WM LCONS ULTING

Civil, Structural and Geotechnical Engineers

Third Floor South
Metropolitan House
Emma Quinn Station Road

; Cheadle Hulme
Loreto College c/o AA Projects Cheshire SK8 7AZ
Chichester Road

Manchester Tel: 0161 482 0600
M15 5PB Email: info@wmlconsulting.com
Website: www.wmlconsulting.com

Our Ref: 10939G/001 13t July 2023
Dear Madam,
10939G - Loreto College Expansion - Updated Ground Gas Risk Assessment

Further to the issue of the Phase 2 report for the above site, referenced, 10939G-WML-XX-ZZ-RP-G-
0002, April 2023, the programme of ground gas monitoring has been completed. This letter report
represents the results of the updated ground gas risk assessment and should be read in conjunction
with the original report.

Methodology

Current guidance for the assessment of risk associated with the presence of hazardous ground gases
(principally methane and carbon dioxide) is provided in two key documents, namely:

e Code of practice for the Characterisation and remediation from Ground Gas in Affected
Developments. British Standard Institution (BS 8485: 2015 & A1:2019); and
e  Assessing Risks posed by Hazardous Ground Gases to Buildings CIRIA (C665, 2007).

The assessment presented herein is primarily based on the BS8485 document.

Hazardous ground gas qualitative risk assessment is based on a conceptual model similar to that used
for soil and groundwater contamination sources (i.e., source-pathway-receptor pollutant linkages). A
semi-quantitative estimate of risk can be assessed based on knowledge of the conceptual model and
a measure of hazardous gas concentration and gas flow at the site within monitoring standpipes.

Based on the measured flow rates and hazardous gas concentrations, individual “hazardous gas flow
rates” (Qhg) can be derived for each monitoring point, from which the “site characteristic hazardous
gas flow rate” (Qhgs), and then the “Characteristic Situation” (CS) can be determined.

BS8485 provides guidance on the level of gas protection requirements based upon the characteristic
situation and the proposed development based on building type as outlined in Table 3 (reproduced
below).
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Table 3 - Building Types

TypeA Type B Type C Type D
Private or
. . commercial/ Commercial / Commercial /
DR Private Public, possible Public Industrial
multiple
RG] None Some but not all Full Full
(Change of use)
Room Sizes Small Small/ medium Small to Large Large Ir_ldustrlal/
Retail Park

The proposed development therefore is indicated to comprise the construction of Type C buildings
which include commercial or public structures with small to large room sizes.

Ground Gas Conceptual Model

The site is not in a Radon Affected Area as defined by the UK Health Security Agency as less than 1%
of properties are above the Action Level of exposure. Therefore, no radon protection measures are
necessary for new structures as described in publication BR211 by the Building Research
Establishment.

There are no active landfills located within 500m of the site. A historic landfill is located 111m north-
east at Moss Side Shopping Centre. This is recorded to comprise inert and industrial waste deposited
between 1994 and 1995. In consideration of the age of the landfill (circa 30 years) it is unlikely to
provide a significant source of landfill gas.

During the investigation, made ground was encountered (up to 3.10m thick), however the greatest
thickness was associated with above ground mounds and made ground did not include significant
organic content.

No natural deposits include significant organic content have been encountered beneath the site.

In consideration of the indicated geology, the presence of ground gas resulting from shallow
unrecorded mine workings can also be discounted.

In consideration of the above, a low risk to the proposed development from ground gas was assessed
until such time as uncertainties in the conceptual model can be verified by gas monitoring. However,
it has been considered prudent to confirm this by undertaking ground gas monitoring, primarily for
methane and carbon dioxide, with associated flow rates, on six occasions between 315t March and
215t June 2023.

Results and Recommendations

The results indicate the peak and steady state methane concentrations were below instrument
detection limit of 0.1% by volume in air (v/v), in all monitoring wells on all six monitoring rounds.

Peak carbon dioxide concentrations ranged from 0.3 to 2.1% v/v with steady-state concentrations
generally between 0.2 and 2.1%.

No detectable gas flow rates were recorded in the standpipes during any of the monitoring visits.
The results of the monitoring visits have been used to derive a Characteristic Gas Situation which

provides a maximum Qhg of 0.0021l/hr and indicate the site to classify as Characteristic Situation
(CS) 1 — Very Low Gas Risk’ with no specific ground gas protection measures anticipated.
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We hope this provides you with the information required at this time. However, please do not
hesitate to contact us if you have any queries.

Yours sincerely

S. S
S C Seddon

For WML CONSULTING



WM LCONS ULTING

APPENDIX 01
DRAWINGS
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APPENDIX 02
GROUND GAS MONITORING DATA



Gas & Groundwater Monitoring Record Sheet WM LCONSULTING

Project Name:- Loreto College 2023 Expansion Date:- 31/03/2023 Atmospheric Pressure
Project No:- 10939G Start Time:- 13:50 Start:- 983
Client:- Loreto College End Time:- 15:00 End:- 983
Ground Conditions:- Damp Trend:- Steady
Weather Conditions:- Cool, light drizzle
Instrument:- Gas Data GFM436 Operator:- T Sheen
et e . Peak Peak Water
Min 02 Hexane
Peak Steady Qhg Peak Steady Qhg % H2S co % Level
% % I/hr % % I/hr Ppm Ppm mbgl
WS01 <0.1 <0.1 0 0.0 0.0 0.0000 | 0.6 0.6 0.0006 19.3 0 0 0.000 Dry 2.91
WS03 <0.1 <0.1 0 0.0 0.0 0.0000 | 0.6 0.6 0.0006 19.7 0 0 0.000 Dry 2.99
WS04 <0.1 <0.1 0 0.0 0.0 0.0000 | 0.6 0.6 0.0006 19.5 0 0 0.000 Dry 1.90

Additional Comments




Gas & Groundwater Monitoring Record Sheet WM LCONSULTING

Project Name:- Loreto College 2023 Expansion Date:- 19/04/2023 Atmospheric Pressure
Project No:- 10939G Start Time:- 13:30 Start:- 1026
Client:- Loreto College End Time:- 14:45 End:- 1026
Ground Conditions:- Dry Trend:- Steady
Weather Conditions:-  Patchy cloud, dry
Instrument:- Gas Data GFM436 Operator:- T Sheen
et e . Peak Peak Water
Min 02 Hexane
Peak Steady Qhg Peak Steady Qhg % H2S co % Level
% % I/hr % % I/hr Ppm Ppm mbgl
WS01 <0.1 <0.1 0 0.0 0.0 0.0000 | 0.9 0.9 0.0009 18.5 0 0 0.000 Dry 2.91
WS03 <0.1 <0.1 0 0.0 0.0 0.0000 f 0.9 0.9 0.0009 19.6 0 0 0.000 Dry 2.99
WS04 <0.1 <0.1 0 0.0 0.0 0.0000 | 0.4 0.4 0.0004 20.4 0 0 0.000 Dry 1.90

Additional Comments




Gas & Groundwater Monitoring Record Sheet WM LCONSULTING

Project Name:- Loreto College 2023 Expansion Date:- 11/05/2023 Atmospheric Pressure
Project No:- 10939G Start Time:- 11:30 Start:- 1013
Client:- Loreto College End Time:- 12:30 End:- 1013
Ground Conditions:- Damp Trend:- Steady
Weather Conditions:- Overcast, cool
Instrument:- Gas Data GFM436 Operator:- T Sheen
et e . Peak Peak Water
Min 02 Hexane
Peak Steady Qhg Peak Steady Qhg % H2S co % Level
% % I/hr % % I/hr Ppm pPpm mbgl
WS01 <0.1 <0.1 0 0.0 0.0 0.0000 | 1.3 1.3 0.0013 18.7 0 0 0.000 Dry 2.91
WS03 <0.1 <0.1 0 0.0 0.0 0.0000 | 1.3 1.3 0.0013 19.0 0 0 0.000 Dry 2.99
WS04 <0.1 <0.1 0 0.0 0.0 0.0000 | 1.7 1.7 0.0017 18.0 0 0 0.000 Dry 1.90

Additional Comments




Gas & Groundwater Monitoring Record Sheet

WM LCONS ULTING

Project Name:- Loreto College 2023 Expansion Date:- 25/05/2023 Atmospheric Pressure
Project No:- 10939G Start Time:- 11:50 Start:- 1027
Client:- Loreto College End Time:- 13:00 End:- 1026
Ground Conditions:- Dry Trend:- Falling
Weather Conditions:- Warm, patchy cloud
Instrument:- Gas Data GFM436 Operator:- T Sheen
et e . Peak Peak Water
Min 02 Hexane
Peak Steady Qhg Peak Steady Qhg % H2S co % Level
% % I/hr % % I/hr Ppm Ppm mbgl
WS01 <0.1 <0.1 0 0.0 0.0 0.0000 | 1.0 1.0 0.0010 19.9 0 0 0.000 Dry 2.91
WS03 <0.1 <0.1 0 0.0 0.0 0.0000 | 1.4 1.4 0.0014 20.1 0 0 0.000 Dry 2.99
WS04 <0.1 <0.1 0 0.0 0.0 0.0000 | 2.0 2.0 0.0020 19.0 0 0 0.000 Dry 1.90

Additional Comments




Gas & Groundwater Monitoring Record Sheet WM LCONSULTING

Project Name:- Loreto College 2023 Expansion Date:- 08/06/2023 Atmospheric Pressure
Project No:- 10939G Start Time:- 11:00 Start:- 1019
Client:- Loreto College End Time:- 12:30 End:- 1018
Ground Conditions:- Dry Trend:- Falling
Weather Conditions:- Warm, sunny
Instrument:- Gas Data GFM436 Operator:- T Sheen
et e . Peak Peak Water
Min 02 Hexane
Peak Steady Qhg Peak Steady Qhg % H2S co % Level
% % I/hr % % I/hr Ppm Ppm mbgl
WS01 <0.1 <0.1 0 0.0 0.0 0.0000 | 0.5 0.5 0.0005 20.3 0 0 0.000 Dry 2.91
WS03 <0.1 <0.1 0 0.0 0.0 0.0000{ 0.3 0.2 0.0002 20.4 0 0 0.000 Dry 2.99
WS04 <0.1 <0.1 0 0.0 0.0 0.0000 | 0.8 0.8 0.0008 20.3 0 0 0.000 Dry 1.89

Additional Comments




Gas & Groundwater Monitoring Record Sheet WM LCONSULTING

Project Name:- Loreto College 2023 Expansion Date:- 21/06/2023 Atmospheric Pressure
Project No:- 10939G Start Time:- 11:30 Start:- 1012
Client:- Loreto College End Time:- 13:00 End:- 1009

Ground Conditions:- Damp Trend:- Falling

Weather Conditions:-  Sunny, cool

Instrument:- Gas Data GFM436 Operator:- T Sheen
Lol Lo . Peak Peak Water
Min 02 Hexane

Peak Steady Qhg Peak Steady Qhg % H2S co % Level

% % I/hr % % I/hr Ppm pPpm mbgl
WS01 <0.1 <0.1 0 0.0 0.0 0.0000 | 1.1 1.0 0.0010 19.8 0 0 0.000 Dry 2.91
WS03 <0.1 <0.1 0 0.0 0.0 0.0000 { 0.5 0.4 0.0004 20.5 0 0 0.000 Dry 2.99
WS04 <0.1 <0.1 0 0.0 0.0 0.0000 | 2.1 2.1 0.0021 19.1 0 0 0.000 Dry 1.89

Additional Comments




Monitoring swL Steady Steady .., .0 Sty o) 0hg Characteristic  NHBC

well (mbgy  Flow CH4 "y %2 /i) Situation  Traffic Light
(I/br)  (%v/v) (%v/v)

31/03/2023 Dry <0.1 0.00 | 00001 | 060 | 0.0006 cst Green

19/04/2023 Dry <0.1 0.00 | 00001 | 090 | 0.0009 cs1 Green

11/05/2023 Dry <0.1 0.00 | 00001 | 130 | 0.0013 cst Green

Wsot 25/05/2023 Dry <0.1 0.00 | 00001 | 1.00 | 0.0010 cst Green

08/06/2023 Dry <0.1 0.00 | 0.0001 | 050 | 0.0005 cst Green

21/06/2023 Dry <0.1 0.00 | 00001 | 1.00 | 0.0010 cst Green

31/03/2023 Dry <0.1 0.00 | 00001 | 060 | 0.0006 cst Green

19/04/2023 Dry <0.1 0.00 | 00001 | 090 | 0.0009 cst Green

Wso3 11/05/2023 Dry <0.1 0.00 | 00001 | 130 | 0.0013 cs1 Green

25/05/2023 Dry <0.1 0.00 | 00001 | 1.40 [ 0.0014 cst Green

08/06/2023 Dry <0.1 0.00 | 00001 | 020 | 0.0002 cs1 Green

21/06/2023 Dry <0.1 0.00 | 00001 | 040 | 0.0004 cst Green

31/03/2023 Dry <0.1 0.00 | 00001 | 060 | 0.0006 cst Green

19/04/2023 Dry <0.1 0.00 | 00001 | 040 | 0.0004 cst Green

Wsos 11/05/2023 Dry <0.1 0.00 | 00001 | 170 | 0.0017 cst Green

25/05/2023 Dry <0.1 0.00 | 00001 | 200 | 0.0020 cst Green

08/06/2023 Dry <0.1 0.00 | 00001 | 0.80 | 0.0008 cst Green

21/06/2023 Dry <0.1 0.00 | 00001 | 210 | 0.0021 cst Green

Project Name - Loreto College 2023 Expansion
Project No - 10939G
Client - Loreto College

Table 1 - Characteristic Ground Gas CONSULTING
Risk Assessment WM L

Notes ~ Where no flows are detected, a value of 0.1l/hr has been assumed to calculate the Qpg.

Where gas concentrations are recorded below detection limits, a value of 0.1% has been assumed.



TEST DATE AND CONDITIONS
Date 21/10/2022
Atmospheric Pressure 980f mB
Ambient Temperature 22.1

Environics Serial No. 5089

GFM436 Final Inspection & Calibration

GAS DATALTD
Unit 4, Fairfield Court
Seven Stars Estate

Wheler Rd

@

GAS DATA

L - INIORM

Coventry

CV3 4L]

Check Certificate Tel 02476303311 Fax 02476307711
Customer WML Consulting Ltd
Certificate Number 123587
Order Number 332396
Serial Number 12969 :
Software Version G436-00.0027/0010 21/10/23
Instrument Checks
Keyboard v Display Contrast v
Pump Flow In 450| Accept > 200 cc/min  |Pump Flow @ -200mB 300] Accept> 200 cc/min
Clock Set / Running Y3 Labels Fitted v
Gas Checks
CH, co, 0,
Instrument Gas Teeichs Instrument Gas TrieGas Instrument Gas True Gas

Readings % LA Readings % palle o Readings % Yalue %

Sensor 59.7 40.0 209 ,
60 40 20.9
Accept 3.0 Accept £3.0 Accept +0.5
5.0 5.0 6.0
5 ) 6

Accept 0.3 Accept 0.3 Accept +0.3
Zero 0.0 0.0 0.0
Reading 0 0 0
100% N2 Aceept 0.0 Accept 0.0 Accept £0.1

Optional Gas Checks
Applied Gas & Range Concentration Tetted @ Instrument Readings (ppm)
Gas Type |Range (ppm) (ppm) Zero Reading Instrument Gas Reading
H2S 5000 1500 0 Accept +0.0 1500 Accept £5.0
co 2000 1000 0 Accept £0.0 1000 Accept £5.0
Hexane 2.0% 2.0% 0 Accept 0.0 1.99 Accept +10.0




Cross Gas Effects

The instrument identified by the serial number stated above has been tested by Gas Data personnel for calibration accuracy on the date and
under the ambient conditions stated. Gas Data Ltd internal BS EN 1S09001:2015, BS EN 1S014001:2015, BS EN 15045001:2018 compliant
workshop procedures were followed to apply known calibration test gases, gas flow rates, pressures and temperatures of the values stated.

The results displayed on the instrument at each stage are recorded above.

Applied Gas (ppm) Instrument Readings (ppm)
Gas Type | Concentration | Toxic1: H2S Toxic 2: co Toxic 3: HEX
H2S 1500 1500 0 0
co 1000 60 1000 0
Hexane 2.0% 0 0 1.99
Pressure Checks
Atmospheric Pressure [AP] (mB)
Current Atmospheric Pressure (mB) Instrument Atmospheric Pressure Reading (mB)
AP Open Ports 980 Accept 2.0
+800 mB 800 Accept +5.0
AP Port (Internal)
+1200mb 1200 Accept +5.0
Flow Checks
Borehole Flow Differential Pressure
Applied Reading (1/h) Instrument Reading (I/h) Applied Pressure (Pa) Instrument Reading (Pa)
-30 -30.0 Accept 3.0 -377 -377 Accept +50
-3 -3.0 Accept £1.0 -18 -18 Accept £6.0
0 0.0 Accept +0.0 0 0 Accept 0.5
3 3.0 Accept +0.5 17 17 Accept #3.0
30 30.0 Accept +3.0 376 376 Accept +50
60 59.6 Accept £6.0 1153 1142 Accept +130
20 90.0 Accept #9.0 2278 >5>5> Accept 250
Temperature Checks
Calibration Temperature
Instrument Temperature Reading °c
Applied Temperature °C
-10 -10.0 Accept 2.0
0 0.0 Accept 1.0
30 30.0 Accept +1.0
60 60.0 Accept +1.0
100 100.0 Accept 1.0
Technician: Date Tested:
Jack Rutland 21/10/2022

Gas Data Ltd is certified to BS EN 1S09001:2015, BS EN 1S014001:2015, BS EN 1S045001:2018.
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