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Domis Construction Ltd 

840 Birchwood Blvd 

Birchwood 

Warrington 

WA3 7QZ 

 

For the attention of Mr P Hawkins 

 

Dear Paul 

 

Re: Back Turner Street, Manchester - Ground Gas Risk Assessment 

 

We write to report on the gas monitoring at the above site. The northern portion of the site is occupied 

by a  disused building between four and five storeys in height,  and the southern part of the site has no 

buildings present and was previously used as a rough surfaced car park.  It is apparent that the site had a 

building present previously and that it also very likely contained a basement which has now been 

backfilled to pavement level..  

 

The proposed development is residential end-use comprising a multi storey building potentially including 

apartments, townhouses and/or retail space, with the building in the middle of the site to be retained 

and renovated.  

 

A Desk Study was initially undertaken by BSL (GP/3967/7731) issued in July 2018 which highlighted a high 

risk from ground gas due to the likely presence of made ground on site.  

 

BSL completed a site investigation between the dates of 10th August and 11th August 2020 to confirm or 

otherwise the presence and risk of ground gas at the site.  A Geo-Environmental Assessment report (Ref: 

BM/C3967/7815) was issued in September 2020 which identified an preliminary moderate to low gas risk 

following two gas monitoring visits.    

 

Previous Investigation  
 

Two ground gas monitoring visits were undertaken as part of Geo-Environmental Assessment between the 

dates of 31st August 2018 and 13th September 2018. The peak carbon dioxide concentrations ranged between 

1.7%v/v and 3.0%v/v, whilst the steady state concentrations ranged between 1.4%v/v and 2.7%v/v. Peak 

oxygen concentrations ranged between 20.3%v/v and 22%v/v, whilst the steady state concentrations ranged 

between 20.6%v/v and 22.3%v/v. No methane, carbon monoxide or hydrogen sulfide was recorded in any of 

the standpipes, either under peak and steady state conditions during the monitoring visits in 2018.  

 

Site Investigation 

 

Ground conditions encountered at the site generally comprised made ground to depths between 3.20m 

bgl and 3.04m bgl underlain by gravelly sandy clay (glacial till) to depths between 11.10m bgl and 11.80m 

bgl.  The glaciall till is underlain by weathered sandstone bedrock, recovered as sand with sandssstone 

encountered between 14.05m and 15.60m bgl. The sandstone became more competent with depth. 
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Gas and water monitoring standpipes were installed in two boreholes and subsequently 12 monitoring visits 

have been undertaken, 2 visits in 2018 and a further 10 in 2020.  Gas monitoring was undertaken using a GA 

5000 and a GFM 436 infrared gas meter with integral electronic flow analyser.  

 

Flow measurements on each standpipe (l/hr) were taken.  Measurements of the percentage volume in air 

(%v/v) of oxygen (O2), carbon dioxide (CO2) and methane (CH4) were recorded in addition to the percentage 

Lower Explosive Limit (%LEL) of methane (Note:  100% LEL equates to 5% by volume), the atmospheric 

pressure (mb) and average temperature during the visit (°C).   

 

Standpipes were constructed in general accordance with the relevant guidance.  A summary of the installation 

construction is presented in the table below: 

 

Location and Depth Internal Diameter 

Pipe 

Response Zone  

(m bgl) 

Targeted Strata Purpose 

BH01 16.00m 50mm HDPE 4.00 – 16.00 Gravelly Sandy CLAY, 

SAND and 

SANDSTONE 

Ground Gas / Groundwater 

Level Monitoring 

BH02 4.30m 50mm HDPE 1.00 – 4.00 Made Ground Ground Gas 

 

The gas monitoring visits recorded peak and steady state conditions.  Peak results are those that occur on 

opening the valve on the borehole tap.  Steady state conditions are those that occur a period of time 

afterwards when the initial (accumulated) gases have been purged from the borehole. 

Ground Gas Results 

Ten ground gas monitoring visits have been carried out between the dates of 31st August 2018 and 13th 

September 2018, and 23rd November 2020 and 11th December 2020. The results are summarised in the 

table below: 

 CH4 (%) CO2 (%) O2 (%) CO (ppm) H2S (ppm) Flow (l/h) 

 Min Max Min  Max Min Max Min Max Min Max Min Max 

Peak  0.1 0.1 0.1 6.3 16.6 22.0 

0.0 0.0 0.0 0.0 

0.1 0.2 

Steady 0.1 0.1 0.1 6.2 15.7 22.3 0.1 0.2 

Notes: CH4 = Methane; CO2= Carbon dioxide; O2= Oxygen; CO= Carbon Monoxide; H2S= Hydrogen Sulphide; TVOC (PID)= Total Volatile Organic 

Compounds (as measured with Photo Ionisation Detector);  ppm= Parts Per Million.  

Both peak and steady state methane was encountered 0.1%v/v during the monitoring period.   

 

Peak carbon dioxide concentrations ranged between 0.1%v/v and 6.3%v/v and exceeded 5%v/v once on the 

seventh visit when there was a period of very low and falling pressure.  Steady state concentrations ranged 

between 0.1%v/v and 6.2%v/v.  Carbon dioxide concentrations were consistently highest in BH01.   

 

Peak oxygen concentrations ranged between 16.6%v/v and 22.0%v/v, steady state conditions ranged 

between 15.7%v/v and 22.3%v/v.  Depleted oxygen concentrations were present in BH01 on the tenth visit 

under a period of falling pressure. 

 

Carbon monoxide and hydrogen sulphide was not detected during any gas monitoring visit. 

 

Positive flow rates between 0.1l/hr and 0.2l/hr were recorded during the monitoring period.  The flows were 

consistently low positive values for both BH01 and BH02 with 0.2 l/h being the highest value recorded.  
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Driving Mechanisms 

The atmospheric pressure ranged between 967mb and 1024mb over the monitoring period. The gas 

monitoring visits were undertaken through periods of rising, steady and falling atmospheric pressure. The 

gas monitoring data has been collected in conditions that would be representative of worst case results. 

A graph of the ambient pressure over the monitoring period is presented below: 

 
Figure 3: Graph of atmospheric pressure during monitoring period 31/08/18 to 11/12/20. 

 

 
The weather conditions during the monitoring period ranged from precipitation to clear and sunny 

conditions.  No evidence of frost was observed on the ground and none of the areas surrounding the 

boreholes appeared to be saturated. 

 

The temperatures recorded during the monitoring period ranged between 3° and 15°Celsius.  

 

No groundwater was encountered in BH01 on the first three visits.  On the following visits growndwater 

was encountered between 15.49m and 15.66m bgl. Groundwater was encounted in BH02 on all visits 

between 2.75m and 3.63m bgl.  Groundwater levels during site works ranged from 16.30m bgl and 17.10m 

bgl and were therefore recorded below the response zones both BH01 and BH02.  Groundwater was 

recorded within the response zones in BH01 and BH02 in the majority of monitoring visits. The depths and 

locations are shown in the table below: 
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Radon 

Having assessed the site from information available to date, the site is not in an area requiring radon 

precaution measures.  

Assessment 

In order to assess the ground gas situation and the requirement for ground gas precautionary measures 

at the site, guidance was taken from CIRIA C665 ‘Assessing risks posed by hazardous ground gases to 
buildings’ and BS8485:2015+A1:2019 ‘Code of Practice for the design of protective measures for methane 

and carbon dioxide ground gases for new buildings’. 

As the proposed end-use a high rise development potentially including apartments, townhouses and/or 

retail space CIRIA C665 dictates that the gas monitoring results should be assessed in accordance with 

Situation A, the Wilson and Card methodology.   

In accordance with CIRIA C665, the Wilson and Card methodology uses the concept of a Gas Screening 

Value (GSV) which is based on measured data using the following equation: (max gas concentration / 100) 

x maximum flow.   

A maximum positive flow of 0.2l/hr has been used to derive the GSVs. The GSV’s for the site are presented 

below.  

Gas  Calculated GSV (l/h) Typical Max Threshold 

Concentration Exceeded 

Classification 

Methane 0.0002 No CS-1 

Carbon Dioxide 0.0126 Yes CS-1 

The GSV for carbon dioxide place the site the site into Characteristic Situation 1 (CS1), however the typical 

threshold concentrations for carbon dioxide in BH01 was exceded on just one occasion.  

Guidance states that where results plot in the zone typical for microbial respiration there is no need to 

increase the characteristic situation. In order to increase confidence in this assessment and adopting a 

lines of evidence approach, reference has been made to the recent 2018 paper by Wilson et al (Ambisence 

and EPG Ltd) “Using ternary plots for interpretation of ground gas monitoring results”. The data has been 
presented on the ternary plot displayed below, which aims to determine the likely source of the ground 

gas. 
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The dataset falls within the zone attributed to microbial respiration of organic material in soils, and the 

hypothesis is supported by the low gas flow rates and very low methane concentrations which 

characterise the gas monitoring data as shown below (extract from Wilson et al 2018). 
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The rates of gas generation via microbial respiration are typically very low and subsequently high flow 

rates would not be expected from this source. 

Based on this rationale, in this instance the classification of CS2 is not considered to be applicable and the 

site is considered to be charesteristic of a CS1 site. 

Proposed Development 

The proposed foundation solution at the site is likely to be deep piles and the installation may create a 

preferential pathway from ground gas. The recommendations made within this assessment are based on 

the information available at this stage.  The risk should be addressed in a Piling Risk Assessment. 

Mitigation Measures 

Based on the ground gas monitoring results to date, no mitigation measures are required in the new 

development at the site in relation to carbon dioxide or methane gas from anthropogenic or natural 

strata. 

Conclusions and Recommendations 

On the basis of the monitoring undertaken, the assessment and guidance, no ground gas precautions are 

required.   

 

Boreholes installed with standpipes should be correctly decommissioned in line with EA guidance prior to 

construction at the site. 

 

Recommendations made within this assessment should be confirmed with the Local Authority prior to any 

irrevocable action at the site.  

 

We trust the above meets your requirements.  If you have any queries then please do not hesitate to 

contact the undersigned. 

 

Yours sincerely 

 

For Brownfield Solutions Ltd  

  

 
 

P Griffiths  

GraduateProject Engineer 

p.griffths@brownfield-solutions.co.uk 

 

Checked and approved by 

 

 
N Swallow 

Senior Project Engineer 

n.swallow@brownfield-solutions.co.uk 

Enc Exploratory Hole Location Plan 

 Borehole Logs 

Ground Gas Monitoring Results 

 Ground Gas Monitor Calibration Certificates 
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JM

Remarks
1. Hand excavated inspection pit to 1.20m bgl.  
2. Groundwater strike at 16.3m bgl rising to 15.1m bgl after 20 minutes. 
3. Installation to 16.0m bgl; G.L. to 4.0m plain pipe, 4.0 m- 16.0m slotted pipe. 
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Ground Gas Monitoring Results
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CO H2S  
TVOC 

(PID)

Max. values: 1024 0.1 0.2 0.2 0.1 0.1 2.0 2.0 6.3 6.2 22.0 22.3 0.0 0.0 0.0 15.7 16.0 0.000 0.006

Min. values: 967 -0.3 0.1 0.1 0.1 0.1 2.0 2.0 0.1 0.1 16.6 15.7 0.0 0.0 0.0 2.8 4.0 0.000 0.000

0.000 0.013

31/08/2018 AM Ambient 1020

BH01 4.00 - 16.00 0.1 0.2 0.2 0.1 0.1 2.0 2.0 1.7 1.4 22.0 22.3 0.0 0.0 NA NGW 16.00 0.000 0.003

BH02 1.00 - 4.00 0.1 0.1 0.1 0.1 0.1 2.0 2.0 2.8 2.7 20.3 20.6 0.0 0.0 NA 3.40 4.00 0.000 0.003

31/08/2018 AM Ambient 1020

13/09/2018 AM Ambient 1024

BH01 4.00 - 16.00 0.1 0.1 0.1 0.1 0.1 2.0 2.0 2.3 2.0 20.3 21.5 0.0 0.0 NA NGW 16.00 0.000 0.002

BH02 1.00 - 4.00 0.1 0.1 0.1 0.1 0.1 2.0 2.0 3.0 2.5 21.7 21.7 0.0 0.0 NA 2.87 4.00 0.000 0.003

19/09/2018 AM Ambient 1024

23/11/2020 AM Ambient 1017 0.1 2.0 0.1 21.1

BH01 4.00 - 16.00 -0.1 NA 0.1 NA 0.1 NA 2.0 NA 0.3 NA 20.8 0.0 0.0 NA NGW 15.85 0.000 0.000 No peak, installation located & repaired during visit

BH02 1.00 - 4.00 -0.1 NA 0.2 NA 0.1 NA 2.0 NA 2.5 NA 19.4 0.0 0.0 NA 3.55 4.10 0.000 0.005 No peak, installation located & repaired during visit

23/11/2020 AM Ambient 1017 0.1 2.0 0.1 21.1

27/11/2020 AM Ambient 1011 0.1 2.0 0.1 21.2

BH01 4.00 - 16.00 0.0 0.1 0.1 0.1 0.1 2.0 2.0 0.4 0.1 20.8 21.0 0.0 0.0 NA NGW 15.85 0.000 0.000

BH02 1.00 - 4.00 0.0 0.1 0.1 0.1 0.1 2.0 2.0 1.1 0.4 20.0 20.3 0.0 0.0 NA 3.63 4.10 0.000 0.001

27/11/2020 AM Ambient 1011 0.1 2.0 0.1 21.1

02/12/2020 PM Ambient 1010 0.1 2.0 0.1 20.0

BH01 4.00 - 16.00 0.0 0.1 0.1 0.1 0.1 2.0 2.0 2.7 3.3 17.6 17.3 0.0 0.0 NA 15.54 15.85 0.000 0.003

BH02 1.00 - 4.00 0.0 0.1 0.1 0.1 0.1 2.0 2.0 0.1 0.1 19.8 20.0 0.0 0.0 NA 2.75 4.10 0.000 0.000

02/12/2020 PM Ambient 1010 0.1 2.0 0.1 20.0

03/12/2020 PM Ambient 978 0.1 2.0 0.1 19.7

BH01 4.00 - 16.00 0.0 0.1 0.1 0.1 0.1 2.0 2.0 NA NA NA NA 0.0 0.0 NA 15.49 15.85 0.000 -

BH02 1.00 - 4.00 0.0 0.1 0.1 0.1 0.1 2.0 2.0 0.6 0.1 18.7 19.7 0.0 0.0 NA 2.77 4.10 0.000 0.001

03/12/2020 PM Ambient 978 0.1 2.0 0.1 19.7

04/12/2020 PM Ambient 967 0.1 2.0 0.1 21.6

BH01 4.00 - 16.00 -0.3 0.1 0.1 0.1 0.1 2.0 2.0 6.3 6.2 17.7 17.8 0.0 NA NA 15.52 15.85 0.000 0.006

BH02 1.00 - 4.00 -0.3 0.1 0.1 0.1 0.1 2.0 2.0 0.1 0.1 21.6 21.6 0.0 NA NA 2.76 4.10 0.000 0.000

04/12/2020 PM Ambient 967 0.1 2.0 0.1 21.6
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CLIENT:

JOB NO. 

C3967

SITE:

BACK TURNER STREET, MANCHESTER

DOMIS CONSTRUCTION

Overcast

Sunny

Overcast

Sunny

Light breeze

No wind

Light breeze

Light breeze02/12/2020

13/09/2018

31/08/2018

23/11/2020

Date Weather Observations

27/11/2020

Sunny Light breeze Warm

Temp (°C)

15

12

4

Min Barometric Pressure (mb) 

1020

1024

1017

Pressure Trend

Steady

Steady

Falling

Warm

Cold

Other Gases                     

(PPM)

Worst-case GSVs based on maximum recorded steady flow and maximum individual peak concentrations:

03/12/2020 Light rain No wind Cold 4 Falling

Notes: mb = milibars; CH4 = methane; LEL = lower explosive limit = 5%v/v; CO2 = carbon dioxide;  O2 = oxygen; CO=carbon monoxide; H2S = hydrogen sulphide; TVOC= Total volatile organic compounds; PPM = parts per million. Where the flow is less than the limit of detection of the instrument, the detection limit is reported (Highlighted in green). Gas 

Screening Values (GSVs) are rounded to 3 decimal places. Calibration Records for analysers used availble on request. 
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967

07/12/2020 Overcast No wind Cold 3 Falling 994

No wind Cold 3 Falling

6 Rising 1003

11/12/2020 Light rain Light breeze Cool 8 Falling 979

09/12/2020 Overcast No wind Cool
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