
GRM Development Solutions Ltd
Laurus House
First Avenue
Centrum 100
Burton upon Trent
Staffordshire
DE14 2WH

Tel: 01283  551 249
Fax: 01283  211 968
Web: www.grm-uk.com

Our Ref: P7076 AJP-1
Your Ref:
Date:     4th November 2015

Alan Johnston Partnership LLP
1 Dale Street
Liverpool
L2 2ET

For Attention of Mr D. Sinclair

Dear Danny,

Re: Gas Protection Measures for New China Town, Phase 1, Liverpool

The gas monitoring programme at the above site is now complete. The assessment below
supersedes the information in the Site Appraisal Report and should be submitted to the regulatory
bodies for approval.

Gas monitoring has been carried out to assess the risk posed to the end user from harmful ground
gases. The primary guidance document to determine if protection measures are required is
BS8485:2015 – Code Of Practice For The Design Of Protective Measures For Methane And Carbon
Dioxide Ground Gases For New buildings. This uses Gas Screening Values (GSVs), which are gas
concentrations multiplied by borehole flow rate, along with additional limiting factors (such as typical
methane concentrations and flow rates) to classify the gas regime of a site.

As the proposed land use is classed as high sensitivity (residential with gardens), three 35mm
diameter gas/water monitoring standpipes have been installed across the site in the rotary
boreholes (BH1 to BH3). The response zones constructed within all three of the boreholes have
been targeted at made ground as this is considered to be the most likely source of any potential
ground gases.

As the gas hazard is considered very low (made ground with limited organic content), the monitoring
programme has comprised six visits over a period of three months.

The post fieldwork monitoring has been designed to identify and assess the groundwater and gas
regime below the site. The results are enclosed for reference and are summarised below.
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BH1 0.5-3m /
MG None 6 0.0 0.3 – 2.0 8.2 - 19.8 0.0 996 - 1028

BH2 0.5-3m /
MG None 6 0.0 2.1 - 4.6 13.5 - 18.9 0.0 996 - 1028

BH3 0.5-3.7m /
MG None 6 0.0 0.4 - 1.6 18.4 - 20.1 0.0 996 - 1028

As no flow has been recorded a default flow rate of 0.1l/hr has been used in the following
assessment. A default methane concentration of 0.1%v/v has been used as this is the gas monitors
lower limit of detection.

Using the default borehole flow rate of 0.1l/hr and the default methane concentration of 0.1%v/v, a
GSV of 0.0001l/hr has been calculated for methane. Using the same borehole flow rate the
maximum carbon dioxide concentration of 4.6%v/v equates to a GSV of 0.0046l/hr for carbon
dioxide.

The maximum GSV is <0.07l/hr, the maximum concentration of methane is <1%v/v, and the
maximum concentration of carbon dioxide is <5%v/v; therefore, the site has been assessed as
‘Characteristic Situation 1’ as outlined in BS8485:2015, for which no specific gas protection
measures are required.

Slightly depleted concentrations of oxygen have been identified at the site and this is considered to
pose a potential risk to site workers entering excavations/confined spaces.

The site appraisal risk assessment determined that radon protection measures are not required for
the proposed development.

The recommendations given in this letter report are different to those provided in the Site Appraisal
Report in that an allowance for gas protection measures was previously recommended until this
final risk assessment was undertaken.

We trust this is suitable for you current requirements, should you require any further information or
would like any clarification of the points raised please do not hesitate to contact us.

Yours sincerely,
for GRM Development Solutions Ltd

Matthew Tomkins BSc (Hons) FGS
Senior Engineering Geologist

Enc: P7076 Gas Monitoring Results



In-Situ Gas Monitoring Results

Project Name: New Chinatown, Phase 1,  Liverpool
Project Number:
Client: Chinatown Developments Ltd
Date:
Weather:
Atmospheric Pressure (mb): 1012
Pressure Trend:
Equipment:
Operator:

Well ID

Top Base Strata Peak Steady Peak Steady Low Steady Peak Steady Peak Steady

BH1 0.5 3.0 MG 0.00 0.00 0.30 0.30 19.80 19.80 0.00 0.00 NR NR ND 3.00
BH2 0.5 3.0 MG 0.00 0.00 2.10 2.10 18.90 18.90 0.00 0.00 NR NR ND 3.00
BH3 0.5 3.7 MG 0.00 0.00 0.40 0.40 20.10 20.10 0.00 0.00 NR NR ND 3.70

Comments:

Notes
L.E.L. Lower Explosive Limit (100% L.E.L.'= 5% Flammable Gas) Highlighted cell for following conditions:
N.D. Not Detected a. Methane ≥1% v/v
N.R. Not Recorded b. Carbon Dioxide ≥5% v/v
PID Photo-Ionising Detector MG Made Ground
% By volume NS Natural Strata

13 August 2015
Dry

Falling
Gas Data LMSXi
Dave Evans

P7076

Response Zone (mbegl) Total Well
Depth (mbegl)

Ground Gases Groundwater

Methane (%v/v) Carbon Dioxide (%v/v) Oxygen (%v/v) Gas Flow (l/h) PID Reading (ppm) Depth to
Groundwater

(mbegl)



In-Situ Gas Monitoring Results

Project Name:
Project Number:
Client:
Date:
Weather:
Atmospheric Pressure (mb): 996
Pressure Trend:
Equipment:
Operator:

Well ID

Top Base Strata Peak Steady Peak Steady Low Steady Peak Steady Peak Steady

BH1 0.5 3.0 MG 0.00 0.00 0.90 0.90 19.20 19.20 0.00 0.00 NR NR ND 3.00
BH2 0.5 3.0 MG 0.00 0.00 3.50 3.50 16.70 16.70 0.00 0.00 NR NR ND 3.00
BH3 0.5 3.7 MG 0.00 0.00 0.50 0.50 19.80 19.80 0.00 0.00 NR NR ND 3.70

Comments:

Notes
L.E.L. Lower Explosive Limit (100% L.E.L.'= 5% Flammable Gas) Highlighted cell for following conditions:
N.D. Not Detected a. Methane ≥1% v/v
N.R. Not Recorded b. Carbon Dioxide ≥5% v/v
PID Photo-Ionising Detector MG Made Ground
% By volume NS Natural Strata

Groundwater

Depth to
Groundwater

(mbegl)

Total Well
Depth (mbegl)

Response Zone (mbegl) Methane (%v/v) Carbon Dioxide (%v/v) Oxygen (%v/v) Gas Flow (l/h) PID Reading (ppm)

Steady
Gas Data LMSXi
Dave Evans

Ground Gases

New Chinatown, Phase 1,  Liverpool
P7076
Chinatown Developments Ltd
24 August 2015
Dry



In-Situ Gas Monitoring Results

Project Name:
Project Number:
Client:
Date:
Weather:
Atmospheric Pressure (mb): 1028
Pressure Trend:
Equipment:
Operator:

Well ID

Top Base Strata Peak Steady Peak Steady Low Steady Peak Steady Peak Steady

BH1 0.5 3.0 MG 0.00 0.00 1.50 1.50 8.20 8.20 0.00 0.00 NR NR ND 3.00
BH2 0.5 3.0 MG 0.00 0.00 4.30 4.30 14.30 14.30 0.00 0.00 NR NR ND 3.00
BH3 0.5 3.7 MG 0.00 0.00 1.60 1.60 18.40 18.40 0.00 0.00 NR NR ND 3.70

Comments:

Notes
L.E.L. Lower Explosive Limit (100% L.E.L.'= 5% Flammable Gas) Highlighted cell for following conditions:
N.D. Not Detected a. Methane ≥1% v/v
N.R. Not Recorded b. Carbon Dioxide ≥5% v/v
PID Photo-Ionising Detector MG Made Ground
% By volume NS Natural Strata

Groundwater

Depth to
Groundwater

(mbegl)

Total Well
Depth (mbegl)

Response Zone (mbegl) Methane (%v/v) Carbon Dioxide (%v/v) Oxygen (%v/v) Gas Flow (l/h) PID Reading (ppm)

Rising
Gas Data LMSXi
Dave Evans

Ground Gases

New Chinatown, Phase 1,  Liverpool
P7076
Chinatown Developments Ltd
07 September 2015
Dry



In-Situ Gas Monitoring Results

Project Name:
Project Number:
Client:
Date:
Weather:
Atmospheric Pressure (mb): 1003
Pressure Trend:
Equipment:
Operator:

Well ID

Top Base Strata Peak Steady Peak Steady Low Steady Peak Steady Peak Steady

BH1 0.5 3.0 MG 0.00 0.00 1.80 1.80 9.90 9.90 0.00 0.00 NR NR ND 3.00
BH2 0.5 3.0 MG 0.00 0.00 4.10 4.10 13.50 13.50 0.00 0.00 NR NR ND 3.00
BH3 0.5 3.7 MG 0.00 0.00 1.00 1.00 18.80 18.80 0.00 0.00 NR NR ND 3.70

Comments:

Notes
L.E.L. Lower Explosive Limit (100% L.E.L.'= 5% Flammable Gas) Highlighted cell for following conditions:
N.D. Not Detected a. Methane ≥1% v/v
N.R. Not Recorded b. Carbon Dioxide ≥5% v/v
PID Photo-Ionising Detector MG Made Ground
% By volume NS Natural Strata

Groundwater

Depth to
Groundwater

(mbegl)

Total Well
Depth (mbegl)

Response Zone (mbegl) Methane (%v/v) Carbon Dioxide (%v/v) Oxygen (%v/v) Gas Flow (l/h) PID Reading (ppm)

Falling
Gas Data LMSXi
Dave Evans

Ground Gases

New Chinatown, Phase 1,  Liverpool
P7076
Chinatown Developments Ltd
21 September 2015
Rain



In-Situ Gas Monitoring Results

Project Name:
Project Number:
Client:
Date:
Weather:
Atmospheric Pressure (mb): 1004
Pressure Trend:
Equipment:
Operator:

Well ID

Top Base Strata Peak Steady Peak Steady Low Steady Peak Steady Peak Steady

BH1 0.5 3.0 MG 0.00 0.00 2.00 2.00 12.50 12.50 0.00 0.00 N/R N/R N/D 3.17
BH2 0.5 3.0 MG 0.00 0.00 3.20 3.20 18.20 18.20 0.00 0.00 N/R N/R N/D 3.08
BH3 0.5 3.7 MG 0.00 0.00 1.40 1.40 19.30 19.30 0.00 0.00 N/R N/R N/D 3.16

Comments:

Notes
L.E.L. Lower Explosive Limit (100% L.E.L.'= 5% Flammable Gas) Highlighted cell for following conditions:
N.D. Not Detected a. Methane ≥1% v/v
N.R. Not Recorded b. Carbon Dioxide ≥5% v/v
PID Photo-Ionising Detector MG Made Ground
% By volume NS Natural Strata

Groundwater

Depth to
Groundwater

(mbegl)

Total Well
Depth (mbegl)

Response Zone (mbegl) Methane (%v/v) Carbon Dioxide (%v/v) Oxygen (%v/v) Gas Flow (l/h) PID Reading (ppm)

Rising
Gas Data LMSXi
Liam Press

Ground Gases

New Chinatown, Phase 1,  Liverpool
P7076
Chinatown Developments Ltd
07 October 2015
Wet



In-Situ Gas Monitoring Results

Project Name:
Project Number:
Client:
Date:
Weather:
Atmospheric Pressure (mb): 997
Pressure Trend:
Equipment:
Operator:

Well ID

Top Base Strata Peak Steady Peak Steady Low Steady Peak Steady Peak Steady

BH1 0.5 3.0 MG 0.00 0.00 1.90 1.90 16.70 16.70 0.00 0.00 N/R N/R N/D 3.17
BH2 0.5 3.0 MG 0.00 0.00 4.60 4.60 16.10 16.10 0.00 0.00 N/R N/R N/D 3.08
BH3 0.5 3.7 MG 0.00 0.00 1.40 1.40 19.10 19.10 0.00 0.00 N/R N/R N/D 3.17

Comments:

Notes
L.E.L. Lower Explosive Limit (100% L.E.L.'= 5% Flammable Gas) Highlighted cell for following conditions:
N.D. Not Detected a. Methane ≥1% v/v
N.R. Not Recorded b. Carbon Dioxide ≥5% v/v
PID Photo-Ionising Detector MG Made Ground
% By volume NS Natural Strata

Groundwater

Depth to
Groundwater

(mbegl)

Total Well
Depth (mbegl)

Response Zone (mbegl) Methane (%v/v) Carbon Dioxide (%v/v) Oxygen (%v/v) Gas Flow (l/h) PID Reading (ppm)

Rising
Gas Data LMSXi
Liam Press

Ground Gases

New Chinatown, Phase 1,  Liverpool
P7076
Chinatown Developments Ltd
29 October 2015
Wet


