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1. Introduction

1.1 Report objectives



1.2 Report objectives

1.3 Development proposal



2. Site characteristics

2.1 Site description

Table 2.1 Site description



Figure 1



Figure 2



2.2 Scope of works

Table 2.2 Scope of Works



2.3 Site visit schedule 

Table 2.3 Monitoring programme undertaken
Visit No. Date Tasks undertaken



2.4 Site history

Table 2.4 Key historical features



Table 2.4 Key historical features



2.5 Site geology and environmental setting

Table 2.5 Summary of the environmental setting



2.6 Summary of previous reporting and information supplied

North Bay, Ardrossan, Ground Investigation Report (ref. 7124-137240) (January 
2023)
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3. Preliminary conceptual site model



Ta
bl

e 
3.

1 
Pr

el
im

in
ar

y 
co

nc
ep

tu
al

 s
ite

 m
od

el

So
ur

ce
Pr

in
ci

pa
l g

ro
un

d 
ga

se
s

Pa
th

w
ay

R
ec

ep
to

r
H

az
ar

d 
A

ss
es

sm
en

t
D

is
cu

ss
io

n

O
ns

ite
 -

M
ad

e 
gr

ou
nd

R
 =

 H
ig

h 
ris

k

O
ns

ite
 -

H
is

to
ric

al
 

bi
tu

m
en

re
fin

er
y 

an
d 

as
so

ci
at

ed
 

st
or

ag
e 

ta
nk

s
R

 =
 H

ig
h 

ris
k



Ta
bl

e 
3.

1 
Pr

el
im

in
ar

y 
co

nc
ep

tu
al

 s
ite

 m
od

el

So
ur

ce
Pr

in
ci

pa
l g

ro
un

d 
ga

se
s

Pa
th

w
ay

R
ec

ep
to

r
H

az
ar

d 
A

ss
es

sm
en

t
D

is
cu

ss
io

n

O
ffs

ite
 -

Fo
rm

er
 

To
w

n 
ga

s 
w

or
ks

R
 =

 L
ow

 to
 

m
od

er
at

e 
ris

k

O
ffs

ite
 –

po
te

nt
ia

lly
 

in
fil

le
d 

sa
nd

st
on

e 
qu

ar
ry

R
 =

 L
ow

 to
 

m
od

er
at

e 
ris

k



Ta
bl

e 
3.

1 
Pr

el
im

in
ar

y 
co

nc
ep

tu
al

 s
ite

 m
od

el

So
ur

ce
Pr

in
ci

pa
l g

ro
un

d 
ga

se
s

Pa
th

w
ay

R
ec

ep
to

r
H

az
ar

d 
A

ss
es

sm
en

t
D

is
cu

ss
io

n



4. Monitoring Methodology

4.1 Periodic Ground Gas Monitoring



4.2 Continuous Ground Gas Monitoring

4.2.1 Definition

4.2.2 Benefits of continuous data

4.2.3  Continuous monitoring schedule

Table 4.1 Schedule of continuous monitoring at the site

Monitoring well ID Dates monitored Days/No. samples Instrument serial numbers



4.3 Surface emission surveys

4.4 Flux box tests





5. Results

5.1 Periodic ground gas monitoring results
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5.2 Continuous ground gas monitoring results
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5.3 Surface emission survey results

Table 5.6 Surface emissions survey results

5.4 Flux box test results

Table 5.7 Flux box test results

Test 
reference

Maximum recorded concentrations (ppmv)
Methane# Carbon dioxide



6. Generic qualitative ground gas risk assessment

6.1 Methane and carbon dioxide

Note

Hazardous gas flow rate (litres of gas per hour) = (Chg – measured hazardous gas

concentration (% v/v)/100) x q (borehole flow rate in litres per hour)



Table 6.1 Modified Wilson and Card classification system

Hazardous gas flow rates
(Qhgs – L/hr) Risk classification Characteristic Situation

Table 6.2 Gas screening value calculation as per CIRIA C665 Situation A from all monitoring completed at 
the site

Maximum CH4

concentration 
(% v/v)

Maximum CO2

concentration 
(% v/v)



Table 6.3 Gas screening value calculation as per CIRIA C665 on borehole-by-borehole basis

Monitoring 
location

Max. CH4

conc. (% 
v/v)

Max. CO2

conc. (% 
v/v)

0.3

0.3





6.2 Oxygen depletion

Table 6.4 Effects of oxygen depletion

6.3 Trace gases

Hydrogen sulphide



Table 6.5 Effects of hydrogen sulphide poisoning

10 – 20

50 – 100

100 – 250

250

250 – 500

530 – 1000

1000 – 2000



Carbon monoxide



6.4 Gas migration mechanisms

Pressure:



Diffusion:

Transport, in dissolved form, within liquids:

Flow (Permeability):

Water level changes:



6.5 Atmospheric pressure analysis

Table 6.6 Atmospheric pressure regimes during the continuous monitoring period

Monitoring period

Range in atmospheric 
pressure (mbar)

Most significant atmospheric 
pressure fall

Number of samples taken 
under 1000mb

Number of samples taken 
below 1000mb and falling

Figure 3



Figure 4
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7. Detailed ground gas risk assessment

7.1 Conceptual site model discussion

Potential ground gas receptors

Potential ground migration pathways



Potential ground gas sources



7.2 Lines of evidence discussion

7.2.1 Borehole pressure, atmospheric pressure and flow



7.2.2 Gas regime, dissolved gases and groundwater





7.2.3 Surface gas emissions 

7.2.4 Trace gases



7.2.5 Lines of evidence discussion summary 



8. Detailed ground gas risk review
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9. Recommendations

must

Conventional near surface strip footings and raft foundations. 

Cast in-situ piled foundations. 

Vibro-piles or similar ground-improvement techniques.

Pre-cast driven piles. 





10. Climate Change and Robust Remedial Design

11





11. Instrument specifications



12. Limitations



Appendix A
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Appendix G



 
Qualitative Risk Classification Matrix 

Probability 
(likelihood)  

Consequence 
Minor Mild Medium Severe 

High likelihood Low risk Moderate risk High risk Very high risk 
Likely Low risk Low to moderate 

risk 
Moderate risk High risk 

Low likelihood Very low risk Low risk Low to moderate 
risk 

Moderate risk 

Unlikely Very low risk Very low risk Low risk Low to moderate 
risk 

No Pollutant 
Linkage 

No potential risk 

Consequence Minor Mild Medium Severe 
Ratings  -No measureable 

effect on humans 
-Equivalent to 
insubstantial 
pollution incident 
with no observed 
effect on water 
quality or ecosystems 
-Repairable effects of 
damage to buildings, 
structures and 
services 

-Exposure to human 
healthy unlikely to 
lead to “significant 
harm”  
-Equivalent to EA 
Category 3 pollution 
incident including 
minimal or short-lived 
effect on water 
quality; marginal 
effect on amenity 
value, agriculture or 
commerce 
-Minor or short lived 
damage to aquatic or 
other ecosystems, 
which is unlikely to 
result in a substantial 
adverse change in its 
functioning or harm 
to a species of special 
interest that would 
endanger the long 
term maintenance of 
the population 
-Minor damage to 
crops, buildings or 
property 

-Elevated 
concentrations which 
could result in 
“significant harm” to 
humans health as 
defined by EPA 1990, 
Part 2A if exposure 
occurs 
-Equivalent to EA 
Category 2 pollution 
incident including 
significant effect on 
water quality; 
notification required 
to abstractors; 
reduction in amenity 
value or significant 
damage to agriculture 
or commerce 
-Significant damage 
to aquatic or other 
ecosystems, which 
may result in a 
substantial adverse 
change in its 
functioning or harm 
to a species of special 
interest that may 
endanger the long 
term maintenance of 
the population  
-Significant damage 
to crops, buildings or 
property 

-Highly elevated 
concentrations likely 
to result in 
“significant harm” to 
humans healthy as 
defined by EPA 1990, 
Part 2A if exposure 
occurs 
-Equivalent to EA 
Category 1 pollution 
incident including 
persistent and/or 
extensive effects on 
water quality; leading 
to closure of a 
potable abstraction 
point; major impact 
on amenity value or 
major damage to 
agriculture or 
commerce 
-Major damage to 
aquatic or other 
ecosystems, which is 
likely to result in a 
substantial adverse 
change in its 
functioning or harm 
to a species of special 
interest that 
endangers the long 
term maintenance of 
the population  
-Catastrophic damage 
to crops, buildings or 
property 

Probability Unlikely Low likelihood Likely High likelihood 
Classification Improbable that 

exposure/event 
would occur even in 
the long term 

Possible that 
exposure/event could 
occur. However, not 
certain that even over 
a long period that 
exposure/event 
would occur and is 
less likely in the 
shorter term 

Probable that 
exposure/event 
would occur. 
However, 
exposure/event is not 
inevitable, but is 
possible in the short 
term and likely over 
the long term 

Exposure/event very 
likely in the short 
term and almost 
inevitable over the 
long term, or 
evidence at the 
receptor of harm or 
pollution 
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IRwin®  
Methane Leak 
Detector
Innovation makes the difference 



REFERENCE INLET

DETECTOR MODELS

OPERATING MODES IRwin S IRwin SX IRwin SXT IRwin SXG IRwin SXGT

Universal Mode 
(from 1ppm to 100Vol%)

  
Ex

  
GC Analysis

  Ex Tox

DISPLAY FEATURES

 GPS and Bluetooth Interface

 Measurement Range

 Password Levels

 Operating Modes

 Color and Audio Alarm Indicators

GAS INLET

GAS OUTLET

CHARGING

GAS CHROMATOGRAPH 
CURVE

In order to avoid misleading 

measurements or false alarms,  

IRwin features an infrared sensor  

in combination with a special gas  

filter (patent pending). It even 

prevents interference from water 

vapor, ethanol or exhaust gases. 

The IRwin intelligence 



IRwin is a portable methane leak 

detector for fast and easy survey of gas 

pipelines. This multi-function instrument 

efficiently operates on different surfaces 

and situations during survey, is highly 

sensitive, responds quickly and has 

a short recovery time. It is certified 

intrinsically safe, with TÜV® certified 

capability for LEL, oxygen and toxic gas 

measurements. The IRwin SX-models 

are rated explosion-proof for Zone 0 

applications, holding several national 

and international certificates.

FAST GAS ANALYSIS 
EVEN AT LOW ETHANE 
CONCENTRATIONS

The specially developed gas chromato-

graph (GC) and sensor combination allows 

near real-time distinction between swamp 

gas and natural gas. This helps operators 

to rapidly determine if  the detected gas 

comes from a leaking pipe, from other 

natural gas sources or from swamp gas. 

The GC inside IRwin delivers fast test 

results, even at low ethane (from 0.5%) 

concentrations. 

Innovative methane detector system 
for easy survey of gas pipelines

LIGHTWEIGHT SYSTEM  
FOR COMFORTABLE USE  
ON LONG DAYS

IRwin is light (1.6 kg, 3.5 lb) and portable 

for optimum comfort. The instrument and 

its accessories have been developed 

for mobile use in demanding conditions. 

In particular, its modular probe system 

reduces the number of  items the operator 

needs to carry during pipeline survey. 

Thanks to quick install fittings, the user 

can easily apply the correct probe for the 

specific working situation. 

Designed for optimized ergonomics and 
good weight distribution.

Efficient gas determination in the field.



Route walked by the operator can be 
visualized on GIS.

ADVANTAGES AT A GLANCE

DURABLE DESIGN FOR USE IN 
TOUGH ENVIRONMENTS

 Light and easy to move around for comfortable use  

 on long days

 Versatile accessories to suit all needs

 Robust install fittings with click mechasnism for quick  

 change to the appropriate probe

 All needed items are easily carried – no need for extra  

 trips to your vehicle

 Filter change done in the field with a minimum of  tools

SURVEY TRACKING WITH 
INTEGRATED GPS

Documenting survey work minimizes 

risks for operator mistakes. Thanks to the 

integrated GPS, the route walked by the 

operator will be visualized on geographic 

information systems (GIS) for easy 

survey tracking. GPS data and survey 

measurements are transferred from the 

instrument to a computer wireless via 

Bluetooth® technology.    

 Clear and easy-to-read display in bright light

 Lightweight device (1.6 kg, 3.5 lb) for maximum  

 ergonomics 

 Robust and weatherproof  (IP54) housing

 Explosion-proof  models for use in hazardous  

 environments

 GPS and Bluetooth log and transfer results

MODULAR SYSTEM MAKES IT EASY 
TO ADAPT TO DIFFERENT SURFACES 
AND SITUATIONS

No false alarms

 Improved efficiency with high 

sensitivity, fast reaction and short 

recovery time

Accurate gas analysis enabled

through improved IR-technology

Fast ethane and propane analysis

Easy distinction between natural gas 

and swamp gas

 Automatic documentation of

survey results

Light and easy to move aroound for comfortable use

on long days

Versatile accessories to suuit all needsVV

Robust install fittings with cclick mechasnism for quick

change to the appropriatee probe

All needed items are easilyy carried – no need for extra

trips to your vehicle

Filter change done in the ffield with a minimum of  tools

MOMODUDULALARR SYSYSTSTEMEMMM MMAKAKESES IITT EAEASYSY 
TO ADAPT TO DIFFFERENT SURFACES 
ANANANDDD SISISITUTUTUATATATIOIOIONSNSNS



MODULAR SYSTEM FOR QUICK PROBE CHANGE

BELL

Draw gas samples 

through asphalt and 

pinpoint the leak 

position.

SWAN NECK 

Search uneven 

surfaces for gas 

leaks.

MONO-WHEELER 
CARPET PROBE

Walk on a curb 

following exactly the 

crack between stone 

and asphalt.

FLEXI BELL

For simple survey, 

adapts to pipe 

geometry.

BAR HOLE PROBE 

Perform bar hole 

tests, when needed, 

with the lightweight 

bar hole probe and 

the automatic bar hole 

function.

FLEXIBLE  
EXTENSION

Search in hard-to-

reach areas with 

hand probe flexible 

extension.

MONO-WHEELER 
CARPET PROBE

Walk on a curb

following exactly the

crack between stone

and asphalt.

MONO WHEELERHOLE PROBEBAR 

m bar hole Perfor

when needed, tests,

he lightweight with th

ole probe and bar ho

utomatic bar hole the au

on.functio

FLEXIBLE 
EXTENSION

Search in hard-to-

reach areas with

hand probe flexible 

extension.



www.inficon.com reachus@inficon.com

Due to our continuing program of product improvements, specifications are subject to change without notice.

hiba66zh1-07 (2003)    ©2020  INFICON

SPECIFICATIONS

Ex classification II 1G,  
Ex ia IIC T3 Ga (Zone 0)

Intrinsically Safe        Class I, Division 1,  
Groups A, B, C and D

Detectable gases See "Ordering information" 
below

Measurement range 1 ppm to 100% CH
4

Charging time 100% in 4 h 
(3 h in fast charge mode)

Operating time > 8 h

Power supply L ion battery

IP protection IP54

Operating temperature SXT and SXGT models: 
-15 to +40°C (5 to 104°F)
Other models: -20 to +50°C 
(-4 to 122°F)

Storage temperature -25 to +70°C  
(-13 to 158°F)

Air humidity max. 95% RH,  
non-condensing

Dimensions (W x H x D): 197 x 256 x 62 mm
(7.7 x 10 x 2.4 in.)

Weight 1.6 kg (3.5 lb.)

ORDERING INFORMATION
PRODUCT Cat. no.

IRwin S (methane, carbon dioxide and ethane) 580-000*

IRwin SX (methane, carbon dioxide, ethane, propane and butane) 580-010*

IRwin SXT (methane, carbon dioxide, ethane, propane, butane, oxygen,  hydrogen sulfide  
and carbon monoxide)

580-015*

IRwin SXG (methane, carbon dioxide, ethane, propane and butane) 580-020*

IRwin SXGT (methane, carbon dioxide, ethane, propane, butane, oxygen, hydrogen sulfide  
and carbon monoxide)

580-030*

IRwin Accessories Kit 580-712**

 * IRwin Methane Leak Detector with hand probe, 1.5 m (4.9 ft) hose, harness and charger.
**  Kit including rod, rod extension, extension connector, carpet, bell, bar hole probe, filter kit and transport case.

For more accessory and spare parts visit www.inficon.com

ACCESSORY PARTS

Carpet  
(without locking mechanism)

580-211

Bell 580-301

Flexi Bell 580-305

Hand Probe 580-100

Hand Probe Flexible Extension 580-110

Rod, 850 mm (33.4 in.)  
Short Rod, 600 mm (23.6 in.) 
Extension Rod, 150 mm (5.9 in.)

580-150 
580-140 
580-160

Bar Hole Probe, for 13–18 mm  
(0.5–0.7 in.) holes diameters

580-115

Swan Neck Probe 580-120

Extension Connector 580-220

Harness 580-405

Transport Case 580-450

COMPLETE ACCESSORIES

PRODUCT Cat no.

Mono-wheeler  
Carpet Probe 

580-210

Bell Probe 580-300
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Certificate ref. CGDTCAL_
Issued By: CGD Technology Limited
Date: 24/04/2023 0
Staff: Varghese Abraham 0 0
Instrument: GasClam
Serial Number: 123-03-10 0

Sensor Lot No. Reference Value Indicated Value
Hydrogen sulphide C24438 118 125
Carbon monoxide C22238 41 42

Methane C322626 59.31 57.8
Carbon dioxide C322626 40.69 41.3

Oxygen C322626 0 -0.5
Isobutylene - - -

Atmospheric pressure VAISALA-PTU301 1000.2 1000
Borehole pressure VAISALA-PTU301 1000.2 1000

Temperature VAISALA-PTU301 20.7 22.8

Comments:
Prior to calibration the GasClam was allowed to stabilise in ambient air for 1 hour taking measurements at 3 minute intervals.

The Instrument was calibrated by exposing the sensors to known values of gas concentrations.

Pressure was calibrated using a known artifically generated higher pressure.

The reference values are those generated by the ceritifed source and indicated values are those measured by the GasClam.

Uncertainty is based on a standard uncertainty multiplied by a coverage factor of k=2

This provides a level of confidence of uncertainty of approximately 95%

Temperature 20.7
Atmospheric Pressure 1000.2
Relative Humidity 38.8

CGDT Technology Ltd, Pythia House (unit 10) 
Bamford Business Park, Hibbert street
Stockport, SK4 1PL

CALIBRATION CERTIFICATE:

Calibration Results

Ambient conditions



Certificate ref. CGDTCAL_
Issued By: CGD Technology Limited
Date: 24/04/2023 0
Staff: Varghese Abraham 0 0
Instrument: GasClam
Serial Number: 124-03-23 0

Sensor Lot No. Reference Value Indicated Value
Hydrogen sulphide C24438 118 118
Carbon monoxide C22238 41 41

Methane C322626 59.31 59.3
Carbon dioxide C322626 40.69 38.9

Oxygen C322626 0 -0.1
Isobutylene - - -

Atmospheric pressure VAISALA-PTU301 1001 998
Borehole pressure VAISALA-PTU301 1001 998

Temperature VAISALA-PTU301 19.3 19

Comments:
Prior to calibration the GasClam was allowed to stabilise in ambient air for 1 hour taking measurements at 3 minute intervals.

The Instrument was calibrated by exposing the sensors to known values of gas concentrations.

Pressure was calibrated using a known artifically generated higher pressure.

The reference values are those generated by the ceritifed source and indicated values are those measured by the GasClam.

Uncertainty is based on a standard uncertainty multiplied by a coverage factor of k=2

This provides a level of confidence of uncertainty of approximately 95%

Temperature 19.3
Atmospheric Pressure 1001
Relative Humidity 43.1

CGDT Technology Ltd, Pythia House (unit 10) 
Bamford Business Park, Hibbert street
Stockport, SK4 1PL

CALIBRATION CERTIFICATE:

Calibration Results

Ambient conditions



Certificate ref. CGDTCAL_
Issued By: CGD Technology Limited
Date: 24/04/2023 0
Staff: Varghese Abraham 0 0
Instrument: GasClam
Serial Number: 126-03-10 0

Sensor Lot No. Reference Value Indicated Value
Hydrogen sulphide C24438 118 125
Carbon monoxide C22238 41 42

Methane C322626 59.31 60.1
Carbon dioxide C322626 40.69 41.6

Oxygen C322626 0 0.1
Isobutylene - - -

Atmospheric pressure VAISALA-PTU301 1001.6 998
Borehole pressure VAISALA-PTU301 1001.6 998

Temperature VAISALA-PTU301 20.9 22.3

Comments:
Prior to calibration the GasClam was allowed to stabilise in ambient air for 1 hour taking measurements at 3 minute intervals.

The Instrument was calibrated by exposing the sensors to known values of gas concentrations.

Pressure was calibrated using a known artifically generated higher pressure.

The reference values are those generated by the ceritifed source and indicated values are those measured by the GasClam.

Uncertainty is based on a standard uncertainty multiplied by a coverage factor of k=2

This provides a level of confidence of uncertainty of approximately 95%

Temperature 20.9
Atmospheric Pressure 1001.6
Relative Humidity 39.6

CGDT Technology Ltd, Pythia House (unit 10) 
Bamford Business Park, Hibbert street
Stockport, SK4 1PL

CALIBRATION CERTIFICATE:

Calibration Results

Ambient conditions



Certificate ref. CGDTCAL_
Issued By: CGD Technology Limited
Date: 24/04/2023 0
Staff: Varghese Abraham 0 0
Instrument: GasClam
Serial Number: 221-03-12 0

Sensor Lot No. Reference Value Indicated Value
Hydrogen sulphide C24438 118 116
Carbon monoxide C22238 41 41

Methane C322626 59.31 58.6
Carbon dioxide C322626 40.69 42.1

Oxygen C322626 0 -0.1
Isobutylene - - -

Atmospheric pressure VAISALA-PTU301 1001.7 997
Borehole pressure VAISALA-PTU301 1001.7 997

Temperature VAISALA-PTU301 20.5 22.6

Comments:
Prior to calibration the GasClam was allowed to stabilise in ambient air for 1 hour taking measurements at 3 minute intervals.

The Instrument was calibrated by exposing the sensors to known values of gas concentrations.

Pressure was calibrated using a known artifically generated higher pressure.

The reference values are those generated by the ceritifed source and indicated values are those measured by the GasClam.

Uncertainty is based on a standard uncertainty multiplied by a coverage factor of k=2

This provides a level of confidence of uncertainty of approximately 95%

Temperature 20.5
Atmospheric Pressure 1001.7
Relative Humidity 43.6

CGDT Technology Ltd, Pythia House (unit 10) 
Bamford Business Park, Hibbert street
Stockport, SK4 1PL

CALIBRATION CERTIFICATE:

Calibration Results

Ambient conditions



Certificate ref. CGDTCAL_
Issued By: CGD Technology Limited
Date: 24/04/2023 0
Staff: Varghese Abraham 0 0
Instrument: GasClam
Serial Number: 47-06-18 0

Sensor Lot No. Reference Value Indicated Value
Hydrogen sulphide C24438 118 122.6
Carbon monoxide C22238 41 42.5

Methane C322626 59.31 56.9
Carbon dioxide C322626 40.69 37.8

Oxygen C322626 0 0.3
Isobutylene - - -

Atmospheric pressure VAISALA-PTU301 1001.5 1001
Borehole pressure VAISALA-PTU301 1001.5 1002

Temperature VAISALA-PTU301 21.2 21.1

Comments:
Prior to calibration the GasClam was allowed to stabilise in ambient air for 1 hour taking measurements at 3 minute intervals.

The Instrument was calibrated by exposing the sensors to known values of gas concentrations.

Pressure was calibrated using a known artifically generated higher pressure.

The reference values are those generated by the ceritifed source and indicated values are those measured by the GasClam.

Uncertainty is based on a standard uncertainty multiplied by a coverage factor of k=2

This provides a level of confidence of uncertainty of approximately 95%

Temperature 21.2
Atmospheric Pressure 1001.5
Relative Humidity 41.1

CGDT Technology Ltd, Pythia House (unit 10) 
Bamford Business Park, Hibbert street
Stockport, SK4 1PL

CALIBRATION CERTIFICATE:

Calibration Results

Ambient conditions



Certificate ref. CGDTCAL_
Issued By: CGD Technology Limited
Date: 24/04/2023 0
Staff: Varghese Abraham 0 0
Instrument: GasClam
Serial Number: 50-06-18 0

Sensor Lot No. Reference Value Indicated Value
Hydrogen sulphide C24438 118 122.2
Carbon monoxide C22238 41 41.5

Methane C322626 59.31 57.8
Carbon dioxide C322626 40.69 37.9

Oxygen C322626 0 0
Isobutylene - - -

Atmospheric pressure VAISALA-PTU301 1002.6 1003
Borehole pressure VAISALA-PTU301 1002.6 1003

Temperature VAISALA-PTU301 21 18

Comments:
Prior to calibration the GasClam was allowed to stabilise in ambient air for 1 hour taking measurements at 3 minute intervals.

The Instrument was calibrated by exposing the sensors to known values of gas concentrations.

Pressure was calibrated using a known artifically generated higher pressure.

The reference values are those generated by the ceritifed source and indicated values are those measured by the GasClam.

Uncertainty is based on a standard uncertainty multiplied by a coverage factor of k=2

This provides a level of confidence of uncertainty of approximately 95%

Temperature 21
Atmospheric Pressure 1002.6
Relative Humidity 40.1

CGDT Technology Ltd, Pythia House (unit 10) 
Bamford Business Park, Hibbert street
Stockport, SK4 1PL

CALIBRATION CERTIFICATE:

Calibration Results

Ambient conditions









CALIBRATION CERTIFICATE 

Certificate ref. GFCAL00006
Issued By: VA
Date: 017/04/2023 Retest: 12 months from issue
Instrument: GasFlow Mk2
Instrument Serial Number: 03020006

Applied Flow Rate
± Ltr/hr (air) + Ltr/hr - Ltr/hr

0 0.0 0.0
1.2 1.1 -1.1
6 6.6 -6.5

18 16.6 -16.4
36 33.3 -33.1
60 57.4 -57.8

Temperature (°C) 20.2 ± 2 °C
Relative Humidity (%RH) 46.5 ± 10%

Barrometric Pressure (mB) 1019.6 ± 10%
Notes:
Prior to calibration the instrument was inspected and fully charged.

PASS
PASS

Ambient Conditions

The Instrument was calibrated using pumped air at ambient room conditions and measured 
using a rotometer at the outlet.
GasFlow Mk2 Instrument specification error is ±10% of reading or ±1Ltr/hr, whichever is the 
greater

Instrument Reading Meet Specification

PASS
PASS
PASS
PASS



CALIBRATION CERTIFICATE 

Certificate ref. GFCAL00008
Issued By: VA
Date: 18/04/2023 Retest: 12 months from issue
Instrument: GasFlow Mk2
Instrument Serial Number: 03020008

Applied Flow Rate
± Ltr/hr (air) + Ltr/hr - Ltr/hr

0 0.0 0.0
1.2 1.3 -1.2
6 6.2 -6.2

18 17.4 -17.3
36 35.4 -33.8
60 59.4 -59.1

Temperature (°C) 21.2 ± 2 °C
Relative Humidity (%RH) 42.8 ± 10%

Barrometric Pressure (mB) 1022± 10%
Notes:
Prior to calibration the instrument was inspected and fully charged.

PASS
PASS

Ambient Conditions

The Instrument was calibrated using pumped air at ambient room conditions and measured 
using a rotometer at the outlet.
GasFlow Mk2 Instrument specification error is ±10% of reading or ±1Ltr/hr, whichever is the 
greater

Instrument Reading Meet Specification

PASS
PASS
PASS
PASS



CALIBRATION CERTIFICATE 

Certificate ref. GFCAL00009
Issued By: VA
Date: 18/04/2023 Retest: 12 months from issue
Instrument: GasFlow Mk2
Instrument Serial Number: 03020009

Applied Flow Rate
± Ltr/hr (air) + Ltr/hr - Ltr/hr

0 0.0 0.0
1.2 1.2 -1.2
6 5.6 -5.6

18 16.5 -16.8
36 35.4 -35.9
60 60.6 -60.3

Temperature (°C) 21.3 ± 2 °C
Relative Humidity (%RH) 43.2 ± 10%

Barrometric Pressure (mB) 1020 ± 10%
Notes:
Prior to calibration the instrument was inspected and fully charged.

PASS
PASS

Ambient Conditions

The Instrument was calibrated using pumped air at ambient room conditions and measured 
using a rotometer at the outlet.
GasFlow Mk2 Instrument specification error is ±10% of reading or ±1Ltr/hr, whichever is the 
greater

Instrument Reading Meet Specification

PASS
PASS
PASS
PASS



CALIBRATION CERTIFICATE 

Certificate ref. GFCAL00016
Issued By: VA
Date: 25/04/2023 Retest: 12 months from issue
Instrument: GasFlow Mk2
Instrument Serial Number: 03020016

Applied Flow Rate
± Ltr/hr (air) + Ltr/hr - Ltr/hr

0 0.0 0.0
1.2 1.2 -1.0
6 6.0 -6.0

18 18.0 -17.7
36 37.6 -36.6
60 64.3 -64.2

Temperature (°C) 20.8
Relative Humidity (%RH) 37.3

Notes:
Prior to calibration the instrument was inspected and fully charged.

PASS
PASS
PASS

Ambient Conditions

The Instrument was calibrated using pumped air at ambient room conditions and measured 
using a rotometer at the outlet.
GasFlow Mk2 Instrument specification error is ±10% of reading or ±1Ltr/hr, whichever is the 
greater

Instrument Reading Meet Specification

PASS
PASS
PASS



CALIBRATION CERTIFICATE 

Certificate ref. GFCAL00018
Issued By: VA
Date: 21/04/2023 Retest: 12 months from issue
Instrument: GasFlow Mk2
Instrument Serial Number: 03020018

Applied Flow Rate
± Ltr/hr (air) + Ltr/hr - Ltr/hr

0 0.0 0.0
1.2 1.1 -1.0
6 5.6 -5.6

18 19.4 -19.2
36 34.5 -35.0
60 60.2 -59.3

Temperature (°C) 20.6 ± 2 °C
Relative Humidity (%RH) 43.0 ± 10%

Barrometric Pressure (mB) 1004± 10%
Notes:
Prior to calibration the instrument was inspected and fully charged.

PASS
PASS

Ambient Conditions

The Instrument was calibrated using pumped air at ambient room conditions and measured 
using a rotometer at the outlet.
GasFlow Mk2 Instrument specification error is ±10% of reading or ±1Ltr/hr, whichever is the 
greater

Instrument Reading Meet Specification

PASS
PASS
PASS
PASS



CALIBRATION CERTIFICATE 

Certificate ref. GFCAL00020
Issued By: VA
Date: Retest: 12 months from issue
Instrument: GasFlow Mk2
Instrument Serial Number: 03020020

Applied Flow Rate
± Ltr/hr (air) - Ltr/hr

0 0.0
1.2 -1.2
6 -5.8

18 -16.9
36 -35.9
60 -60.6

Temperature (°C) 20.1 ± 2 °C
Relative Humidity (%RH) 52.3 ± 10%

Barrometric Pressure (mB) 1008 ± 10%
Notes:
Prior to calibration the instrument was inspected and fully charged.

GasFlow Mk2 Instrument specification error is ±10% of reading or ±1Ltr/hr, whichever is the 
greater

34.6 PASS
59.9 PASS

Ambient Conditions

The Instrument was calibrated using pumped air at ambient room conditions and measured using 
a rotometer at the outlet.

1.1 PASS
5.6 PASS

16.4 PASS

17/04/2023

Instrument Reading Meet Specification+ Ltr/hr
0.0 PASS


