

KD

\\CP-FPS-01\RDF$\huntes\Desktop\CA_DIGITAL_BLK_resized.jpg

KEY

LANDFILL BOUNDARY

CROSS SECTION LINES

MINED WORKINGS (PLAN VIEW)

MINED WORKINGS (CROSS SECTIONS)

CONJECTURED FAULT LOCATION

A

A

'

B
'

B

B

BLACK BAND (BB)

RED SHAGG (RSh)

RED MINE (R)

CLOD (Cl)

HOO CANNEL (HC)

BASSEY MINE(Ba)

PEACOCK (P)

SPENCROFT (Sp)

GREAT ROW (GR)

CANNEL ROW (CR)

CHALKEY (Ch)

NEW MINE (Nm)

BUNGILOW (Bg)

Cambriense Marine Band

BAY (Ba)

WINGHAY (Wg)

Shafton Marine Band

BLACKMINE (Bl)

ROWHURST RIDER (RI)

ROWHURST (Ro)

Stafford Tonstein

BURNWOOD (Bn)

TWIST (T)

Aegiranum Marine Band

MOSS (M)

BLACK BAND (BB)

MOSS CANNEL (MC)

FIVE FEET (5FT)

YARD (Yd)

RAGMAN (Ra)

ROUGH SEVEN FEET (R7FT)

HAMS (H)

BELLRINGER (Be)

Ten Feet Rock

TEN FEET (10FT)

BOWLING ALLEY (BA)

HOLLY LANE (HL)

HARDMINE (Hd)

NEW MOSS (NM)

Vanderbeckei Marine Band

FLATTS (F)

BANBURY (B)

COCKSHEAD (Co)

E
T

R
U

R
I
A

 
F

O
R

M
A

T
I
O

N
U

P
P

E
R

 
C

O
A

L
 
M

E
A

S
U

R
E

S
M

I
D

D
L

E
 
C

O
A

L
 
M

E
A

S
U

R
E

S
L

O
W

E
R

 
C

O
A

L
 
M

E
A

S
U

R
E

S

200 mAOD

Black Band (AA020A)

Worked Thickness:    m

Red Shagg (AB020A)

Worked Thickness:    m

Red Mine (AC020A)

Worked Thickness:    m

Peacock (AG020A)

Worked Thickness:    1.37m

Spencroft (AH020A)

Worked Thickness:    1.10m

Great Row (AI020A)

Worked Thickness:    2.74m

Cannel Row (AJ020A)

Worked Thickness:    1.54m

Chalkey Coal (AM020A)

Worked Thickness:    1.07m

Winghay (BA020A)

Worked Thickness:    2.29m

Rowhurst (DA020A)

Worked Thickness:    3.34m

Moss (EB020A)

Worked Thickness:    m

Five Feet (FB020A)

Worked Thickness:    1.88m

Hams (FC020A)

Worked Thickness:    1.83m

Ten Feet (FE020A)

Worked Thickness:    3.73m

Holly Lane (FF020A)

Worked Thickness:    1.07m

Walley's Quarry

Caravan Park

Walley's Quarry

200 Lichfield Lane

Mansfield

Nottinghamshire

NG18 4RG

Tel. 01623 637000


	Marc Lidderth, EA - Walley's Quarry Landfill ltr- 04.11.21
	Marc Lidderth - Silverdale Drawing No.001-Layout2
	Sheets and Views
	Layout2





