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Dear Lucy 

Green Acres Close, Emley – Gas risk assessment 

Further to issue of our Geoenvironmental Appraisal Report (No. 3253/2, dated April 2019), gas 
monitoring at the above site has now been completed and we are able to issue this supplementary 
letter report, together with copies of the monitoring results.  This letter, which should be read in 
conjunction with Report No 3253/2, reviews soil-gas conditions, assesses risks and details any 
mitigation measures required to render the site suitable for the proposed development.   

Background 

The site is located approximately 8.5 km south of Dewsbury town centre at NGR SE 243 128.  The site 
comprises a single parcel of land of approximately 1.2 hectares (3.0 acres). 

In relation to hazardous gas, the above-mentioned report found: 

• The site is located in an area considered susceptible to radon emissions 
• Former underground coal workings may underlie the site 
• Backfilled sandstone quarries are located within 250m of the site.  Nature of backfill material is 

unknown. 

Based on the above, it was considered that the site might be at risk from hazardous gas and therefore 
monitoring wells were installed in 6 boreholes.  Details of the individual installations are provided in 
Report No 3253/1. 

The proposed residential development comprises 44 detached, semi-detached and terrace homes, 
with associated gardens, POS and adoptable roads and sewers as shown on Drawing 3253/2 in 
Report No 3253/1.   The houses will likely be founded on traditional strip / trench fill.  

Scope of works 

The generation potential of the gas source was initially considered to be Very Low and this has been 
confirmed by the monitoring results obtained.  Consequently, in accordance with CIRIA Report C665, 
given the proposed residential end use, 6 visits have been completed over a 3 month period, 
between April and July 2019.   
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BRE\Environment Agency Report BR 414 (2001) – “Protective Measures for housing on gas-
contaminated land” provides a practical guide to good practice for the detailing and construction 
of passive soil gas protection measures for new residential development.  Of particular relevance are 
a list of ‘Watchpoints’, which offer practical information for installation and buildability. 

BRE211:2015 highlights the importance of good practice and workmanship to ensure radon 
membranes are installed to a high standard and suggests regular supervision and inspection.  Whilst 
there are no specific statutory requirements to inspect radon barriers, BRE and Lithos strongly 
recommend a programme of inspections. 

It is not deemed necessary to inspect each barrier before it is covered but Lithos would suggest the 
first plot is inspected and 1 in 20 plots thereafter. 

We trust the above is sufficient for your present needs, but should you have any queries please 
contact the undersigned. 

Associate Director 
for and on behalf of 
LITHOS CONSULTING LIMITED 

Enclosures: 
Drawing 3253/6 – Borehole Location Plan 
Gas Monitoring Results 
Plot of Atmospheric vs Time 
Borehole Logs 
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Current guidance  

CIRIA Report 151 (1995)i identified that there was inadequate guidance on trigger concentrations for ground gases.  CIRIA 

concluded that the most important aspect of a gas regime below or adjacent to a site was the surface emission rate, i.e. 

how quickly the gas is coming out of the ground.  The lower the surface emission rate the lower the risk.  CIRIA Report C665 

(2006)ii advocates two methodologies (both refer to Gas Screening Values - GSV) for characterising sites: 

A – All developments except low rise housing.  The advocated methodology is that proposed by Wilson & Card, 1999iii. 

B – Low rise housing.  An alternative (traffic light) methodology, derived by Boyle and Witherington, 2006iv for NHBC 

A – All developments except low rise housing.  (Wilson & Card, 1999)v revised Table 28 of CIRIA 149v in terms 

of borehole gas volume flow rate (now GSV) in order to achieve a more consistent design of protection measures.  This was 

done to reflect the importance of recognising the gas surface emission rate.  Wilson & Card then developed a method for 

classifying gassing sites (Table 1 below), which took into account the combined gas concentration and GSV.   

Table 1 – Site classification (Wilson & Card) 

Characteristic 

Situation 

(W&C, 1999) 

Gas Screening 

Value, CH4 or CO2  

(l/hr) 

Additional limiting factors Typical source of generation 

1 <0.07 
Methane not to exceed 1% v/v and carbon 

dioxide not to exceed 5% v/v 

Natural soils with low organic content 

2 <0.7 
Borehole air flow rate not to exceed 70 litre/hr 

otherwise increase to Characteristic Situation 3 

Natural soil  high peat/organic content 

3 <3.5 
 Old landfill  inert waste  mineworking 

flooded. 

4 <15 

Quantitative Risk Assessment required to evaluate 

scope of protection measures. 

Mineworking – susceptible to flooding  

completed landfill  inert waste (WMP 

26B criteria) 

5 <70 Mineworking unflooded  inactive 

6 >70 Recent landfill site 

Notes:    

Borehole flow rate = volume of gas (regardless of composition) which is escaping from well (l/hr). 

Gas Screening Value (litre/hour) = gas concentration (%) / 100 x borehole flow rate (l/hr). 

To facilitate design implementation  the limiting values for both methane and carbon dioxide are identical. 

B – Low rise housing.   NHBC have developed a characterisation system similar to that of Wilson & Card above, but 

specific to low-rise housing development (Boyle and Witherington) (Table 8.7). This approach compares measured gas 

emission rates with generic “Traffic Lights”.  The Traffic Lights include “Typical Maximum Concentrations” for initial screening, 

and risk-based Gas Screening Values (GSVs) for consideration of situations where the Typical Maximum Concentrations are 

exceeded.  Calculations are carried out for both methane and carbon dioxide and the worst case adopted in order to 

establish the appropriate protection measures.  

Table 8.7 NHBC Traffic light system for 150 mm void 
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Notes: 

1. The worst gas-regime identified at the site, either methane or carbon dioxide, recorded from monitoring in the worst 

temporal conditions, will be the decider for which Traffic Light and GSV is allocated. 

2. Generic GSVs are based on guidance contained within “The Building Regulations: Approved Document C” (2004) and 

assume a sub-floor void of 150 mm thickness. 

3. The small room is considered to be a downstairs toilet, with dimensions of 1.50 × 1.50 × 2.50 m, with a soil pipe passing into 

the sub-floor void. 

4. The GSV, in litres per hour, is as defined in Wilson and Card (1999) as the borehole flow rate multiplied by the 

concentration in the air stream of the particular gas being considered. 

5. The Typical Maximum Concentrations can be exceeded in certain circumstances should the conceptual site model 

indicate it is safe to do so. This is where professional judgment will be required, based on a thorough understanding of 

the gas regime identified at the site where monitoring in the worst temporal conditions has occurred. 

6. The GSV thresholds should not generally be exceeded without completion of a detailed gas risk assessment taking into 

account site-specific conditions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      
i  Harries CR, Witherington PJ and McEntee JM (1995).  Interpreting measurements of gas in the ground.    CIRIA Report 151 
ii  CIRIA (2006) – Assessing risks posed by hazardous ground gases to buildings. 
iii  Wilson SA and Card GB (February 1999).  Reliability and Risk in Gas Protection Design.  Ground Engineering. 
iv  Boyle & Witherington (2006) – Guidance on evaluation on development proposals on sites where methane and carbon dioxide 

are present, incorporating “traffic lights”.  Report Ref. 10627-R01-(02), for NHBC 
v  Wilson SA and Card GB (February 1999).  Reliability and Risk in Gas Protection Design.  Ground Engineering. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 
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Job No:

3253

 Client: Sheet :

1 of 1

Date:

Gas Monitoring Results:

Ambient Concentration (% Volume): CH4: 0.0 CO2: 0 0 O2: 19.9

Lowest concn

CH4 CO2 CH4 CO2 O2

(m) bgl % v/v (%) % v/v (%) (%) litre/hr litre/hr secs m

PH01 5.45 ND 2.2 ND 2.2 10.2 ND ND ND 5.75

PH02 3.90 ND 0.5 ND 0.5 19 5 ND ND ND 5.72

PH03 3 31 ND 0.1 ND 0.1 20 0 ND ND ND 4.07

PH04 5 07 ND 0.7 ND 0.7 19 3 ND ND ND 5.77

PH05 3 23 ND 0.7 ND 0.7 19 6 ND ND ND 3.97

PH06 3 83 ND 0.4 ND 0.4 19.9 ND ND ND 3.95

Notes

Equipment Used:

ND

NR

1.0

5.0

10.0

CH4 CO2 O2

Temp (
o
C):

Time: 13:30 14:10 14:50 00:45 05:30 13:30 14:15 14:45 19:00 Trigger level 1 1 0 5.0 16 0

Pressure (mb): 1000 1000 1000 1014 1014 1013 1014 1014 1014 Trigger level 2 5 0 10.0 10 0

Remarks:

Bailed to 5.59m at 14:22 - heavily silted water

Bailed to 4.01m at 14:33 - heavily silted water.

Bailed to 5.62m at 14:14 - heavily silted water.

Bailed to 3.78m at 14:27 - heavily silted water.

Bailing ineffective, 

Surface Ground Conditions: Dry.

Weather Conditions: Sunny (hazy).

Site Data:

SteadyBarometric Pressure Trend:  6

All wells were bailed to try reduce the water level. All arising water was heavily silted and believed to be remnant drilling water. Groundwater levels on the second visit will show any recharge if true groundwater. 

None Detected

Green Acres Close, Emley

Weather Station Data (Emley Village Weather Station)

Geotechnical Instruments Dipmeter

Recorded value breaches trigger level 2

Recorded value does not breach trigger levels

Arrival Time:

 Job Title:

Gas Flow Rates

Initial / 

Maximum
Steady

Time to fall 

from highest 

to steady

Concentrations

14:50

Highstone Housing Association Ltd

13:30

Depart Time:

A Taylor

Operator:

30/04/2019

Recorded value breaches trigger level 1

Initial / Highest

Next Calibration Date

Gas Data GFM436 Infrared Gas Analyser 12/02/2020

Not Recorded

Groundwater 

levelMonitoring 

Point

Bottom of well

Key

Steady concentrations
Remarks

Bailed to 5.62m at 14:39 - heavily silted water

Visit 1 07/05/2019


































