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31
st

 May 2012 

 

Booth King Partnership Ltd 

Tollgate House 

9c Bridge Street 

Ramsbottom 

BL0 9AB 

 

 

FAO – Ian Leaper 

 

 

 

Dear Ian, 

 

RE: GRS0112-1458 Proposed Specialist Unit, Former Gardeners Arms, Broad Green Road, Liverpool – 

Addendum Letter Report. 

 

This letter report presents and discusses the completed ground gas monitoring results for the above 

site and should be read in conjunction with GRS0112-1458 Ground Engineering Interpretative Report 

issued on the 11
th

 May 2012. 

 

The gas monitoring results from the final monitoring visit undertaken on the 29
th

 May 2012 and the 

five previous monitoring results shows that a very slight percentage (0.1%) methane gas has been 

detected (WS3). Concentrations of oxygen were shown to be generally in the range of normal with 

the exception of WS3 during the first and last visit where depleted oxygen levels were recorded. 

Slightly raised levels of carbon dioxide were also detected throughout the monitoring period. No 

hydrogen sulphate or carbon monoxide was detected in any of the installations. The maximum flow 

rate recorded was 5.6 l/h. 

 

It should be noted that after the fourth monitoring visit the monitoring installation in WS1 was found 

to be damaged to the point that no further readings were possible. 

 

A Preliminary Risk Assessment of the ground gas regime at the site was carried out in the Ground 

Engineering Interpretative Report (GRS, May 2012). The risk assessment categorised the site as 

‘Characteristic Situation 2’ (Low Risk) for which specialised ground gas protection measures are 

required. As the monitoring period is now complete, a further risk assessment has been carried out 

using all of the monitoring data. Below is a table summarising the results from the whole of the 

monitoring period. 
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WS3 6 0-0.1 0 – 1.7 13.6 – 20.9 0.1 0 987 - 1010 

WS1 4 0 0 – 2.5 16.5 – 21.5 0 – 5.6 0 987 – 1009 

WS7 6 0 0.6 -1.3 18.2 – 21.1 0 – 0.1 0 987-1010 

 

Guidance from CIRIA Report C665 ‘Assessing Risks Posed By Hazardous Ground Gases to Buildings’ 

uses gas concentration and flow rates to calculate the Gas Screening Value (GSV). The GSV for the 

worst case scenario is then used to categorise the site as defined in report C665. The GSV for this site 

has been calculated using the highest value recorded for Methane (0.1%) and Carbon Dioxide (2.5%) 

and the highest flow reading (5.6/h). The GSV for Methane is 0.0056l/h and carbon dioxide is 0.14l/h. 

Using these values in the Wilson and Card Classification the site falls into the category of 

‘Characteristic Situation 2’ (Low Risk) for which specialised ground gas protective measures are 

required.  

 

The recommendations for ground gas protective measures therefore remain the same as stated 

within the GIR (GRS, May 2012). The typical scope of protective measures relating to ‘Characteristic 

Situation 2’ is as follows (as recommended in CIRIA C665): 

 

a) Reinforced concrete in situ floor slab (suspended, non-suspended or raft) with at least 

1200gDPM2. 

b) Beam and block or pre cast concrete slab minimum 2000gDPM/reinforced gas membrane. 

c) All joints and penetrations sealed. 

d) Possibly underfloor venting or pressurisation in combination with a) or b) depending on use.  

 

It should be noted that these protective measures relate to generic commercial buildings. Therefore 

as the proposed development is a specialist care unit it may be more appropriate to use the points 

system given in BS8485:2007 ‘Code of Practice for characterisation and remediation from ground gas 

in affected developments’ as it defines public buildings (eg. Managed apartments, schools, hospitals) 

as a separate category. Although this development may not be considered a public building the end 

use of the site could be considered similar in use to a public building. This system still uses the 

Characteristic Situation scenario but for required protection measures a certain number of points 

have to be achieved through the construction method. Therefore for ‘Characteristic Situation 2’ a 

total of 3 points have to be scored. However the recorded concentrations of carbon dioxide and 

methane are only slightly raised and the Gas Screening Value is only slightly above the boundary 

between ‘Characteristic Situation 2’ and ‘Characteristic Situation 1’. It may therefore be more 

appropriate to relax the number of points required to that of a commercial building for which 2 points 

are required. 
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30 Sec 0 1 16 83 0 L 0 0

1 Min 0 0.8 16.8 86.4 0 L 0 0

5 Min 0 1.4 13.8 84.8 0 L 0 0

10 sec 30 sec 1 min 2 min 3 min 4 min 5 min 10 min 15 min

-0.1 0 -0.1 -0.1 -0.1 0 -0.1 -0.1 -0.1

30 Sec 0 0 21.5 78.5 0 L 0 0

1 Min 0 0 21.5 78.5 0 L 0 0

5 Min 0 0 21.5 78.5 0 L 0 0

10 sec 30 sec 1 min 2 min 3 min 4 min 5 min 10 min 15 min

5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6

30 Sec 0 0.7 21.1 78.2 0 L 0 0

1 Min 0 0.7 21.1 78.2 0 L 0 0

5 Min 0 0.7 21.1 78.2 0 L 0 0

10 sec 30 sec 1 min 2 min 3 min 4 min 5 min 10 min 15 min

0 0 0 0 0 0 0 0 0

Time

Flow (l/h)

21.1 -0.06 998 - 2.95

0 L 0 0

0 0.7

WS7

Ambient 0 0 21.6 78.4

Installation

Depth to 

Groundwater 

(mbgl)

Depth to Base 

(mbgl)
RemarksLEL (%)

H2 

(Low/Med

/High)

H2S ppm CO ppm

Peak 

CH4 

(%)

Peak 

CO2 

(%)

Time

Flow (l/h)

CH4 (%) CO2 (%) O2 (%) BAL (%)

21.5 -0.03 998

WS1

Ambient 0 0 21.3 78.7

Installation

Min 

02 (%)

Relative 

Pressure (mB)

Atmospheric 

Pressure (mB)

0.96 2.91

0 L 0 0

0 0

Depth to 

Groundwater 

(mbgl)

Depth to Base 

(mbgl)
RemarksLEL (%)

H2 

(Low/Med

/High)

H2S ppm CO ppm

Peak 

CH4 

(%)

Peak 

CO2 

(%)

Time

Flow (l/h)

CH4 (%) CO2 (%) O2 (%) BAL (%)

13.6 0.31 998

WS3

Ambient 0 0 21 79

Installation

Min 

02 (%)

Relative 

Pressure (mB)

Atmospheric 

Pressure (mB)

H2S ppm CO ppm

Peak 

CH4 

(%)

Peak 

CO2 

(%)

- 1

0 L 0 0

0 1.5

Date: 03/04/2012

CH4 (%) CO2 (%) O2 (%) BAL (%)

Ground Gas and Groundwater Monitoring Results

Site No: GRS0112-1458

Weather Conditions: Rain Pressure Trend FallingSite Name: Former Gardeners Arms

Min 

02 (%)

Relative 

Pressure (mB)

Atmospheric 

Pressure (mB)

Depth to 

Groundwater 

(mbgl)

Depth to Base 

(mbgl)
RemarksLEL (%)

H2 

(Low/Med

/High)



30 Sec 0.1 0 20.8 79.2 0 L 0 0

1 Min 0 0 20.8 79.2 0 L 0 0

5 Min 0 0 20.8 79.2 0 L 0 0

10 sec 30 sec 1 min 2 min 3 min 4 min 5 min 10 min 15 min

0 0 0 0 0 0 0 0 0

30 Sec 0 0.1 20.7 79.2 0 L 0 0

1 Min 0 0 20.8 79.2 0 L 0 0

5 Min 0 0 20.8 79.2 0 L 0 0

10 sec 30 sec 1 min 2 min 3 min 4 min 5 min 10 min 15 min

0 0 0 0 0 0 0 0 0

30 Sec 0 0.6 19.9 79.5 0 L 0 0

1 Min 0 0.6 19.9 79.6 0 L 0 0

5 Min 0 0.6 19.9 79.5 0 L 0 0

10 sec 30 sec 1 min 2 min 3 min 4 min 5 min 10 min 15 min

0 0 0 0 0 0 0 0 0

Time

Flow (l/h)

19.9 -0.04 998 2.88 2.95

0 L 0 0

0 0.6

WS7

Ambient 0 0 20.9 79.1

Installation

Depth to 

Groundwater 

(mbgl)

Depth to Base 

(mbgl)
RemarksLEL (%)

H2 

(Low/Med

/High)

H2S ppm CO ppm

Peak 

CH4 

(%)

Peak 

CO2 

(%)

Time

Flow (l/h)

CH4 (%) CO2 (%) O2 (%) BAL (%)

20.7 -0.04 998

WS1

Ambient 0 0 21 79

Installation

Min 

02 (%)

Relative 

Pressure (mB)

Atmospheric 

Pressure (mB)

1.08 2.9

0 L 0 0

0 0.1

Depth to 

Groundwater 

(mbgl)

Depth to Base 

(mbgl)
RemarksLEL (%)

H2 

(Low/Med

/High)

H2S ppm CO ppm

Peak 

CH4 

(%)

Peak 

CO2 

(%)

Time

Flow (l/h)

CH4 (%) CO2 (%) O2 (%) BAL (%)

20.8 0 998

WS3

Ambient 0 0 20.9 79.1

Installation

Min 

02 (%)

Relative 

Pressure (mB)

Atmospheric 

Pressure (mB)

H2S ppm CO ppm

Peak 

CH4 

(%)

Peak 

CO2 

(%)

0.7 1

0 L 0 0

0.1 0

Date: 12/04/2012

CH4 (%) CO2 (%) O2 (%) BAL (%)

Ground Gas and Groundwater Monitoring Results

Site No: GRS0112-1458

Weather Conditions: Sunny Pressure Trend SteadySite Name: Former Gardeners Arms

Min 

02 (%)

Relative 

Pressure (mB)

Atmospheric 

Pressure (mB)

Depth to 

Groundwater 

(mbgl)

Depth to Base 

(mbgl)
RemarksLEL (%)

H2 

(Low/Med

/High)



30 Sec 0 0.1 20.1 79.8 0 L 0 0

1 Min 0 0.1 20.2 79.7 0 L 0 0

5 Min 0 0.1 20.2 79.7 0 L 0 0

10 sec 30 sec 1 min 2 min 3 min 4 min 5 min 10 min 15 min

0 0 0 0 0 0 0 0 0

30 Sec 0 0.3 20.5 79.2 0 L 0 0

1 Min 0 0.3 20.6 79.1 0 L 0 0

5 Min 0 0.1 20.7 79.2 0 L 0 0

10 sec 30 sec 1 min 2 min 3 min 4 min 5 min 10 min 15 min

-4.8 3.5 4.8 4.8 4.8 4.7 4.8 4.8 4.8

30 Sec 0 0.8 20 79.2 0 L 0 0

1 Min 0 0.8 20 79.2 0 L 0 0

5 Min 0 0.8 20 79.2 0 L 0 0

10 sec 30 sec 1 min 2 min 3 min 4 min 5 min 10 min 15 min

0 0 0 0 0 0 0 0 0

Time

Flow (l/h)

21.1 0 987 2.9 2.95

0 L 0 0

0 0.8

WS7

Ambient 0 0 21.1 78.9

Installation

Depth to 

Groundwater 

(mbgl)

Depth to Base 

(mbgl)
RemarksLEL (%)

H2 

(Low/Med

/High)

H2S ppm CO ppm

Peak 

CH4 

(%)

Peak 

CO2 

(%)

Time

Flow (l/h)

CH4 (%) CO2 (%) O2 (%) BAL (%)

20.5 -0.08 987

WS1

Ambient 0 0 20.9 79.1

Installation

Min 

02 (%)

Relative 

Pressure (mB)

Atmospheric 

Pressure (mB)

1.1 2.9

0 L 0 0

0 0.3

Depth to 

Groundwater 

(mbgl)

Depth to Base 

(mbgl)
RemarksLEL (%)

H2 

(Low/Med

/High)

H2S ppm CO ppm

Peak 

CH4 

(%)

Peak 

CO2 

(%)

Time

Flow (l/h)

CH4 (%) CO2 (%) O2 (%) BAL (%)

20.1 -0.07 987

WS3

Ambient 0 0 20.8 79.2

Installation

Min 

02 (%)

Relative 

Pressure (mB)

Atmospheric 

Pressure (mB)

H2S ppm CO ppm

Peak 

CH4 

(%)

Peak 

CO2 

(%)

0.6 1

0 L 0 0

0 0.1

Date: 20/04/2012

CH4 (%) CO2 (%) O2 (%) BAL (%)

Ground Gas and Groundwater Monitoring Results

Site No: GRS0112-1458

Weather Conditions: Cloudy Pressure Trend RisingSite Name: Former Gardeners Arms

Min 

02 (%)

Relative 

Pressure (mB)

Atmospheric 

Pressure (mB)

Depth to 

Groundwater 

(mbgl)

Depth to Base 

(mbgl)
RemarksLEL (%)

H2 

(Low/Med

/High)



30 Sec 0 0.2 19.6 80.1 0 L 0 0

1 Min 0 0.1 20.2 79.7 0 L 0 0

5 Min 0 0.1 20.2 79.7 0 L 0 0

10 sec 30 sec 1 min 2 min 3 min 4 min 5 min 10 min 15 min

0 0.1 0 0 0 0 0 0 0

30 Sec 0 2.5 16.5 81 0 L 0 0

1 Min 0 2.4 16.7 81 0 L 0 0

5 Min 0 2.3 16.8 80.9 0 L 0 0

10 sec 30 sec 1 min 2 min 3 min 4 min 5 min 10 min 15 min

-4.1 -1.3 0 0 0 0 0 0 0

30 Sec 0 0.7 18.7 80.6 0 L 0 0

1 Min 0 0.7 18.7 80.6 0 L 0 0

5 Min 0 0.7 18.7 80.6 0 L 0 0

10 sec 30 sec 1 min 2 min 3 min 4 min 5 min 10 min 15 min

0 0 0 0 0 0 0 0 0

Time

Flow (l/h)

18.7 -0.34 1009 2.68 2.95

0 L 0 0

0 0.7

WS7

Ambient 0 0 20.8 79.2

Installation

Depth to 

Groundwater 

(mbgl)

Depth to Base 

(mbgl)
RemarksLEL (%)

H2 

(Low/Med

/High)

H2S ppm CO ppm

Peak 

CH4 

(%)

Peak 

CO2 

(%)

Time

Flow (l/h)

CH4 (%) CO2 (%) O2 (%) BAL (%)

16.5 -0.28 1009

WS1

Ambient 0 0 20.8 79.2

Installation

Min 

02 (%)

Relative 

Pressure (mB)

Atmospheric 

Pressure (mB)

Installation damaged, 

bung could not be 

removed

0 L 0 0

0 2.5

Depth to 

Groundwater 

(mbgl)

Depth to Base 

(mbgl)
RemarksLEL (%)

H2 

(Low/Med

/High)

H2S ppm CO ppm

Peak 

CH4 

(%)

Peak 

CO2 

(%)

Time

Flow (l/h)

CH4 (%) CO2 (%) O2 (%) BAL (%)

19.6 -0.31 1009

WS3

Ambient 0 0 20.7 79.3

Installation

Min 

02 (%)

Relative 

Pressure (mB)

Atmospheric 

Pressure (mB)

H2S ppm CO ppm

Peak 

CH4 

(%)

Peak 

CO2 

(%)

0.5 1

0 L 0 0

0 0.2

Date: 30/04/2012

CH4 (%) CO2 (%) O2 (%) BAL (%)

Ground Gas and Groundwater Monitoring Results

Site No: GRS0112-1458

Weather Conditions: Sunny Pressure Trend RisingSite Name: Former Gardeners Arms

Min 

02 (%)

Relative 

Pressure (mB)

Atmospheric 

Pressure (mB)

Depth to 

Groundwater 

(mbgl)

Depth to Base 

(mbgl)
RemarksLEL (%)

H2 

(Low/Med

/High)



30 Sec 0 0 20.9 79.1 0 L 0 0

1 Min 0 0 20.9 79.1 0 L 0 0

5 Min 0 0 20.9 79.1 0 L 0 0

10 sec 30 sec 1 min 2 min 3 min 4 min 5 min 10 min 15 min

0 0 0 0 0 0 0 0 0

30 Sec

1 Min

5 Min

10 sec

30 Sec 0 1 19.3 79.7 0 L 0 0

1 Min 0 1 19.3 79.7 0 L 0 0

5 Min 0 1 19.3 79.7 0 L 0 0

10 sec 30 sec 1 min 2 min 3 min 4 min 5 min 10 min 15 min

0 0 0 0 0 0 0 0 0

Time

Flow (l/h)

19.3 0.32 1002 2.8 2.95

0 L 0 0

0 1

WS7

Ambient 0 0 20.9 79.1

Installation

Time

Flow (l/h)

CH4 (%) CO2 (%) O2 (%) BAL (%)

WS1

Ambient

Installation Installation damaged, no readings could be taken.

Depth to 

Groundwater 

(mbgl)

Depth to Base 

(mbgl)
RemarksLEL (%)

H2 

(Low/Med

/High)

H2S ppm CO ppm

Peak 

CH4 

(%)

Peak 

CO2 

(%)

Min 

02 (%)

Relative 

Pressure (mB)

Atmospheric 

Pressure (mB)

Depth to 

Groundwater 

(mbgl)

Depth to Base 

(mbgl)
RemarksLEL (%)

H2 

(Low/Med

/High)

H2S ppm CO ppm

Peak 

CH4 

(%)

Peak 

CO2 

(%)

Time

Flow (l/h)

CH4 (%) CO2 (%) O2 (%) BAL (%)

20.9 -0.15 1002

WS3

Ambient 0 0 21 79

Installation

Min 

02 (%)

Relative 

Pressure (mB)

Atmospheric 

Pressure (mB)

H2S ppm CO ppm

Peak 

CH4 

(%)

Peak 

CO2 

(%)

0.7 1

0 L 0 0

0 0

Date: 09/05/2012

CH4 (%) CO2 (%) O2 (%) BAL (%)

Ground Gas and Groundwater Monitoring Results

Site No: GRS0112-1458

Weather Conditions: Rain Pressure Trend FallingSite Name: Former Gardeners Arms

Min 

02 (%)

Relative 

Pressure (mB)

Atmospheric 

Pressure (mB)

Depth to 

Groundwater 

(mbgl)

Depth to Base 

(mbgl)
RemarksLEL (%)

H2 

(Low/Med

/High)



30 Sec 0 1.7 14.4 83.9 0 L 0 0

1 Min 0 1.7 14.2 84.1 0 L 0 0

5 Min 0 1.9 13.6 54.5 0 L 0 0

10 sec 30 sec 1 min 2 min 3 min 4 min 5 min 10 min 15 min

0 0 0 0 0 0 0 0 0

30 Sec

1 Min

5 Min

10 sec

30 Sec 0 1.3 18.2 80.5 0 L 0 0

1 Min 0 1.3 18.2 80.5 0 L 0 0

5 Min 0 1.3 18.2 80.5 0 L 0 0

10 sec 30 sec 1 min 2 min 3 min 4 min 5 min 10 min 15 min

0 0 0 0 0 0 0 0 0

Depth to Base 

(mbgl)

Depth to 

Groundwater 

(mbgl)

Ambient

Ambient

Installation damaged, no readings could be taken.

Ground Gas and Groundwater Monitoring Results

Site No:

Site Name:

CO2 (%) O2 (%) BAL (%)

Date:

CH4 (%) CO2 (%) O2 (%) BAL (%)
Atmospheric 

Pressure (mB)
CO ppm

Relative 

Pressure (mB)

Peak 

CH4 

(%)

Installation

Peak 

CH4 

(%)

WS3

0 0 0

1010

Remarks

0.8 1

Relative 

Pressure (mB)

-0.33

GRS0112-1458

Former Gardeners Arms

29/05/2012

H2 

(Low/Med

/High)

Time

Flow (l/h)

0

Peak 

CO2 

(%)

Min 

02 (%)

1.9

H2S ppm

0

Atmospheric 

Pressure (mB)

Depth to 

Groundwater 

(mbgl)

Depth to Base 

(mbgl)

L

CO ppm

Weather Conditions:

Peak 

CH4 

(%)

Relative 

Pressure (mB)

Atmospheric 

Pressure (mB)

Depth to 

Groundwater 

(mbgl)

Depth to Base 

(mbgl)

Peak 

CO2 

(%)

Min 

02 (%)
BAL (%) LEL (%)

H2 

(Low/Med

/High)

H2S ppm CO ppm

0 L 0

WS7

LEL (%)

0

0 0

CH4 (%) CO2 (%) O2 (%)

20.5 79.5

CH4 (%)

Time

Flow (l/h)

LEL (%)

H2 

(Low/Med

/High)

H2S ppm

WS1

Installation

Sunny Pressure Trend

Remarks

Remarks

Ambient

13.6

Peak 

CO2 

(%)

Min 

02 (%)

2.95Installation 0 1.3 18.2

Time

Flow (l/h)

0

-0.5 1010 -

20.5 79.5




