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1.0 INTRODUCTION

1.1 Introduction

GeoDyne Limited has been appointed by the Client, Ashley King (Developments) Ltd (now
trading as Ashwood Homes) to undertake a supplementary ground gas assessment for a
parcel of land at Balmoral Way, Holbeach.

We understand that the site has been redeveloped with 36 No. residential dwellings, which
have incorporated ground gas precautions. However, we understand that South Holland
District Council has queried the ground gas precautions adopted at the site, and requested
further comment from the Consultant (GeoDyne Ltd) with respect to the ground gas
precautions adopted.

1.2  Scope of Works
The scope of the works included the following:

Review the sites setting and previous intrusive investigation works.

Assess the potential provenance of the ground gases at the site.

Undertake an initial risk assessment of ground gases at the site.

Comment on the suitability of the installed ground gas protection measures.

The scope of works has been specifically designed to undertake the foregoing. All other
matters are specifically excluded from our remit.

1.3 Limitations

The conclusions and recommendations made in this report are limited to those that can be
made based on the findings of the investigation. Where comments are made based on
information obtained from third parties, GeoDyne Limited assumes that all third party
information is true and correct. No independent action has been undertaken to validate the
findings of third parties, unless specifically stated.

This report has been prepared in accordance with our understanding of current good practice.
However changes to good practice, guidance or legislation may necessitate revision of this
report after the date of issue.

GeoDyne Limited has prepared this report for the sole use and reliance of the Client, Ashwood
Homes, in accordance with our Standard Conditions and Limitations (included in Appendix VI).

This report may not be used or relied upon by any unauthorised third party without the explicit
written agreement of GeoDyne Limited.

1.4 Confidentiality

The risk assessment herein remains the intellectual property and trade secret of GeoDyne
Limited. The information contained within this report must not be disclosed or divulged to any
commercial Consultant or other third party without the prior written agreement of GeoDyne
Limited.

035051 Supplemeantary Ground Gas Assassment 1 Ashwood Homes
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SITE SUMMARY

Project Setting and Previous Works

The site comprises an approximately rectangular shaped parcel of land located to the east of
Balmoral Way, Holbeach, Lincolnshire. The site may be located centred around approximate
Ordnance Survey Mational Grid Reference 537160E 325310N, and covers an area of
approximately 1.73 hectares.

GeoDyne Ltd previously prepared the following report for the site:

« GeoDyne Ltd Report ‘Balmoral Way, Holbeach — Combined Phase | Desk Study & Phase
Il Exploratory Investigation For Ashley King (Developments) Ltd’, dated 31% July 2015,
Ref. D35051.

The site was originally proposed to be redeveloped with 48 MNo. residential dwellings (as
indicated on the proposed layout plan contained within the above report). Planning
permission for 36 No. dwellings at the site was obtained on 21% November 2019, Ref: H09-
0706-19. We understand that dwellings at the site have been constructed and occupied.

A site location plan is included in Appendix |, with a plan showing the proposed layout of the
site included in Appendix Il.

Ground Conditions

With respect to ground gases, the report identified the presence of Terrington Beds (Tidal Flat
Deposits) at the site, which were described as follows:

‘Tidal Flat Deposits comprise marine alluvium, salt marsh, tidal creek and river deposits,
typically consisting of Silt, Sand and Clay. They can include older marine alluvium or salt
marsh deposits (Barroway Drove Beds), typically consisting of silty Clay. Tidal Flat Deposits
may contain Peat either as a defined band (i.e. Nordelph or Lower Peat) or as impersistent
horizons.’

Furthermore, with respect to the potential for Made Ground, our report noted the following:

‘Wo man-made deposits (i.e. Made Ground, Worked Ground or Infilled Ground) are indicated
on the reviewed geological map publications on the site.

We would note that the historical publications revealed the presence of a former drainage
ditch and part of a pond that ran within the sites southeastern boundary, which appears to
have been infilled during expansion of former on-site commercial activities.

In addition, Made Ground deposits should be anticipated associated with previous commercial
activities on the site, together with the demolition of various buildings/structures.

It should also be noted that the central-southern part of the site forms an elevated plateau,
approximately 1m-1.5m above the typical ground levels on the site. This may be indicative of
former re-profiling/earthworks activities on the site, and may comprise entirely of Made Ground
soils. Other bunds/soil mounds were also noted during the course of our site walkover.’

035051 Supplemeantary Ground Gas Assassment 2 Ashwood Homes
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The following ground conditions were detailed in Section 8.4 of our report:

‘Topsoil (typically Made Ground topsoil) was encountered to depths of between 0.10m and
0.45m begl in a majority of the exploratory holes.

Made Ground was proven to depths ranging between 0.40m and 2.50m (absent in the
northern extent), with the greatest thicknesses revealed in the elevated plateau in the central-
southern part of the site. The Made Ground typically comprised clayey/silly sand or sandy
clay, with inclusions of brick, plastic sheeting, concrete, granite, flint and quartzite prevalent
throughout. Locally, demolition type rubble was encountered, which incorporated metal, glass,
ash and concrete blocks.

The elevated plateau forming the central-southern part of the site was found to comprise loose
to medium dense slightly clayey silty gravelly sand, progressing into soft very sandy gravelly
silt. The gravel component included various anthropogenic materials, such as whole bricks,
brick fragments, timber, masonry, plastic, coal, polystyrene, rubber, tile, glass and metal.
Within TP10 at approximately 1.10m begl a Princes mackerel can was identified — the can had
a copyright date of 2005 and a best before end date of July 2009. The underlying Made
Ground Silt also included anthropogenic materials, and locally exhibited an organic (stale)
odour. Within TP9 the silt exhibited dark grey discolouration (between approximately 1.70m
and 2.20m) and a slight diesel odour.

The underlying Natural Strata lypically comprised firm very sandy SILT (locally CLAY/SILT),
becoming soft or soft to firm with depth. Loose to medium dense very silty SAND was
encountered between 2.80m and 6.40m, which was encountered until termination of the holes
at depths of up to 15.95m begl.’

We have been informed that the Made Ground within the elevated plateau has previously
been removed from the site by others prior to development works.

Ground Gas Monitoring

Taking account of the findings of the desk study and intrusive works undertaken at the site, a
programme of ground gas monitoring was recommended and subsequently undertaken by
GeoDyne. Monitoring comprised & Mo. ground gas visits overtaken at approximately a weekly
basis.

The findings of the ground gas monitoring programme were detailed in Table 4 of our report
and is included below.

ifE v 140K [] =l [ i i) [N ()4

Parameter Minimum % by volume (viv) Maximum % by volume [viv)
Methane o 0.0
Carbon Dioxide 0.8 6.0
Oxygen 8.3 18.3
Flow (i) 0. 0

The programme of ground gas monitoring did not reveal measurable concentrations of
methane and similarly did not reveal measurable ground gas flow.

A maximum concentration of carbon dioxide of 6.0% by volume (v/v) was revealed.

035051 Supplemeantary Ground Gas Assassment 3 Ashwood Homes
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2.1.3 Ground Gas Assessment & Recommendations

The ground gas monitoring results were assessed against the following guidance, which was
current at the time of report production:

« British Standard BS 8485 ‘Code of practice for the design of protective measures for
methane and carbon dioxide ground gases for new buildings' (2015).

« CIRIA Report C665 ‘Assessing risks posed by hazardous ground gases to buildings'
(2007).

« NHBC & RSK Group publication 'Guidance on evaluation of development proposals on
sites where methane and carbon dioxide are present’ (March 2007).

The ground gas data was assessed against both BS8485:2015 and NHBC Guidance. In both
sets of guidance a Typical Maximum Concentration of Carbon Dioxide of 5% provides a
boundary been Green (NHBC) or CS1 (BS8485:2015) where no ground gas protection
measures are required and NHBC Amber 1 or BS8484:2015 CS52, where ground gas
protection measures become required.

We would note that both sets of guidance allow an element of Engineer judgement with
respect to the requirement of ground gas protection measures, where the level of carbon
dioxide exceeds 5% v/v, with BS8485 noting with respect to C31 in Table 2 Typically <1%
methane concentration and 5% carbon dioxide concentration (otherwise consider an increase
to CS2." In Table 14.2 of the NHBC guidance, note 3 states The Typical Maximum
Concentrations can be exceeded in certain circumstances should the Conceptual Site Model
indicate it is safe to do s0.”

With respect to ground gas protection measures, Section 8.6 of our Conclusions
recommended the following:

‘Based on the programme of ground gas monitoring undertaken the site may be classified as
Characteristic Situation ‘CS2" in accordance with BS8485:2015 and Amber 1 in accordance
with NHBC guidance. On the basis of the foregoing, and the development proposals for the
site, the following ground gas precautions may be adopted within proposed dwellings.

* Suspended floors with a clear ventilated void (i.e. beam and block).

* Provision of periscopic air-brick ventilation on two sides of each dwelling. The
recommended minimum area of ventilation for a sub-floor void is 1500mm?® per metre run
of wall or 500mm?* per square metre of floor area, whichever gives the greater area of
opening.

s [ow-permeabhility well installed proprietary gas membrane. The membrane should be
suitably lapped and taped and should be extended across wall cavities and lapped with
cavity trays to effectively exclude ground gases from the foolprint of the proposed
buildings. Service penetrations through the membrane should be kept to a minimum and
should be suitably sealed to the membrane. The membrane should be inspected by third
party in accordance with the requirements of CIRIA C735 ‘Good practice on the testing
and verification of protection systems for buildings against hazardous ground gas' (2014).
The membrane must be suitably robust fo withstand the construction process and should
be suitably protected following installation and inspection to minimise damage during
construction.

035051 Supplemeantary Ground Gas Assassment 4 Ashwood Homes
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The foregoing precautions would score 4.5 points in accordance with BS 8485:2015 and are
fherefore considered appropriate for the site, based on the requirements for a minimum of
protection level of 3.5 points. Alternative floor slab and ground gas protection measures (for
example cast in-situ reinforced suspended slab on a granular/ventilation layer) that give a
minimum protection score of 3.5 may be adopted at the site, to suit the requirements of the
Client.

Where the proposed dwellings are to benefit from a buildmark warranty (i.e. NHBC, or similar)
we would recommend that the Structural Engineer liaises with the warranty provider with
respect to the floor slab design and ground gas protection measures to ensure that the
proposals fully satisfy their requirements.’

Installed Ground Gas Protection Measures

We understand that since production of our report and securing planning permission for the
site, the Client has developed the site with 36 No. residential dwellings with associated
gardens etc.

We have been informed (in an email of 18" February 2021) that ground gas protection
measures have been incorporated into the dwellings, which may be detailed accordingly:

* Suspended beam and block floor (minimum 150mm clear void) with air bricks and
telescopic air bricks.
« Utilisation of a 2000g DPM (Lignofol 500) lapped and taped.

Ashwood Homes employed the services of Harlor to undertake ground gas membrane
inspection works which appear to have taken place between 24" January 2020 and 3™ August
2020. Harlor's visual inspection of gas protection measures records are included in Appendix
Il.

In all instances Harlor identified the site as having a CS2 characteristic situation and
concluded that the gas protection measures were acceptable and comply with the
specification. GeoDyne Ltd was not involved in the verification process.

Regulatory Comment

We understand that Mr A Jagger from Ashwood Homes Ltd is liaising with Susan Armour at
South Hollands District Council with respect to discharge of planning conditions as they relate
to ground gas protection measures (Planning Condition 4). A copy of Planning Permission for
the site is included in Appendix Il

In an email dated 17" February 2021, Ms Armour stated the following:

‘WHBC amber 1 and CS2 from the British standard are not the same, and are not
interchangeable. CS2 from the British Standard and CIRIA CB59 are not the same. Your
environmental consultants recommended CSZ2 from the British Standard, and what you have
installed does not meet that. You will need to go back to your consultant and get them fo sign
off on what you have installed and why, or ask them to recommend remedial measures.’

035051 Supplemeantary Ground Gas Assassment 5 Ashwood Homes



GeoDyne

3.0 GUIDANCE AND DATA REVIEW & RISK ASSESSMENT

31 Ground Gas Guidance

Guidance with respect to the assessment of ground gas data and provision of ground gas
protection measures is a relatively rapidly evolving subject area.

At the time of writing our report for the site (July 2015), BS8485 '‘Code of practice for the
design of protective measures for methane and carbon dioxide ground gases for new
buildings’, had only recently been revised (June 2015). Consequently, our report made
reference to both the new BS8485 guidance together with NHBC guidance.

In view of the fact that levels of carbon dioxide locally exceeded 5% v/v, ground gas protection
measures were recommended by GeoDyne Ltd. Section 8.6 of our Conclusions
recommended the following:

‘Based on the programme of ground gas monitoring undertaken the site may be classified as
Characteristic Situation ‘CS2’" in accordance with BS8485:2015 and Amber 1 in accordance
with NHBC guidance. On the basis of the foregoing, and the development proposals for the
site, the following ground gas precautions may be adopted within proposed dwellings.

Suspended floors with a clear ventilated void (i.e. beam and block).

Provision of periscopic air-brick ventilation on two sides of each dwelling. The
recommended minimum area of ventilation for a sub-floor void is 1500mm? per metre run
of wall or 500mm® per square metre of floor area, whichever gives the greater area of
opening.

s [ow-permeability well installed proprietary gas membrane. The membrane should be
suitably lapped and taped and should be extended across wall cavities and lapped with
cavity trays to effectively exclude ground gases from the fooiprint of the proposed
buildings. Service penetrations through the membrane should be kept to a minimum and
should be suitably sealed to the membrane. The membrane should be inspected by third
party in accordance with the requirements of CIRIA C735 ‘Good practice on the testing
and verification of protection systems for buildings against hazardous ground gas’ (2014).
The membrane must be suitably robust to withstand the construction process and should
be suitably protected following installation and inspection to minimise damage during
construction.

The foregoing precautions would score 4.5 points in accordance with BS 8485:2015 and are
therefore considered appropriate for the site, based on the requirements for a minimum of
protection level of 3.5 points. Alternative floor slab and ground gas protection measures (for
example cast in-situ reinforced suspended slab on a granular/ventilation layer) that give a
minimum protection score of 3.5 may be adopted at the site, to suit the requirements of the
Client.

Where the proposed dwellings are to benefit from a buildmark warranty (i.e. NHBC, or similar)
we would recommend that the Structural Engineer liaises with the warranty provider with
respect to the floor slab design and ground gas protection measures fo ensure that the
proposals fully satisfy their requirements.’

We would acknowledge that levels of carbon dioxide were only locally in excess of 5% wvlv,
with no methane or flow detectable. However, ground gas protection measures to comply with
CS2 were recommended by GeoDyne Ltd.

035051 Supplemeantary Ground Gas Assassment 6 Ashwood Homes
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Since production of our report in June 2015, guidance with respect to review of ground gas
data and provision of ground gas protection measures has continued to evolve, as detailed
below:

* CL:AIRE Technical Bulletin TB16 'Complete Continuous Monitoring in Underfloor Voids',
dated December 2017.

» Ambisense and EPG Ltd Information Sheet No. 1 ‘Using ternary plots for inferpretation of
ground gas monitoring data’, dated 30/07/2018.

» British Standards Publication BS8485:2015+A1:2019 ‘Code of practice for the design of
protective measures for methane and carbon dioxide ground gases for new buildings’.

« Ground Engineering Technical Paper ‘Risk and reliability in gas protection design — 20
years on. Part 1°, dated August/September 2019.

« Ground Engineering Technical Paper ‘Risk and reliability in gas protection design — 20
years on. Part 2°, dated October 2019.

Provenance Assessment (Ternary Plot)

To investigate the potential provenance (source) of ground gas at the site, we have
undertaken a Ternary Plot for the ground gas dataset in accordance with the Ground Gas
Information Sheet (No. 1) ‘Using ternary plots for interpretation of ground gas monitoring
results’, Wilson 5, Collins F and Lavery R (2018).

Page 1 of the ternary plot guidance states the following:

'‘BS8485:2015 and previous assessment methods (Wilson and Card, 1999, Boyle and
Witherington, 2007 and Wilson ef al, 2007) require that where the carbon dioxide
concentration exceeds 5% consideration is given to increasing a site classification from
Characteristic Situation 1 up to Characteristic Situation 2. Carbon dioxide is widely present in
natural ground at concentrations up to 21% and this often leads to uncertainty about whether
to increase the classification. A ternary plot can help assess gas monitoring data to identify if
there is an elevated risk and whether the classification should be increased.’

On page 6 of the same paper the following is stated:

‘Carbon dioxide is widespread in the sub surface environment and is generated by microbial
and geochemical purposes. If there is any organic, carbonate or pyrite content to the sites or
rocks then carbon dioxide could potentially be present at concentrations up to 21% w/v. Soils
in the UK where carbon dioxide is commonly encountered at elevated concentrations include
Glacial Till, Chalk, Terrace Gravel, Thanet Sand, Lambeth Group and Made Ground.

When monitoring wells are installed in these materials, the small volumes of organic material
are exposed o oxygen. This can result in biological respirafion or oxidation of the material
resulting in the production of carbon dioxide. Weathering of pyrites and the resuftant reactions
of acidic pore water with carbonate material can also cause increased concentrations of
carbon dioxide in the monitoring well headspace.

Low volumes of organic material in Made Ground can also degrade aerobically to produce
carbon dioxide, or may locally be degrading anaerobically with the process being so slow that
the methane completely oxidises to carbon dioxide before reaching the well headspace. In all
these cases the carbon dioxide is generated so slowly that it will not be emitted from the
ground surface in quantities or at a rate that is sufficient to pose a risk to overlying
development.

035051 Supplemeantary Ground Gas Assassment 7 Ashwood Homes
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However, there are siluations where carbon dioxide could pose a risk and elevated
concentralions require careful consideration:

Landfill gas migration through open fractured rock or other highly permeable pathway;
Old open coal mine workings that have a free connection to the ground surface.
High flow of acidic mine water in open working or fractured rock with an open pathway fo
the surface;
= Volcanic activity causing emission of gas from the ground.

For this reason, all of the commonly used screening approaches used in the UK
(BS8485:2015, Wilson and Card, 1999, CIRIA Report C665 — Wilson et al and NHBC — Boyle
and Witherington, 2007) have a requirement to consider increasing the characteristic sifuation
of a site identified as Characteristic Situation 1 or Green based on the Gas Screening Value, if
carbon dioxide concenirations exceeding 5% have been recorded.

This increase in characteristic situation is not a mandatory requirement in any of the guidance
documents. The distribution of elevated concentrations and the source of the gas should be
considered before deciding whether the increase is appropriate. In most cases there will not
be any need to increase the classification if the carbon dioxide is caused by biological
respiration of small quantities of organic material. Increasing the characteristic situation is only
likely to be a requirement if the gas source is one of the four high risk sources identified
above...’

We would note that the site is not identified as one of the four high risk categories listed on
page 6 of Ground Gas Information Sheet No. 1. Consequently it is considered appropriate to
utilise ternary plots to examine the relative concentrations of methane, carbon dioxide, oxygen
and nitrogen encountered at the site,

The ternary plots have been prepared using bespoke ternary plot spreadsheets prepared by
Land Quality Management (LQM - published in 2019) and purchased under licence by
GeoDyne Ltd.

The data, comprising all 18 Mo. individual borehole datasets (methane, carbon dioxide and
oxygen) has been entered into the ternary plot spreadsheet and the results plotted on Chart A
with Carbon Dioxide and Methane plotted on two axes with the third comprising
Oxygen+Nitrogen.

With respect to Chart A the results plot within an area indicative of ambient air whilst also
generally plotting in an area indicative of microbial respiration of organic materials in soil (zero
methane and low flow). We note that no methane or flow was recorded on the site.

The Ternary Plot for Chart A is included in Appendix V.

Ground Gas Risk Assessment

The result of the Ternary Plot indicates that the levels of carbon dioxide encountered, when
taking account of the absence of methane (and measurable flow), are suggestive of ambient
air whilst also predominantly plotting in an area of the chart suggesting microbial respiration of

organic materials in soil.

As a secondary check to the foregoing, it is possible to undertake steady state subfloor
modelling, to attempt to model likely levels of carbon dioxide in the subfloor void.

035051 Supplemeantary Ground Gas Assassment 3 Ashwood Homes
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Steady State Sub-Floor Modelling

The NHBC published report ‘Guidance on Evaluation of Development Proposals on Sites
Where Methane and Carbon Dioxide are Present’ (Report Edition No. 4, 2007), provides a
basis for the design of Gas Screening Values and the design of ground gas protection
measures through from Green < Amber 1 < Amber 2 < Red.

The Criteria for Green conditions are based on ‘limiting equilibrium’ ground gas concentrations
in the subfloor void of dwellings.

Appendix F of the guidance states the following:

‘The model low-rise housing development is based upon a model low-rise house as shown in
Figure 1. The property has a floor plan of 8.00m x 8.00m, giving a floor area of 64m-°.
Continuing the assumption that an individual 50mm internal diameter borehole relates to an
approximate area of 10m? (proposed by Pecksen (1985) and further expanded by Ove Arup &
Partners (1996)), this therefore, represents 6.4 boreholes for the floor plan of the house.

Low-Rise Housing Development

{6.00m x 8.00m = 64m?) covers an area | Small room considered for CO2
equivalent to 6.4 boreholes. calculations.

(1.50 x 1.50 x 2.50m = 5.63m3)

,-""’,’f

Sub floor void considered e
for CH4 & CO2

0.24m3hr room
COy leak
< == yentilation rate
* 0.40m3hr void
A '

Sub-floor void =P yentilation rate
(8.00m x 8.00m x 0.15m = 9.60m?3)

+
]

What is Gas Screening Valua?

Figure F1: Model Residential Property Developed for Calculating Maximum
Permitted Equilibrium Gas Concentrations within the Sub-Floor Void

The model low-rise house was given the minimum recommended sub-floor height of 0.15m as
specified in the Building Regulations ‘Approved Document C' (Department of the Environment
and the Welsh Office, 2004 edition), which produces a sub-floor void space of 9.60m® As a
worst-case scenario, it was considered that the ventilation rate which the sub-floor void was
subject to a complete volume change every 24 hours, which is considered to be highly
conservative. The ventilation rate, therefore, is 9.60/24 = 0.40m%/hr.

035051 Supplemeantary Ground Gas Assassment 2] Ashwood Homes
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With respect to carbon dioxide the NHBC states the following:

‘For carbon dioxide, however, it is not considered to be a problem how much gas is contained
within the sub-floor void, as humans will not be entering into it. What is of concern is if the
membrane and/or floor above the sub-floor void are accidentally or otherwise penetrated,
which would allow for a release of carbon dioxide into the house. Therefore, for carbon dioxide
a leak of gas from the sub-floor void into a small room (e.g. downstairs toilet with soil pipe
potentially passing into sub-floor void) of dimensions 1.50m x 1.50m x 2.50m with a total room
volume of 5.63m3 was considered. Again, as a worsf-case scenario, it was considered that
the ventilation rate of the room was subject to a complete volume change every 24 hours,
which is again considered to be highly conservative. The ventilation rate within the room is,
therefore, 5.63 / 24 = 0.24m"/hr. The leak from the sub-floor void was assumed to account for
ten percent (0.024m*/hr) of the small room ventilation rate, which is considered to represent a
significant leak. Therefore, this is considered to be highly conservalive in its approach.’

With respect to the boundary between a Green and Amber 1 site, the NHBC note the
following:

‘If a sub-floor void were to be present, which would allow CO; fo leak into a small room, the
maximum equilibrium concentrations of carbon dioxide considered allowable within the small
room would be 25% of the Amber 2/Red concentration, which is 0.125%v/v. Thus, from the
Amber 2/Red calculations, the maximum concentration of carbon dioxide entering the small
room equates to 1.25%v/v of 0.40m>/hr = 0.005m>hr = 5l/hr.

Assuming that the house occupies an area equivalent fo 6.4 boreholes, the GSV for Green to
Amber 1 Traffic Lights is:

s 5/6.4=0.78lr.

The Typical Maximum Concentration for Green to Amber 1 Traffic Lights is 5.0%v/v. If the
GSV is not exceeded, no gas protection measures are considered necessary for carbon
dioxide. However, if the GSV of carbon dioxide is above this value it would cause an Amber 1
Traffic Light and development should include protection measures as prescribed in Amber 1.
The Typical Maximum Concentration may be exceeded if the GSV indicates it is safe to do so
or a site-specific GSV can be derived.’

3.3.1.1 NHBC Green Sites

The modelled maximum limiting equilibrium concentration for carbon dioxide in a subfloor void
of a property at a Green site may be calculated as 1.25% v/v (see foregoing commentary from
the NHBC, this compares to the maximum permissible concentration of carbon dioxide in a
monitoring point of 5% viv).

The selection of a value of carbon dioxide in the subfloor void is supported by CL:AIRE
Technical Bulletin 16, page 4 which states '...a threshold concentration for carbon dioxide is
not provided by NHBC but the value of 1.25% is appropriate in an unoccupied subfloor void.’

3.3.1.2 Steady State Modelling

GeoDyne Ltd has prepared a spreadsheet allowing steady state modelling of predicted levels
of carbon dioxide for subfloor voids at a site, taking account of factors such as concentration
of the gas being modelled, flow rate of the gas being modelled, dimensions of the property
being considered, height of the subfloor void and an assumed rate of air change within the
subfloor void of 1 per day.

035051 Supplemeantary Ground Gas Assassment 10 Ashwood Homes
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The following details were provided by the Client in an email dated 18" February 2021:

* A suspended beam and block floor has been used at the site and that this is ventilated with
air bricks in accordance with the standards.

» Height of subfloor void — 0.15m.

« Approximate length of standard dwelling — 9m.

» Approximate width of standard dwelling — 5.5m

Modelling was undertaken using the maximum concentration of carbon dioxide revealed by
GeoDyne Ltd of 6.0% w/v.

Mo measurable flow of ground gas was encountered during any monitoring visit. In
accordance with good practice, the limit of detection (LOD) of the measurement device
(GA2000) equating to 0.1Vhr, should be used in calculations.

3.3.1.3 Carbon Dioxide

Adopting the highest concentration of carbon dioxide reported by GeoDyne of 6.0% v/v and
adopting the LOD flow rate of 0.1l/h, and allowing for one air change in the subfloor void per
day, a calculated maximum carbon dioxide concentration of 0.0096% v/v is derived based on
the monitoring data obtained. This is below the NHBC Limiting Equilibration Concentration
(LEC) of Carbon Dioxide of 1.25% for a Green Site.

Where the rate of air change in the subfloor void is reduced to one per month, the maximum
modelled concentration of carbon dioxide in the subfloor void of 0.288% is calculated and this
is also below the NHBC Limiting Eguilibration Concentration (LEC) of Carbon Dioxide of
1.25% for a Green Site.

A copy of our Steady State assessment is included in Appendix V.

035051 Supplemeantary Ground Gas Assassment 11 Ashwood Homes
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CONCLUSIONS

The following conclusions relate to a reassessment of the sites ground gas regime and
installed ground gas protection measures. All other matters are beyond the remit of this
report.

Summary

GeoDyne Ltd undertook a programme of ground gas monitoring at the site in 2015. The
monitoring programme revealed a maximum concentration of carbon dioxide of 6% v/v. No
methane or measurable flow was encountered at the site.

Based on the ground gas regime encountered, interpreted in accordance with the guidance
published at the time of reporting, GeoDyne recommended the provision of ground gas
protection measures at the site. The measures included adoption of a suspended ventilated
subfloor void and low-permeability well installed proprietary gas membrane with third party
verification.

We have been informed that a suitably suspended and ventilated beam and block floor was
adopted at the site, together with suitable air bricks and telescopic vents. However, a 2000g
DPM (Lingofol 500) was used at the site rather than a proprietary gas membrane.

Ashwood Homes utilised Harlor to undertake the inspection and validation of the installed
membranes. Harlor identified the site as CS2 on their inspection sheets and concluded on a
plot specific basis that installed protection measures complied with the specification.

We would note that the use of 2000g DPM as a gas protection membrane, whilst historically
acceptable, is no longer generally accepted. MNormally a proprietary ground gas resistant
membrane is required on sites requiring ground gas protection measures. Whilst not a
proprietary ground gas resistant membrane, the 2000g DPM, where well installed and
validated, should reduce the potential migration of ground gases from the subfloor void.

In view of the relatively low concentrations of carbon dioxide, and absence of measurable
methane and flow, GeoDyne Ltd has undertaken a provenance assessment of the ground gas
encountered at the site, taking into account new guidance published after production of our
previous report. The individual ground gas monitoring results plot within an area indicative of
ambient air whilst also generally plotting in an area indicative of microbial respiration of
organic materials in soil (zero methane and low flow). The carbon dioxide is not indicative of
geogenic or landfill gas.

We have also undertaken a steady state ground gas assessment of the subfloor voids at the
site adopting typical values provided by the Client. Taking account of the low levels of carbon
dioxide (maximum 6% v/v) and the absence of measurable flow (0.1l/hr adopted in the model),
the model identifies a maximum steady state level of carbon dioxide in the subfloor void of
0.0096% v/v (based on 1 subfloor air change per day), which is significantly below the NHBC
Limiting Equilibration Concentration (LEC) of Carbon Dioxide of 1.25% for a Green Site.

Taking account of the foregoing, we would conclude that the ground gas protection measures
installed by Ashwood Homes and verified by Harlor (both confirmed in an email from the Client
dated 18" February 2021), are suitable for the proposed development, when considering the
ground gas regime, ground gas provenance and in consideration of steady state modelling
(suggesting NHBC Green subfloor conditions). No further works or mitigation are therefore
considered to be necessary at the site.

035051 Supplemeantary Ground Gas Assassment 12 Ashwood Homes
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Plot Schedule
Plot Mo | House Type
1 Aire
2 Aire
3 Ribble
4 Ajra
5 Mere
& Lock
7 Lock
8 Ribble
9 Mere
10 Ribble
1 Deae
12 Dee
13 Aire
14 Ajre
15 Meare
16 + AT32-Dee
House Type Schedule - Open Market
17 * AT32-Dee
House Type Soft Storays Beds Mo of
18 = AT732-Dee
Dee 732 2 2b 4p 2
19 % AT32
Ajre 802 2 3b 5p 7
20 * AT32
Coronation 932 2 3b 5p 4
21 % AATY
Lock 1079 2 3b 5p 2
22 % A4TY
Mare 1080 2 3b 5p ]
23 % A4T
Ribble 1283 2 4b 7p 7 3 o
Total 27 24 * haTh
25 Ribble
26 Mere
. 27 Ajre
House Type Schedule - Shared Ownership
28 Coronation
House Type Soft Storeys Beds Mo of
29 Coranation
k AT32-Dee 73z 2 2b 4p 3
30 Ribble
Total 3
i Ribble
32 Coronation
33 Coranation
House Type Schedule - Rented )
34 Ajra
House Type Saft Sloreys Beds Mo of a5 Mere
% A4TI 479 2 ib 2p 4 %6 Ribble
*  ATIZ 73z 2 2b 4p 2 v 80 Shared Ownership
Total 6 * R Renled

325400.000M

325350 000N

- 325300.0001

- 325250.000M

325200.000N

A 03.07.2019 | Single garage added to plots 1, 2, 13, 14, 27 and 34.

Riv, Date Desscription

HWOOD

HOMES

1 Goodison Road, Lincs Gateway Business Park,
Spalding, Lincs, PE12 6FY T: 01406 4905530

PROJECT:

Proposed Residential
Development at
Balmoral Way, Holbeach

DRAWING:

Site Layout
SCALE: 1:500@A1 DRAWN: MII
DATE: JUNE.2019 REVISION: A
DEAWING Mo:

72-5L-01




Council Offices

Ashley King Developments Priory Road
1 Goodison Road f-f]ig':sghire
. . |
Lincs Gateway Business Park PE11 2XE
Spalding Admin 01775 764723
DC Officers 01775 764703
PE12 6FY facsimile 01775 762937

planningadvice@sholland.gov.uk
www, sholland.gov.uk

TOWN AND COUNTRY PLANNING ACT 1990

SECTION 73 MODIFICATION
Reference: H09-0706-19 Date of Decision: 21st November 2019
Applicant: Ashley King Developments

Location:
Description:

1 Goodison Road

Lincs Gateway Business Park
Spalding

Lincs

PE12 6FY

Land Off Balmoral Way Holbeach Spalding

Proposed residential development comprising 36 dwellings - approved under
H09-0288-15. Modification of Condition 2 to allow amendments to previously
approved plans.

South Holland District Council hereby give notice that this application has been
GRANTED (or equivalent) subject to the following condition(s):

1 The development must be begun no later than 20 February 2021.

Reason: As required by Section 91 of the Town and Country Planning Act 1990 as
amended by the Planning and Compulsory Purchase Act 2004.

2 The development hereby permitted shall be carried out in accordance with the following
approved plans:

Under the present application

72-SL-01A

RIBB-V-DS-01

Under HO9-0288-15
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203.Aff-1B2P-02R.P.01
203.Aff-2B4P-01.P.01
203.Aff-3B5P-01.P.01
203.DDG.P.0O1
203.K252B01-B.P.01
203.K253B01-B.P.01
203.K253B02-B.P.01
203.K253B04-B.P.01
203.LP.01

Approved Flood Risk Assessment (prepared by Geoff Beel Consultancy, dated January
2015)

Reason: For the avoidance of doubt and in the interests of proper planning

3 Before the commencement of the development hereby permitted beyond oversite a
schedule of external materials of construction of buildings and hard surfaced areas shall
be submitted to and approved in writing by the Local Planning Authority. The
development shall be constructed in accordance with the materials so approved.

Reason: To ensure that the Local Planning Authority retains control over the external
materials of construction of the development in the interests of the character and
appearance of the development and the visual amenity of the area in which it is set.

This Condition is imposed in accordance with Policies 2 and 3 of the South East
Lincolnshire Local Plan, 2019.

4  The development hereby permitted shall not be commenced until a scheme to deal with
any contamination of land or pollution of controlled waters has been submitted to and
approved in writing by the Local Planning Authority (LPA) and until the measures
approved in that scheme have been implemented. The scheme shall include all of the
following measures:

i) a desk-top study carried out to identify and evaluate all potential sources of
contamination and the impacts on land and/or controlled waters, relevant to the site. The
desk-top study shall establish a 'conceptual site model' and identify all plausible pollutant
linkages. Furthermore, the assessment shall set objectives for intrusive site investigation
works/Quantitative Risk Assessment (or state if none required). Two full copies of the
desk- top study and a non-technical summary shall be submitted to the LPA without delay
upon completion.

i) if identified as being required following the completion of the desk-top study, a site
investigation shall be carried out to fully and effectively characterise the nature and extent
of any land contamination and/or pollution of controlled waters. It shall specifically include
a risk assessment that adopts the Source-Pathway-Receptor principle, in order that any
potential risks are adequately assessed taking into account the sites existing status and
proposed new use. Two full copies of the site investigation and findings shall be
forwarded to the LPA without delay upon completion.

iii) thereafter, a written method statement detailing the remediation requirements for land
contamination and/or pollution of controlled waters affecting the site shall be submitted to
and approved in writing by the LPA, and all requirements shall be implemented and
completed to the satisfaction of the LPA. No deviation shall be made from this scheme. If
during redevelopment contamination not previously considered is identified, then the LPA
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shall be notified immediately and no further work shall be carried out until a method
statement detailing a scheme for dealing with the suspect contamination has been
submitted to and agreed in writing by the LPA.

iv) two full copies of a full closure report shall be submitted to and approved in writing by
the LPA. The report shall provide verification that the required works regarding
contamination have been carried out in accordance with the approved Method
Statement(s). Post-remediation sampling and monitoring results shall be included in the
closure report to demonstrate that the required remediation has been fully met.

Note

The applicant is advised that the phased risk assessment required by the Contaminated
Land Scheme Condition should be carried out in accordance with the procedural guidance
of the Environmental Protection Act 1990 Part 11A.

The applicant's attention is also drawn to the document entitled "Developing Land Within
Lincolnshire - A guide to submitting planning applications to develop land that may be
contaminated”, which can be obtained through the Local Environmental Health
Department.

Reason: To assess whether the site is polluted and to address any pollution to ensure a
satisfactory development. This issue is integral to the development and therefore full
details need to be finalised prior to the commencement of works.

This Condition is imposed in accordance with Policy 30 of the South East Lincolnshire
Local Plan, 2019.

5 The development hereby permitted shall be carried out in accordance with the measures
set out in the approved Flood Risk Assessment (prepared by Geoff Beel Consultancy,
dated January 2015) forming part of planning application ref. H09-0288-15, and in
particular the following mitigation measures:

- Finished floor levels shall be set no lower than 3.6m AOD;
- All dwellings shall be a minimum of two storeys;
- Flood resilient construction shall be incorporated throughout the development.

The mitigation measures shall be fully implemented prior to occupation and subsequently
in accordance with the timing/phasing arrangements embodied within the scheme, or
within any other period as may be agreed in writing by the local planning authority.

Reason: To ensure that the development does not increase the risk of flooding or be at
risk of flooding.

This Condition is imposed in accordance with Policies 3 and 4 of the South East
Lincolnshire Local Plan, 2019 and national guidance contained in Section 14 of the
National Planning Policy Framework, 2019.

6 Before the commencement of the development hereby permitted, full details of the
existing and proposed site levels and proposed floor levels of the buildings and hard
surfaced areas shall be submitted to and approved in writing by the Local Planning
Authority. The development shall be constructed in accordance with the details so
approved.

Feason: To reduce the risk of flooding of the development. This issue is integral to the
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development and therefore full details need to be finalised prior to the commencement of
works.

This Condition is imposed in accordance with Policy 4 of the South East Lincolnshire
Local Plan, 2019 and national guidance contained in Section 14 of the National Planning
Policy Framework, 2019.

7 Before the commencement of the development hereby granted beyond oversite, full
details of the proposed means of foul and surface water disposal to separate systems
shall be submitted to and approved in writing by the Local Planning Authority and the
details so approved shall be implemented in full before there are any flows into the
receiving systems.

Reason: To ensure that the site is adequately drained, to avoid pollution, and to prevent
increased risk of flooding.

This Condition is imposed in accordance with Policies 2, 3 and 30 of the South East
Lincolnshire Local Plan, 2019 and national guidance contained in Section 14 of the
National Planning Policy Framework, 2019.

8 Before the development is commenced beyond oversite, full details of the proposed
soakaway system for the disposal of surface water from the development hereby
permitted, including percolation test results, shall be submitted to and approved in writing
by the Local Planning Authority. Should the percolation test results be considered
unacceptable by the Local Planning Authority details of an alternative means of providing
for surface water drainage shall be submitted for consideration. The approved means of
surface water drainage shall be implemented in full before the development hereby
permitted is first brought into use.

Reason: To ensure that the site is adequately drained, to avoid pollution, and to prevent
increased risk of flooding.

This Condition is imposed in accordance with Policies 2, 3 and 30 of the South East
Lincolnshire Local Plan, 2019 and national guidance contained in Section 14 of the
Mational Planning Policy Framework, 2019.

9 Before the commencement of the development hereby permitted beyond oversite, the
approval of the Local Planning Authority is required to a scheme of landscaping and tree
planting for the site indicating, inter alia, the number, species, heights on planting and
positions of all the trees, together with details of post-planting maintenance. Such
scheme as Is approved by the Local Planning Authority shall be carried out and completed
in its entirety during the first planting season following practical completion of the
development. All trees, shrubs and bushes shall be maintained by the owner or owners of
the land on which they are situated for the period of five years beginning with the date of
completion of the scheme and during that period all losses shall be made good as and
when necessary.

Note: The applicant is recommended to employ a qualified and experienced landscape
designer to produce a landscaping scheme for the development.

Reason: To ensure that the development is adequately landscaped, in the interests of its

visual amenity and that of the area in which it is set.
This Condition is imposed in accordance with Policies 2 and 3 of the South East
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Lincolnshire Local Plan, 2019.

10 Prior to its installation, details of the proposed boundary treatment, including a schedule of
materials, and details of the size and species of any hedging, shall be submitted to and
approved in writing by the Local Planning Authority, and the details so approved shall be
implemented in full before the development is first brought into use.

Reason: In the interests of the character and appearance of the development and the
visual amenity of the area in which it is set.

This Condition is imposed in accordance with Policies 2 and 3 of the South East
Lincolnshire Local Plan, 2019.

11 An equipped children's play area shall be provided within the site. The timing of the
implementation, location, detailed design, layout, specification of the equipment, and the
management and maintenance regime of the play area shall be submitted to and
approved in writing by the Local Planning Authority. The play area shall be provided in
accordance with the details so approved, and thereafter so maintained.

Reason: To ensure that adequate play provision is made for the occupiers of the
development hereby permitted and that the facility is adequately managed and
maintained.

This Condition is imposed in accordance with Policy 32 of the South East Lincolnshire
Local Plan, 2019.

12 All areas of publicly accessible open space shown on the approved plans shall be laid out
and made available for use prior to the occupation of the 18th dwelling, and shall
thereafter be so maintained.

Reason: To ensure that adequate open space provision is made available for the
occupiers of the development hereby permitted and that provision is made for the
management and maintenance of the open space.

This Condition is imposed in accordance with Policy 32 of the South East Lincolnshire
Local Plan, 2019.

13 A management plan for the areas of publicly accessible open space and any outdoor play
areas, including management responsibilities and maintenance schedules, shall be
submitted to and approved in writing by the Local Planning Authority prior to the
commencement of the development hereby permitted beyond oversite. The management
of these areas shall be carried out in accordance with the details so approved.

Reason: To ensure that adequate open space provision is made available for the
occupiers of the development hereby permitted and that provision is made for the
management and maintenance of the open space.

This Condition is imposed in accordance with Policy 32 of the South East Lincolnshire
Local Plan, 2019.

14 Before each dwelling is occupied, the roads and footways providing access to that
dwelling, for the whole of its frontage, from the existing public highway, shall be
constructed to a specification to enable them to be adopted as highways maintainable at
the public expense, less the carriageway and footway surface courses. The carriageway
and footway surface courses shall be completed within three months from the date upon
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which the erection is commenced of the penultimate dwelling.

Reason: To ensure safe and adequate access to the site and to each dwelling.
This Condition is imposed in accordance with Policies 2 and 3 of the South East
Lincolnshire Local Plan, 2019.

15 Prior to commencement of development on site details of construction management shall
be submitted to and approved in writing by the Local Planning Authority, the details to
include:

- parking for all vehicles associated with construction including employees cars;

- access for all construction traffic (to be via Foxes Low Road);

- hours of working;

- measures to control dust, noise, vibration and smoke;

- measures to prevent mud and debris entering the public highways by construction traffic
including wheel washing facilities.

Construction shall be carried out only in strict accordance with the approved details and
access for construction related vehicles shall only be via Foxes Low Road.

Feason: In the interests of the amenity of local residents during the construction process.
This Condition is imposed in accordance with Policies 2 and 3 of the South East
Lincolnshire Local Plan, 2019.

16 Details of the design and positions of all external boxes for gas and electricity supplies
and of any gas flues and soil vent pipes shall be submitted to and approved in writing by
the Local Planning Authority prior to their installation and there shall be no variation from
the details so approved.

Reason: To ensure that the Local Planning Authority retains control over these details of
the development in the interests of the character and appearance of the development and
the visual amenity of the area in which it is set.

This Condition is imposed in accordance with Policies 2 and 3 of the South East
Lincolnshire Local Plan, 2019.

Motes:

The Local Planning Authority has acted positively and proactively in determining this
application by assessing it against all material considerations, including national guidance,
planning policies and representations that have been received during the public
consultation exercise, and subsequently determining to grant planning permission.

This decision notice, the relevant accompanying report and the determined plans can be
viewed online at http://planning.sholland.gov.uk/OcellaWeb/planningSearch

The permitted development requires the formation of a new/amended vehicular access.
Applicants should note the provisions of Section 184 of the Highways Act 1980. The
works should be constructed to the satisfaction of the Highway Authority in accordance
with the Authority's specification that is current at the time of construction. For further
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information, please telephone 01522 782070 or e-mail
developmentmanagement@lincolnshire.gov.uk.

This planning permission is subject to an Agreement under Section 106 of the Town &
Country Planning Act 1990 dated 19 February 2018 and Deed of Variation dated 18
November 2019 and can only be implemented as a consequence of meeting the
provisions of that Agreement

Future occupants are strongly advised to register with the Environment Agency's free
Floodline Warnings Direct Service

Phil Norman
Planning and Building Control Manager
South Holland District Council

BUILDING REGULATIONS:

This decision refers only to planning permission as granted under the Town and Country Planning
Act 1990. The works that you are proposing may also require Building Regulations and this planning
permission does not give authority under Building Regulations to commence work. Please contact
the Building Control section for further information on 01775 764557 or bcadmin@sholland.gov.uk
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RIGHTS OF APPEAL

Appeals to the Secretary of State

If you are aggrieved by the decision of your Local Planning Authority to refuse permission for the
proposed development or grant consent subject to conditions, then you can appeal to the Secretary
of State under Section 78 of the Town and Country Planning Act 1990 or Section 20 of the Planning
(Listed Building and Conservation Areas) Act 1990.

Timescales for appealing

The deadlines for appeals are calculated from the date of decision and are as follows for the types of
applications below:

12 Weeks 6 Months 8 Weeks
Householder Planning Consent to Display
Applications Permission Adverts

Minor Commercial Listed Building
Development Consent
Agricultural Other Prior
Determinations Approval Applications
Householder Prior
Approval Applications

If you intend to submit an appeal that you would like examined by inquiry then you must notify the
Local Planning Authority and Planning Inspectorate (inquiryappeals@planning inspectorate.gov.uk)
at least 10 days before submitting the appeal. Further details are on GOV.UK.

Enforcement Notices

If an enforcement notice was served prior to the planning application being determined then the
deadline for appealing is 28 days from the date of the planning refusal.

If an enforcement notice is served after the planning application is determined then the deadline for
appealing is 28 days from the date of the enforcement notice OR the timescales stated above for
each application type from the date of the planning refusal - whichever is sooner.

Appeals can be made online at: https://www.gov.uk/planning-inspectorate. If you are unable to
access the online appeal form, please contact the Planning Inspectorate to obtain a paper copy of
the appeal form on tel: 0303 444 5000.

The Secretary of State can allow a longer period for giving notice of an appeal but will not normally
be prepared to use this power unless there are special circumstances which excuse the delay in

giving notice of appeal.

The Secretary of State need not consider an appeal if it seems to the Secretary of State that the
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Local Planning Authority could not have granted planning permission for the proposed development
or could not have granted it without the conditions they imposed, having regard to the statutory
requirements, to the provisions of any development order and to any directions given under the
order.

Purchase Notices

If either the Local Planning Authority or the Secretary of State refuses permission to develop land or
grant it subject to conditions the owner may claim that he can neither put the land to a reasonably
beneficial use in its existing state nor can he render the land capable of a reasonably beneficial use
by the carrying out of any development which has been or would be permitted.

In these circumstances the owner may serve a purchase notice on the Council in whose area the
land is situated. This notice will require the Council to purchase his interest in the land in
accordance with the provisions of the Part VI of the Town and Country Planning Act 1990 or Section
32 of the Planning (Listed Building and Conservation Areas) Act 1990.

Compensation

In certain circumstances compensation may be claimed from the Local Planning Authority if
permission is refused or granted subject to conditions by the Secretary of State on appeal or on
reference of the application to him.

These circumstances are set out in Section 114 and related provisions of the Town and Country
Planning Act 1990 and Section 27 of the Planning (Listed Building and Conservation Areas) Act
1990.
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Notes: Inspection checklist

11 | Undarside of gas membmne
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i o Peb i A a8 it | b AT ! ih
11 Condltion af sub-grade and
undérside af gas mambrane 61,_‘,,.,
1.2 | Gas membrane 1ype /
o STO
1.3 |G= mambrans condition éf &
oe
1.4 | Joining mpe product
CLEoik Douta e SIE0  Jonurwe, TARS
15 |Lappig denss iSes ME&AP‘, AU T AL TARS & | oo atnie
{AlETT 1770 -
16 |Laps, welds B |, "
= - J&wqu TR AN A ByE
LT |Service sntriss sesis

V{gm_fzy TOF Nar cAnnTS

——
t el A

MM IS0 et CUAE. VERTSATED Ve (D

21 | Sub-fioor vold
2.2 | External wall airbricks AS DRI

2.3 | Intarnal siseper walls N s

24 | Bl vent insncken/ducs MNAA T PT A BB e DD

3 Actvewothy

B core vEr s

= AR -

al

Sysiam detalla

o il




Notes: inspection checklist

1.1 | Urderside of gas mambmane

Check thal the sub grade does nol contain rough/ unevan surfaces, &
approprialely claan and Lhat thera are no hard; sharp obdecta That protective asnd
blinding or geotaxtiia (If spaciied) & present and mesls the design critera.

1.2 | Gas membrsne type

Manufsctumr and product spec ication, gauge, colour, brand,/ name, materisl
baleh/mil numbers, storags amangaments | protected from dirdamaga?)

1.3 | Gaa mambrana condition

Opan punclires, ears, rips, stralching? Excessive lootprints /avidence of traffic?
Presence of dabris? Repairs? Signs of weakness Such a3 mised o sunkean
indantalions? Pratection plan in piace Lo restrct sccess Lo lain gas membrana?

14 | Joining lape product

Product type. brand, thickness, matanal, width, colour? Usa of double sided tape?

15 | Lapping design

Joints Bpped and saaled in accordanca with manufacturars réquiramentsy’
apecication? Minimurn ovarlap insurad? Sections Lapad Iwica?

1.6 | Laps and |oinls sealed

Walds complata? Appropriatd ining/ doubls aided Laps ued?

1.7 | Sarvice anirkes sealed

Top hats sasl arangemants (wed arcund sarvica antries? Use of Jublies clips?

21 | Sub-Noor vold

Is a chack possibia? Vold former? Gravel (lvpe/spac i ication® Height of void
spaca? Is k clear?

2.2 | Extarnal wall arricks

Num bers, sge, poskions 8s gesgn drawing?

2.3 | imernal sleapar walls

Ventlation holes (honeycomb brickwork,/pipe crossings?) - sire, spacing, location
in accordance with design?

2.4 | Extarnal vent tmnches/ducts

Located and consbructed (n acoond ance with design drawings? If opendapped
graval - gmvel type/prsance of fines? I pipe o other vent, cheek pos Kon and
conalructon lor functignalty and absenos of blockages. Abibty of void lomer lo
withstand baaring of (he suparstructura?

31 | Active vanting

Type of 8 supply: machanical, natural, combined? Location/condlt len/mum bar of
fans and vants? Location and &2 of [niels? Povision of aircleaning devices and
air healers? Supply and exhaust ductwork? Alam provislon/Instalation? Gas
monitoring systeam in undardioor woid 7

Photographs

Na | Deseription

=
r.‘;"‘l?n! Acceplabde and oo ply with tha s pecification

The gas proteclion maasums inspeciad: | b Am scceplable but ltenlion |8 drawn 1o Eeues related 1 Rem no. e

¢ Ara nol sccoplable dos fo the issees releted 1o ilem no, o

M T Clowson
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VISUAL INSPECTION OF GAS PROTECTION MEASURES

St name: —

m’-‘lmoﬁﬂ-::. hﬁ,_,m s characbenslic Muanon; C g z.

Job numbar: Type of deveiopment and bul ding/block chacked (reskdential/
commarcial/othan) es/

Data: Busoing deacription: 5
&/Z[zczo 2 Plory G &S

Visk by: Foundation Lypa: (suspandad floor qffedtie

Weathar nmﬂmum;{:{r{. AT Gas IOMELION (yPa: PaSale aphive”

Ne. | e Commants (see notas)

R mm:ﬂm &lm

1.2 |Gas membrana type

iy, SEE

1.3 |Gas mambrana condition

C‘):.-LI-"

1.4 | Jolning taps product

CoRNCKk Doukae SIPED  Jotwine
TEE

1.5 | Lapping dealgn

1Co W COARP, DU Tt & (Oopan
L2 TAPE -

16 |Laps, welds and joints seals

L)cﬂ.unuaw THCE A5 PlBev(.

17 [Sarvice aniries sesls

Tor AW AL

41 | Sub-Tioor void

Mm-“lg.;. _:;‘D ﬁ,_ : w :

2.2 |Extarnal wal slrbricks

mmﬂm

2.3 |Intarnal siespar walls

&, 9 | U |

24 | Extarnalvan! lranches/dutis

A Bl mMT TELESCCPIL wiroTy

21 |Sysiam details




Notes: inspection checklist

11 | Uncersice of gas membmne

Chieck that Lhe sub grade does nol contain rough/unevan surfaces, s
appropriately claan and thal thara sre no hard sharp obdects. That protective aand
blinding or geotaxtile (If speciied) & present and maals the design critaris,

L2 | Gas mambrana type

Manulsctumr and product spacfication. gaugs, colour, brand/name, matesial
batch/mdl numbers, slorage arangements | protected from dirlAdamage?)

1.3 | Gas mambrana condlicn

Opan punclures, Bas, rips, Sretching? Excesalve loolprins /evidence of rafMc?
Presance of debris? Repalos? Signs of weakness such as reised of sunken
indentalions? Protectlion pian in pice Lo restricl AcCesa Lo lain gas membrane?

14 | Wining tape product

Product typa, brand, thickress, matenal width, colour? Use of double sided taps?

15 | Lapping desgn

Jolnts Bppad and sealed in ecoordancs with manufaciurers requirements,/
specfication? Mnimum overlap nsured? Sections taped twice?

1.6 | Laps and joints saaled

Walds complela? Apprapriale pining/double sided Lape usad?

1.7 | Sarvice entries sesied

Top hats seal arangemants [hed around secvice antries? Liss of Jublies clips?

21 | Sub-Moor vold

e a chack poasibie? Vo formar? Gravel (type/speclicatony? Helght of wold
space? 18 4 claar?

2.2 | Extarnal wall arbrichs

Mumbare, s0e, poslions a8 desgn dravdng?

2.3 | Internal sleaper wals

Yentiation holes (honaycomb brickwork/pipe crossings?) - Soe, spacing, bocation
in accordance with design?

2.4 | External vant tranche s/ ducts

Located and conatructed (n accondance with design drawmgs? If open dopped
gravel - greval lypa/presence of inea? Il pipe or oLhar vant, ¢ hack pos tion and
conslbrecton for lunctionalty snd absance aof blockag:s. Abity of void formear 1o
wilhstond baaring of the suparstruciure?

3.1 | Active venting

Typa of air supply: machanical, natural, comikned? Location/oandR lon/mum ber of
fens and venis? Locetion and sims of inkets? Provision of alr ceaning devices and
air heratars? Supoly and exhaust ductwork? Alam provison/ inslalation? Gas
monitoring system in undaer-floor vold 7

Photographs

Na | Description

,fym accepiabie and comply with tha specification

Tha gas prolaction maasums inspecied: | b Am acceplabia but altention |8 drewn Lo Bsues related 1o Ram na ox

C Are nol accaplable dus [0 the issues nelated 10 B M N0, Kk
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VISUAL INSPECTION OF GAS PROTECTION MEASURES

Sils mm:%m wm__] Gas charactaristie situation: C, S Z}_

Job numbar: Type ol development and buddn g/ block chacked (residentisl/
commercial/olhe w {
Dats: Bulding description:
-
2 /372020 Piee 6
Vishl by: Foundstion Lype: [sumpandad oo gilaautsr
Westhar at time of inspa ction: Gas probection 1ype panslw patde
1.
No. | b Com mants (see motes)
11 Condition of sub-grade and
undersids of gas mambrang 5' o
1.2 | Ges membrana type L_ Carela oo
1.3 |G mambrana condition Q _—

14 |Joining tape product CC-' _

{‘5-5' TN A L RV STTN, o Tl TalE T |C
a2 TRy

1.5 |Lapping oesign

16 |Laps, weids and joints sesls j{ﬂ P
Ty e ion, TF‘E 'Ais'li'tl

17 |Service anlriss seals —
lof Ak cAr (TS

T T _— o

21 |Sub-tioor voit *"“::" p"-’ﬂ ek Al & LTt
=

2.2 | External wal sirtricks PSS DKW inve

2.3 | internal s eaper walls m Ly
2.4 | Extarnal vent ranches/ducts 2 Brzleg ,ﬂ TELLCS%CeAC vEMTS
— MABNTEICER:

!

21 |System details ,,/“"




Notes: inspection checkiist

Check that the sub grade doas nal conlain rough/uneven surlacas, s

11 | Undersede of gas mambmne approprately clean and thal thare ara no hard/sharp objects. That protective sand
blinding or geolaxtile (il specdiad) & present and mesats Lhe design criteria.
Manufacturer and product specfication, gauge, colour, brand/namae, material

o o batch/mill numbers, storags srangemants {prolecied from dirlAdamags?)
Opan puncturés, 18ans, rips, sirelching? Excesslve loalpsints fevidenca of tralfic?

1.3 | Gas membrane condition Presenca of debris? Repairs? Signa of weakness such as ralsed or sunkan

Indantations? Protection plan in placa Lo restricl 3ocess 1o lain gas mambrana?

14 | loining tape product Product lypa. brand. thickness, matenal width, colour? Use of double sided tape?
Joints lapped and sealed In accordance wilh manufaciurers requirarants’

15 | Lapping design spacification? Minimum owerlap insured? Secbons taped twica?

1.8 | Laps and joinis ssaled Welds complela? Appropriate jpinmi/ double sided tape used?

1.7 | Sarvica entries sealed Top hats saal arangameants aed around senvice antries? Uss of Jublies clips?
I& & chack possible? Vol formar? Gravel (lype/spaclication? Height of void

2.1 | Sub-floor veld of Ia & ciear?

2.2 | Extarnal wall airbwicks Niun bars, 86, poskions as desgn drawing?

23

Inmaérnal sleeper walls

Ventlstbon hodes (honaycomb Drckeork/plpe crossings?) - slra, spacing, location
in accordance with desgn?

24

Exlarnal vant lrenche s/ducts

Located and constrectad (naccoadance with design drawings? If open Lopped
Rravel - grvel type/peasance of Nines? I pipa of olhér vanl, Chack pos dion and
construction for funclionaiity and absenca of blockagss Ahlkty of woid fomar 1o
withsiand bearing of Lhe suparstructure?

a1

Actva vanting

Typa of 8k supply: mechanical, natural, combina d? Localion/condition/mnumbar of
fans and venis? Location and sia of inkets? Provislon of air cleaning devices and
Ak haatars? Supply and exhaust ductwork? Alamn provision/inslallation? Gas
manitoring syslam in under-foor vold ?

Daacription

(:)n Bocaptable and com ply with tha s pecification
=

The gas protactlon measures INspeciad: | b Am acceptable bul attention s dmwn W0 Bsues ralated o tem no. wo

¢ Aré not Accaplable due 1o ihe lsues relaled to itam no, axx

- T'C&M)Sd o

———m = 23700
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VISUAL INSPECTION OF GAS PROTECTION MEASURES

::;&mm (Adin

@84 characteristio sltuation: CS 1

Type of devalopmant and buildmg /biock chacked (resident fal/

commerc ayother) £5
5 Busding descriplion:
2./2/2026 Plor 1

Viskt by! Foundation Type: suspended focr; gyt
mmumﬂunmtim:pﬂ Gas protection type passive gk
No. | Hews Dommants {sse nolas)
‘*ﬂ : I.... 2 : .._.. 2P 'I"j-;::."}-::“ o B
11 Condition of sub-grad s and

undarside of gas mambrans L £ g
1.2 |Gas membrane type ﬁq&m Sm
1.3 |G mambrane condilion C‘l-ﬂ"ﬂ
1.4 |Joining tape product 'MM C;ﬁEEHﬂ{

P ISopos e MBELAP S DATA ST -
16 |Lape. woids snd pinmseen | T \BE SDED TAPE & (0o e~
Ll TpE.

17 |Service entriss seals f{""f TS
=)
24 |sin-oorvos e l‘Eq_; A VLl ATEY YD ZeeeT
®_ Bl DA
2.2 | Extemal wal sirbricks To Dlpeime,
2.3 | Internal slsapsr walls o
et wfr Pl Bieices &
24 | External venl tranches/ducia T Cves?lc VS )
31 | system detaite /




Notes: inspection checklist

Chach that tha sub grada does not contain rough/uneven surfsoas, s

11 | Undersida of gas mambmne approprialely clean and thal thera are no hard/sharp objecta. That protective sand
binding or geotaxtis (If specisd) & present and maats tha detign critar.
12 | cas mem wpe Manulact umr and product spectl ication. gauge. colour, brand/name malerial

bateh/md| numbed, SWOrags arangaments [protectad from dir/damage?)

13

Gan mambrans condiion

Open punclures, ars, rips, stretching? Excesalve footprinis fevidencs of traffic?
Presance of dabris? Repairs? Signs of weakness such as mised orsunkan
indentations T Prolection plan in place to restrict sccess to lan gas membrana?

14

Jaining 1aps product

Product type, brand, thickness, matenal width, colour? Use of double sided tape?

15

Lapping design

Joints Bpped and sealed in acoordance with manufaciurers requiremenis’
tpeciication? Minimum ovarlap insurad? Sections Laped twica?

1.6

Laps and joinls sedled

Walds complate? Apprapriate jeining/double sided tape used?

ir

Service antries sealed

Top hats seal arangaments Miked around Sarvios antries? Uss of Jubiles clipa?

21

Sub-floar vaid

Is a chack possible? Void former? Gaved (lyps/specficatien)? Helght of void
spaca? Is & dear?

22

Extarnal wall airbricks

Numbars, e, poskions A% Gesign Arawing?

23

Internal sleapar walls

Vantlistlon holes (honeycombs briclovorky/pipe crossings?) - sire, spacing, localion
In accordance with design?

24

Extarnal vent tranche s/ducts

Located and conslrected in accond ance with deslgn drawings? I open1opped
gravel - graval lype/pmsance of fines? H pipe or other vant, check position and
conalbrection for lunctionality and absence of blockages . AbdEly of woid formes o
wilhatand baaring of the superstructure?

Type of air supply. machanical, natlural, comibined? Locat inn/oondl lonmwm ber of
fons and venis? Locallon and sis of inkeis? Povision of airclesning davices and

31 | Active venting alr haatars? Supply and axhaust duchwerk? Alasm provision/lnstaliation? Gas
monitoring system in under-ioor void ?
Photographs
Mo | Deacripton

cgm scceptabla and comply with the specification

The gas protection measums inspecied: | b Am acceplable but attention is drewn 10 Beues related to Bam no, K

¢ Are nol Scosplabis due 10 the [Sswes ralated W [lam no. Kkxx

e o Wiy " AUl ™ (3 (7020




R

Harlor

(I -

i B e B g

VISUAL INSPECTION OF GAS PROTECTION MEASURES

S0 namea; Gas characlenis!ic silualipn:
Bozmeon bbon CSe
Job numbar: Type of developmant and buRding,/biock chacked: (residantial/
commer cinlfother) ECS [
Data: Bulding des.cription: 3
2T [rore Vior A
Visil by i Foundalion type: (suspended Roariify B
Weamar at ima of inspe clion: Gas protection Lype: passive, gt
&/CMM
No. |Hem Com mants [see sobea)
Condition of sub-grads and
L1 | crctarsinia of gas membrane GI"E(.«D‘
1.2 | Gas membrans type L.[fd"\] Sm
1.3 | Gas membrane condition C,r
Lo (7
1.4 |Joining tape product
o Cﬂlﬂﬂ" DA SINED.
i 156 WEE =P Ue| Jo|nT it TAgeE 4
[0 Mo BT g TP
18 |Lapa. welds and jints seals g‘
EE Al g .
LE [panmsbnsaens miq..mzzr-.fw AT A (1T
2.1 | Sub-Tioos woid MU A Gl s PR VOID,
2.2 |External was sirbricks Ao DI TED L DR s s 65
2.3 |Intarnai sleaper walls & b - .-
DT ORPE  pAe Pl e T
24 |E i i [y [ & TELeSCed
VErTD.
3 Active venting i :
31 |Symam cetsils o

Addittonal notes:




Notes: inspection checklist

11

Undearaida of gas mambmna

Chech that the sub grada doss not conlain rough/uneven surfaces, B
appropriately clean and that thare ara no hard/sharp objects, That prowect ve sand
biinding or gactaxtile (I specifisd) & prosent snd meats the deaign criteria,

Manufacturar and product spec fication, gauges, colour, brand/ name, matanial

12 | Gas mermib,
MamEi0e oa bateh/mil numbers, storage mangements (protected ffom dirt/damage?)
Dpan punctures, lears, ros, siratching? Excessive Tootpr nit fevigence of traffic?
L3 | Gaz mambrana condlion Presence of dabris? Repaire? Signs of weakness such as rlsed or sunken

indantations? Protection plan in place 1o restnct Aocess 1o lain gas mambrane?

1.4 | Joining tapa pmoduct Product iypa, brand. thickness, matenal width, colour? Usa of doubla sided tapa?
Joinls Bpped and sealed in Actordanca with manufacturer's requiramants’
1. [ - pping e gn specification? Minimum overlap insured? Sections taped lwica?
1.8 | Laps and joints scaled Waids complela? Appropdiate jolning/double sided 1ape used?
1.7 | Sarvice entrigs sealed Top hate saal grangamants faed sround service entries? Use of Jublies clips?
fs & check possible? Voud formar? Gravel | Type/'spec ficationy? Heght of vold
2.1 | Sub-Noor vald Saaca? Is B cikae?
22 | External wall sibwicks MNumbers, sira, postions 8% desgn drawing?
Yentilation hodes (honeyoomi briclowork/pipe crossings?) - sie, spacing, location
2.3 | Internal sieapar walls e nce with design?
Lecated and constrectsd in acoon anca with design drawings? If opan-lopped
24 | External vant tnenche s/ducts graval - gravel typay/presenca of fines? Il pipe or othar vant. check posttion and

oo tructinn for functionally and abténce of Mockages Abikty of woid foemnar to
withstand bearing of the suparstiructure?

Type of 2 supply: machanical, natural, combined? Locallon/oondtlen/nuembar of
fans and vania? Location and aiaa of inkets? Provision of alr claaning devices and

AL | Mctive venting air heatars? Supply and exhaust ductwork? Alam provision/ Instaliation? Gas
ronitoring systam in undar-lioor void?
Photographs
Mo | Deaeription

(}!: sccaptabla and com ply with Lha apacification

The gas protaction measums inspecled: | bAm scceptable but atlantion (& dEwn o Esues related 10 Ram na o

c Ara nol acoeptable dus to e Rs06s ralalad o lem mo. e

oo Wigpisyp " WA =22
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VISUAL INSPECTION OF GAS PROTECTION MEASURES

Site mgmmc@_rJ WAJ-! Gez ¢haracherist i situstion: LS z-’
Jab number: Type of devalopmant snd bullding,/block oheckad (residential/
g s
Dwte: dascripllon: ;
1/3(z020 - Pler A

Vs by: Foundabion type: (suspendod Moo rpimpher)
Weathar at time ol in Lian; ﬁﬂ.m tm m“
OVvEESAST -
Mo. |item Comments (888 notos)
Condition of sub-grade and
L1 | inderside of gas membrans C,“_p
1.2 | Gea mambrane typs é_\/ Sm
ten PG
1.3 | Gas membrana condition o
&m
1.4 |l tape product
i C‘O*Emﬁk’ PcAny i Q[@?‘;%PE‘
CRL AP |, oM iy —iPE
15 |Lapping design - e of / y
S M e TP _,Pﬁ MJUF. TOE Ao
18 |Laps, weids and joints saak rq’S MW,J e fﬁﬁ?\ =
17 |Service eniries seals v,”'ﬁll'.-‘l Tl R AR ng
= - M.‘V" lgb S B LD, o2
2.2 |Extarnal wall sirbwichs o [= =y S
2.3 | Intarnal siseper walks )
LY LN
%1 el vantioe . Wfﬂpuftg-lﬂ— SEinass £ TELB A
VIS TILL AT =
31 |System detalls ~




Notes: inspection checklist

Check that the sub grade does nol contain rough/uneven surfaces, &

11 | Undarside of gas memb mna appropiiately clean and thal there sra no hard/sharp objecia Thal protec] ive aand
blinding or geatext i (If speciied) s presant and meels tha design critaris.
12 | Gas ma ne ype Manufactumr and product specification, gaugs, colour, brand/name. material

baten/moll numbers, slorags arangements {pmtectsd fram dir/damage?)

13

Gas mambrana condit|on

Opan punciures, tears, rips, stralching? Exosssive footprints fevidence of trafic?
Preasncs of dabris? Repairs? Signa of waakness such g3 mised or sunken
indantations? Proleclion plan in piaca to restricl access Lo lain gas mambrana?

14 | loining taps pascic Product typs, brand, thickness, matedal, width, colour? Use of double sided tape?
Joints Bpped and sealed in accordance with manufacturer's réquinemantsy
15
Lapping design speciication? Minimum overlap insured? Seclons taped twice?
1.6 | Laps and joinle sssled Welds complele? Appropelats joining/doubla sided Lapa used?

17

Sarvice aniries sealed

Top hats seal amangements fked around sandica antries? Lse of Jublles clips?

21

Sub-foor wokd

Is & check poasibla? Void formar? Gavel (lype/spec icatian? Height of void
spaca? Is it claar?

22

Extarnal wall airbricks

Numbers, sire, poslllons a& design drawing?

Ventilation holes (honaycomb briclwork/pipe croasings?) - size, spacing, (ooation

2.3 | Internal sleepar wars in el 2
Located and constructsd in.acoond ance with design drawings? If open 4oppad
4 Eravel - graval type/prasanca of fines? if pina o othar vant, chack pos Kion and
24 |Extornal vant tmnches/duots. [0 otien for functionality and shaenos of blockages. Abily of vold fome 12
withatand Daaning of the suparsinciure?
Type of ai supply: mechanieal, natural, com bined? Localion/condRian/mumbet of
g1 | active fans and venta? Locetion and sl2e of inkets? Provislon of alrcleaning devices and
' B air haaters? Supply and axhaust ductwork? Alsm provisions Installation? Gas
manilonng system in under-fioor void 7
Photogiraphs
Mo | Descrigtion

ﬁ:alm acceptable and comply wilh tha s pecification

The gas protaction meagums Inspacied: | b Am acceptable but allantion is dawn o Bsues related o Rem no.

€ Ara not acoaptabla doe 1o the lssues nelsted to Ham no. kxx
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VISUAL INSPECTION OF GAS PROTECTION MEASURES

Sile nEma;

Bacce Ac thm—

Gas charackeristic silunlion: CFS?J

Jot: number:

Tyoe of developmant and Dol ding/block checkad (rescdential
commercisi/other) 77

2%l (2o,

Budding s ciplion:
DL.KJ-T" | O

Fowd ation Types! (suspe nded oo yaliaad e

Weather al ime of inspa clign:

Gas protecion lype passie gfiee”

SWM,
{ﬂll |h-mmtn¢n-ﬂ
1 Gosmembrane T R P 3
Condition of sub and
1 umulllsiﬂ:\:llﬂ &)’"‘,p
1.2 | Gas rmambrans type t'\.f.;gucr gE}
1.3 |Ges membrana condition &
oAy
1.4 |joining apa product i _
COARESCIED voinTisae TRPE (Corpex)
15 |Lapping design IS0 (AP, DaME SIDED JoT i Tl €
[mm EALT N As . TR -
18 |Lapa, welds and joints seals 7&"; ‘&' K 1l
17 s:mnmmnﬂl Vi ‘BC,PLMJEE;— T?.‘:f t’l,ﬁrr’ MMIT‘(
"Iw'.mm_ I.Il_- i ¥ _'__~,.<,~-_-_=.'_., T
2.1 | Sub-fioor vol \‘5("3-.-""‘ Mlulh"uﬂﬂﬂ 'E:-IHE,F'LAM_ vt
Ciegrf ® UE-TLF,
2.2 |Extemal wall sithe ks As DES fend D‘G'—KMM'-;'
2.3 |Intarnal kapar walis " ”
Lo
24 |External vant trenches/ducts P:Eh:j:ﬁ““g P SRace f TELE QcPic
.__I "__l‘ 1 . "._: I._. i :. 5 F |
31 | Systam detals /

Add Wonal notes:




Notes: Inspection checklist

11

Urdarsica of gas mambmne

Chach that the sub grade doas nol contain rough/uneven surfsces. s
appropriately cean and thal there are no hard/sharp obdects. That protective sand
bilnding or gaotaxtile (If speciied) i presant and meals the design criteria.

12

Gas mambrana type

Manufactuser and product spacFication. gauge, colour, brand/nama, matanial
batch/mll numbars, storage amangamants (protected from din/demage?)

13

Gan mambrane condhtion

Open punciures, Wars. rips, stratching? Exceseive footprints avidanca of traffic?
Presance of debris? Repaira? Signe of waaknass such as misad of sunkan
indentations? Protaction plan in place Lo rastnic! Socess 1o lain gas mambrane?

14 | loining tape pmduct Product typs, brand, thick ness, malenal width, colour? Use of double slded tapa?
Joints Bppad and sealed in acoordance with manufaciurers requiremants,’

15 | Lapping design spaciication? Minimum overlap Rsured? Sectiona taped twica?

1.6 | Lape and jonls saaled Wailds complate? Appropriate pining/double sided Lape used?

1.7 | Sarvice entries saaled Top hats saal amangamants [xad Around service antrisa? Use of Jubiles dips?
I& & check possible? Void former? Gravel [ type/speciication)? Heighl of vaid

21 | Sub-floor vald o Is ¥ claar?

2 2 | External wall airbricks Mumbare, e, pORENS &b dedign drawing?

23

Irtarnal sleaper wals

Venlilation holes (honeyoomb brickeork/pipe crosaings?) - size, spacing, location
in accordance with des gn?

Extarnal vant imnches/ducts

Located and constructed in accomd ance with design drawings? If opsn Lopped
graval - gravel type,/presance of Nnes? If pipa o alher vanl, check postion and
conatruction for funclionalily and absanos of dockages. Ability of waid famaer o
wihstand bearng of the superstruciure?

Type of Al supply: machanical, natural, combine o7 Location/oonditlonmumber of
fans and venis? Location and sl of inkata? Provialon of air desning davices and

31 |Acive vaniieg air heatars? Supply and exhaval ductwork? Alamm provision/instalialion? Ges
maonitoring system in undar-Tioor vold 7
Photographs
Mo | Description

The gas prolection maasums inspeciad:

I e, )

3". acceplabla and com ply with the spaciftcation

b Are acceptable bul attentien '& drawn o Beuas railed to Ram no, ke

€ Ara not accaptabis due to the Issues redated 1o ilam o, xax

WL, 2 cousind

e =r——i ML VAP
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VISUAL INSPECTION OF GAS PROTECTION MEASURES

Sile nameL—

[emicEAT

e

Gas charactenstic silualion, C— S g

Job numbe

Type of development snd Duddng /tock checke [rosdental/
commercialiother) 43

27412026,

Budding descrplion:
widing desciplion Q‘;,I ” ﬂ

Visd Iry:

Found ation Lypa: (Susgendad Toor ghblfetee-

Weather al time of indpe ction:

Gas proleciion yDe pas e, gl

< eanins].
No. |iem Comments (soe Robe B)
Condition of sub-grads and
11 | undersice of gas membrane &TD#.F
1.2 | Gas mam brans type Aiﬁm Fr_.,{ 313
1.3 | Gee mambrane condition -
14 |Joining tape product
Cw?"—-‘i PoOARZ S OED JOnING —APE
1.5 |Lapping design \So g,.:'rt-‘?_, Uﬂhﬁi#ﬂ-rnap‘ € [CO MA
CAULET ] T P& .
16 |Laps, welds and joints ssals &_ )
a5 Aeve .
s [T e onin oot
21 | SubSioor vod :ﬁ-‘rnrm :‘:.'_Iaw = Iu !-C;-J W & :"-L.-W—
2.2 | Extmrnal wall sirbricks EE?F'm T Cipbu
2.3 || Internal s mapar walk . e o
24 | Externatvent trenches/ducts ‘““'E-F-ﬂ::“-'ff TELE SCcPiC vEMT B
H\JII"J h -
a1 | System cetalls e

Add ifons! nodes:




Notes: inspection checklist

14 | Underside of gos meanbmane

Chack that the sub grada doas not contain rough/unaven surfaces.
approprialely caan and that there &né no hard/shanp objecta. That probective sand
blinding or geolexlile (If speciind) k& present and meats Lhe design critarss,

12 | Gas membrane type

Manufaciumer snd product speclication, gauge, colour, brand/name material
batch/mil numbars, storage amangemants | prolected from dirtdamage?)

13 | Gas membrana condtion

Opan punciurss, Bams, rips, stretching? Exoessive footprints sewdenca of lralfic?
Pressnce of debiia? Repalra? Signa of weakness such 81 mised of sunhkan
indantaliona? Protection plan in place Lo restrict sccess tolaln gas membrans?

Ld | Joining tapa prduct

Product type, brand, thickness, matedal width, colour? Use of double sided wmpe?

15 | Lapping design

Joinis lapped and sealed in accordanced with manufaciurer's requiramants,’
spacficalion? Minimum ovarlap nsured? Sectons Laped iwos?

1.6 | Laps and jonts sealed

Welds compiate? Ap propriate pining/couble sided 1ape Lsed?

1.7 | Service enlries sealed

Top hats saal arangameants Taed around service antries ? Use of Jublies clips?

21 | Sub-floor vold

Is & check possibia? Void former? Grave! (Lype/specilication)? Height of void
space? Is i clear?

2.2 | Extarnal wall airbricks

NHumbars, soe, poslions a8 dasign drawing?

23 | Internal sieepar walls

Yentiat lon holes (honeycomb brickwork/pipe crossings?) - sze, spacing. location
in accordance with design?

2.4 | Extarnal vanl trenches/ducts

Located and conatructed inaccond ance with design drawings? If opendopped
gravel - graval typay/prasencs of fines? i1 pips or othar vant, check potiioen amnd
conatruction fof funclionalily and absancs of Mockages . Abilly af void lormer fo
withatand baaring of [he suparstructure?

3.1 | Active vanting

Type of ak supply: machanical, natural, cormibinad? Locatkonsoond it ion/nuwm bar of
lana snd vants? Location and sise of inkels? Provision of airclasning devioes and
ak haatersT Supply and exhaust ductwork? Alamn provision/Instalation? Gas

maritoring system in undard oo wold ?

=
jm acoaptabie and com ply with 1he specification

—

The gas protection messuns inspected: | b Ane scceplable bul attention |& dmwn o Bsues reiated o Bam no, ki

¢ Are nol acceploble dua o [he (ssues ralsbed 10 (Bm no. axx
———

Mo . —

bl CKJ.T.&AJM}

e ™= 224 . 2000
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VISUAL INSPECTION OF GAS PROTECTION MEASURES

Sita nama: R;(?,Mm Gas characteristic situation: (.: g ?J

Job number; Typa of davelopmant and budding /block chaciked (hesidant lalf
commarcialfother) E.\E[

Found ation type: (suspended Moo gallgoteec

Data: _?'[4‘!1;,?_#& ! Budding descripton: u,uT' ig & {{r
Visk by:

Weather at time | inspection: Gas protaction Lype passhe aoheer
§m.—--ﬂ..
No. |Ham Oom ments [see nodes)
11 Gmnl'lubirﬂum G]
Ui gl OF GAS MamEE M Sy
1.2 |Gas brana 1
T z-\,t’.::..m::q, Séeo

1.3 |Gas membrane condilion C.‘.l-
fa i)

L [peenmredt | CoprEk DARIE SIPER VeinTive, TACE.

1Go MA ETDE LA T TSTE & [Goae-

1.5 |La design
sl AT H o

8 A
16 |Laps, weids and pints sesis N Z - B

17 |Service entries seals ’TuF HAT AMES W (TH TPy
7 Meveveug L0 || i o :

T Y uEr--"r ...-pr Vi i -
21 |Sub-ioor void o .

2.2 | Exwvmal wall airbricks pfa gQ - ¢
L

2.3 | Internal s leeper walls

i, i

ME- frpicie & TELE Scafie vERTS
24 | Extarnsl vent trenches/ducls MWTﬁbLﬂE
31 | Systam ostails /

A o] Hode




Notes: inspectlon checklist

il | Undersite of gas mamb mne

Chack that the sul grade does Hot cONLEIN rough/unaven surfsces. &
appropristedy clean and that thera ara nd hard, sharp objects. That protective sand
blinading or gaclaxtiie (il spechisd) & present and meats the design criteris.

12 | Gas mambrane type

Manufactums and produect specFicalion, gauge. colour, brand/ name, material
batchy/ il numbens, SIrags ATANZemEnts | prolectad fram ol /danaga?)

1.3 | Gas mambrans condkion

Opan puncturgs., Wars, nps, sirelching? Excossive foolprints Aavicenca of raffic?
Prasance of dabeia? Rapaire? Signs of weakness such 8% mised or sunkan
indentations? Protection pian in place to restrict sccess tolain gas mambrane?

1.4 | kining taps podoct

Prowiuct (yps, brand, thick ness, matanal width, colbur? Use of doubla ided Lape?

15 | Lapping dexign

Joints Bpped and saalad in accoraance with manufacturers requiramants,’
spaclication? Minimum overlap insured? Seclions tapad twice 7

1.6 | Laps and [aints saaled

Walas complala? Appropriate joinm g/ doubde sided Lapa aed?

1.7 | Sarvice enlries sealed

Top hats sasl arangemants (ad around service antries? Uise of Jubliss clips?

2.1 | Sub-fipor void

I8 a check possibda? Voud formar? Gravel (type/specficalon? Heighl of voil
space? |s i claar?

2.2 | Extarnal wall akbricks

Num bars, sire, posiions 3£ desgn draving?

2.3 | Intarnal gleaper walls

Vantilation holes (honaycomb brickwork/pipe crossings?) - size, spacing, location
In accordance with desgn?

2.4 | Extarnal vent Lenche s 0uols

Lecaled and constructed in accom ance with design drawing s? If opendoppad
graval - gravel typa/pessnca of lnes? Il pios of ot har vant, check pos Slon and
consiruction for functionalily and absence of blockages. Abjlity of vold formar to
withatand bearing of tha suparstruciure?

31 | Active venling

Type of ak supply: machanical, natural, combined? Location/condion/mnumbar of
fana and vants? Location and s of Inlela? Provision of alecleaning davicas and
ak healare? Supply and axhaust ductwork? Alam provisoninstallation? Gas
monitoring system in undar-foor void ?

Photographs

Mo | Deacription

The gas protection massums inspac ed

}hm scoeplable and com ply wilh Lhe specification

: | b A accepiable but altanton & diwn 10 S5ues ralated o Bam ne awe

¢ Arg nol accaptable due o tha ssues relgled 1o em no. kxx

o o B

SeutreicT——= Ve /070
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VISUAL INSPECTION OF GAS PROTECTION MEASURES

Site nama: .

'{hp,mm [/VLJLAI Gans Chara led bsta satudation; {‘__f'\'j ?‘r

Jobs number: Type of development and budding /block checked [resklentialy
commarcislother) QES {
Daater Budding descripton:

et IS

Visn by Foundatson typs: isuspended Hoor sfF ot s
Weather ol hme of inspaclan: Gas proleclon bypd passie; apkd”
{ Hﬂwm.ryl .
Mo | Hem Dom ments (B8e nolos)
g = e, ) '__ -i.":ﬁ:;“#;_‘_..“!‘ E k.. e

(¥ew
bz N € ¢,

Croce

1.4 | Joining taps product

CORRER Pualre SIDED JiaTim o

rAE

1.5 |Lapping design

1G0 s GNEBRLAP, ) einThem T & il e

STy TedE -

16 |Lapa weids and joint seals

‘ﬂ— 3 s

17 |Sarvice antries sssls

TP ANT AUFS B Y BGALT e

By A s B e

.r-'

21 |Sub-Moor void

M 40 A CLET & VER T WWATED Vo O

232 |Extermnalwal sirbricks

Lsrm'-cv po Sty on DR acn x|

2.3 | Internal aleapar walls

4 A L, L e
24 | Externalvent tranchew/ducts e BEICKS § TELECCLMC VerTs iBv
PAR T SRPE .
34 |Symam details N




Notes: Inspection checklist

Chack thal the sub grade doas not contain rough/uneven surfaces, is
11 | Undarside of gas membmna approprislaly clean and thal thara sra no hard/sharp obdects. That protectiva sand
blinding or geatextils (If spaciied) & presant and meals the design crilara,
Manufactumr and product spaciication, gauge, colous, brand/name. materisl
il el o beteh/mil numbers, elorage smangements {pritacted from dirt/damage?
Opan punciunes, tears, rips, stratching? Excessive lootprints javidence of traffic?
13 | Gas mambvrana condiion Prasance of debris? Repairs? Signs of weakness such as mised of sunkan
indentations ? Frotsction plan In place to restrict scoess (o |8in gas membrane?
14 | Joining lape product Product typs, brand, thickness, matanal width, colour? Use of doubls sited taps?
Joinls lapped and saaled In accordance with manufacurers réquinements,
15 | Lapping design speciication? Mnimum ovarlap insured? Sections Lapad twlos?
1.6 | Laps and joints sealed Welos complete? Appropriate joining/doubie gided 1apa ueed?
1.7 | Service antries sealed Top hate sasl grangaments led around service enliies? Use of Jubies clips?
Is a chack possibia? Vold lormer? Gravel (lypa,/specfications? Haight of vold
21 | Sub-floor vold £pace? I8 & claar?
2.2 | Extarnal wall airtwicks Numbers. siza, postions &s dasign drawing?
Vantilation holes (honeycomb briclwork,/pipa crossings?) - size. spacing. (ocation
2.3 | imarnal sleaper walla o with design?
Located and constructed in ccond ance with design drawings? If opendopped
ahise gravel - graval lypa/presance of fines? If pips o othar vant, ¢ hack pot Eoa and
o pRabevial yres tnede " candtruction fior functionalty and absenos af blockages. Ablity of vold former 1o
withstand bearing of Lha suparsLructure?
Type ol ar supply: machanical, natural, combinad? Locatlon/condtionmumber of
3.1 | Activevanting lans and vants? Location and a2 of inkls? Provision of air-cleaning devioes and
i ak heatars? Supply and axhaust ductwork? Alam provision/instalation? Gas
moniionng system in under-fioor vold 7
Photographs
Na | Deacrighon

Y

ﬁm acceptable snd comply with the spseincation

Tha gas protection messures Inspsctad: | b Are acceptable but attention It drawn 0 Bsues relatad o Lam na. Lo

« Ara pat sccaplable dua o the sees relatad o ilem po. xex

s e Wi, Tt }dtﬂﬁﬂm,ﬁ' e Slttre
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VISUAL INSPECTION OF GAS PROTECTION MEASURES

Sate namess ? Gas choeacted sl Silealion, o a
bﬁ&"*’l% N sa C Z
Job number: Type of divalopment and buildng/Block ehecked: (residential/
commarciai/other) ril =4 9 |
Dabix; " Budding descriplion:
IS (F 2620 Pler |~ Eg
Visa by Foundation typst (suspended floor Ll o

Weather 81 me of inspe clion:

Gas protection bypE passive, gepgo

{::_..l,..-_':.JMr‘}-h
Mo |item T
Condition of sub-grade and 5
11 uhdarsida of gas membrane (/‘rw
1.2 |G membrane typs ;/,‘-\‘.1&”&;% ‘)C)‘LJ
1.3 | Gas membrana condition (—'m?
1.4 |Joining mpe product CLLEYEK OMLE SIDED oo NTTeol by
1.5 | Lappng design (50 MVSCAP, ol DOVRE QIEDR TaAFE &
[oe= saen £UBTA TYORS -
16 |Laps, welds and joinis sesls . .
A Aove & aanappcT™Rers  SPEL
17 |Service aals
ervica antriss ‘[_T R
quHH“I — : ; &f:--' _'_ i TR e ol e S ' '{F
21 | Sub-Toor vold M SO M VLR | oG & VEPSilaTEP
AL TPEAWINRGES .
2.2 | External wal sirbricks !ﬂ‘s
S PER- psien] -
2.3 | Internal s lmaper walis
(7 - LY
24 |External vent renches/ducts HE BEicks & TELESCML vEWE A
S— ; M B =g ) 2P
31 | System detais /

Asd hone! notes:




Notes: Inspectfon checklist

Chack that [he £ub Frace does nal contain rolgh/uneven surfaces, B

11 | Undaraide of gas mambmne appropr laledy cean and Lhat thare ara no hard/sharp obiecta. That protect ve sand
blinding or geotaxt e (If spacilisd) & prasanl and meats Lhe design criteda,
Manufacturer and product specification. gauge, calour, brand/name. matesial
e el ) batch/mll numbart, 2torage amangemants (protected from dirl damage?)
Opan punclures, tesrs, rips, strelching? Excesslve footp Int fevidenca of raffc?
L3 | Gas mambrana condfion Presanca of debris? Repairs? S igns of wesknass such as misaed or sunkan
Indantations ? Protection pian in place 1o res1ricl ACCESS L0 1AN ZAS Mambrans?
14 | kning tape product Product lype, brand, thickness, matendal width, colour? Usa of double sided taps?
Jaints Bpped and sealed in acoprdance with manufaciurer's requirame nts/
15 | \eppleg dexign speciication? Minimum overlap insured? Sectons taped twica?
1.6 | Laps and jonls seaked Welds complala? Ap propriate pining/double sided lape vsad?
1.7 | Service entries sealed Top hats saal arangamants (wed Around sanice antres? Uses of Jubles clips?
Is a chack possie? Vold formar? Graved (Lypa,/spacilicaton? Height of vor
21 | Sub-foor void apace? Is & clear?
22 | Exernal wall Aktvicks Mo bérs, Si2e, posd lons as design drawing?
Ventiation holes (honeyeomb brickwork/pdpe crossings?) - e, spacing, location
23 | Intarnal sheaper walls SN with design?
Located and conslructed in accond anca with design drawings? If opan topped
24 | Extarnal vent ienches/ducts Erivel - graval lypa/peasance of finea? If pios or olhar vanl, check pos fon and

construction for functionalily and absance of bockapgss. At{lity of vold former o
wilthstand baaring of Lhe suparstructure?

Type o 8 supply: mechanicel, nalural, comned? Locaton/condtionmum ber of
fans and vania? Location and siae of inkeis? Provision of ai-cleaning davices and

3,
. Jate vaniinK air haaters? Supply and exhaust ductwork? Alam provisionsinslalation? Gas
monitoring system In under-Moor woid 7
Photographs
No | Description

t_l]j.rl accaplable ang comply with the spacification

The gas protaction measumes inspected: | b An scceplable bul atlention Is drawn 1o ssves rel@ted 1o em na. kax

¢ Are nol Acceplable due 1o the issues ral@ed b TBm fo, e

=Rl (S(7120
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VISUAL INSPECTION OF GAS PROTECTION MEASURES

Sile naise:

Gas chavacteniste ssludtion;

-l I"_\-I

Boemee ar N >0

Job number: Typa of developmant and g/ block eheched (residantial’
commercial'othe) . J_,]‘

Cate: Bulding description: d |

2L (TR P 19426
Visn by: Foundaton Lypa: |suspended Mooy caffathet)
"Waather a1 lunc of inspe ction: Gaa probecLion typs pesale, Sotur

w.l-h-"‘l‘
Wo. |Hem Cammants | sabe g)
11 Condition of sub-grade snd §
underside of gas mambrane 61?'”4,?

1.2 (Gas

N j-\ fiq At ot Sm
1.3 | Gas mambeane condition /‘__,.-— .

-7 L
1.4 | sing mge {_‘a@,,l;:‘:.‘;:_ AL S| FD OMas
e So l-...;ﬂ‘*‘-'; CEINT A\~ TAOE, & |00 st
g Ty R 2re TRAE
16 |Lape. welds and joints ssals ﬁ':- - n <
MPPINL . RTAILS,
17 |Sarvice entries
: —— s ’(;F_" o \AMITS,
P M Mirentin iCompn Vel CLERE- &
W~ Tl TEP:
e Rerer PRA I, S,
2.3 | Inecnal sieeper walla
b, i o

i D Pl Bicie & TELESCCP 'S VENTE B

. PPITROPE
31 |Sysiam details -




Notes: inspection checklist

Chack that tha sub grade doat not contain rough/uneven surfaces, is

1.1 | Underside of gaa mambmne appropsiately ciean and thal there are no hard/sharp objects. Thal protect ive sand
blinding or geclaxtil (if spacfied) & presanl and meats Lha design criteria,
Manufactumer and producl specilication, gauge, calour. brand/nama, matarial
1
2 | Gas memurana type batch/mil numbars, s10rage aangements (protected from dirl damage?)
Opan punc tured. tear, rips, stratching? Excesaive footprint mvidence of traffie?
13 | Gas mambrana condition Presance ol debris? Repairs? Signs of weaknest such as mised of sunkan

indantalions? Protaction plan in place to restricl socess 10 lain gas membea na?

Joining lapa product

Product Lypa, brand, thickness, matensl, width, colour? Use of double sided taps?

15

Lapping des ign

Joints Bpped and saaled in sco0rdance with manufaciurers requiremants,’
speciication? Minimum overlap insured? Seclions taped twice?

1.6 | Laps and joinra sasled Walde complale? Appropriate 0inng/double sided Lape used?
1.7 | Sarvice enirles ssaled Top hals seal arangements fusd Sround Sarvice antriss? Usa of Jublies cips?
Is & chack possidia? Vo formar? Gravel (type/specificationd? Halght of volo
2.1 | Sub-Noor vold space? Is i clear?
22 | External wall pirbricks Numbars, size, posiions &t design drawing?
Vantllatlon hotes (honaycomb brickwork/pips crossings?) - size, spacing, location
2.3 | intarnal sleaper walls in 208 with n?
Located and construcied In accomd ance with design drawings? IT opanJopped
s gravel - graval type/pesence of ines? If pipa or othar vent, check position and
i L i consbruction for flunctionally and absance of Mockagss  Abdity of wold fomer o
wihatand beaning of the suparstructure?
Type of &k supply: mechanical, natural, combina d? Location/condiionmumbar of
31 |Activeventing fans and vanis? Location and sl of inlets? Provision of alr-clasning devices and
alr haatars? Supply and exhaust ductwink? Alam provision/Installation? Gas
moniloring syslam in undar-Noor void ?
Photographs
No | Description

The gas protaction measums Inspacied:

e

Bu sccepiable and comply with the specificaiion

b Ama accaplable but atlantion |s drown Lo Beues ralated W Bam o s

cAranol acoaptable dus 1o the iSSoes 8 lated to M MO, xox

T C o son

S o 14 Iie
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VISUAL INSPECTION OF GAS PROTECTION MEASURES

Gars chineac lenist e situ alion C’( ] Z,

Site namae: /‘
'Eﬁ-:.m.auru \F oA
Job number:

Type of development and budoing Mlock ©hecked (resdentnl)
ocommarncal‘other) %S|

:;3'(5’4;&&@ ,

Buiding descrgion
T

Foundation type: [suspended §oon piloaer

Weather l'l!lr'm'.- of indpe clin;

AN D

Gars profecton Ty pas s, gpd-

No. |item Comments {seo Basue)
‘llum W itpr '_»:':';_'_‘G'i:_.:..__.-';:___:",' 7
Condition of sub-grade and
A undersids of gas membrans 6['&:;
1.2 |Gas membrans typs L\-/M-L g
1.3 | Gas mambrane condition mﬂ
1.4 |Joining wpa product Dol e ShACER TeFE Flip Copnr2ek
1.5 |Lapping design (SO CULAP , DR S17ED JurFirt Tefe
£ (0o )on Calern STIRUP,

18 |Laps. weids and joinis ssaks :q_‘; Abe & o .
£ iy T.J'F Flar Ar s
21 |Sub-fioorvorl MIN. 150 CLRAR-& UESTNTED o 10-
2.2 | Extarnal wall girbricis LJ“-:-T?"'T' T e

7 L2 [= o 5
2.3 |inarnal slesper walls .

£ L L -
2.4 | Extarnal vant trenches/ducts fo %_;?_!-"—-H & rCLChefP o VERT™
{:F '

31 |System detalis /




Notes: inspection checklist

11

Undarsica of gas mambmne

Chack thal tha sub grata Do&s nol CONLAIN rOUEN/ Uneven surfaced, &
appropeElely clean and Lhat thara &ra ng hard ‘sharp obyecta. That protective sand
bilnding or geotextie (il speclisd) i present avd meels the design critera.

Manufactumr and product specfcation, gauge, colour, brand/name, materlal

12 |Gas
TR Ps batchymil rumbens, SIorags ATANZaMaNnts | protected from dir Adamage?)
Dpan punclures, ears, rips. strelching? Excessive footprinis/avidenca of tralfic?
13 | Gas membrana condit|en Presence of debris? Rapaim? Signs of weakness such as mised or sunkan
Indantations? Protection plan in plsce Lo restric! access tolain gas membrana?
14 | lowning taps pmduet Product typs, brand, thicknoss, matenal widlh, colour? Use of double sided tape?

15

Lapping cesign

Joints Bppad and sealed i accordance wilh manufacturer's requiremanls,’
specication? Minimum overlap ssured? Sactions tap ed lwion?

1.8

Laps ad joints saaled

Walta complats? Appropriate oining double sided Lape ued?

ir

Sarvice antries sealed

Top hats seal arangemants fed around s rvice antries? Use of Jubiles clips?

21

Sub-floor vold

% & check possive? Voud formar? Gravel [type/specilicaton? Halghl of vodd
space? is & clear?

22

Extarnal wall airbeicks

Numbers, size, poslions 38 design drawing?

23

Inernal sleapar walle

Vantilatlon holes (honeycomb beckwork/plpes crosaings?) - size, spacing, location
In accordanoa wilh design?

24

Extarnal vanl tancha s ducls

Located and constructed in accorance with design drawings? Il opan-dopped
graval - gaval typa/pesance of fines? It pipa or othar vent, check poafion and
consbruction for funclionaidy and absence of blockages. Abllity of vold fomer o
withatand beanng of tha supérstructura?

31

Act ive venting

Type of ar supph: machanical, natural, combine d? Location/condftlon/number of
lans and venla? Location and alza of inkets? Provision of aircleaning devicas and
Ak haatars? Suppdy and axhaust ductwork? Alam provigion/inslaliation? Gas
manitorng systam in unoar-floor vold ?

@m socaplalde and com ply with the s pecilicalion

The gas proloction massumes inepbcted: | b Am scceptable bul atention & dawn o Bsues related o Lem Ao o

€ Are not acoaptable due lo the lesves relaled (o tam no,

o T’ 'c-' B Co

e —— R YE TE ¥
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VISUAL INSPECTION OF GAS PROTECTION MEASURES
|'!ﬁ AATe: E W Gas charecteristic siuation: : g
Job numbar: = Type of developmant and bulding fblock ahgm (ramidantisl/
commarcial/otier) E__ |
sl LT T ent - 7 Y
Vish by Foundation type: isusperded foon mafefibee)
Weather a1 ime of inepa clion: Gas protaclion lype passha,/ agoir
Dézz<€”’
Mo |tem |m¢m notes)
11 m:nsmu:::- 67:-;-0

1.2 |Gam mambrane typs ﬁr’:bﬁ F'\

1.3 | Gea mambrana condition Z'\-ldqun-ﬁﬂt'_ Sm /

FPonil G oED voirTirde 1mRT,

1.4 |Joining tape product i

G LAFs UOrTI~a T/®E €

1.5 | Lapping design
i UDArA 2 TATE

18 |Laps, weids and joints seals J‘S LB mAAE FETAILS -

17 |Sarvice aniriss seals

MV oA Y EMTILATED vO 12 cLEAe P

21 |Sub-fisor woid
OBSRAcT IS |

22 | External wat sirbricks QE:FGL s , it

2.3 |imernal sisspar walls
[y

- LY
prk MTTEAFE a8 BEAC S .,,f

| ! S/0UCE :
24 | Extarnal vent enchi Ce Pl & -

31 | System cetals s

And Wonal notes:




Notes: inspection checkllst

11

Undersida of gas mambmna

Chock Tat the sub grade does ndt contain rough/uneven suriaces, &
aApproprialely ciean and that thare are no hard/sharp objects. That protective sand
biinding or gaotextile (If epeciiad) i presant and moects tha design criterls.

12

Gas mambrana type

Manufactumr and product speciication, gauge, colour, brand/name material
Datch/ il numbers, SIOIAEN ATangemants |prolected from dir/damage?)

13

Gas mambrang condiion

Opan punctured. Wars, rips, stratching? Excossive loolprints favidance of traffic?
Pragance of dabris? Repairs? Signa of waakness such as mised or sunkan
indentatmns? Protection plan in place Lo restricl access 1o (ain gas membrana?

14 | Joining tape product Product typa, brand, thichness, matenal width, colour? Use of double sided taps?
Joints apped and sealed in accordancs with manufaciurer's requiramants,
15 | Lappiag design speciication? Minimum owarlap msured? Seclions Laped lwica?
1.6 | Laps and [oinls seaked Walds complela™ Appopriate joinmg double sided lape used?
1.7 | Sarvice aniries senled Top hais seal arangements flked around senvice entries? Lse of Jubiles cips?
ETR [T o 1% a8 check possible? Vou former? Gravel (lyoe/speciication? Helght of vod
space? ks i clear?
22 | Extarnal wall sirbricks Numbars, elre, posions st desiEn drawing?
Ventlation holes (honaycomb brickwor k/pipe crossings?) - sie, spacing, location
2.3 | Inernal sleaper wals . Mg with design?
Located and constructed in accomdance with design drawings? If open-topped
2.4 | Extarnat vent tmnahe st gravel - gravel typa/presancs of ines? Il pipe o olher venl, check pos dion and

consbruction for functionalily and absanca of blockages. Ablity of vold formen 1o
wilhstand baaring of the suparstruciure?

31

Activae vanling

Type of 2k suppdy: machanical, natural, combared? Locallon/comndi ionmumber of
fans erd venis? Location and siae of inkts? Provisien of air-clesning devices and
Al heatars? Supply and axhaust dectwork? Alamm provision/inglakation? Gas
manitoring system in under-fMoor vold ?

Ara acceplable and com ply with the specification

The gas protection measuns inspaciad: | b Am acceptable but attention & deawn o Bsues related o Bam no. o

C Arg not acoaptabla due o e issues relaled to tam no.

m“f&mwim;eﬁw n—@“* fgfgf‘z.cs-z,a
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VISUAL INSPECTION OF GAS PROTECTION MEASURES

Gas charactonistic siuation: : S "-2_

SdIEI'IIn'I:AE : wa e
loby numbar:

Type ol developmant and buluhrfhluch chackad [escdentiod

Budding descrption; PL.QT‘ Z{g &;"Z'—?_,

Date:
Visd by:

Foundation lype: {suspended Moo wtambeT)

Weather at ime of inspe clon:

Gas protecton lype passive/ ke

Mo |Ham |hlnmu{h|“q
Condltion of sub-grade and
"1 | underside af gas memorane &'c.m
1.2 |G
mam brana Lypa AIAHQ;% SCD g

1.3 | Gas membrane condition G‘_‘:“'

1.4 | Joining tapa product CLAE e [DAMBLE GIPER Qo mE
~TE

1.5 | Lapping deaign Somrt- LAl Jeieas el TecfE s
'[CC-M Mt% f‘ﬁﬂ_

16 |Lapa, weids and pinnseas | = FLE SIFED JUNTINTeRE § (oo
Al TPE AN DATA SeictET -

17 |Service entriss seals

— L/HQ‘-"'ET:“"'WP AT LAr T

21 | Sub-fioor vold rA I [ Se, u'mtuwlmvnm
pS R RPN -

2.2 | External wal airbricks

POTPRLEY 5 PR R rcusinta |
2.3 |internal sieeper walls
W et [ L

P TR, L il EE | & TELESCCAI L
VEr TiLLaTs &S

3 Actve veating S

41 |System delails i

Add ifonal notes:




Notes: Inspection checklist

11

Underside of gas membmna

Check that the sub grade does not cONLAM rough/uneven SuTaces, &
appropriately clean and that thara ara no hard,/sharp objects. That protect e sand
biinding or geotaxtiis {If specdind) & prosent and mests the design criteris.

Manufactumr snd product speci ication, gouge, colour, brand/name, mater sl

2 | Gas
- M e betch/roll numbars, siorages arangements | protectad from dirdamags ™)
Opan punciures, 18ars, rips, stratching? Exdessive loolprins /avidence of traffic?
13 | Gas mambrane condiion Presence of dabris? Repairs? Signs of weakness such B4 mised o sunkan

indantationa? Protection pian in place Lo restricl scoess Lo lain gas ma mbrans?

14

Joining lape pasduct

Product type, brand, thickness, matanal widih, colour? Use of doubla slded tape?

15

Lapping design

Joints apped and sealéd i Sco0rdancs wilh Manufaclsners réquiramants/
specication? Minimum ovarlap Insured? Seclions taped twica?

1.6

Laps and joinls sealed

Walds complala? Appropriae joining/sounls gioed 150 & uead?

17

Sarvice antries saaled

Top hats seal arangeaments [ed around service entries? Use of Jubiiee clips?

I a chick possble? Vold formar? Gavel [Lypa/speciicalions® Heighl ol void

21 fl
s space? Is A clear?
2.2 | Exiarnai wall arbricks Numbers, size. positions as desgn drawing?
Yentiistion holes (honayoomb brickework/pipe cossings?) - size, spacng. location
2.3 | Internal sleapar walls b st i ol ?
Located and constructed In accond ance with design drawings? If open{opped
24 | Exvemal vem tenchesiiucts gravel - graval lypa/prasanca of fines? |1 pine o olhar want, ¢heck pod&ion and

oonstruction for functionalty and absenocs of blockeges. Abllity of vold former Lo
withatand baaring of Lhe Suparatructura?

Type of aF supply: mechanical, natural, combinad? Loealion/condition/num barof
fans and venis? Location and six of inkets? Provision of air-cleening devicas and

3.1 At n
hesias ak heaters? Supply and exhaust ductwork? Alamm proviskan/instaliation? Gas
menitonng system in undar-foor vold 7
Photographs
No |Description

The gas protaction massums Inspecied:

1}10 aooeptable ang compl with Lhe specification

b Are acceptable bul altantion & drawn bo lEsues related o tam no. wo

€ Are nol scoeplable dus o the issuas relsled 1o llam no, axx

. Am L’\J'Lum;-'wu m’@%‘m LS r":.'. (@w




(«

Harlor

L

WO TR W e B g T Sy

VISUAL INSPECTION OF GAS PROTECTION MEASURES

e B Yo = S0

Job number: Type of cevelopmant ard buiding, black chacked (residentisl;
COmMancia/other) EJZ'S i

Data: Huoing descrplion;
724(6/2010 . D 2.8 §221
WViskt by: Foundation Lypa: suspendad Moo it
Weathar 81 timy of Inspa clion: Gas probecLion type passive Mg
T M
No. |lem Imtﬂimu
Condition of sub and
i mumm 6;,'&,;7
1.2 |Ges membeana type hfﬁm gf :
1.3 | Gas membrane condition CT:«:(}

€6 NWLFF/ JonTHEG et . &

1.5 |Lapping design
ID6 pam, & 2T TeRE -

16 |Leps, walds and joints sealks ’p‘_}' WVE L

17 |Sarvice enlries seals

U!GW IO ¥IAT  capms
2 Passive venting e T PP i e

a0 Lk ok ¥

(SO pan MM‘:;‘.MM U":'Lf..;_, CLeAe 1

21 | Sub-hoor voil
VR e T EEP ¢

2.2 | External wal arbriclks

A;w._w el PRSI (nslaf .

2.3 | intarnal & waper walls
i, - o i

BT A BAIZ — T
2.4 | Extarnalvent ranches/ducts o = BRe

FLeSCeple  ver TS,

31 |Systam delalle ’/

Acd Aol notes:




Notes: inspection checkliist

Check that the sub grade doas nol contain rosgh/uneven surfaces, s

11 | Underside of pas membmne appropristaly clesn and 1hal there ara na hard/sharp objecis. That protective sand
blinding or geataxtils (If specHisd) B prassnt and meals the design criterls,
Manutactumr and product specilication. gauge. colour, brand/nama, matarial

1L

i A ORI Ry bateh/mil rumbare, sloragh amangements {protected fram dirt/damage?)

Open punciures, tBars, ripa, stratching? Exceasive foolprints/evidence of raffic?

1.3 | Gas mambrane sonditlon Prasance af debris? Repairs? Signs of weakness such as mised or sunken
indantations? Protection plan (n plsce Lo resircl Scoats 1o |ain gas mambrana?

L4 | Joining taps product Product type, beand, thickness, matenal width, eolour? Use of doubls sided taps?

15 |1s i Jolnla lappad 4nd saaled in accordance with manufacturers raquiramentsy

apeciicaton? Minimum overlap insured? Sections 1aped twice?

1.6

Lapa and joinle dealed

Walos complets? Appropriate jpining/double sided lape ueed?

1.7 | Service anirles pealed Top hats saal amangamants [ked arcund sarvice antriss ? Use of Jublise cips?
21 | Sub-Noorveld Is & chack possbie? Void lormer? Gravel (Lype/speciicaton? Heght of vor
space? Is i clear?
2.2 | Extarnal wall airbrlcis Humbers, e, poskions aa desgn draming?
Yentliatlon holes (haneyoomib brickwork /pipes crossings?) - sira, £pacing, location
A | inh] a gt Al in accordancs with dezign?
Located and constructed in acoond ance with design drawings? If opén-topped
24 | External vant Imnches/ducts graval - graval iype/prsence of fines? I pipa or ather vant, check pos ton and

oonstruction for lunctionally and absance of blockagss. AbELy of vold former to
withetand bearing of the supersiruciure?

Type of air Supply: Machanical, natural, com bined? Localion/oondtion/number of
fans and venis? Location and sim of inlets? Provision of aircleaning devices and

31 | Active wenting aie haatars? Supply and sshaust ductwork? AL provision/instaliation? Gas
menioring sysiam in under-Tioor void?
Photographs
Na. | Description

@ acceptable and comply with the specification

Tha gas prolaction measums (nspecisd: | b Am accepiable bul aitention s drawn io Bsues related o tem no. X

© Are not aCcoaplabie due 1o the [ssues related o itam no, wx

s Ce g ont

Spature e —— 0 pam '&S{Q@%
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VISUAL INSPECTION OF GAS PROTECTION MEASURES

GA< ChRaracharistic situation: CS Z

Site name:; E M chf-rl_.
Job bl

Type of developmaent @ng bud g blook checked {resident sl /

commercial/athen) E£5 [

7266 (207C 0O
Vislt by ' )

Bulloing des oription: ’pf_.cﬂ“ w

Fourdation typs! (suspendad Moot i o

Weather at lime ol inspa clion: Gas protection type: pessluc, pfies’
S
Mo |iem F:omml.i‘q
11 Condition of sub-grade and /'
unchersie of gas mainband -/}I'tﬁﬂ'
1.2 | Gas mambrane typs Z“-'éw . Sm
1.3 | G man brana condition C.r-"
T - CORREC. maABLE S e,
18 |Lagaing deslgn (S oERLAPIMIN. ‘i Pon~oé Sipey
UesA Tt 2 F (Ot~ SN ol ”
16 |Laps, welds and joints seals A’S
S MG DRTAILE -
17 |Sarvice
m'&'* \f‘ Fpd Tl T AN c
U 1€a pan VO D e ErTleaFr §
21 | Sub-Noor i
i CLEAR- f  LEGTFA T fo B
2.2 | Extarnal wal airbricks &P«m
v DA pa
2.2 | Iinternal sleaper walls “ . ™
Mk r1afPE p . BlLlIck gfr
24 |Extama trenches/ducts
S TELESCelr .y gpT1 LATDES ,
#_ - T i S g ; : F .' I3 .{'
31 | System details /

Additfonal notes:




Notes: inspection checklist

Chack hal the aub grade coes nol conlain rough/unaven surfaces, i

1.1 | Uncarside of gas membrane approprately cleanand that there are no hard/sharp objecta. That protective sand
blinding or geotextile (il speciied) & present and mests [he design criteria.
12 | gas e type Manufactumer and product spacfication, gauge, colour, brand/nama, malenal

batch/mil numbars, slorage arangemsnts {proleclad from dir/demage?)

Dpan punclures, tears, rips, strelching? Excedsive foolprints fevidence of Lralfic?

13 | Gas membrane condition Presence of debris? Repalrs? Signs of weakness such as mised or sunken
Iindantations ? Proteclion plan in placa Lo restricl Bocess Lo 1ain 2as memibeana?
14 | oining taps poduct Product lype, brand. thickness, matenal, width, colour? Usa af double sided tapa?
L Joints pped and sealed in Bccordance wilth manufaciurer's requiremants,;
L5 NEdenign speclication? Minimum overlap nsured? Saclons taped twloa?
1.8 | Laps and jomis sealed Wailds complete? Appropriale pining/double sided lape uaed?
1.7 | Sarvice anlries sealed Top hats saal arangamants [ed sround sanvica antres? Usa of Jubles clips?
Is & check poasible? Void former? Gravel (type, specfication? Haight of void
21 | Sub-foor vodd space? Is k claar?
2.2 | Extarnal wall sichricks Numbars, sife, positions as design drawing?
Vantilation holes {honeaycomis Drickeor k/ppe crossings?) - sive, spacing, location
e in accordance with des gn?
Located and construciéd Inaccom ance with design drawings? Il opea dopped
24 | Extarnal vant tenche s Eraval - gravel type/presanca of fines? Il pipe or other vanl, ¢heck pos tion and

construclion fos functionalily and absenca of blockagss  Abllity of vold fommer to
wihsland bearing of the supersiructure?

a1

Asd fwe wanl ing

Typer of ar $upply: mechanical, natural, oom vned? Localion/cond®tion/nym bar of
lans and vents? Location and sim of inlets? Provision of aircleening devicas and
air haaters? Supply and axhaust ductwork? Alarm provision/inslalialion? Gas
moniorng system in under-Tioor wid ?

-

‘aAnk acceptable and comply with 1ha & pecification

The gas protection maasums Inspecied: | b Am acceptabla but attention |8 drawn o Bsues related 1o Lem no Mk

& Arénot Acoaptable dus 0 the [SSused rélaed to (em nd. sx

=T - Caositon .

g == LTI
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VISUAL INSPECTION OF GAS PROTECTION MEASURES

Saler naame;

Bt v e W nrn

Gas chiavactmistc siluation;

e

Job ruamibear: lhtl of devalopmant and budding Jblock chacked {rekdantial/
commarciaotter) TS |
Dale: - Bislaing oeecriplion:
25 6lr020 Dror -
Viskt by: Found ation lype: [suspandad Humfmr*
Weather 8t Lime of inspeclon: Gas protection type passdw apbed
{;m s A
No. |ltem In-mmm
nondlhnﬂ lubirdlm
11
(roo

unddierside of gas membeane

1.2 | Gas mam brana typa

L\- L& s SFCL - c; QO

1.3 | Ges ram brane condilion

Crooz

1.4 |Joining tape product

CORDEF [cmbe B S LED TAPE

1.5 |Lapping design

1S M AMRLAP , JurTin e TR § oo -
O lBr TPOPE

18 | Laps, waids and joints saals

Dot SED TEPT el
MAAT TS -

i

17 |Service entries seals

! TaFwwi wgm. g,:,w

21 |sus-feorvon Muv .t_¢ YV UMM:‘T‘C.—J’) \fc.-rﬂ
2.2 | Extérnal wall airbricha A_‘ T
2.3 |Intarnal sleeper walls

w v

BT FAELPE Al DRACKS RF

24 |External vent trenches/ducts

TELES el (V4 R N P

a1 |System delails

/

Additlonal notes:




Notes: inspection checklist

Chack thal the sub grede doas nol contain rough/unaven surfaces, &

11 | Underside of gar membmne appropriataly casn and that there are no hard/sharpoblecta That piotect vesand
blinding or gedlaxt s [If spec ¥ ed) & prasend and mesats |he design critens.
Manufactumr and product apecl cation, gauge, calour, brand/ nema, material

12 | Ges membrane typy batch/roll numbars, storage arangamants | protected from dindamage?
Opan punctures, tears, rips, stretching? Excasaive footprints favidenca of traffic?

13 | Gas membrane condit o Prasonce of debrls? Repaire? 5igns of weakness such &4 mised or sunkan

Ingentations? Prolection plan in place Lo restrcl access Lo lain gas mambrans?

14

Joning lape poduct

Product Lype, brand, thickness, matanal width, colour? Use of double sided tape?

15

Lapping design

Joints Bpped and sealed in accordance wilh manuactues r's (aqursrante/
spaciication? Minimum owerlap insured? Sectians taped twloa?

1.6

Laps and joinls sealad

Walds complala? Appopriale joining/ double ided Laps uded?

17

Sarvice eniries sealad

Top hats seal arangaments [ked sround service antries? Uss of Jubies clips?

1

Sub- floor vaid

Is & chack posaibie? Vo formar? Gaved (Tvpa,/specfication? Heighl of void
space? Is it claar?

22

Ex tarnal wall airbricks

Num bers, alre, poskions as design drawing?

2.3

Internal steaper walls

Ventlistion holes (honoycomb brickwork,/ppe cmsgings?) - sire, spacing, location
in accordance with dasign?

14

Extarnal vent |mnchas/ducts

Localed and constructed in Accond ance with design drawings? I opendopped
gravel - gmval typa/prasance of finea? If pips or ather wanl, chack pos Rion and
oonsiruction for functionality and absenoe of blockages. Abikty of vold former to
withstand bearing of Lhe supanstructura’?

Ja

Actve vanting

Typa of &k supply: mechanical, natural, combine d? Locaton/condi lonmum ber of
fans and venis? Location and sl of inkts? Provision of air-cleaning devices and
Bir heaters? Supply and exhavst ductwork? Alam provislon/Iinstaliation? Gas
monitonng system in under-foor void 7

Photographs

Na

Description

/J'"
y accaptanle and com ply with the &pecification

Tha gas protection measumes inspected. | b Am scceplable bul altention is dwn to ssues ralated 1o Ram no xx

¢ Are ol accoplabe due o the ssees relited Lo [l@m no, s

N e ﬁiﬂ-pm Vi tiima g ond

Slgnaturs: ﬁwﬂfkﬂr’%ﬁ" Dais: L‘; r'/C ( ZU?_&




Harlor

(@«

& sdim
N Y R—

- i .

VISUAL INSPECTION OF GAS PROTECTION MEASURES

Gas charscteristic siluation: . 3
s, S

Jobs msmbar:

Type of developmant and budding /block checked (residentisl/

commercisi/other) |75\
24 &L 37

- ;-;:I‘ }E: /EQZ_U.
Visll by! Saa

BUEaIng casoripdion: ,_.?
f 1__I|T
Foundation typa: |=-1|5.p-nmeﬂ Tioos calld opheT
PAM € gl cee-

Weather at time of inspaction: Gas protection lypk passlw
a5
Mo, |Hem Comnronts (S wobes)
Condition of sub-grads and P
11 underside of gas membrans mﬁ
2 | | Ptaneea, SCO
it = y
1.3 | Gas mambrane condition En —
1.4 |Joining pe product cCADEK PONSLE SipED +AC -
1.5 | Lappig design lgifiﬁ'w s T TmPE { CygIm
L6 |Lape weids and pinmsese | fC Afoys -
17 |Sarvice antries seals
" [ Ter v Seace,
21 |Sub-fioor void 19 A A s _h AR - W Lty
CeME. e CERLS.
2.2 |Exiarnal wal airbricks Af O pcil
2.3 |Inarnal slsepar walls
Ly "
prpepd TRCEFE e BEILet | TRLES SN
24 | Extarnal vant tranches/ducts Iq: " aTOES
=T 1L .
21 | Symam detsile /




Notes: inspection checklist

11 | Underside of gas membmne

Chack that the sub grade doss not contaln rough/undven surfaces,
appropriately clean and thal thare are no hand/sharp objsels. That protect ive sand
biinding or geotaxtie (If specified) & presant and meats the design criteris.

12 | Gas membrane typs

Manufactumr and producl spscilication, gauge, calour, brand/nama matarial
batchy/ rodl numbars, Storags arangements | prolacted from dir/damaga?)

13 | Gaa mambrana condition

Opan punciures. lears, rips, stralching? Excessive lootprints avicence of raffc?
Presance of debris? Repairs? Signa of weak nass such &3 mised or sunken
indantationa? Protection plan in place to restrict sccess 1o lain gas mambrane?

14 | wining tapa product

Product type, brand, thickness, matanal, width, colour? Lise of doubis sided tape?

15 | Lapping design

Jolnis Bpped snd sealed in scoordance with manufaciurer's reguiramenis/
epecfication? Minimum overlap insured? Seclions Laped twloa?

1.6 | Laps ana [oinls sealed

Walds complele? Appmpelata pining/doutle sided lape ubad?

1.7 | Sarvice entries sealed

Top hats gea arangements (ked around sarvice antries ? Usa of Jublies clips?

21 | Sub-foor void

It a chack possible? Vol former? Graval (lype/spacification)? Helght of void
space? Is i claar?

2.2 | Extarnal wakl airbricks

Numbars, e, poRRions A& detign dravwing?

23 | inernal sissper wans

Ventiltion holes {honeycomb briclwork/pipe cmssings?) - size. spacihg. location
In accordance with design?

24 | Exlarnal vant trenche sducts

Located and construcled In accond ance with design drawings? If open4opped
gravel - gravel type/presance of fines? |f pipe or ot her venl, check pos tion and
constrection for functionalily snd absance of blockages. Abliity of vold fomar ta
withatand baaring of 1Ne suparsiructura?

3.1 | Active vanling

Type of aif supply: mechanical, natural, combingd? Location/conditionmumbar of
fans and venis? Locallon and sim of inlels? Provision of airclesning devices and
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VISUAL INSPECTION OF GAS PROTECTION MEASURES
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Notes: Inspection checklist

11 | umsersude of gas membrne
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L2 | Gas mambrana typa
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13 | Gas mambrane condition
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manioring systam in under-floor woid 7
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GeoDyne

APPENDIX IV

Ground Gas Ternary Plot



o =====- lllustrative of landfill gas migration based
100 on a source gas of 60%:40% CH4:CO2 &
assuming no chemical changes or oxidation
v” of CH4 (below 20% CH4 and 13% CO2
migration relationship becomes unclear)

Indicative of microbial respiration of
organic materials in sofl (Zero methane and
low flow)

Indicative of ambient air (80% N2, 20% 02)
with zero methane and carbon dioxide

Indicative of geogenic gas

Indicative of landfill gas

Gas data

GeoDy:e

Methane (%) No Filters active
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Balmoral Way, Holbeach Clarendan Housa
035051 Clarendan Avenua

Ashwood Homes/Ashley King (Developments) Ltd

18/02/2021 Clumber Park
Carbon Dioxide Nattingham
WG5S 1AH

Tel: 0115 9620001
Email: info@geodyne.co.uk

Landfill Gas Quantitative Risk Assessment

Maximum Carbon Dioxide Conc (Cpg)
Maximum Flow Rate (q)

Width of Building
Length of Building

Maximum concentration revealed by GeoDyne

Maximum flow revealed by 0.0lh (assume LOD 0.1)
Client Confirmed (email 18-02-2021)
Client Confirmed (email 18-02-2021)

Base Area By Calculation

Height of Sub Floor Void (Max) Client Confirmed (email 18-02-2021)

WVolume of Void (M) By Calculation

Carbon Dioxide Design Target Concentration in 1.250% NHBC calculated limiting equilibrium for Green site
Building (C+) (i.e. sub-floor vaid)

Gas Screening Value uhr

Equation 1 - Calculate Hazardous Gas Emission Rate (Qy,) Using @y, = Cp/100 x (g/A))

Qg 0.0008 i’ hr after Pecksen assumed area of monitoring paint influence 10m’

il

Q. 0.0000006]m*m*mr  Convert | to m®

GeoDyne Limited Confidential 23/02/2021 Page 1



Scenario 1 - Build Up of Gas to Carbon Dioxide Design Target Concentration (C,)

Equation 2: t=(MC){(VCy,)

Where

M = Room Volume {sub-floor void) 7.425|m’

C+ = Design Target Conc 1.250%

V = Flow Rate 0.000495|m’h

C, = Carbon Dioxide Concentration 6l
Time t 3125.00]Hours
Time t 130.21|Days

This calculation is highly conservative as it assumes the building is sealed. In reality the carbon dioxide
could not migrate into the building without existing atmosphere being displaced

Scenario 2 - Build Up of Gas Given Rate of Building Ventilation (V) of 1 Air Change/Month (via air bricks)

Equation 3: V,, = Gy, VIC,5

Ventilation Rate Vg imon 743 m*/month

Ventilation Rate Vg sy 0,248 m’/day

Ventilation Rate Vy mour 0.04 Dlmafhnur

Equation 4. Cyy, = ((Chg x VIV) [Rearrange to find Cp,.

C sy = Maximum Attained Cone. -% -

in sub-floar void

Scenario 3 - Build Up of Gas Given Rate of Building Ventilation (V) of 1 Air Change/Day (via air bricks)

Equation 3: V, = G, ,VIC .,

Ventilation Rate Vg g, 0. mglm3fhuur

Equation 4: C,,, = ((Cyy x V)/V,) [Rearrange to find C,,]

C oz = Maximum Attained Conc. -q.fu -

in sub-floar void

GeoDyne Limited Confidential 23/02/2021

Page 2
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GeoDyne

Conditions & Limitations

Phase | Desk Studies

1.

Works undertaken to provide the basis of the Phase | Desk Study report comprise a review of information available from a
number of sources/parties (potentially also including the Client) together with a walk over of the site (where applicable and
included within the guotation). The opinions given in the Phase | Desk Study are based on the information available from third
parties/sources that has been obtained within the available timeframe. GeoDyne Limited assumes all third party information to
be true and correct and therefore cannot accept liability for the accuracy of such information supplied.

Should additional information become available that may affect the comments and opinions made within the Phase | Dask
Study, GeaDyne Limited reserves the right to review such information and make maodifications to comments/opinions as
appropriate,

It should be borne in mind that a Phase | Desk Study collates available information to generate a conceptual model of the site.
The actual gectechnical and environmental considerations can only be fully quantified by intrusive investigation works to
confirm the accuracy of the conceptual site model.

Phase Il Intrusive Investigations

1. Qur guotation assumes that access to the site will be arranged by others at no cost to curselves.

2. We have assumed that free access is available throughout to the entire site and that works can be undertaken during a single
mobilisation. Where restricted access is encountered, or where additional unscheduled mobilisations are required, additional
cosls may be incurred to the client.

3. We have assumed that all available information relating to buried services will be supplied by the Client at no cost to ourselves.
Mo responsibility will be accepted for damage to underground services that have not been brought to our prior attention by the
Client.

4. All excavations/boreholes will be backfiled with compacted arisings upon completion, with any excess arisings left proud of
ground levels. Excess arisings will not be removed from the site unless specifically requested by the Client. Where we are
requested to remove excess arnisings, all associated costs will be passed to the Client.

5. We will attempt to leave the site in a clean and tidy state, however, it must be understood that some disturbance of the site is
unavoidable during intrusive works.

6. Exploratory holes are positioned approximately on site by GeoDyne Limited. Should the client require precise locations of all
exploratory points, additional fees will be incurred. It must be bome in mind that backfilled trial pits can create 'soft spots’,
therefore, should the Client wish to designate 'no dig’ zones, for example under the footprint of proposed structures, these must
be brought to our attention prior to commencement of warks.

7. Groundwater observations relate to conditions encountered at the time of investigation. It must be understood that groundwater
levels may vary as a result of recent climatic conditions or seasonal variation.

8. Trial pits and boreholes examine only a small proportion of the total site area. No liability can be accepted for conditions not
revealed in exploratory holes, particularly between positions. All extrapolations of available data are given in good faith.

Payment

1 Payment terms are strictly 28 days from the invoice date.

2 Prior to commencement of works, we require receipt of formal written instruction from the party accepting full financial
responsibility for the work. In the absence of such an instruction, we would expect the instrucling Consulting
Engineers/Architects to accept full financial responsibility for the works,

3  Receipt of instruction to commence work shall be taken as acceptance and compliance of the foregoing conditions.

Liability

1.

GeoDyne Limited offer £5,000,000.00 Professional Indemnity Insurance (in aggregate over the year). This shall be the limit of
our liability for works undertaken. Mo individual liability shall be implied to, or accepted by, any employee for works undertaken
for and on the behalf of GeoDyne Limited.

Geotechnical & Environmental Consultants




