Site: Morris Street, Radcliffe

Plots: 10-25

Date: February 2023 I I<<
CONSULT

LK Consult (LKC) has been appointed by Watson Construction Ltd to provide verification of
the gas protection measures installed at the development at Morris Street, Radcliffe.

1 INTRODUCTION

The requirement for remedial works across the site are outlined in the Remediation Strategy
carried out by LKC (ref. CL-602-LKC 21 1616-01, dated October 2021).

The Remediation Strategy identified that gas protection measures should be installed in Plots
10-25 in line with CS2 as per UK guidance®? This should include:

Passive subfloor or active subfloor ventilation system.

Methane and carbon dioxide resistant membrane installed as per manufacturer’s
instructions.

Ventilation of confined spaces within the building.

Well-constructed reinforced suspended, raft or cast in situ ground slab.

Minimum penetration of ground slab by services.

All joints and penetrations to be sealed.

Validation requirements include photographic evidence of the sub floor void, ventilation and
suitably sealed gas membrane. Validation of gas protection measures should be in line with
CIRIA 7353,

2 GAS PROTECTION MEASURES

The gas protection measures have been independently verified by LKC on 18th June 2022.
Photographic evidence of gas protection measures is provided in Appendix B.

Following an inspection of the membrane, it was observed that all joints and service

penetrations were sealed with appropriate tape and top hats and that there were no visible
rips or tears.

3 CONCLUSIONS

LKC considers that the gas protection has been installed correctly for Plots 10-25 are suitable
for use.

Enc:

Appendix A: Membrane Specification
Appendix B: Photographic Evidence

1 CIRIA (2007). “Assessing Risks Posed by Hazardous Ground Gases to Buildings.” CIRIA C665

2 BSI (2015). “Code of Practice for the Design of Protective Measures for Methane and Carbon Dioxide Ground Gases for new
buildings.” BS8485:2015.

3 CIRIA (2014). “Good Practice on the Testing and Verification of Protection Systems for Building Against Hazardous Ground
Gas”. CIRIA C735.
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Disclaimer

This report has been prepared by LKC who have exercised such professional skill, care and diligence
as may reasonably be expected of a properly qualified and competent consultant experienced in
preparing reports of a similar scope. However, to the extent that the report is based on or relies upon
information contained in records, reports or other materials provided to LKC which have not been
independently produced or verified, LKC gives no warranty, representation or assurance as to the
accuracy or completeness of such information.

This report is issued on the condition that LKC will not be held liable for any loss arising from ground
conditions between sampling points (i.e. boreholes/trial pits/hand augers/surface samples) which have
not been shown by the sampling points or related testing carried out during the investigation, nor for
any loss arising from conditions below the maximum depth of the investigation, or for any works done
to the garden areas following the date of inspection. Opinions on such conditions, where given, are for
general guidance only.

This report is prepared solely for the benefit of Watson Construction Ltd. It may not be relied upon by,
or submitted to a third party for their reliance for the purposes of valuation, mortgage, insurance and
regulatory approval, until all invoices have been settled in full. Those using this information in
subsequent assessments or evaluations do so at their own risk.
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Appendix A — Membrane Specification
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GROUND GAS
PROTECTION
GP~TITANFLEX®

. TITANFLEX

GP®TITANFLEX® is a loose laid multi-
layer, low polyethylene membrane.
GP®TITANFLEX® is specifically
designed, manufactured and

tested and certified to perform as

a methane, carbon dioxide, radon,
ground gas, VOC air & moisture and
hydrocarbon protection system.
GP®TITANFLEX®is used as a loose
laid membrane for the gas/VOC
protection of ground level structures.
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C€ ek
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Scan

Features and benefits:

« Can be a fully welded system.

* Exceptional chemical resistance.

* Long term durability - performance is
guaranteed for the lifetime of the building.

+ Conform with the latest codes of practice as
published by BRE, CIRIA and BSI.

* High resistance to ground gases.

Part of the GP® TITANTECH® family of
membranes, the GP® TITANFLEX® is a high
performance, hydrocarbon barrier, manufactured
from a unique HDPE resin. The primary
membrane has excellent chemical resistance
and is ideal for use on sites affected by
hydrocarbon and VOC contamination. It will also
effectively prevent the ingress of a number of
other harmful gases, including radon, methane
and carbon dioxide.

Accessory Products

+ GP® TITAN Tape

+ GP® TITANTECH®
DPC

+ GP® TITAN Overtape
+300TT

BespoRe 5olutions For High RiskR Applications

Physical Properties

Thickness 0.5 mm
width 2m
Length 50 m
Weight 500 g/m?
Gas Permeability

Methane 0.13
Carbon Dioxide 3.01
Radon 1x107?

Compliance and Certification

CE MARK - EN13967:2012

NHBC Standards Compliant
BS8485:2015 +A1 2019 Accordant
CIRIA C748 Accordant

BBA Certified - Certificate No.
18/5581 P1

Specification Clauses

Uniclass 2015 - PR_25_57_65_90
Plastic Sheets

CAWS - J40/145 Loose laid
weldable polyethylene gas
retardant damp proofing

J40/140 loose laid plastics or
rubber sheet gas retardant damp
proofing

D21/350 Gas retardant membrane

Juta.co.uk



GROUND GAS
PROTECTION
GP® TITANFLEX®
PRODUCT DATA
SHEET

GP
. TITANFLEX

GP® TITANFLEX® Vapour Permeability 100% Concentration

Benzene < 3.6 mg/m?/ day Vinyl Chloride <0.05mg/m?/ day
Toulene <13.8 mg /m?/ day Trichlorothene (TCE) < 54.7 mg /m?/ day
Ethyl Benzene < 2.7 mg /m?/ day tetrachlorothene (PCE) <26.2 mg /m?/ day
Xylenes (M,PO) < 7.7 mg /m?/ day Napthalene < 0.0006 mg /m?/ day
Hexane < 0.6 mg /m?/ day CIS-1,2-Dichloroethylene < 1.1 mg /m?/ day

Standard Detail - Slab / Wall Kicker Joint

JUTA GP@TITANBOND

Gas/VOC + waterproofing membrane
pre-applied to formwork before RC
walls are poured

JUTA GP@ PD1700 or PROTECTION BOARD
Subject to project requirements -
Applied externally as protection prior to backfilling.

JUTA HYDROLOCK STRIP
Applied to any concrete joints
with minimum 70mm cover

100mm Lap: Either heat welded seam
Joint by NVQL2 qualified operatives or
taped using GP ® TITANTAPE subject
to project requirements

Suggested land drain locations as
BS8102:2009 recommendations

JUTA GP®@TITANBOND
1m wide detailing strip to link
vertical to horizontal membranes

JUTA GP@ TITANBOND
Gas/VOC + waterprocfing membrane
laid fleece facing up onto 40mm sand
or concrete blinding.

40mm Sand or blinding

Various typical details available on
request. Please contact
technicalejuta.co.uR for further

information

JJUTA | € TITANTECH Juta.co.uk



GROUND GAS
PROTECTION
GP® TITANFLEX®
PRODUCT DATA
SHEET

GP
. TITANFLEX

Standard Detail - Head of Retaining Wall

STANDARD CAVITY TRAY
sealed to gas DPC using JUTA Tape

JUTA GP®TITANTECH DPC
Gas/VOC DPC to terminate min 150mm above external
ground level

All corners to be reinforced with
a min 40mm cement fillet and
reinforcing strip of JUTA Titantank

JUTA GP® PD1700 or PROTECTION BOARD
Subject to project requirements -
Applied externally as protection prior to backfilling.

JUTA GP@TITANTANK
Self adhesive VOC/Gas & waterproofing membrane. Applied
externally to wall. Prepared with 1 coats of JUTA GP Primer

JUTA GP®TITANBOND
Gas/VOC/waterproofing membrane

Various typical details available on
request. Please contact
technicalejuta.co.uR for further
information

JJUTA | € TITANTECH Juta.co.uk



GROUND GAS
PROTECTION
GP® TITANFLEX®
PRODUCT DATA
SHEET

TITANFLEX

Standard Detail - Typical Piled Pit

JUTA GP® MEMBRANE
Refer JUTA.GP.TT.014 detail Subject to project requirements
Refer JUTA.GP.TT.013 detail for vertical to horizontal (i.e. Slab at or below ground level
JUTA GP® MEMBRANE for vertical to horizontal lapping detail option 2
Subject to project requirements lapping detail option 1

Lapping detail between JUTA GP TITANTANK
and membrane to be confirmed and
determined by membrane used below slab

(i.e. Slab at or below ground level

JUTA HYDROLOCK STRIP
Applied to any concrete joints
with minimum 70mm cover

TD-JUTA.GP.TB.033/034
for pile head sealing
detail options
JUTA GP@TITANTANK JUTA GP®TITANBOND JUTA GP® PD1700 (PROTECT & DRAIN)
Self adhesive VOC/gas & Pre-applied onto sand blinding Applied externally as protection prior to backfilling
waterproofing membran. Applied below slab. To lap up external to be extended down to land drain
externally to wall. Prepared with face of slab prior to concrete pour
1 coat of JUTA GP Primer

Maintainable land drain location
BS8102:2009 recommendations

Various typical details available on
request. Please contact
technicalejuta.co.uR for further
information

=1 JUTA ’TITANTECH' Juta.co.uk



GROUND GAS
PROTECTION
GP® TITANFLEX®
PRODUCT DATA
SHEET

GP
. TITANFLEX

Standard Detail - Typical RC Pit

JUTA GP® MEMBRANE JUTA GP® MEMBRANE
Subiject to project requirements Subject to project requirements
(i.e. Slab at or below ground level (i.e. Slab at or below ground level
|
JUTA HYDROLOCK STRIP I

Applied to any concrete joints
with minimum 70mm cover

JUTA GP® PD1700 (PROTECT & DRAIN) JUTA GP®TITANBOND
Applied externally as protection prior to backfilling Pre-applied onto sand blinding
to be extended down to land drain below slab. To lap up external

face of slab prior to concrete pour

100mm Lap: either heat
welded seam joint by NVQ L2
qualified operatives or

taped using GFP @ TITANTAPE
subject to project
requirements

Various typical details available on
request. Please contact
technicalejuta.co.uR for further

information

JJUTA | € TITANTECH Juta.co.uk



GROUND GAS
PROTECTION
GP® TITANFLEX®
PRODUCT DATA
SHEET

Standard Detail - Typical Capping Beam

JUTA HYDROLOCK STRIP
Applied to any concrete joints
with minimum 70mm cover

JUTA GP® PD1700 or PROTECTION BOARD
Subject to project requirements -
Applied externally as protection prior to backfilling.

JUTA GP@TITANBOND
Pre applied onto sand/
concrete blinding below the
slab. To be extended up to top
of concrete pour.

Maintainable land drain location
AS B58102:2009 recommendations

See

TD-JUTA-GP-TB.033/034
for pile head sealing detail options

Pile caps less than 600mm likely to require fully wrapping
(subject to project requirements) contact JUTA for further info

JJUTA Qrmmecu-

Various typical details available on
request. Please contact
technicalejuta.co.uR for further

information

Juta.co.uk
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Appendix B — Photographic Evidence

Plot 10

Photograph 1:
Evidence of gas membrane installed across the plot.

Photograph 2:
Example of overlapping and sealing of gas membrane
appropriately sealed at joints.

Photograph 3:
Evidence of top hats and sealing at service entry points.

Photograph 4:
Evidence of installation of air bricks.
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Plot 11

Photograph 1:
Evidence of gas membrane installed across the plot.

Photograph 2:
Example of overlapping and sealing of gas membrane
appropriately sealed at joints.

Photograph 3:
Evidence of top hats and sealing at service entry points.

Photograph 4:
Evidence of installation of air bricks.
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Plot 12

Photograph 1:
Evidence of gas membrane installed across the plot.

Photograph 2:
Example of overlapping and sealing of gas membrane
appropriately sealed at joints.

Photograph 3:
Evidence of top hats and sealing at service entry points.

Photograph 4:
Evidence of installation of air bricks.
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Plot 13

Photograph 1:
Evidence of gas membrane installed across the plot.

Photograph 2:
Example of overlapping and sealing of gas membrane
appropriately sealed at joints.

Photograph 3:
Evidence of top hats and sealing at service entry points.

Photograph 4:
Evidence of installation of air bricks.
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Plot 14

Photograph 1:
Evidence of gas membrane installed across the plot.

Photograph 2:
Example of overlapping and sealing of gas membrane
appropriately sealed at joints.

Photograph 3:
Evidence of top hats and sealing at service entry points.

Photograph 4:
Evidence of installation of air bricks.
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Plot 15

Photograph 1:
Evidence of gas membrane installed across the plot.

Photograph 2:
Example of overlapping and sealing of gas membrane
appropriately sealed at joints.

Photograph 3:
Evidence of top hats and sealing at service entry points.

Photograph 4:
Evidence of installation of air bricks.

LK Consult Ltd February 2023
Ref: CL-602-LKC 21 1616-03 Plots 10-25



Plot 16

Photograph 1:
Evidence of gas membrane installed across the plot.

Photograph 2:
Example of overlapping and sealing of gas membrane
appropriately sealed at joints.

Photograph 3:
Evidence of top hats and sealing at service entry points.

Photograph 4:
Evidence of installation of air bricks.
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Plot 17

Photograph 1:
Evidence of gas membrane installed across the plot.

Photograph 2:
Example of overlapping and sealing of gas membrane
appropriately sealed at joints.

Photograph 3:
Evidence of top hats and sealing at service entry points.

Photograph 4:
= Evidence of installation of air bricks.
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Plot 18

Photograph 1:
Evidence of gas membrane installed across the plot.

Photograph 2:
Example of overlapping and sealing of gas membrane
appropriately sealed at joints.

Photograph 3:
Evidence of top hats and sealing at service entry points.

Photograph 4:
Evidence of installation of air bricks.
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Plot 19

Photograph 1:
Evidence of gas membrane installed across the plot.

Photograph 2:

Example of overlapping and sealing of gas membrane
appropriately sealed at joints.
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Photograph 3:
Evidence of top hats and sealing at service entry points.
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Photograph 4:
Evidence of installation of air bricks.
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Plot 20

Photograph 1:
Evidence of gas membrane installed across the plot.

Photograph 2:
Example of overlapping and sealing of gas membrane
appropriately sealed at joints.

Photograph 3:
Evidence of top hats and sealing at service entry points.

Photograph 4:
Evidence of installation of air bricks.
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Plot 21

Photograph 1:
Evidence of gas membrane installed across the plot.

Photograph 2:
Example of overlapping and sealing of gas membrane
appropriately sealed at joints.

Photograph 3:
Evidence of top hats and sealing at service entry points.

Photograph 4:
Evidence of installation of air bricks.
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Plot 22

Photograph 1:
Evidence of gas membrane installed across the plot.

Photograph 2:
Example of overlapping and sealing of gas membrane
appropriately sealed at joints.

Photograph 3:
Evidence of top hats and sealing at service entry points.

Photograph 4:
Evidence of installation of air bricks.
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Plot 23

Photograph 1:
Evidence of gas membrane installed across the plot.

Photograph 2:
Example of overlapping and sealing of gas membrane
appropriately sealed at joints.

Photograph 3:
Evidence of top hats and sealing at service entry points.

Photograph 4:
Evidence of installation of air bricks.
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Plot 24

Photograph 1:
Evidence of gas membrane installed across the plot.

Photograph 2:
Example of overlapping and sealing of gas membrane
appropriately sealed at joints.

Photograph 3:
Evidence of top hats and sealing at service entry points.

Photograph 4:
Evidence of installation of air bricks.
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Plot 25

Photograph 1:
Evidence of gas membrane installed across the plot.

Photograph 2:
Example of overlapping and sealing of gas membrane
appropriately sealed at joints.

Photograph 3:
Evidence of top hats and sealing at service entry points.

Photograph 4:
Evidence of installation of air bricks.
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Based across the UK with offices in
Manchester, London,
Liverpool, Swindon and Glasgow.

Manchester (Head Office)
Unit 29

Eton Business Park

Eton Hill Rd, Radcliffe
M26 27S

t: 0161 763 7200
e: info@thelkgroup.com

Glasgow

Wright Business Centre
1 Lonmay Road
Glasgow

G334EL

t: 0141 773 6269
e:info@thelkgroup.com

LKL

GROUP

Swindon

39 Bowman House Business Centre

Bowman Court
Whitehill Lane

Royal Wootton Bassett
Swindon

SN4 7DB

t: 01793 987 390
e : info@thelkgroup.com

Liverpool

The Corn Exchange
Fenwick Street
Liverpool

L2 7QL

t: 0151 235 8716
e: info@thelkgroup.com

London

Brooklands Business Park
Wellington Way
Weybridge

KT130TT

t: 01932 871872
e:info@thelkgroup.com

» Geotechnical

> Contaminated Land
» Flood Risk and Drainage

> Asbestos

» Invasive Species
2 Land Remediation
> Project Management

» Land Drilling



