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Principals of Continuous Monitoring:

This semi quantative risk assessment of gas risk by continious monitoring plus gas sweep
sampling events were conducted by GeoEnginSeerLtd, a specialist Company dealing with
the risk in the field of ground gas: HydroGeological Specialist Ben Crowther conducted 2
visits to this site following trace gas testing that passed, but was not fully accepted at the
planning assessment stage. One rounds of deployment and a weekly check regime began
but fortunately agood representative drop of barometric pressure was detected allowing
further conclusions of the gas protection qualites of the build.

The targeted sampling was conducted at a time when the barometric pressure drop was
either very rapidly (6+ millibars per 3 hours hour) or rapidly (3.6+ millibars per 3 hours) ideally
to reach a level below 1008mb. This is to establish if there is indeed a worst-case scenario
for gas emanating from the ground into the property.

The tests were conducted using the following methodology and have been extracted and
refined from the CL:AIRE methodologies as described in Technical Documents No. TD16,
TD17, and TD18 found here. With further conclusions drawn from the Ground Gas Solutions
White Paper: GGS Atmospheric Pressure Whitepaper A Simplified Approach to Determine
Worst Case Conditions: October 2024.

Each check or deployment event comprised of a sweep sampling of each house ie upon site
attendance. A sweep survey of the perimeter of a property and interanlly can take only about
10 minutes clearing through the centre of the site as a background reading. The houses
were occupied nrmally and in one prorety a part time Nail Bar was persent which has to be
acocunted for.

The 2 Apartments and One ‘control’ Garage all within the same footprint of the converted
building were sampled for approximately 8 days each with three minutes sampling events
every hour using the GasClam continious monitoring devices.

The reason for this methodology is to observe actual barometric pressure trends capture a
near worst-case barometric drop. This is a modified targetted version of the standard
industry practice of contionious monitoring for three or four weeks can allow for a faster turn
round of results which create a picture of the realistic risk to a property. This,
GeoEnginSeerLtd believes was a good test for the hypothesis that no gas is entering the
properties at The Old Tannery Building.

GeoEnginSeerLtd conducts this survey alongside sweep surveys when visiting to check
device battery levels and if required pipework to cavity wall voids. Usually only a number of
photos are taken when adverse results are detected and some of these are provided in the
following pages.

The Barometric data used by GeoEnginSeer Ltd to predict when a barometric pressure low
that is great enough to produce the worst-case scenario over a short period is the Norwegian
MET office data app that is the most calibratable to use to the results picked up on the ground.
This is observed daily to check when sufficient data has been accrued.
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This methodology is applied to both continuous monitoring and to borehole sampling so data
is captured when the highest likelihood of worst-case barometric pressure scenario can be
achieved. This is most useful in Window samplers or boreholes, but also applies to continuous
monitoring.

GeoEnginSeer Ltd does not believe this is necessarily more accurate than recording of data
on the ground, experience has demonstrated that the Meteorologisk Institutt App has proved
to be the most accurate of apps used to predict barometric pressure drop, which is then
checked with onsite measurements using the calibrated GFM436 or against data captured by
the GasClams.

Background Scene Setting:

GeoEnginSeerLtd was contacted in October to check gas protection measures installed at the
now occupier Old Tannery building. Previous standard air lance verification of the new builds
adjacent had proved Quarters Developments Ltd to have been responsible and careful builders
of gas protection in buildings. It emerged that the required gas protection measures in the Old
Tannery building were not quite up to standard so a trace gas test was completed, and passed
for the building. No injected carbon dioxide got into the building.

GeoEnginSeerLtd reviewed the available data made available and it transpired that the site
had not been built with a verified gas resistant membrane as required for the development. The
only membrane evidence noted is a Visqueen mixed polymer DPC. Which is not rated for
blocking any gas at all. However, experience of and early review of the site investigation
information encouraged GeoEnginSeerLtd to propose a set of continuous monitoring exercises
in the built properties to check if indeed any gas was accessing them from the land, now very
heavily worked over since 2020.

A rolling weekly program was proposed for 3.no GasClams to be deployed on the ground floor
of the development. One in the kitchen area, One in a bathroom and one in a garage by the
waste water pipes for the two upper Apartments. An extended family lives in all three parts of
the development, so sweep surveys were easy to achieve.

Planning Reference:

Application Number: Kirklees Council 2024/92333
at location The Old Tannery, 224, Spen Lane, Gomersal, Cleckheaton, BD19 4PJ
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The Site

The site was a former Leather working factory with a light and medium industrial history
reaching back some 180 years, with former unknown uses as well. The site demonstrated
significant unknowns and had been investigated in 2019. The site lies along Spen Lane in
Cleckheaton flanked by the Cricket Ground and other residential developments uphill and down
hill, locally coal mining activities have occurred as part of the South Pennine Coal fields

Previous Reporting:

JNP Group:
The JNP PHASE Il GROUND CONTAMINATION REPORT
Date: January 2021 Ref: B21783-JNP-XX-XX-RP-G-1001 P02

The Client kindly supplied details of previous reporting, which upon review appeared to
demonstrate limited Carbon Dioxide (CO2) and other ground gasses, JNP Conclude that:

“A 2.0m thick void was encountered from 28.5m to 30.5mbgl in RB02,

consistent with the anticipated depth of the Blocking Coal Seam.

There is at least 26.0m of competent solid rock between the ground surface

and the workings which should prevent void migration (also creation of pathways)
There is also a sufficient thickness of rock between the Blocking Coal Seam

and the deeper underlying Top Lousey Coal Seam to prevent voids

migrating between the seams.

(Gas would then travel along a preferential pathway NOT under the property where there are
no boreholes to create a preferential pathway)

It is not considered necessary to stabilise the ground using drilling and
grouting techniques; the proposed development should not be affected by

the underlying shallow workings.”

JNP also conclude that CS2 Gas protection should be in place. This did not happen in the
Old Tannery Building, however this re-risk assessment of the site classifies just the Old
Tannery Building as CS1
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New Hypothesis:

GeoEnginSeer Ltd initially proposed the hypothesis that there is a likely conclusion that such
works have been sufficient to prevent gas ingressing the building and the trace gas testing
supports this. This additional check is to demonstrate a barometric low would not produce
gas from nearby sources that could enter the building, due to the disturbed and or removed
all potential gas pathways reaching the Old Tannery building.

The development of new houses and Old Tannery Building that this site could indeed be
revised through appropriate Continuous Monitoring to be a Very Low Risk, Characteristic
Situation 1 under the BS8485:2015+A1:2019 (and other) guidance. This assumption could
then be used for many properties lying over but disconnected from coal seams at depth.
Which out crop generally to the south west and the general dip of 10degrees is to the north
west. Indicating the worst case location lies some 50m to the south west of the old tannery
building.

JNP Report Review: Relating to Gas Contamination issues only:

Reviewing the JNP report showed some interesting features. No glaring errors or issues were
noted with the JNP report in general. The concentration of high carbon dioxide and flow were
all from the south western end of the site, and the layers of coal measures themselves will
create low permeability layers of mudstone and limestone with siltstone sandstone and coal
seams. Gas is lazy and anisotropic and will always take the path of least resistance.

GeoEnginSeerLtd also considers any potential gas available in the made ground or reworked
site ground to be a potential issue and worth exploring with continuous monitoring.

This commentary focusses on the two elements that when calculated through the
BS8485:2015+A1:2019 reveal a Gas Screening Value (GSV) marginally above Low Risk
threshold, triggering a Characteristic Situation CS2 justification for the site. Which at the time
was correct.
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The Old Tannery, Spen Lane

General site location and surroundings from Google Maps 2024 Site is to the left of the dot.

The Small red dots on the building to the right of the large dot indicate garage placement (most
northern), then ensuite bathroom (in the middle of the building then the kitchen to the south east.
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Detailed References:

] Building Act and associated Regulations e.g. Approved Document C 2013;

] Planning Act and associated guidance;

o CDM regulations 2015;

o Health and Safety at Work Act 1974;

. Management of Health & Safety at Work Regulations 1999;

J The Confined Spaces Regulations 1997;

J DSEAR (Dangerous Substances and Explosive Atmospheres Regulations) 2002.

o CL:AIRE Technical Bulletin TB16 December 2017;

J CL:AIRE Technical Bulletin TB17 Ground Gas Monitoring and ‘Worst-Case’ Conditions, August
2018

J CL:AIRE Technical Bulletin TB18 Continuous Ground-Gas Monitoring and the Lines of evidence

Approach to Risk Assessment, August 2018

J BR211 (2023 edition) Guidance on protective measures for new buildings (including
supplementary advice for extensions, conversions and refurbishment projects).

° GGS (2024 White Paper) Atmospheric Pressure Whitepaper A Simplified Approach to
Determine Worst Case Conditions
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Factual Activity of Semi-quantitative investigation into gas regime

The installation of a gas resistant membrane was missed at this development and upon review of
the JNP Site Investigation documentation for this development GeoEnginSeer Ltd determined it
was likely that a reassessment of the potential for gas to affect the site could be successful.

The principal of post construction continuous monitoring testing for a development means
checking over time, especially during barometric low occasions that produce the worst-case
scenarios for gas emission from the ground, as modified, following enabling works.

On the Friday the 22" of November 2024 three continuous monitoring (Carbon Dioxide, Methane,
VOC and CO, H2S) GasClam devices were deployed to the built and occupied properties at The
Old Tannery. One in the Apartment nol Kitchen sink cupboard, One to the ensuite bathroom and
one by the Foul water pipe for Apartment 3, (first floor) at the ground floor intersection with the
slab. Please see photos:

This short study occurred during a significant barometric pressure low. 10 days later on the 2" of
December 2024 the devices were data checked, a sweeps survey was conducted and then
decommissioned.

No adverse results were found on either the deployment or decommission visits.

4no. types of instruments have been used to conduct measurements, principally GFM436 and
Tiger PID, for sweep surveys (calibration documents below) and 3 Gas Clams. All types are
calibrated scientific machines. 4no. sweeps of the ground floor have been conducted alongside
the data collection and deployment events; as well as trace gas tests indicating no adverse or
unjustified results.

GeoEnginSeerLtd considers this a strongly reliable collection of data and with the fact that there
have been several appropriate drops in barometric pressure that justify a worst case scenario for
gas being drawn into the buildings, or being pushed in from a source that can drive gas. In
addition to this the heating active inside the properties would be creating the ideal stack effect for
drawing in in gas that could accumulate in the subfloor gravel pack, tested with the Trace gas test
mentioned above. The heating in the buildings has been active in all internal properties tested,
but not in the garage, providing an excellent control test.

During the decommissioning event, which includes checking results to date, it was noted that
some spikes of VOC’s were detected by the ensuite bathroom located GasClam. When querying
this and testing the liquids used during nail works, it is clear this is highly likely to be the source of
the detection. The events were during the day and not completely in conjunction with additional
heating and or barometric pressure drops.
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The conclusion of this study indicates no levels of carbon dioxide were detected in the properties,
other than breathing levels when conducting sweep surveys. This leads GeoEnginSeer Ltd to
conclude that either no adverse gas is present in the newly developed, reworked land or that no
gas can enter the property.

Sweep Surveys:

The only anomaly recorded during sweep surveying was a base 193.6 return on the PID sensor
which is attributed to the fact that a nail technician was in operation. Occasional 0.2 CO2 was
detected when in a small space, such as bathroom, under sink cupboards, breathing while
running the devices, which is normal when conducting sweep surveys and simply is recording
breathed out CO2 from the surveyor personnel.

Sweep surveys in general are conducted at low level (for dense gasses such as Carbon Dioxide)
and high level (for lighter than air gas such as Methane) to attempt to ensure a complete
coverage of the property, and also concentrating on small spaces such as sink cupboards, toilets,
(where gasses could ingress through service pipe conduits or penetrations) and any electrical
points which would access the cavity behind walls. In addition: trickle vents on the external facing
of a property, and internally where the cavity wall could be accessed for the water stop tap.

Sweep survey recording is usually not documented heavily unless a peak is detected which
continuous monitoring is being undertaken.
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Conclusive Statement:

GeoEnginSeer Ltd would, at this time, recommend the submission of this report for consideration
of the planning department and contaminated land lead at Kirklees Council. Discharge of any
conditions relating to gas contamination is their final decision, but this is recommended by
GeoEnginSeerLtd.

GeoEnginSeer Ltd believes that the extensive changes to the ground over the last 2 years since
the original site investigation was conducted have led to a much lower capacity of any remaining

made ground from generating gas and or from the surrounding geology in the ground which does
contain elements of thin coal measures at depth.

Should you have any questions regarding the above, please do not hesitate to contact me.

Ben Crowther B.Sc, M.Sc, PGCE, FGS, CIEH, PCA-QT, SGPV
For and on behalf of GeoEnginSeer Ltd.

Yours sincerely

Commorragh, 1 Harrison Street, Cornholme, Todmorden, OL14 8LF : 07817108921
geoenginseer@gmail.com

—RADON
—COUNCIL
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CO2 CONTINUOUS GAS MONITORING DATA

Apartment nol Kitchen Device:
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Discussion:

This instrument, like the other two operated faultlessly during deployment. The data back up demonstrated no
faults of shut down requirements during the study. The Very Rapid drop is clearly noted here on the 22" of
November, alongside, but at the upper end of which one sweep test was conducted. No adverse gasses were
detected during this time. The Rapid drop, a second good gas exposure time is noted on December 1%, which
also does not coincide with any adverse gas inundation to the property.

Oxygen levels remain stable during the study and the only high spikes are the calibration checks noted on the
21t of November 2024.
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Apartment nol Ensuite Bathroom:
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Discussion:

Clearly this room is less insulated or a the daily shower regime is picked up by temperatire
fluctuations. The deep barometric pressure drop is noted again and the minor one on 27t of
november plus the Rapid drop on December 1%t. No adverse gasses detected, other than at the start
of the study.

Calibration spikes are shown on November 215t 2024.

From visiting during the day on the 22" it was noted that a mobile Nail operative was present in the
property and the smell of acetone and other VOC’s could be clearly detected by the surveyor. The
PID picked up high levels of this and direct checking with the source.

Upon checking data a question was put about the second spike in VOC readings and the occupants
confrimed the Nail Operative was active again on the 28" of November. This likely explains the VOC
spikes, but more imoportantly the higher readings of VOC coincide with the baromoetric low
meaning the VOC elements were likely to be more freely flowing around the building (conducted in a
room adjacent the bathroom but along a short hall - (6 metres away) and are detected at floor level,
which was the location of the GasClam.
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Garage Deployment by soil pipe penetration
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Discussion:

This ‘Control’ and final of the three devices demonstrates the same barometric drops, is by the North
east corner of the development by the tanked wall and by a penetration. Temperature profiles show
a much cooler external but wind shielded range of diurnal temperatues which essentially remain
steady during the sampling period.
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GFM436 and PS500 PORTABLE GAS ANALYSER EXAMPLE SWEEP DATA
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Location of Gas Clams: Property overview:

Kitchen Clam: Bathroom Clam: Garage Clam:
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Site Plan:
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CONCLUSION OF CONTINIOUS MONITORING EXERCISE

GeoEnginSeer Ltd initially concluded this was a very low risk site and no gas protection would be
required following a review of the JNP previous reporting. GeoEnginSeer Ltd now believes and
concludes that this is highly likely to be the case given the two major barometric pressure drops
experienced during the total of 10 days, 4 device deployment. The overall picture of this semi
guantitative risk assessment is regarded by GeoEnginSeerLtd as successful.

GeoEnginSeer Ltd believes that this site at The Old Tannery Building itself has a Very Low Risk of any
and all bulk gas contamination affecting this site. The previous conservative assessment of marginally
into the Low Risk Site category of the British Standard for assessment should be overruled and this
semi-quantitative Risk Assessment conclusion of a CS1 Very Low Risk site applied.

Should you have any questions regarding the above, please do not hesitate to contact me.

Yours sincerely

Ben Crowther B.Sc, M.Sc, PGCE, FGS, CIEH, PCA-QT, SGPV 004
For and on behalf of GeoEnginSeer Ltd.

Commorragh, 1 Harrison Street, (738 Burnley Road) Cornholme, Todmorden, OL14 8LF
www.geoenginseerltd.com 07817 108 921 GeoEnginSeer@gmail.com
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6.0 Limitations and Challenges of Continuous Monitoring

This report is based on the information that has been made available to us from the client,
contractor and architect regarding the site. The conclusions drawn in the report are
considered correct although any subsequent additional information or actions may allow
refinement of the conclusions. It should be noted that: The report has been prepared under
the express instructions and solely for the use of the Client.

The findings of this report represent the professional opinion of experienced Ground Gas
System Surveyors. GeoEnginSeer Ltd does not provide legal advice and the advice of
lawyers may also be required.

All work carried out in preparing this report has utilised and is based upon understanding of
current relevant UK standards and codes, technology, and legislation.
(BS8485:2015+A1:2019 & CIRIA 735 &BR211).

Changes in this legislation and guidance may occur at any time in the future and cause any
conclusions to become inappropriate or incorrect.

The report is limited to the boundaries identified by the Client on this site and confirmed
within this document.

Intellectual rights to this document may be rescinded.
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Semi-Quantitative Report for Reassessment of Ground Gas Risk Assessment

GeoEnginSeer

The Old Tannery, Spen Lane
FREELANCE DILETTANTE GEOLOGIST
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Semi-Quantitative Report for Reassessment of Ground Gas Risk Assessment

The Old Tannery, Spen Lane

GeoEnginSeer

FREELANCE DILETTANTE GEOLOGIST
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Gas Clam Claibration Certificates:

HIRE INSTRUMENT CHECKLIST
GASCLAM LEAK DETECTOR

CERTIFICATE OF CALIBRATION

GasClam Seral No: Prev— Sales Order No: soTmss
= 3 FETE
Life-saving soluticsns Sumtomar Name Gecenginsesr Lid Dispaich Caie:
Hine Buration 4 weens Adimin: Kaze

CALIBRATION CERTIFICATE NO: B1453

ISZUED BY SHAWCITY LMITED i
DATE: 29112024
Teat o vt Rncpaiect
APPROVED SIGNATORY:
Craspg wad batary = v
NAME: Joe Herbert fan mazorss Dz s ok car
CUSTOMER: Shawcity Hre kil = ki
INZTRUMENT: Garlism e = T
ZERIAL NUMEER: 0002120813 = = P———
CALBRATION METHOD:  CM14 Tampasn = Aasnats
AMBIENT CONDITIONS:  20°C & 2°C and 50% |2 20%) RH [re—— " e
PAT Taat = cons
[=—— Ferarmate
Fiict 1 callalion o Inalrumart was akowee 1 Sabie ) w lDoraory 1o 6L Meal 20 vt
. g s culbrad by pey——4 Eagres tarw R SDeci equrements for s hre
Y — - e fitar, Cagras: Soratrs
s g by o worce ared shows ae by the it
Catbruton Cartficate M bl
CALIBRATION RESULTS
Cabraton Exory D wartomes
[Rm——
323/30URCE LOT No REF_ ¥aLU |NDICATED vaLUE
Barmmeric Fressune Cigkron
Digkron Dizoaich Checkisl
Ameien
" = s | mema = = et
wo = o e e o
o
[— o s
Hiytrogen Suigmics —w 1 kel - =
(Carbon Monowide | WOA44135-4 ] Epmrw Bubimry ok Srorml ok
[obutyiene: [ wosssaanz | 700 ppm 108 ppm 1 P———— P —— =
ieface catls Jo IO |oko Wl Tap Swn ok
[ — A ] Srori iratructions o
CoMMERTS
Tha raproried roatainty s taed on @ standiard ncefaisty e by @ covarge fador of £ <2 R ok b g shest ok
Ernvites & bl e nniaety of apes ‘
T cecarsinty ot massirarrart 12 % Cattrutin cucttcate ok GuanCia borwtie o [ok
[The resuits exteute Tt Bm nabiurert conforms o e epphoatn perts of e pub st seecfcatun Pl cume ok 'vard bart biwskc pisie & mrww ok
Ol s . Py
[ FERCTH & 3AFETY, OCCUPATIONAL HYGIENE ERD ENVIRONWENTAL MORTORING INETHUMERTE | BEhmofieybise  (Foiecmmpisind o it on i bl
Ve ot e e e
Tet: 01733 7R0S22 Festument House, 3150 Shitveninam Hundred
Mwa shawety.co.uk sihess Fark omlaler pa

Page 22 of 25

v Ben Crowther B.Sc, M.S¢, PGCE, FGS, CIEH, PCA QT, SGPV
L , M.Sc, , FGS, CIEH, ,
0T RADO N 7 @ For and on behalf of geoenginseer.

—COUNCIL www.Geoenginseer.co.uk 07817108921




Semi-Quantitative Report for Reassessment of Ground Gas Risk Assessment
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FREELANCE DILETTANTE GEOLOGIST
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CERTIFICATE OF CALIERATION
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HydroGeological (Ground Gas) Specialist Ben Crowther:
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The Old Tannery, Spen Lane

“nioeiiese| - GeoEnginSeer Ltd
Geological Services

Gas Protection Verification
Site Supervision

Ground Gas Sampling

Geological Services: Verification Specialist: Freelance Geologist

Ben Crowther trading as GeoEnginSeer Ltd; Independent Geological Services.
CSCS MAP: 06010225 exp 09/2022

Telephone: 07817 108921

Email: geoenginseer@gmail.com Website: www.GeoEnginSeerltd.com

Qualifications: B.Sc, M.Sc, PGCE, FGS, CIEH, PCA QT (CSSW) SGVP (CL:AIRE) Fe s weion |
NVQL3 Assessor of: Verification of Gas Protection Measures (NVQL4)

Confined Spaces L1, IPAF Harness Training, Cradle Safety.

PCA Qualified Technician in structural waterproofing. October 2020 g
Experience Summary: i “

15 years local authority regulation

14 years site investigation, site supervision, construction quality assurance and verification
Previous Secretary of, and founder member of the British Verification Council

Attendee of CIRIA Research Group ‘Remedial Measures for Proprietary Gas Protection Measures’
Assessor for: NVQLA Verification of Gas Protection Systems

CL:AIRE GPVS Assessor, SGVP certificate holder No.004

Climber, Fell Runner, Wild Swimmer, Ex Royal Marine Diver.

Recent CPD Summary:

GGS 2 Day A-Z of Ground Gas August 2017

CIRIA Verification Training Event October 2017

PCA Structural Waterproofing Conference 2018, 2019

CIRIA Technical Meeting for Retrospective Fitting of Gas Resistant Membranes 2019
Brownfield Summit Attendance 2018, 2019, 2020, 2021, 2022

DoWCoP CL-AIRE Training March 2021

PCA CSSW Qualified Technician Training 2021, working towards CSSW qualification.
Appeared on: Gassing On! with Neil Salvidge.

HS2 Align Training for Tunnel Shaft H&S Green Tunnels and Shaft Work: C1 and C2,

2022 Cradle safety and IPAF harness use trained: Operator Licence: OP/2157339

Signature:
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