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This document is submitted as part of occupational monitoring works carried out by Odour
Monitoring Ireland Ltd on behalf of Mulroy Environmental Ltd on four named houses and four
named swallow gas wells GS1 — GS4. The results reported are representative of actual
conditions and activities on the days of monitoring.

&
&
AcS\
SEE
AN
S
RS
NI
&
RO
NS\
<<0’\ \\'\\Q
\°°Q
,\0
QO@Q

Respectively submitted,

Brian Sheridan B.Sc. M.Sc. (Agr) Ph.D (Eng).

For and on behalf of Odour Monitoring Ireland™
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Executive Summary

Odour Monitoring Ireland Ltd was commissioned by Mulroy Environmental Ltd to perform
occupational monitoring of air located within four houses (namely Hse. No. 25, 52 & 53
Barnageeragh, Skerries, Co. Dublin) on the 15" Dec 2017. Additional monitoring was carried
out on one house (namely Hse. 26) and four shallow gas monitoring wells GS1 to 4 on the
14"™ Feb 2018. The aim of the study was to ascertain the potential level of specified air
contaminants within the headspace air of the monitored houses and gas wells. Data collected
on each house was compare with published occupational exposure levels, where applicable.

Monitoring was performed for a number of compound groups to include:

o Temperature, Relative humidity and Carbon dioxide levels in houses 25, 26, 52 and
53 only;

Arsenic (Houses 25, 26, 52, 53 and GS1-4);

Mercury (Houses 25, 26, 52, 53 and GS1-4);

Trace Landfill gas screen (Houses 25, 26, 52, 53 and GS1-4);

Formaldehyde and Acetaldehyde (Houses 25, 26, 52, 53 and GS1-4),

Methane ground surface screen inside and outside the monitored Houses 25, 26, 52
and 58.

It is understood that an historic landfill is located in Barnageeragh Cove, Skerries (see
Figures OMI-1 to OMI-3 — Section 6 — Figures 6.1 to 6.3). An extensive site investigation
programme was conducted to delineate the boundary of the wgste body. This was achieved
through trial pit investigation, borehole installation and geophysical surveying. In total 14 deep
boreholes (BH1 — BH14) were installed on the peripherydor within the landfill body and 4
shallow gas wells (GS01 — GS04) were installed bgfween the residences No. 25 — 34 (i.e.
approx. 5m to the front of the houses) and the wss $ody to the south and southwest (see
Figures OMI-2 & OMI-3 - Section 6 — Fig 8.1 to 6.3) (see Mulroy Environmental,
Environmental Risk Assessment Report, 2%1\8 &ection 3). A programme of landfill gas (LF)
and volatile organic carbon (VOC) analys@}w carried out by Mulroy Environmental on each
of these wells. This involved taking LF gas.ahd VOC readings on 12 occasions from gas wells
GS01 — GS04 during both high angﬁda ressure weather events. Methane (CH4) was not
recorded at a concentration above 19&'during the monitoring period in these wells. On one
occasion CH4 was recorded at a c@’lcentration of 0.8% with concentrations of 0.2% or below
recorded on all other monitoringgevents. The results of each of the ground gas monitoring
events from gas wells (GS0t> GS04) were assessed for risk according to CIRIA Report
C665 ‘Assessing risks posed by hazardous ground gases in buildings’ by S. Wilson, S. Oliver,
H. Mallett, H. Hutchings & G. Card. (July 2007). The modified Wilson and Card Classification
system detailed in CIRIA665 indicates a ‘very low risk classification’ for gas wells GS01 —
GS04 (see Mulroy Environmental, Environmental Risk Assessment Report, 2018, Section 8).

It understood that VOC readings were taken with a MiniRae 2000 Photo-lonisation Detector
(PID) equipped with a 10.6eV bulb and that VOCs were not monitored during times where
heavy rainfall persisted. VOC concentrations taken from 27" June 2017 to the 11" of August
2017 ranged from Oppm to 6.6ppm. No VOCs were detected during any of the subsequent
monitoring rounds. It is understood from the Mulroy Environmental, Environmental Risk
Assessment Report, 2018, Section 8, that the initial VOC readings were down to
phthalates/plasticisers in the newly installed HDPE standpipes (i.e. installed on the 15" June
2017) and that the decrease in VOC concentration to undetectable levels was down
principally to natural weathering (i.e. ventilation) (see Mulroy Environmental, Environmental
Risk Assessment Report, 2018, Section 8).

The following conclusions were developed for the study. These include:

1. With regards to comfort conditions with finished Houses 25 and 26, temperatures,
relative humidity and Carbon dioxide levels were normal for the environment they
were monitored within (ASHRAE Standard 62.1-2004).

2. With regards to House 25 — Location 1 and 2, trace concentrations of Benzene,
Carbon tetrachloride, Dichloromethane, Styrene, Toluene, Formaldehyde and
Acetaldehyde were detected in the headspace of the house. All detected compounds
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were well within the 8 hr occupational exposure limits for the each of the respective
compounds. When compound concentrations were compared to fractional exposure
limit values (i.e. to represent 24 hr exposure), the detected concentration levels of
Formaldehyde (i.e. fractional exposure limit value 0.0026mg/Nm°®) were in excess of
the fractional exposure limit value. Concentration values of 0.019 and 0.014 mg/Nm?®
were measured. There was a noticeable odour of paints, varnishes and glues in the
house. The cumulative factorial value was less than 7.5% of the prescribed limit
value. It is recommended that further compound monitoring is performed on this
property in order to access whether these concentration levels have dissipated over
time given the house has been lived within and background levels of compounds
associated with building products should dissipate over time and this information will
provide useful indicator of this decay over time.

3. With regards to Houses 52 and 53, trace concentrations of Benzene, Toluene,
Carbon tetrachloride, Mercury and Hydrogen sulphide were detected in the
headspace of the house. These houses were not finishes and had no windows
present and therefore more susceptible to outside influences from compounds in the
ambient environment. The concentration levels of these compounds were trace and
well with any respective 8 hr occupational exposure limits. When compound
concentrations were compared to fractional exposure limit values (i.e. to represent 24
hr exposure), the detected concentration levels of Mercury (i.e. fractional limit value
0.0001 mg/Nm®) were in excess of the fractional exposure limit value. A concentration
value of 0.00015 mg/Nm® was measured on Hse 53 - Location 1. The cumulative
factorial value was less than 0.10 and 2.2% of the prescribed limit value, respectively.

N

4. With regards to House 26 — Location 1 and@? trace concentrations of 1,2
Dichloroethylene, Benzene, Carbon tetraghl %e, Dichloromethane, Dimethyl
sulphide, Styrene, Toluene, Formaldehyd Acetaldehyde were detected in the
headspace of the house. All detecteg”gdbmpounds were well within the 8 hr
occupational exposure limit values f% ach of the respective compounds. When
compound concentrations were Co@@’ed to fractional exposure limit values (i.e. to
represent 24 hr exposure), the ed concentration levels of Formaldehyde (i.e.
fractional exposure limit value 650626 mg/Nm®) and Benzene (i.e. fractional exposure
limit value 0.030 mg/Nm?®) 4ver& in excess of the fractional exposure limit values.
Concentration values for Be\ﬁﬁene and Formaldehyde were measured at 0.078 and
0.105 mg/Nm® for Locati%ﬂﬁ and 0.059 and 0.060 mg/Nm?® for Location 2. There was
a weak odour of paintgg*varnishes and glues in the house. The cumulative factorial
value was less than 44% of the prescribed limit value. It is recommended that further
compound monitoring is performed on this property in order to access whether these
concentration levels have dissipated over time given the house has been lived within
and background levels of compounds associated with building products should
dissipate over time and this information will provide useful indicator of this decay over
time.

5. With regards to Gas well GS1, GS2, GS3 and GS4, trace concentrations of Benzene,
Carbon tetrachloride, Toluene and Formaldehyde were detected in the headspace of
the well. Benzene and Toluene are ubiquitous in the environment as a result of traffic
related sources and therefore these trace amounts can be attributed to this source.

6. As part of Mulroy Environmental site investigation, a number of soil samples and
groundwater samples were taken with VOC analysis conducted. In total 21
groundwater samples were taken across two monitoring rounds from the 11
groundwater monitoring wells on-site. No VOCs were detected within the
groundwater above the method detection limit in any of these samples (see Mulroy
Environmental, Environmental Risk Assessment Report, 2018, Section 6). Five soll
samples were analysed for VOCs. Only two VOCs namely vinyl chloride and -1,2-
dichloroethane were detected in one soil sample (i.e. SO-TP21-01) (see Mulroy
Environmental, Environmental Risk Assessment Report, 2018, Section 5). It should
be noted that this sample was taken from a trial pit located 51m from the nearest
residence (i.e. House No0.25). Neither of these compounds were detected in the
sorbent tubes/thermal desorption/capillary gas chromatography analysis conducted
for GS01 — GS04, therefore it is unlikely that they are migrating from the landfill
towards the residence (see Mulroy Environmental, Environmental Risk Assessment
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Report, 2018, Section 12). Carbon tetrachloride is a common constituent of paints
and varnishes. It is likely that the concentrations of carbon tetrachloride identified
within the 4 gas wells to the west of the residences is as a result of a spillage and/or
poor management of solvent based paints during the fit-out phase of construction
(see Mulroy Environmental, Environmental Risk Assessment Report, 2018, Section
12). Formaldehyde is a basic constituent of rubber cement products which are used
on building sites as either sealants and or glues. Empty rubber cement tubes were
observed outside some of the residences during the fit-out phase of construction (see
Mulroy Environmental, Environmental Risk Assessment Report, 2018, Section 12).

7. In relation to the surface emissions Methane / VOC screen, the levels detected were

around background and were no greater than 1.74 mg/Nm?®.

info@odourireland.com
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1. Introduction and scope
1. Introduction

Odour Monitoring Ireland Ltd was commissioned by Mulroy Environmental Ltd to perform
occupational monitoring of a|r located within four houses namely 25, 26, 52 and 53
Barnageeragh Cove on the 15" Dec 2017 and 14" Feb 2018. The aim of the study was to
ascertain the potential level of specified air contaminants within the headspace air of the
houses and to compare with published occupational exposure levels, where applicable.

Additional monitoring was carried out on the 14" Feb 2018 on the headspace gas in shallow
gas monitoring wells GS1 to GS4.

Monitoring was performed for a number of compound groups to include:

e Temperature, Relative humidity and Carbon dioxide levels in houses 25, 26, 52 and
53 only;

Arsenic (Houses 25, 26, 52, 53 and GS1-4);

Mercury (Houses 25, 26, 52, 53 and GS1-4);

Trace Landfill gas screen (Houses 25, 26, 52, 53 and GS1-4);

Formaldehyde and Acetaldehyde (Houses 25, 26, 52, 53 and GS1-4),

Methane ground surface screen inside and outside the monitored Houses 25, 26, 52
and 58.

&
All continuous and active grab sampling techniques were jg‘\‘”accordance with international
sampling methodologies contained in Section 2 and all ggab samples were tested in a UKAS
accredited test house (UKAS1549). oo\\\é\

o
This report presents the materials and metho Its and d|scu33|on and conclusions from
the study carried out on the monitoring date 153%\ Pec 2017 and 14" Feb 2018.

In addition, the report discusses the. fﬂ%ant body of work and conclusions formed by
Mulroy Environmental Ltd — see M%@&Enwronmental Ltd, Environmental Risk Assessment

Report, 2018. 0
&
X

1.2 Scope of the study s
The main aims of the study included:

e Occupational monitoring at two locations located within each of four houses for a
range of compounds that could be present in the air stream and comparison with
published occupational exposure levels in order to ascertain the level of occupational
impact during a normal operation day,

¢ Headspace gas monitoring of shallow gas monitoring wells GS1 to GS4 for the same
range of compounds.

e Monitoring of each location in houses only for Temperature, Relative humidity and
Carbon dioxide levels throughout the survey period to provide a tag on conditions
within the houses throughout the monitoring.

e Interpretation of results, where applicable.

info@odourireland.com 1
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2. Materials and methods
This section describes the materials and methods used throughout the survey.

The following standards and documents were used for reference and adhered to where
possible:
e Compendium method TO-17-Determination of volatile organic compounds in ambient
air using active sampling onto sorbent tubes.
¢ MDHS 70 — General method for sampling airborne gases and vapours.
e MDHS 72 — Volatile organic compounds in air (1993). Laboratory methods using
pumped solid sorbent tubes, thermal desorption and gas chromatography.
e MDHS 96 — Volatile organic compounds in air, Laboratory methods using pumped
solid sorbent tubes, solvent desorption and gas chromatography. March 2000.
e NIOSH (NMAM) fourth Edition (1996). Volatile organic compounds (Screening)
Method 2549).
e NIOSH 1500 and 1501 for Total and aromatic hydrocarbons sampling and
measurement,
NIOSH 6001 — Arsine.
NIOSH 6009 — Mercury.
NIOSH 2539 — Aldehydes screening.
ISO 16017-1:2000, Indoor, ambient and workplace air. Sampling and analysis of
volatile organic compounds by sorbent tube/thermal desorption/capillary gas
chromatography. Part 1: Pumped sampling.

&
N

All data generated during the assessment survey was coq@ared to occupational exposure

levels and risk categories contained within the publlcat\kong

e 2016 Code of practice for Chemical Agergﬁ?@égulatlons

N
Rt
O é\
2.1 General description of samphg@aﬁd analysis techniques
Q
\\
A number of sampling technlques used to characterise the ambient air at the named

locations at the four houses 25, 26 5 and 53 (see Table 2.1). In addition, the same sampling
techniques were used to charagffense the headspace air in four shallow gas monitoring
stations GS1 to GS4. Achvecé\ab sampling using sorption tubes was performed. Sorption
tube sampling and analysis were performed to allow for the characterisation (i.e. both
qualitative and semi quantitative) of sampled air for named compound concentrations
throughout the sampling event.

In addition, solid fixed state analysers were utilised to perform Temperature, Relative humidity
and Carbon dioxide monitoring and analysis at each house.

Table 2.1 provides information on the following items and includes:

Sample location identity key,

Description of monitoring location,

Type of monitoring performed,

Monitoring standards applied where applicable,
Monitoring details,

Analysis laboratory details,

Description of sampling media.

Figure 2.1 presents a graphical plan layout of the monitoring locations located on site.

info@odourireland.com 2
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Table 2.1. Monitoring campaign description for monitoring carried out in Hse. 25, 26, 52 and 53 and gas monitoring wells GS1 to GS4, Barnageeragh Cove, Skerries, Dublin on the 15" Dec 2017 and 14" Feb 2018.

Description of

I:\)ncc::;:)%rll?gy monitoring location and Monitoring performed Standards applied Monitoring details Analysis laboratory Sampling media
Date
Sorbent tube SKC226-119, 226-09
. ISO16017, USEPA TO17, MDHS 70,72 and ) L ’
i Arsenic, Mercury, Formaldehyde, Acetaldehyde, f ’ ’ . . 226-17-1A, Multibed silcosteel dual
1 Hse 25 — Utility (15/12/17) Trace landfill gas screen, Methane screen 224:;“22!; 1500, 1501, 6001, 6009, 2539, Monitored in room headspace UKAS 1549 layer thermal desorption, FID
’ analyser
Sorbent tube SKC226-119, 226-09,
5 Hse 25 — Front sitting room | Arsenic, Mercury, Formaldehyde, Acetaldehyde, :3860[1\1?81874 %Jf?oEopﬁsToTgmeg(?ogoggsznd Monitored in room headspace UKAS 1549 226-17-1A, Multibed silcosteel dual
(15/12/17) Trace landfill gas screen, Methane screen 25;19 AG6 ’ ’ ’ ’ ’ P layer thermal desorption, FID
’ analyser
Sorbent tube SKC226-119, 226-09,
3 |(-|I-Tc?u35(-32 r%zogjur}ﬁ HJCI)I(;/; Arsenic, Mercury, Formaldehyde, Acetaldehyde, !98(30;1?81874 %JSSOEOP?STO?1 gbmoggogo,ggsgnd Monitored in building headspace UKAS 1549 226-17-1A, Multibed silcosteel dual
Trace landfill gas screen, Methane screen ’ ’ ’ ’ ’ ’ layer thermal desorption, FID
(15/12/17) 2549, AG6 analyser
Sorbent tube SKC226-119, 226-09
Hse. 52 Ground floor . ISO16017, USEPA TO17, MDHS 70,72 and . . ’ ’
. Arsenic, Mercury, Formaldehyde, Acetaldehyde, f ’ ’ . . _— 226-17-1A, Multibed silcosteel dual
4 (House not built fully) Trace landfill gas screen, Methane screen 96, NIOSH 1500, 1501, 6001, 6009, 2539, Monitored in building headspace UKAS 1549 layer thermal desorption, FID
(15/12/17) 2549, AG6 analyser
Sorbent tube SKC226-119, 226-09,
5 |(-ll-?c?usses r%zogjur}ﬁ HJCI)I(;/; Arsenic, Mercury, Formaldehyde, Acetaldehyde, !98(30;1?81874 %JSSOEOP?STO?1 ZO(%DE(?OZ)O;:@;\ Monitored in building headspace UKAS 1549 226-17-1A, Multibed silcosteel dual
(15/12/17) Trace landfill gas screen, Methane screen 25;19 AG6 ’ ’ ’ Aj Ky ’ layer thermal desorption, FID
’ NS F analyser
< Sorbent tube SKC226-119, 226-09
Hse. 53 Ground floor . ISO16017, USEPA TO17 870,72 and . . ’ ’
. Arsenic, Mercury, Formaldehyde, Acetaldehyde, ’ ’ ; ’ . . . 226-17-1A, Multibed silcosteel dual
6 ?1-'50/[12(71“7? built fully) Trace landfill gas screen, Methane screen 224:;“22:; 1500, 1501 ,(6\3813\ 6009, 2539, Monitored in building headspace UKAS 1549 layer thermal desorption, FID
’ &N @ analyser
S Sorbent tube SKC226-119, 226-09,
7 Hse 26 — Front room Arsenic, Mercury, Formaldehyde, Acetaldehyde, :3860[1\1?81ST-I ?g?%g?gbmljggogoggﬁnd Monitored in room headspace UKAS 1549 226-17-1A, Multibed silcosteel dual
(14/02/18) Trace landfill gas screen, Methane screen 25;19 AG6 Q oé ’ ’ ’ ’ P layer thermal desorption, FID
’ O analyser
O
Sorbent tube SKC226-119, 226-09,
8 Hse 26 — Utility (14/02/18) Arsenic, Mercury, Formaldehyde, Acetaldshyde, !9860:\1?017@918\580%P?5T0?1meDg(?Ogoggsgnd Monitored in room headspace UKAS 1549 226-17-1A, Multibed silcosteel dual
Trace landfill gas screen, Methane screen 25’49 AG6 ’ ’ ’ ’ ’ layer thermal desorption, FID
) analyser
Arsenic, Mercury, Formaldehyde, Acetaldehyde 15016017, USEPA TO17, MDHS 70, 72 and Monitored in well headspace — min Sorbent tube SKG226-119, 226-09,
9 GS1 (14/02/18) Trace Ia;ndfill as’screen ’ | 96, NIOSH 1500, 1501, 6001, 6009, 2539, aporox. 1 m down UKAS 1549 226-17-1A, Multibed silcosteel dual
9 ’ 2549. pprox. layer thermal desorption
. ISO16017, USEPA TO17, MDHS 70, 72 and . . . Sorbent tube SKC226-119, 226-09,
10 GS2 (14/02/18) Arsenic, Mercury, Formaldehyde, Acetaldehyde, | o6°Nj0gH 1500, 1501, 6001, 6009, 2539, Monitored in well headspace — min UKAS 1549 226-17-1A, Multibed silcosteel dual
Trace landfill gas screen, approx. 1 m down ;
2549. layer thermal desorption
Arsenic, Mercury, Formaldehyde, Acetaldehyde ISO16017, USEPA TO17, MDHS 70, 72 and Monitored in well headspace — min Sorbent tube SKC226-119, 226-09,
11 GS3 (14/02/18) Trace Ia;ndfill as’screen ’ | 96, NIOSH 1500, 1501, 6001, 6009, 2539, aoorox. 1 m down UKAS 1549 226-17-1A, Multibed silcosteel dual
9 ’ 2549. pprox. layer thermal desorption
. ISO16017, USEPA TO17, MDHS 70, 72 and . . . Sorbent tube SKC226-119, 226-09,
12 GS4 (14/02/18) Arsenic, Mercury, Formaldehyde, Acetaldehyde, | o6°Nj0gH 1500, 1501, 6001, 6009, 2539, Monitored in well headspace — min UKAS 1549 226-17-1A, Multibed silcosteel dual

Trace landfill gas screen,

2549.

approx. 1 m down

layer thermal desorption

info@odourireland.com
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Figure 2.1. Location of House 25, 26, 52, 53 and gas monitoring wells GS1, GS2, GS3 and GS4 in Barnageeragh Cove, Skerries, Co. Dublin.
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Figure 2.2. Location of monitoring locations within House 25 & 26 in Barnageeragh Cove, Skerries, Co. Dublin.
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2.2 Monitoring for specified compounds in Houses 25, 26, 52 and 53 and gas wells
GS1 to GS4 Barnageeragh Cove, Skerries, Co. Dublin on the 15" Dec 2017 and 14" Feb
2018.

The following range of compounds / parameters that were actively monitored using sorbent
based media are detailed in Table 2.1. An overview of the monitoring standards applied is
detailed in Section 2. The graphical location of each monitoring location is presented in Figure
2.1.

In order to pre-concentrate each compound upon each sorbent, a pre-calibrated controlled
volume of sample air was drawn through each tube by a SKC air sampling pump for the
monitoring period (Active sampling/pumped sampling). Each SKC pump was pre-calibrated
with their specific sorbent using a Bios Primary flow calibrator (UKAS traceable Cert No.
N022746).

Each pump was calibrated to an optimal flow rate (of between approx. 200 mls/min depending
on sample location and sample type) for sorbent tubes.

When sampling was completed all tubes were sealed and stored in flexible air / light tight
containers and transported to the analysing laboratory and analysed by means of thermal
desorption / solvent extraction GCMS, GCFID, in a UKAS accredited laboratory (UKAS 1549).

In terms of Temperature, Relative humidity and Carbon dioxide, monitoring was performed
utilising a Testo 400 handheld and associated probes. &
NS

&

N
A number of QA procedures were implemented into t(l%g‘s%@%pling and analysis run to include:
O
e Front and back sorbent beds were anal gg sﬁ'he back bed was confirmed to be less
than 5% of the total sample conc. whi@\ sa stated requirement of EN13649:2014.
O

)

e All sorbent tubes were sealed a \@ﬁtained in air tight and light proof containers for
transport to the laboratory. M‘\.\@\mples were stored below 25 deg. C. This is a
requirement of EN13649:20‘1<20Q\\\

©

e Travel/Sample blanks wgﬁéoinoorporated into the measurement sequence. In addition,
the laboratory inclu%zﬁ~ instrument and method blanks into their measurement
sequence.

e Sample volume flow rate and pump calibration was performed before sampling and
after sampling and these were recorded in the site data sheets. In addition, it was
confirmed that the variation between before and after calibration was less than 1% of
the flow range on the day of sampling for all samples taken on the 15" Dec 2017 and
14" Feb 2018. The sample flow rate primary flow standard measured flow to an
accuracy of 0.001 L/min over the range with a calibration accuracy of less than or
equal to 1%.

e Total sample volumes chosen were a combination of analytical techniques lower limit
of detection calculations and as specified in standard requirements.
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3. Results of the monitoring exercise and discussion

This section provides the results obtained during the survey.

3.1  Temperature, Relative Humidity and Carbon dioxide results

Table 3.1 presents the result for the monitoring of Temperature, Relative humidity and Carbon
dioxide monitoring of each location over the sampling event. Average values through the
sample events are presented. Temperature, relative humidity and carbon dioxide values were
measured at the start and end of momtonng Monitoring was carried out between the hours of
09.30AM and 15.00PM on the 15" Dec 2017 and between the hours of 16.30PM and
18.30PM on the 14™ Feb 2018. The average values are reported for clarity.

As can be observed in Table 3.1, the average temperature in House 25 was 22.4 Deg C. The
average relative humidity and CO, concentration were 62% and 820 ppm, respectively.

The average temperature in House 26 was 22.8 Deg C. The average relative humidity and
CO, concentration were 59% and 841 ppm, respectively

Houses 52 and 53 were not finished construction and therefore temperatures, relative
humidity and Carbon dioxide approached ambient values.

&.
The average temperature in House 52 and 53 was 5.0 ang 4.9 Deg C, respectively. The
average relative humidity and CO, concentration were §0‘and 79% and 490 and 510 ppm,

respectivel
p y. 09?00‘\0\
&
NS
N
N
N
&
N
Qé \\\\q
N
O
&
s
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Table 3.1. Temperature, Relative humidity and Carbon dioxide monitoring results of each house monitoring location over the sampling events.

info@odourireland.com

Mulroy Env

ironmental Ltd

Monitoring location area | Temperature (Deg C) Relative humidity (%) CO, conc. (ppm)
Hse 25-1and 2 22.4 62 820
Hse 52 - 3 and 4 5 78 490
Hse 53 - 5 and 6 4.9 9% 510
Hse 26 — 1 and 2 22.80 59 841
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3.2 Gas analysis results

Tables 3.2 to 3.7 present the result of the monitoring at each sampling location throughout the
sampling period carried out on the 15" Dec 2017.

Tables 3.8 to 3.13 present the result of the monitoring at each sampling location throughout
the sampling period carried out on the 14" Feb 2018.

As can be observed from the analysis results across the sampling locations in all four
properties (Hse 25, 26, 52 and 53), all results were compliant with the published 8 hr OEL
value, where applicable. In terms of the measured concentration, in most circumstances all
measured values were well within the published 8 hr OEL where applicable. This is also
published within each table (see Tables 3.2 to 3.9). Cumulative OEL risk was assessed for
the speciated VOC'’s detected. The cumulative assessment value was well within the stated
limit value of 1.0 for cumulative VOC’s (see 2011 Code of practice for the Safety, Health and
Welfare at work (Chemical Agents) Regulations 2001 (Sl No. 619 of 2001) & updated COP
2016).

In addition to screening the 8 hr OEL limit value and given the fact that properties could be
occupied for periods in excess of 8 hr / day 5 days per week up to period of 24hrs / days and
7 days per week, fractional exposure limit values were compared to the recorded
concentrations. In terms of overall results, Formaldehyde was in excess of the fractional
exposure limit value at House 25 Location 1 and 2 and House 26 Location 1 and 2. Benzene
was in excess of the fractional limit value at House 26 Locatjon 1 and 2. Mercury was in
excess of the fractional exposure limit value at House 53 L ion 1. Therefore considering
the compounds and the fact that the houses were newly bgiit, it is recommended that repeat
monitoring be completed to examine whether Compogmgéoncentrations have dissipated with
time of occupancy within the houses. 052?0 1S
F &

&
In relation to results obtained, Benzene and T@Qgﬁé is found in the ambient environment as a
result of traffic based emissions and givengﬁg@c\oncentraﬁon levels, this would be in keeping
with typical ambient air concentration Ie{\i \Q\@hd given the machinery in operation in the area.
S

With regards to House 25 — Locafior \\“Tqand 2, trace concentrations of Benzene, Carbon
tetrachloride, Dichloromethane, Stg{%‘ne, Toluene, Formaldehyde and Acetaldehyde were
detected in the headspace of thg:*house. All detected compounds were well within the 8 hr
occupational exposure limits (fjd? the each of the respective compounds. When compound
concentrations were compared to fractional exposure limit values (i.e. to represent 24 hr
exposure), the detected concentration levels of Formaldehyde (i.e. fractional exposure limit
value 0.0026mg/Nm?) were in excess of the fractional exposure limit value. Concentration
values of 0.019 and 0.014 mg/Nm?® were measured. There was a noticeable odour of paints,
varnishes and glues in the house. The cumulative factorial value was less than 7.5% of the
prescribed limit value. It is recommended that further compound monitoring is performed on
this property in order to access whether these concentration levels have dissipated over time
given the house has been lived within and background levels of compounds associated with
building products should dissipate over time and this information will provide useful indicator
of this decay over time.

With regards to Houses 52 and 53, trace concentrations of Benzene, Toluene, Carbon
tetrachloride, Mercury and Hydrogen sulphide were detected in the headspace of the house.
These houses were not finishes and had no windows present and therefore more susceptible
to outside influences from compounds in the ambient environment. The concentration levels
of these compounds were trace and well with any respective 8 hr occupational exposure
limits. When compound concentrations were compared to fractional exposure limit values (i.e.
to represent 24 hr exposure), the detected concentration levels of Mercury (i.e. fractional limit
value 0.0001 mg/Nm~) were in excess of the fractional exposure limit value. A concentration
value of 0.00015 mg/Nm3 was measured on Hse 53 - Location 1. The cumulative factorial
value was less than 0.10 and 2.2% of the prescribed limit value, respectively.
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With regards to House 26 — Location 1 and 2, trace concentrations of 1,2 Dichloroethylene,
Benzene, Carbon tetrachloride, Dichloromethane, Dimethyl sulphide, Styrene, Toluene,
Formaldehyde and Acetaldehyde were detected in the headspace of the house. All detected
compounds were well within the 8 hr occupational exposure limit values for the each of the
respective compounds. When compound concentrations were compared to fractional
exposure limit values (i.e. to represent 24 hr exposure), the detected oonoentration levels of
Formaldehyde (i.e. fractional exposure I|m|t value 0.0026 mg/Nm®) and Benzene (i.e.
fractional exposure limit value 0.030 mg/Nm ) were in excess of the fractional exposure limit
values. Concentratlon values for Benzene and Formaldehyde were measured at 0.078 and
0.105 mg/Nm? for Location 1 and 0.059 and 0.060 mg/Nm? for Location 2. There was a weak
odour of paints, varnishes and glues in the house. The cumulative factorial value was less
than 44% of the prescribed limit value. It is recommended that further compound monitoring is
performed on this property in order to access whether these concentration levels have
dissipated over time given the house has been lived within and background levels of
compounds associated with building products should dissipate over time and this information
will provide useful indicator of this decay over time.

In relation to the Methane TOC screen the levels detected were around background and
were no greater than 1.74 mg/Nm

It is understood that an historic landfill is located in Barnageeragh Cove, Skerries (see
Figures OMI-1 to OMI-3 — Section 6 — Figures 6.1 to 6.3). An extensive site investigation
programme was conducted to delineate the boundary of the waste body. This was achieved
through trial pit investigation, borehole installation and geophysical surveying. In total 14 deep
boreholes (BH1 — BH14) were installed on the periphery orfithin the landfill body and 4
shallow gas wells (GS01 — GS04) were installed between\@e residences No. 25 — 34 (i.e.
approx. 5m to the front of the houses) and the waste\b to the south and southwest (see
Figures OMI-2 & OMI-3 - Section 6 — Figures 6‘\% o (see Mulroy Environmental,
Environmental Risk Assessment Report, 2018, A programme of landfill gas (LF)
and volatile organic carbon (VOC) analysis w rled out by Mulroy Environmental on each
of these wells. This involved taking LF gas 2 C readings on 12 occasions from gas wells
GS01 — GS04 during both high and lo QfBr sure weather events. Methane (CH4) was not
recorded at a concentration above 1% dyring the monitoring period in these wells. On one
occasion CH4 was recorded at a coficeiitration of 0.8% with concentrations of 0.2% or below
recorded on all other monitoring e\geﬂts. The results of each of the ground gas monitoring
events from gas wells (GS01 — %O4) were assessed for risk according to CIRIA Report
C665 ‘Assessing risks posed bychazardous ground gases in buildings’ by S. Wilson, S. Oliver,
H. Mallett, H. Hutchings & G. Card. (July 2007) The modified Wilson and Card Classification
system detailed in CIRIA665 indicates a ‘very low risk classification’ for gas wells GS01 —
GS04 (see Mulroy Environmental, Environmental Risk Assessment Report, 2018, Section 8).

It understood that VOC readings were taken with a MiniRae 2000 Photo-lonisation Detector
(PID) equipped with a 10.6eV bulb and that VOCs were not monitored during times where
heavy rainfall persisted. VOC concentrations taken from 27" June 2017 to the 11™ of August
2017 ranged from Oppm to 6.6ppm. No VOCs were detected during any of the subsequent
monitoring rounds. It is understood from the Mulroy Environmental, Environmental Risk
Assessment Report, 2018, Section 8, that the initial VOC readings were down to
phthalates/plasticisers in the newly installed HDPE standpipes (i.e. installed on the 15" June
2017) and that the decrease in VOC concentration to undetectable levels was down
principally to natural weathering (i.e. ventilation) (see Mulroy Environmental, Environmental
Risk Assessment Report, 2018, Section 8).
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3.2.1 House 25 Monitoring results

Mulroy Environmental Ltd

Table 3.2. Results from monitoring of House 25 — Location 1

. Sample Sample 15 min OEL Environmental Examination of I .
Ioc“:t?g:iui);:lr?ti ty Sample ID duration and Compound identity ?:::1,20(:112;1 vqun131e c oﬁznzﬁ:;lmﬂa) 8 h(rmog'ihr:g)l ue value s L e’?;f: ?E?f';t) _ additive / cllj-rl:::.:lta‘;iavl :sz]% rct O:E:tror;:k
times (Nm®) : (mg/Nm~) Long term (ug/ms) cumulative effects
1-Pentene <10 0.042627 <0.00023 - - - -
1,1 Di chloroethane <10 0.042627 <0.00023 268 - 2.68 IOELV
1,1-Dichloroethylene <10 0.042627 <0.00023 20 - 0.2 -
1,2-Dichloroethane 140 0.042627 0.0033 412 - 412 Sk, IOELV
1,2-Dichloroethylene <30 0.042627 <0.00070 20 0.2 -
1,3-Butadiene <10 0.042627 <0.00023 - - - -
;;ﬁae oy 13- <10 0.042627 <0.00023 - - - -
1-Propanethiol <10 0.042627 <0.00023 - - - -
2-butoxyethanol <10 0.042627 <0.00023 8 246 0.08 Sk, IOELV
BOELV, Sk,
Benzene 180 0.042627 0.0042 3.0 & - 0.03 Carc.1A,
NS Muta.1B
Butyric acid <10 0.042627 <0.00023 0*‘@@ - - -
Mi136392 Carbon disulphide <10 0.042627 <0.00023 | {815 - 0.15 Sk, IOELV
1 trace landfill Carbon tetrachloride 120 0.042627 0.0028 0003?@9\ 12.6 - 0.126 Sk
gasscreen | 09.15-12.30 - | choroethane <30 0.042627 <0.00076% &Y 268 - 2.68 IOELV
195 min - -
Dichloromethane 1200 0.042627 0,028 174 - 1.74 0.075 1.0 -
1511217 | pimethyl disulphide <10 0.042627 <0.09023 1.90 - 0.019 -
Dimethy! sulphide <10 0.042627 | °0'00023 55.47 - 0.5547 -
Ethyl butyrate <25 0.042627 ,}\xo <0.00059 - - - -
Ethyl Mercaptan <10 0.0426260(\' <0.00023 1 0.01 -
Hydrogen sulphide <60 0.042627 <0.0010 7 14 0.07 IOELV
Methyl Mercaptan <30 0.042627 <0.00070 1 - 0.01 -
N-Butyl Mercaptan <10 0.042627 <0.00023 1.8 - 0.018 -
Styrene 79 0.042627 0.0019 85 170 0.85 -
Toluene 1800 0.042627 0.042 192 384 1.92 Sk, IOELV
Trichloroethylene <10 0.042627 <0.00023 58.66 146.65 0.5866 Sk, Carc.1B
Vinyl chloride monomer <10 0.042627 <0.00023 7.77 - 0.0777 %%%lo
1 2518300767 Formaldehyde 800 0.042276 0.019 0.26 0.53 0.0026 Carc.1B, Sens.
Acetaldehyde 900 0.042276 0.021 45 45 0.45 -
1 7114507934 Arsenic <1000 0.022698 <0.040 0.01 - 0.0001 Carc.1A
1 7532605396 Mercury <5 0.051987 <0.00010 0.01 0.03 0.0001 Sk
1 sc'\r/leeézalnlle 09'165(; :n(:n1 ®~ | Methane as TOC - - 0.71to0 1.42 - - - - - -
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Table 3.3. Results from monitoring of House 25 — Location 2

Sample Sample 15 min OEL Environmental Examination of
Monitoring Samble ID duratioﬁ and Compound identit Compound volurﬁle Compound 8 hr OEL value value Assessment additive / Limit value for Other risk
location identity P times P Y | mass (ng) (Nm?) conc. (mg/Nm®) (mg/Nm?®) (mg/Nm?) Levels (EAL'S)— | " o effects cumulative effect factors
9 Long term (ug/m®)
1-Pentene <10 0.080802 <0.00012 - - - -
1,1 Di chloroethane <10 0.080802 <0.00012 268 - 2.68 IOELV
1,1-Dichloroethylene <10 0.080802 <0.00012 20 - 0.2 -
1,2-Dichloroethane 95 0.080802 0.0012 412 - 412 Sk, IOELV
1,2-Dichloroethylene <30 0.080802 <0.00037 20 0.2 -
1,3-Butadiene <10 0.080802 <0.00012 - - - -
1,4 epoxy 1,3- 10 0.080802 <0.00012 ] ] ] ]
butadiene
1-Propanethiol <10 0.080802 <0.00012 - - - -
2-butoxyethanol <10 0.080802 <0.00012 8 246 0.08 Sk, IOELV
0.080802 BOELV, Sk,
Benzene 420 0.0052 3.0 - 0.03 Carc.1A,
Muta.1B
Butyric acid <10 0.080802 <0.00012 - - - -
V177242 Carbon disulphide <10 0.080802 <0.00012 155 - 0.15 Sk, IOELV
2 trace landfill Carbon tetrachloride M 0.080802 0.00051 N Aﬁz.a - 0.126 Sk
gasscreen 1 09.33-12.33 = | Ghioroethane <30 0.080802 <0.00037 1O.&° 268 : 2.68 IOELV
180 min 5 o 0.056 1.0
Dichloromethane 3300 0.080802 0041 & éy’\ 174 - 1.74 - : -
15112117 [ pimethyl disulphide <10 0.080802 <0.00052 ¢ 1.90 - 0.019 -
Dimethyl sulphide <10 0.080802 <qf0032 55.47 - 0.5547 -
Ethyl butyrate <25 0.080802 | k00031 - - - -
Ethyl Mercaptan <10 0.080802 | «0.00012 1 3 0.01 -
Hydrogen sulphide <60 0.080802 (g§ <0.00074 7 14 0.07 IOELV
Methyl Mercaptan <30 0.080802° <0.00037 1 - 0.01 -
N-Butyl Mercaptan <10 0.080802 <0.00012 1.8 - 0.018 -
Styrene 140 0.080802 0.0017 85 170 0.85 -
Toluene 2200 0.080802 0.027 192 384 1.92 Sk, IOELV
Trichloroethylene <10 0.080802 <0.00012 58.66 146.65 0.5866 Sk, Carc.1B
Vinyl chloride monomer <10 0.080802 <0.00012 7.77 ; 0.0777 Carc. 12
Formaldehyde 1100 0.07977 0.014 0.26 0.53 0.0026 Carc.1B, Sens.
2 72183000769 Acetaldehyde 900 0.07977 0.011 45 45 0.45 -
2 7114507928 Arsenic <1000 0.06649 <0.020 0.01 - 0.0001 Carc.1A
2 7532605397 Mercury <5 0.01983 <0.00025 0.01 0.03 0.0001 Sk
Methane 10.20- 11.20 —
2 screen - FID 60 min Methane as TOC - - 0.881t0 1.66 - - - - - -
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3.2.2 House 52 Monitoring results

Table 3.4. Results from monitoring of House 52 — Location 1

Sample Sample 15 min OEL Environmental Examination of
Monitoring Samble ID duration and Compound identit Compound volume Compound 8 hr OEL value value Assessment additive / Limit value for Other risk
location identity P times P Y | mass (ng) (Nm?) conc. (mg/Nm®) (mg/Nm?®) (mg/Nm?) Levels (EAL'S)— | " o effects cumulative effect factors
9 Long term (ug/m®)
1-Pentene <10 0.05663 <0.00018 - - - -
1,1 Di chloroethane <10 0.05663 <0.00018 268 - 2.68 IOELV
1,1-Dichloroethylene <10 0.05663 <0.00018 20 - 0.2 -
1,2-Dichloroethane <10 0.05663 <0.00018 412 - 412 Sk, IOELV
1,2-Dichloroethylene <30 0.05663 <0.00053 20 0.2 -
1,3-Butadiene <10 0.05663 <0.00018 - - - -
1,4 epoxy 1,3- <10 0.05663 <0.00018 : : . -
butadiene
1-Propanethiol <10 0.05663 <0.00018 - - - -
2-butoxyethanol <10 0.05663 <0100018 8 246 0.08 Sk, IOELV
BOELV, Sk,
Benzene 19 0.05663 0.00034 3.0 & - 0.03 Carc.1A,
s Muta.1B
\ 2
Butyric acid <10 0.05663 <0.00018 \é—Q - - -
V126424 Carbon disulphide <10 | 0.05663 <0.00018 [ ? 15 : 0.15 Sk, IOELV
3 trace landfill Carbon tetrachloride <10 0.05663 <0.00018 &003(\& 12.6 - 0.126 Sk
gasscreen | 11.49-14.49 - | cpioroethane <30 0.05663 <0.00058 <& 268 - 2.68 IOELV
180 min g 0.00014 1.0
Dichloromethane <10 0.05663 <0,000:8" 174 - 1.74 : : -
15112117 [ pimethyl disulphide <10 0.05663 _ 060018 1.90 - 0.019 -
Dimethyl sulphide <10 0.05663 . £0.00018 55.47 - 0.5547 -
Ethyl butyrate <25 0.05663 d;:\\v <0.000093 - - - -
Ethyl Mercaptan <10 0.05663 Qé <0.00018 1 3 0.01 -
Hydrogen sulphide <60 0.05663 <0.0011 7 14 0.07 IOELV
Methyl Mercaptan <30 0.05663 <0.00053 1 - 0.01 -
N-Butyl Mercaptan <10 0.05663 <0.00018 1.8 - 0.018 -
Styrene <10 0.05663 <0.00018 85 170 0.85 -
Toluene 12 0.05663 0.00021 192 384 1.92 Sk, IOELV
Trichloroethylene <10 0.05663 <0.00018 58.66 146.65 0.5866 Sk, Carc.1B
Vinyl chloride monomer <10 0.05663 <0.00018 7.77 ; 0.0777 Carc. 12
Formaldehyde <100 0.04421 <0.0020 0.26 0.53 0.0026 Carc.1B, Sens.
8 72183000768 Acetaldehyde <100 0.04421 <0.0020 45 45 0.45 -
3 7114507931 Arsenic <1000 0.037998 <0.030 0.01 - 0.0001 Carc.1A
3 7532605402 Mercury <5 0.037728 <0.00013 0.01 0.03 0.0001 Sk
Methane 10.20- 11.20 —
3 screen - FID 60 min Methane as TOC - - 0.71t0 1.42 - - - - - -
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Mulroy Environmental Ltd

Table 3.5. Results from monitoring of House 52 — Location 2

Environmental

| quitc_:ring_ Sample ID dursaizgﬁlznd Compound identity Compound szmﬁ:: Compound s 8 hr OEL vglue 15 T;FUSEL Assessme,nt EXZ’:L’;:&;’? of Limit v:.:nlue for Other risk
ocation identity times mass (ng) (Nm3) conc. (mg/Nm”) (mg/Nm~) (mg /Nm3) I_Levels (EAL’s) 3 cumulative effects cumulative effect factors
ong term (pg/m”)
1-Pentene <10 0.058248 <0.00017 - - - -
1,1 Di chloroethane <10 0.058248 <0.00017 268 - 2.68 IOELV
1,1-Dichloroethylene <10 0.058248 <0.00017 20 - 0.2 -
1,2-Dichloroethane <10 0.058248 <0.00017 412 - 4.12 Sk, IOELV
1,2-Dichloroethylene <30 0.058248 <0.00052 20 0.2 -
1,3-Butadiene <10 0.058248 <0.00017 - - - -
1oa epoxy 1.5 <10 0.058248 <0.00017 . : : :
1-Propanethiol <10 0.058248 <0.00017 - - - -
2-butoxyethanol <10 0.058248 <0.00017 8 246 0.08 Sk, IOELV
BOELYV, Sk,
Benzene <10 0.058248 <0.00017 3.0 - 0.03 Carc.1A,
Muta.1B
Butyric acid <10 0.058248 <0.00017 - - - -
Mi175249 — Carbon disulphide <10 0.058248 <0.00017 1%\\\? - 0.15 Sk, IOELV
4 trace landfill Carbon tetrachloride <10 0.058248 <0.00017 A (&32.6 - 0.126 Sk
gassereen 1 10.0013.00 = | Ghioroethane <30 0.058248 <0.00052 L9 268 : 2.68 IOELV
Dichloromethane <10 0.058248 <0.00017 47 174 - 1.74 ) 1.0 -
15112117 [ pimethyl disulphide <10 0.058248 <0.00\Q§‘f®\‘\éy 1.90 - 0.019 -
Dimethyl sulphide <10 0.058248 <Qf0037 55.47 - 0.5547 -
Ethyl butyrate <25 0.058248 | ¢%0i00043 - - - -
Ethyl Mercaptan <10 0.058248 | <0.00017 1 0.01 -
Hydrogen sulphide <60 0.058248 (gff\ <0.00074 7 14 0.07 IOELV
Methyl Mercaptan <30 0.058245’\) <0.00052 1 - 0.01 -
N-Butyl Mercaptan <10 0.058248 <0.00017 1.8 - 0.018 -
Styrene <10 0.058248 <0.00017 85 170 0.85 -
Toluene <10 0.058248 <0.00017 192 384 1.92 Sk, IOELV
Trichloroethylene <10 0.058248 <0.00017 58.66 146.65 0.5866 Sk, Carc.1B
Vinyl chloride monomer <10 0.058248 <0.00017 7.77 ; 0.0777 Carc. 12
T o g | oo L omow [ wose | o | o3 | o
4 7114507935 Arsenic <1000 0.023958 <0.040 0.01 - 0.0001 Carc.AA
4 7532605398 Mercury <5 0.038628 <0.00013 0.01 0.03 0.0001 Sk
4 qethare | 1130 1235~ | Methane as TOG . . 0.98 to 1.66 . . . . . .
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3.2.3 House 53 Monitoring results

Table 3.6. Results from monitoring of House 53 — Location 1

L Sample Sample 15 min OEL Environmental Examination of i .
lo c'\:t?g:lt?;glr%i ty Sample ID dura_tion and Compound identity ?::;20(#;;’ volurgle c oﬁgf‘zﬁ:sm?ns) 8 h(rmOgl/E'I\l.n\?)l ue value s L e“\;f: ?ETE:; _ add_itive / cnlj-rlrl:::lta‘;?vl :z:}% rct O:Q:tror:ssk
times (Nm®) (mg/Nm~) Long term (pg/ms) cumulative effects
1-Pentene <10 0.050328 <0.00020 - - - -
1,1 Di chloroethane <10 0.050328 <0.00020 268 - 2.68 IOELV
1,1-Dichloroethylene <10 0.050328 <0.00020 20 - 0.2 -
1,2-Dichloroethane <10 0.050328 <0.00020 412 - 4.12 Sk, IOELV
1,2-Dichloroethylene <30 0.050328 <0.00060 20 0.2 -
1,3-Butadiene <10 0.050328 <0.00020 - - - -
1oa epoxy 1.5 <10 0.050328 <0.00020 . . : :
1-Propanethiol <10 0.050328 <0.00020 - - - -
2-butoxyethanol <10 0.050328 <0.00020 8 246 0.08 Sk, IOELV
BOELYV, Sk,
Benzene 100 0.050328 0.0020 3.0 & - 0.03 Carc.1A,
s Muta.1B
Butyric acid <10 0.050328 <0.00020 & - - -
1042204 Carbon disulphide <10 0.050328 <0.00020 | %15 : 0.15 Sk, IOELV
5 trace landfil Carbon tetrachloride 28 0.050328 0.00056 &[S 1256 i 0.126 Sk
gas screen | 1045 13.45=1 Ghioroethane <30 0.050328 <0.00060 & 268 - 2.68 IOELV
Dichloromethane <10 0.050328 <0 N 174 - 1.74 0.016 1.0 -
15112117 [ pimethyl disulphide <10 0.050328 |  £0.86020 1.90 - 0.019 -
Dimethyl sulphide <10 0.050328 |  £0.00020 55.47 - 0.5547 -
Ethyl butyrate <25 0.050328 I& <0.00050 - - - -
Ethyl Mercaptan <10 0.050328° |  <0.00020 1 3 0.01 -
Hydrogen sulphide <60 0.050328 <0.00086 7 14 0.07 IOELV
Methy! Mercaptan <30 0.050328 <0.00060 1 - 0.01 -
N-Butyl Mercaptan <10 0.050328 <0.00020 1.8 - 0.018 -
Styrene <10 0.050328 <0.00020 85 170 0.85 -
Toluene 100 0.050328 0.0020 192 384 1.92 Sk, IOELV
Trichloroethylene <10 0.050328 <0.00020 58.66 146.65 0.5866 Sk, Carc.1B
Vinyl chloride monomer <10 0.050328 <0.00020 7.77 . 0.0777 Carc. 12
.o o | oo L omew [ woo | ox | o5 | oms
5 7114507933 Arsenic <1000 0.050868 <0.020 0.01 - 0.0001 Carc.AA
5 7532605403 Mercury 6 0.039024 0.00015 0.01 0.03 0.0001 Sk
5 qonethare | 12491340~ | Methane as TOC . . 0.68 10 1.56 . . . . . .
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Table 3.7. Results from monitoring of House 53 — Location 2

Monitori Sample Sample 15 min OEL Environmental Examination of I .
loc at?cr)l:it?;glr%ity Sample ID dura_tion and Compound identity i?:;go(ﬁ;;’ volurgle c oﬁgnﬁ%‘mﬂ]s) 8 h(rmOgl/E'I\l.n\?)l ue value s Le‘\\/s;: ?ETE:; _ add_itive / cnlj-rlrl:::lta‘;?vl :z:}% rct O:g:tror:ssk
times (Nm®) (mg/Nm~) Long term (pg/ms) cumulative effects
1-Pentene <10 0.056268 <0.00018 - - - -
1,1 Di chloroethane <10 0.056268 <0.00018 268 - 2.68 IOELV
1,1-Dichloroethylene <10 0.056268 <0.00018 20 - 0.2 -
1,2-Dichloroethane <10 0.056268 <0.00018 412 - 412 Sk, IOELV
1,2-Dichloroethylene <30 0.056268 <0.00053 20 0.2 -
1,3-Butadiene <10 0.056268 <0.00018 - - - -
1oa epoxy 1.5 <10 0.056268 <0.00018 . . . .
1-Propanethiol <10 0.056268 <0.00018 - - - -
2-butoxyethanol <10 0.056268 <0.00018 8 246 0.08 Sk, IOELV
BOELV, Sk,
Benzene 110 0.056268 0.0020 3.0 - 0.03 Carc.1A,
Muta.1B
Butyric acid <10 0.056268 <0.00018 - - - -
Mi110717 — Carbon disulphide <10 0.056268 <0.00018 1%\\\? - 0.15 Sk, IOELV
6 trace landfill Carbon tetrachloride <10 0.056268 <0.00018 A (&32.6 - 0.126 Sk
gasscreen | 11.30~14.30 = | Ghioroethane <30 0.056268 0.5 268 : 2.68 IOELV
180 min . e 0.022 1.0
Dichloromethane <10 0.056268 <0.00018 (& 174 - 1.74 -
15112117 [ pimethyl disulphide <10 0.056268 <0.00\Q§}§®C\éy 1.90 - 0.019 -
Dimethy! sulphide <10 0.056268 < o8 55.47 - 0.5547 -
Ethyl butyrate <10 0.056268 Q&(%i&m 8 - - - -
Ethyl Mercaptan <10 0.056268 | <0.00018 1 3 0.01 -
Hydrogen sulphide 60 0.056268 (gff\ 0.011 7 14 0.07 IOELV
Methyl Mercaptan <30 0.056265’\) <0.00053 1 - 0.01 -
N-Butyl Mercaptan <10 0.056268 <0.00018 1.8 - 0.018 -
Styrene <10 0.056268 <0.00018 85 170 0.85 -
Toluene 12 0.056268 0.00021 192 384 1.92 Sk, IOELV
Trichloroethylene <10 0.056268 <0.00018 58.66 146.65 0.5866 Sk, Carc.1B
Vinyl chloride monomer <10 0.056268 <0.00018 7.77 . 0.0777 Carc. 12
o | remsooore e 0 S R
6 7114507932 Arsenic <1000 0.036882 <0.030 0.01 - 0.0001 Carc.1A
6 7532605401 Mercury <5 0.052416 <0.00010 0.01 0.03 0.0001 Sk
6 Schr/lee;:a}n:m 13'5&; :Tﬁr']so | Methane as TOC - - 0.55t0 1.74 - - - - - -
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3.2.4 House 26 Monitoring results

Table 3.8. Results from monitoring of House 26 — Location 1

Sample Sample 15 min OEL Environmental Examination of
Monitoring Sample ID duratiofn and Compound identity Compound volurele Compound s 8 hr OEL vglue value Assessment additive / Limit value for Other risk
location identity - mass (ng) 3 conc. (mg/Nm°~) (mg/Nm®) 3 Levels (EAL’s) — - cumulative effect factors
times (Nm®) (mg/Nm~) Long term (pg/ms) cumulative effects
1-Pentene <10 0.02554 <0.00039 - - - -
1,1 Di chloroethane <10 0.02554 <0.00039 268 - 2.68 IOELV
1,1-Dichloroethylene <10 0.02554 <0.00039 20 - 0.2 -
1,2-Dichloroethane 190 0.02554 0.0074 412 - 412 Sk, IOELV
1,2-Dichloroethylene <30 0.02554 <0.0012 20 0.2 -
1,3-Butadiene <10 0.02554 <0.00039 - - - -
1,4 epoxy 1,3- <10 0.02554 <0.00039 : : . -
butadiene
1-Propanethiol <10 0.02554 <0.00039 - - - -
2-butoxyethanol <10 0.02554 <0.00039 8 246 0.08 Sk, IOELV
BOELV, Sk,
Benzene 2000 0.02554 0.078 3.0 & - 0.03 Carc.1A,
N Muta.1B
&
. QO ) - -
1053252 — Butyric acid <10 0.02554 <0.00039 ~°(\s\o’\(é\ .
7 trace landfill _ - Sk
gas screen 16.25 — 18.36 — |-Carbon tetrachloride 18 0.02554 0.00070 \}Q&\\ 12.6 - 0.126
131 min Chloroethane <30 0.02554 <0.0%2QA\\ 268 - 2.68 0.44 10 IOELV
(40218 Dichloromethane 24000 0.02554 045" 174 - 1.74 ' ' -
Dimethyl disulphide <10 0.02554 Q&Q{@OSQ 1.90 - 0.019 -
Dimethy! sulphide 33 0.02554 | $0.0013 55.47 - 0.5547 -
Ethyl butyrate <25 0.02554 aé\\& <0.00098 - - - -
Ethyl Mercaptan <10 0.02554 <0.00039 1 3 0.01 -
Hydrogen sulphide <60 0.02554 <0.0023 7 14 0.07 IOELV
Methyl Mercaptan <30 0.02554 <0.0012 1 - 0.01 -
N-Butyl Mercaptan <10 0.02554 <0.00039 1.8 - 0.018 -
Styrene 510 0.02554 0.020 85 170 0.85 -
Toluene 1700 0.02554 0.067 192 384 1.92 Sk, IOELV
Vinyl chloride monomer <10 0.02554 <0.00039 7.77 - 0.0777 %%%lo
Formaldehyde 5800 0.05515 0.105 0.26 0.53 0.0026 Carc.1B, Sens.
/ 6240704999 Acetaldenyde 4300 0.05515 0.078 45 45 0.45 ;
7 6700215271 Arsenic <1000 0.06514 <0.020 0.01 - 0.0001 Carc.1A
7 3277405764 Mercury <5 0.05998 <0.00010 0.01 0.03 0.0001 Sk
7 Msthane 17.20-18.20- | \1othane as TOC - - 0.8210 1.42 - - - - - -
screen - FID 60 min
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Table 3.9. Results from monitoring of House 26 — Location 2

Sample Sample 15 min OEL Environmental Examination of
Monitoring Sample ID duratioﬁ and Compound identity Compound volurﬁle Compound s 8 hr OEL vglue value Assessment additive / Limit value for Other risk
location identity times mass (ng) (Nm°) conc. (mg/Nm®) (mg/Nm°) (mg/Nm®) Llaivgeltz rﬁ?tgs;zn_s) cumulative effects cumulative effect factors
1-Pentene <10 0.02383 <0.00042 - - - -
1,1 Di chloroethane <10 0.02383 <0.00042 268 - 2.68 IOELV
1,1-Dichloroethylene <10 0.02383 <0.00042 20 - 0.2 -
1,2-Dichloroethane 280 0.02383 0.0012 412 - 412 Sk, IOELV
1,2-Dichloroethylene <30 0.02383 <0.0013 20 0.2 -
1,3-Butadiene <10 0.02383 <0.00042 - - - -
1,4 epoxy 1,3- <10 0.02383 <0.00042 . : : .
butadiene
1-Propanethiol <10 0.02383 <0.00042 - - - -
2-butoxyethanol <10 0.02383 <0.00042 8 246 0.08 Sk, IOELV
BOELV, Sk,
Benzene 1400 0.02383 0.059 3.0 - 0.03 Carc.1A,
Muta.1B
Butyric acid <10 0.02383 <0.00042 - - - -
Mi136065 — - R
8 trace landfill Carbon tetrachloride 56 0.02383 0.0023 1 %@ - 0.126 Sk
935 Screeh | 6.3~ 18.861 chioroethane <30 0.02383 <0.0013 & 0268 - 2.68 IOELV
i FaN
Dichloromethane 3700 0.02383 016 O 174 - 1.74 0.021 1.0 -
14/02/18 Dimethyl disulphide <10 0.02383 <0.000425°5F  1.90 - 0.019 -
Dimethyl sulphide 20 0.02383 0.000 \Qé\ 55.47 - 0.5547 -
Ethyl butyrate <25 0.02383 <6000 - - - -
Ethyl Mercaptan <10 0.02383 <g100042 1 3 0.01 -
Hydrogen sulphide <60 0.02383 &6\\}<0.0025 7 14 0.07 IOELV
ethyl Mercaptan < . ] <0. - . -
Methyl M 30 0.02383 0&5: 0.0013 1 0.01
N-Butyl Mercaptan <10 0.02383" <0.00042 1.8 - 0.018 -
Styrene 400 0.02383 0.017 85 170 0.85 -
Toluene 1500 0.02383 0.063 192 384 1.92 Sk, IOELV
Vinyl chloride monomer <10 0.02383 <0.00042 7.77 - 0.0777 CI:B%(I:ElC
Formaldehyde 1300 0.02102 0.060 0.26 0.53 0.0026 Carc.1B, Sens.
8 6240705004 Acetaldehyde 3100 0.02102 0.15 45 45 0.45 -
8 7118615835 Arsenic <1000 0.05688 <0.020 0.01 - 0.0001 Carc.1A
8 3950903432 Mercury <5 0.05082 <0.00010 0.01 0.03 0.0001 Sk
8 Methane 17.20-18.20 = | \1othane as TOC - - See Table 3.8 - - - - - -
screen - FID 60 min
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3.2.5 Gas well 1 Monitoring results

Table 3.10. Results from monitoring headspace of shallow gas monitoring well - GS1

info@odourireland.com

Mulroy Environmental Ltd

N Sample Sample
Monitoring - . . Compound Compound .
location identity Sample ID dura_tlon and Compound identity mass (ng) volurgle conc. (mg/Nm®) Risk factors
times (Nm”)
1-Pentene <10 0.01104 <0.00091 -
1,1 Di chloroethane <10 0.01104 <0.00091 IOELV
1,1-Dichloroethylene <10 0.01104 <0.00091 -
1,2-Dichloroethane <10 0.01104 <0.00091 Sk, IOELV
1,2-Dichloroethylene <30 0.01104 <0.0027 -
1,3-Butadiene <10 0.01104 <0.00091 -
1,4 epoxy 1,3- <10 0.01104 <0.00091 .
butadiene
1-Propanethiol <10 0.01104 <0.00091 -
2-butoxyethanol <10 0.01104 <0.00091 Sk, IOELV
BOELV, Sk,
Benzene 310 0.01104 0.028 Carc.1A,
fe Muta.1B
N7
Butyric acid @‘5 0.01104 <0.00091 -
1042340 — &
9 trace landfill Carbon tetrachloride Al 170 0.01104 0.0015 Sk
gas screen 14-320— 1535~ [ Chloroethane sz« <30 0.01104 <0.0027 IOELV
min
Dichloromethane®,«" <10 0.01104 <0.00091 -
14/02/18 Dimethy! disglipide <10 0.01104 <0.00091 -
Dimethyfsulphide <10 0.01104 <0.00091 -
Ethybufyrate <25 0.01104 <0.0023 -
Etxhyl%ercaptan <10 0.01104 <0.00091 -
<l>gﬁ@drogen sulphide <60 0.01104 <0.0054 IOELV
© Methyl Mercaptan <30 0.01104 <0.0027 -
N-Butyl Mercaptan <10 0.01104 <0.00091 -
Styrene <10 0.01104 <0.00091 -
Toluene 72 0.01104 0.0065 Sk, IOELV
Vinyl chloride monomer <10 0.01104 <0.00091 Carc.1A, BOELV
Formaldehyde 300 0.02472 0.013 Carc.1B, Sens.
9 6240705005 Acetaldehyde <100 0.02472 0.004 -
6700215272 Arsenic <1000 0.01842 <0.050 Carc.1A
3277405428 Mercury <5 0.02678 <0.00019 Sk
19
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3.2.6 Gas well 2 Monitoring results

Table 3.10. Results from monitoring headspace of shallow gas monitoring well — GS2

info@odourireland.com

Mulroy Environmental Ltd

N Sample Sample
Monitoring - . . Compound Compound .
location identity Sample ID dura_tlon and Compound identity mass (ng) volurgle conc. (mg/Nm®) Risk factors
times (Nm”)
1-Pentene <10 0.01012 <0.00099 -
1,1 Di chloroethane <10 0.01012 <0.00099 IOELV
1,1-Dichloroethylene <10 0.01012 <0.00099 -
1,2-Dichloroethane <10 0.01012 0.00099 Sk, IOELV
1,2-Dichloroethylene <30 0.01012 <0.0030 -
1,3-Butadiene <10 0.01012 <0.00099 -
1,4 epoxy 1,3- <10 0.01012 <0.00099 .
butadiene
1-Propanethiol <10 0.01012 <0.00099 -
2-butoxyethanol <10 0.01012 <0.00099 Sk, IOELV
BOELV, Sk,
Benzene 73 0.01012 0.0072 Carc.1A,
2 Muta.1B
N7
Butyric acid @‘5 0.01012 <0.00099 -
1025547 — 8
10 trace landfill Carbon tetrachloride .| < 160 0.01012 0.016 Sk
gas screen 15-420—;&46- Chloroethane £« <30 0.01012 <0.0030 IOELV
i
Dichloromethane®,«" <10 0.01012 <0.00099 -
14/02/18 Dimethy! disglipide <10 0.01012 <0.00099 -
Dimethyfsulphide <10 0.01012 <0.00099 -
Ethybufyrate <25 0.01012 <0.0025 -
Etxhyl%ercaptan <10 0.01012 <0.00099 -
<l>gﬁ@drogen sulphide <60 0.01012 <0.0059 IOELV
© Methyl Mercaptan <30 0.01012 <0.0030 -
N-Butyl Mercaptan <10 0.01012 <0.00099 -
Styrene <10 0.01012 <0.00099 -
Toluene 30 0.01012 0.0030 Sk, IOELV
Vinyl chloride monomer <10 0.01012 <0.00099 Carc.1A, BOELV
Formaldehyde 200 0.02292 0.0090 Carc.1B, Sens.
10 6240705008 Acetaldehyde <100 0.02292 <0.0040 -
10 7118615893 Arsenic <1000 0.02005 <0.050 Carc.1A
10 3277405610 Mercury <5 0.02638 <0.00019 Sk
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3.2.7 Gas well 3 Monitoring results

Table 3.10. Results from monitoring headspace of shallow gas monitoring well - GS3

info@odourireland.com

Mulroy Environmental Ltd

N Sample Sample
Monitoring - . . Compound Compound .
location identity Sample ID dura_tlon and Compound identity mass (ng) volurgle conc. (mg/Nm®) Risk factors
times (Nm”)
1-Pentene <10 0.01564 <0.00064 -
1,1 Di chloroethane <10 0.01564 <0.00064 IOELV
1,1-Dichloroethylene <10 0.01564 <0.00064 -
1,2-Dichloroethane <10 0.01564 0.00064 Sk, IOELV
1,2-Dichloroethylene <30 0.01564 <0.0019 -
1,3-Butadiene <10 0.01564 <0.00064 -
1,4 epoxy 1,3- <10 0.01564 <0.00064 .
butadiene
1-Propanethiol <10 0.01564 <0.00064 -
2-butoxyethanol <10 0.01564 <0.00064 Sk, IOELV
BOELV, Sk,
Benzene 770 0.01564 0.049 Carc.1A,
2 Muta.1B
N7
Butyric acid @‘5 0.01564 <0.00064 -
1052721 — o
11 trace landfill Carbon tetrachloride [ < 38 0.01564 0.0024 Sk
gas screen 15-235—;]%25- Chloroethane £« <30 0.01564 <0.0019 IOELV
i
Dichloromethane®,«" <10 0.01564 <0.00064 -
14/02/18 Dimethy! disglipide <10 0.01564 <0.00064 -
Dimethyfsulphide <10 0.01564 <0.00064 -
Ethybufyrate <25 0.01564 <0.0016 -
Etxhyl%ercaptan <10 0.01564 <0.00064 -
<l>gﬁ@drogen sulphide <60 0.01564 <0.0038 IOELV
© Methyl Mercaptan <30 0.01564 <0.0019 -
N-Butyl Mercaptan <10 0.01564 <0.00064 -
Styrene <10 0.01564 <0.00064 -
Toluene 63 0.01564 0.0040 Sk, IOELV
Vinyl chloride monomer <10 0.01564 <0.00064 Carc.1A, BOELV
Formaldehyde 500 0.02338 0.019 Carc.1B, Sens.
1 6240705007 Acetaldehyde <100 0.02338 <0.0040 -
11 7118615890 Arsenic <1000 0.01271 <0.080 Carc.1A
11 3950903435 Mercury <5 0.02411 <0.00021 Sk
21
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3.2.8 Gas well 4 Monitoring results

Table 3.10. Results from monitoring headspace of shallow gas monitoring well - GS4

Mulroy Environmental Ltd

lo c'\:t?gjit?;i:r?tity Sample ID du%?;néeﬁ;nd Compound identity i?:;g?ﬁ;;’ z%:nl:ryl): c oﬁm%m?ns) Risk factors
1-Pentene <10 0.01219 <0.00082 -
1,1 Di chloroethane <10 0.01219 <0.00082 IOELV
1,1-Dichloroethylene <10 0.01219 <0.00082 -
1,2-Dichloroethane <10 0.01219 <0.00082 Sk, IOELV
1,2-Dichloroethylene <30 0.01219 <0.0025 -
1,3-Butadiene <10 0.01219 <0.00082 -
;;ﬁae oy 13- <10 0.01219 <0.00082 -
1-Propanethiol <10 0.01219 <0.00082 -
2-butoxyethanol <10 0.01219 <0.00042 Sk, IOELV
BOELV, Sk,
Benzene 190 0.01219 0.0049 Carc.1A,
0"’0‘ Muta.1B
1051117 — Butyric acid 6@10 0.01219 <0.00082 -
12 trace landfill &* c‘ﬁ
gas screen 14.54 — 1555 — | Carbon tetrachloridgpoxs\c 11 0.01219 0.00090 Sk
61 min Chioroethane (&' <30 0.01219 <0.0025 IOELV
14/02/18 Dichlorometiang" <10 0.01219 <0.00082 -
Dimethylistiphide <10 0.01219 <0.00082 :
DimgthyfSUiphide <10 0.01219 <0.00082 -
Et}‘gJ(E\J)utyrate <25 0.01219 <0.0021 -
océ\hyl Mercaptan <10 0.01219 <0.00082 -
o Hydrogen sulphide <60 0.01219 <0.0049 IOELV
Methyl Mercaptan <30 0.01219 <0.0025 -
N-Butyl Mercaptan <10 0.01219 <0.00082 -
Styrene <10 0.01219 <0.00082 -
Toluene 39 0.01219 0.0032 Sk, IOELV
Vinyl chloride monomer <10 0.01219 <0.00082 Carc.1A, BOELV
o | owson e o A e
12 7118615895 Arsenic <1000 0.03012 <0.030 Carc.1A
12 3277405474 Mercury <5 0.02966 <0.00017 Sk
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4, Conclusions
The following conclusions are drawn for the study:

1. With regards to comfort conditions with finished Houses 25 and 26, temperatures,
relative humidity and Carbon dioxide levels were normal for the environment they
were monitored within (ASHRAE Standard 62.1-2004).

2. With regards to House 25 — Location 1 and 2, trace concentrations of Benzene,
Carbon tetrachloride, Dichloromethane, Styrene, Toluene, Formaldehyde and
Acetaldehyde were detected in the headspace of the house. All detected compounds
were well within the 8 hr occupational exposure limits for the each of the respective
compounds. When compound concentrations were compared to fractional exposure
limit values (i.e. to represent 24 hr exposure), the detected concentration levels of
Formaldehyde (i.e. fractional exposure limit value 0.0026mg/Nm®) were in excess of
the fractional exposure limit value. Concentration values of 0.019 and 0.014 mg/Nm?®
were measured. There was a noticeable odour of paints, varnishes and glues in the
house. The cumulative factorial value was less than 7.5% of the prescribed limit
value. It is recommended that further compound monitoring is performed on this
property in order to access whether these concentration levels have dissipated over
time given the house has been lived within and background levels of compounds
associated with building products should dissipate over time and this information will
provide useful indicator of this decay over time. &

NS

3. With regards to Houses 52 and 53, trace con@%trations of Benzene, Toluene,
Carbon tetrachloride, Mercury and Hydrg@e@ sulphide were detected in the
headspace of the house. These housescWete not finishes and had no windows
present and therefore more susceptible .\Qﬁtside influences from compounds in the
ambient environment. The concentra@\r@évels of these compounds were trace and
well with any respective 8 hr .gé(\g\dpational exposure limits. When compound
concentrations were compared tgﬁ’ra@tional exposure limit values (i.e. to represent 24
hr exposure), the detected caqn @ration levels of Mercury (i.e. fractional limit value
0.0001 mg/Nm®) were in exéégs\of the fractional exposure limit value. A concentration
value of 0.00015 mg/Nm3 gv%is measured on Hse 53 - Location 1. The cumulative
factorial value was less é@a\w 0.10 and 2.2% of the prescribed limit value, respectively.

9

4. With regards to Ho%se 26 — Location 1 and 2, trace concentrations of 1,2
Dichloroethylene, Benzene, Carbon tetrachloride, Dichloromethane, Dimethyl
sulphide, Styrene, Toluene, Formaldehyde and Acetaldehyde were detected in the
headspace of the house. All detected compounds were well within the 8 hr
occupational exposure limit values for the each of the respective compounds. When
compound concentrations were compared to fractional exposure limit values (i.e. to
represent 24 hr exposure), the detected concentration levels of Formaldehyde (i.e.
fractional exposure limit value 0.0026 mg/Nm®) and Benzene (i.e. fractional exposure
limit value 0.030 mg/Nm®) were in excess of the fractional exposure limit values.
Concentration values for Benzene and Formaldehyde were measured at 0.078 and
0.105 mg/Nm? for Location 1 and 0.059 and 0.060 mg/Nm?® for Location 2. There was
a weak odour of paints, varnishes and glues in the house. The cumulative factorial
value was less than 44% of the prescribed limit value. It is recommended that further
compound monitoring is performed on this property in order to access whether these
concentration levels have dissipated over time given the house has been lived within
and background levels of compounds associated with building products should
dissipate over time and this information will provide useful indicator of this decay over
time.

5. With regards to Gas well GS1, GS2, GS3 and GS4, trace concentrations of Benzene,
Carbon tetrachloride, Toluene and Formaldehyde were detected in the headspace of
the well. Benzene and Toluene are ubiquitous in the environment as a result of traffic
related sources and therefore these trace amounts can be attributed to this source.
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6. As part of Mulroy Environmental site investigation, a number of soil samples and
groundwater samples were taken with VOC analysis conducted. In total 21
groundwater samples were taken across two monitoring rounds from the 11
groundwater monitoring wells on-site. No VOCs were detected within the
groundwater above the method detection limit in any of these samples (see Mulroy
Environmental, Environmental Risk Assessment Report, 2018, Section 6). Five soil
samples were analysed for VOCs. Only two VOCs namely vinyl chloride and -1,2-
dichloroethane were detected in one soil sample (i.e. SO-TP21-01) (see Mulroy
Environmental, Environmental Risk Assessment Report, 2018, Section 5). It should
be noted that this sample was taken from a trial pit located 51m from the nearest
residence (i.e. House No.25). Neither of these compounds were detected in the
sorbent tubes/thermal desorption/capillary gas chromatography analysis conducted
for GS01 — GS04, therefore it is unlikely that they are migrating from the landfill
towards the residence (see Mulroy Environmental, Environmental Risk Assessment
Report, 2018, Section 12). Carbon tetrachloride is a common constituent of paints
and varnishes. It is likely that the concentrations of carbon tetrachloride identified
within the 4 gas wells to the west of the residences is as a result of a spillage and/or
poor management of solvent based paints during the fit-out phase of construction
(see Mulroy Environmental, Environmental Risk Assessment Report, 2018, Section
12). Formaldehyde is a basic constituent of rubber cement products which are used
on building sites as either sealants and or glues. Empty rubber cement tubes were
observed outside some of the residences during the fit-out phase of construction (see
Mulroy Environmental, Environmental Risk Assessment Report, 2018, Section 12).

N
7. In relation to the surface emissions Methane / VOC@@‘creen the levels detected were
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6. Appendix | - Site location map of site boundary and monitoring locations

Reference purposes only.

&
<&
&
S
£
U
SR
O
S
S
N
S
N
©
O
&
c®
Figure 6.1. Facility layout map showing the location of the development.
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Figure 6.2. Facility layout map showing the location Hse 25, 26, 52 and 53 and GS1-GS4.
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Figure 6.3. Figure showing extent of monitoring completed in new development in Barnageeragh Cove, Co. Dublin.
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Mulroy Environmental Ltd

7. Appendix Il - Pictures of sampling system and locations

Reference purposes only.

Figure 7.1. Location of monitoring in Hse 25, Front room
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Figure 7.2. Location of monitoring in Hse 25, Utility

Mulroy Environmental Ltd

Notes: Location of monitors place in Hse 26 were in identical locations to Hse 25 within the
property. Pictures were not taken as people resident within property at the time of monitoring.
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Figure 7.3. Location of monitocﬁng in Hse 52
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Figure 7.4. Location of monitoring in Hse 53
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Figure 7.5. Location of monitoring on gas wells — GS4
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Figure 7.6. Location of monitoring on gas wells — GS1
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Figure 7.7. Location of monitoring on gas wells — GS2
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8. Appendix Ill - Fractional exposure limits.

For many substances which are released to air, Environmental Quality Standards have not
been defined. Where the necessary criteria are absent then Regulators in general have
adopted interim values known as Environmental Assessment Levels (EALs). The EAL is the
concentration of a substance which in a particular environmental medium the Regulators
regard as a comparator value to enable a comparison to be made between the environmental
effects of different substances in that medium and between environmental effects in different
media and to enable the summation of those effects.

Ideally EALs to fulfil this objective would be defined for each pollutant:

e based on the sensitivity of particular habitats or receptors (in particular three main
types of receptor should be considered, protection of human health, protection of
natural ecosystems and protection of specific sensitive receptors, e.g. materials,
commercial activities requiring a particular environmental quality;

e Dbe produced according to a standardised protocol to ensure that they are consistent,
reproducible and readily understood;

e provide similar measure of protection for different receptors both within and between
media;

e take account of habitat specific environmental factors such as pH, nutrient status,
bioaccumulation, transfer and transformation processes where necessary.

A suite of EALs derived in this consistent manner is not currently available; therefore, interim
values based on published information have been adopted. &
&

Ideally EALs for those substances where there are no exig}ﬂﬁg criteria would be derived direct
from toxicological data on the effects of the poIIutq@\\gﬁ a particular receptor. However, an
assessment of this type would be a very substafitial undertaking which could only be
considered over an extended timescale. One a@ﬁ?@é h to overcoming this problem is to make
use of occupational exposure limits which p&@‘?' & an assessment for a specific receptor (i.e.
adult human workforce) of the toxicologicgl}’% cts of a pollutant. These values might then be
progressively revised as further informeg@ and resources allow. Indeed a similar approach to
this was followed by the then Factogfy? Inspectorate in 1968 when a large number of
occupational standards were adop from the American Conference of Governmental
Industrial Hygienists (HMSO 1968 yﬁhich have since been progressively revised by the Health
and Safety Executive on the bagggéf new information and UK experience.

O
Occupational exposure limits are intended to set a level of exposure based on 8 hours per day,
5 days per week during a normal employment lifetime below which adverse effects are unlikely
to arise for the majority of the working population who may be exposed. Occupational limit
values may be derived from either actual data on workers or animal toxicity data; in addition,
factors such as the ability to achieve or measure the proposed limit may also be taken into
consideration. Consequently, the precise basis on which limit values have been set is difficult
to determine and a cautious approach needs to be taken in deriving EALs from occupational
exposure limits.

In deriving EALs for long-term exposure from occupational limits two factors need to be taken
into consideration, the duration of exposure of the general population compared with the
workforce and the sensitivity of the group at risk. The weekly exposure of the local population
could be up to 168 hours per week (7*24 hrs) rather than the 40 hours (5*8 hrs) which might
be expected for the workforce. Moreover, exposure for the general population may extend to
52 weeks compared with an average working year of 44 weeks. On this basis the minimum
safety factor would be 4.96 (i.e. (168/40 * 52/44). In addition, since there may be no recovery
period between exposure sessions and exposure could be for a lifetime a further safety factor
of 2 could be introduced giving a total safety factor of 10.

It might also be expected that the general population will contain more sensitive individuals, for
example, children, the elderly or those with diseases such as asthma, than workers who are
typically between the ages of 16 and 65. In the absence of other information a factor of 10 is
normally used to allow for differences between the population mean and the response of
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sensitive individuals (WHO 1994). This is likely to be conservative since, in setting
occupational limit values, some allowance will have been made for variation in the sensitivity of
the workforce to the pollutant concerned. Combining the safety factors for exposure and
sensitivity of the general population gives a long-term air quality standard of 1/100th of the 8-
hour occupational exposure limit.

In the UK the Health and Safety Executive distinguish two types of long term occupational
exposure limits, occupational exposure standards (OESs) and maximum exposure limits
(MELs). MELs are set for chemicals where there is particular concern, for example
carcinogens, or doubt over the actual no effect level and for occupational health purposes it is
an offence to exceed a MEL. Within the workplace this leads to an emphasis on reducing
average levels of exposure of the chemical to ensure that the MEL is not exceeded. In practice
this leads to an additional safety margin of up to 5 for chemicals which have MELs over those
which have OES values. Effectively, therefore, an additional safety factor of up to 5 is achieved
in the workplace by setting an MEL and this factor has been incorporated in determining an
EAL for those chemicals listed as having an MEL in HSE Guidance Note EH40/2001 (ref 19).
For example a safety factor of 500 (10*10*5) is used to set the long term EAL for such
substances.

Where no short-term environmental criteria have been identified in the literature a similar
approach to their derivation from occupational exposure limits can be adapted to that
described above for long-term EALs. However, in this instance it would be more appropriate to
calculate values based on the short-term exposure limits (STELs) set by HSE. Where STELs
are not listed then a value of 3 times the 8 hour time weighted average occupational exposure
limit may be used. &

@é

Since STELs are by definition appropriate for consideratign of short-term impacts there is no
need for additional safety factors relating to the dufation of exposure as suggested for the
derivation of long term EALs. Moreover, as STELs alteady incorporate a limited safety margin
for variation in the sensitivity of the workforce Qﬁ‘r itional factor of 10 is likely to be adequate
to account for the increased sensitivity of thq:ﬁg%n*eral population (ref 20). However, since many
atmospheric dispersion models are only produce estimates for time averaging periods
in the order of 1 hour it would be convefi for the short term EALS also to be expressed on
this basis. Typically ratios betweeriCgficentrations measured over a 15 minute averaging
period and those taken over an thfvomay be between 1.3 - 2.3. Given this relatively small
range and the likely over esti @ of the safety factor representing variation in human
sensitivity it is proposed to ad%jg’%é\‘/alue of 1/10th of the STEL as the short-term EAL.

Where the substance attracts a maximum exposure limit value then an additional safety factor
of 5 can be included on a similar basis to that described for the derivation of long term EALS.

It is recognised that the derived safety factors have been derived largely on the basis of
experience and that for some substances the “true” EAL derived from a more fundamental
study of the toxicological data may be very different. EALs derived in this manner need
therefore to be treated with caution and where necessary further work undertaken to assess
the implication of any actual or potential breaches. However, some comfort in the use of these
safety factors may be gained from the fact that they have been applied in many permits in the
past and therefore have been subjected to considerable public scrutiny (Environment Agency,
H1 — Part 2 080328).
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9. Appendix IV — Laboratory test results.
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Concept Reference: 704869
Customer Reference: BAHOTL2151217
Tube Silica Gel DNPH Analysed as Tube Silica Gel DNPH (226-119)
(226-119)
(Acetaldehyde, Formaldehyde)
Concept Reference | 704869 002 | 704869 006 | 704869 010 | 704869 014 | 704869 018
Customer Sample Reference | 7218300767 | 7218300769 | 7218300771 | 7218301977 | 7218300762
Test Sample AR AR AR AR AR
Volume | 42.276 79.776 31.356 66.744
Date Sampled | 15-DEC-2017 | 15-DEC-2017 | 15-DEC-2017 | 15-DEC-2017 | 15-DEC-2017
Determinand Method LOD Units Symbol
Acetaldehyde HPLC (DNPH derivative) | 0.1 ug V] (13)0.9 (13)0.9 <0.1 <0.1 <0.1
Calc Calc mg/m3 N 0.021 0.011 <0.003 <0.001
Calc Calc ppm N 0.012 0.0062 <0.0018 <0.00083
Formaldehyde HPLC (DNPH derivative) | 0.1 ug V] (13)0.8 (1311 <0.1 <0.1 (13)<0.1
Calc Calc mg/m3 N 0.019 0.014 <0.003 <0.001
Calc Calc ppm N 0.016 0.012 <0.0026 <0.0012
Concept Reference: 704869
Customer Reference: BAHOTL2151217
Tube Silica Gel DNPH Analysed as Tube Silica Gel DNPH (226-119)
(226-119)
(Acetaldehyde, Formaldehyde)
Concept Reference| 704869 022 | 704869 026
Customer Sample Reference | 7218300765 | 7218300768
Test Sample AR AR
Volume | 39.816 44.208
Date Sampled | 15-DEC-2017 | 15-DEC-2017 &
S
Determinand Method LOD Units Symbol \,\@\
Acetaldehyde HPLC (DNPH derivative) 0.1 ug U <0.1 <0.1 6\
Calc Calc | mg/m3 N <0003 | dogR’
Calc Calc | ppm N <0.0014 B> <6013
Formaldehyde HPLC (DNPH derivative) | 0.1 ug U <0107 & <0.1
Calc Calc | mg/m3 N <0008 S <0.002
Calc Calc | ppm N V.\éﬁ)?gbv <0.0018
S
L
Concept Reference: 704869 \\Q\Q(\
Customer Reference: BAHOTL2151217 <(0 \\\
S
Tube (Charcoal) Analysed as Tube (Charcoal 226-01) \6\
Arsenic
00
Concept Referéﬁ:e 704869 003 | 704869 007 [ 704869 011 [ 704869 015 | 704869 019
Customer Sample Reference | 7114507934 | 7114507928 | 7114507935 | 7114507930 | 7114507933
Test Sample AR AR AR AR AR
Volume | 22.698 66.492 23.958 50.868
Date Sampled | 15-DEC-2017 | 15-DEC-2017 | 15-DEC-2017 | 15-DEC-2017 | 15-DEC-2017
Determinand Method LOD Units Symbol
Arsenic ICP/OES 1 Hg U <1 <1 <1 <1 <1
Calc Calc mg/m3 N <0.04 <0.02 <0.04 <0.02
Calc Calc ppm N <0.014 <0.0049 <0.014 <0.0064
Concept Reference: 704869
Customer Reference: BAHOTL2151217
Tube (Charcoal) Analysed as Tube (Charcoal 226-01)
Arsenic
Concept Reference | 704869 023 | 704869 027
Customer Sample Reference | 7114507932 | 7114507931
Test Sample AR AR
Volume | 36.882 37.998
Date Sampled | 15-DEC-2017 | 15-DEC-2017
Determinand Method LOD Units Symbol
Arsenic ICP/OES 1 ug U <1 <1
Calc Calc mg/m3 N <0.03 <0.03
Calc Calc ppm N <0.0088 <0.0086

Produced by Concept Life Sciences, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE
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Concept Reference: 704869

Customer Reference: BAHOTL2151217

Tube Anasorb C300 (226 Analysed as Tube Anasorb C300 (226-17-1A)

-17-1A)
Mercury
Concept Reference | 704869 004 | 704869 008 | 704869 012 | 704869 016 | 704869 020
Customer Sample Reference | 7532605396 | 7532605397 | 7532605398 | 7532605404 | 7532605403
Test Sample AR AR AR AR AR
Volume | 51.987 19.836 38.628 39.024
Date Sampled | 15-DEC-2017 | 15-DEC-2017 | 15-DEC-2017 | 15-DEC-2017 | 15-DEC-2017
Determinand Method LOD Units Symbol
Mercury CVAFS 5 ng U (13) <5 (13) <5 (13) <5 (13) <5 (13) ¢
Calc Calc mg/m3 N <0.00010 <0.00025 <0.00013 0.00015
Calc Calc ppm N <0.000012 <0.000031 <0.000016 0.000018
Concept Reference: 704869
Customer Reference: BAHOTL2151217
Tube Anasorb C300 (226 Analysed as Tube Anasorb C300 (226-17-1A)
-17-1A)
Mercury
Concept Reference | 704869 024 | 704869 028
Customer Sample Reference | 7532605401 | 7532605402
Test Sample AR AR
Volume | 52.416 37.728
Date Sampled | 15-DEC-2017 | 15-DEC-2017
Determinand Method LOD Units Symbol
Mercury CVAFS 5 ng U (13) <5 (13) <5
Calc Calc mg/m3 N <0.00010 <0.00013 \)&‘
Calc Calc ppm N <0.000012 <0.000016 é‘
&
N @
&) \O\
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Concept Reference: 704869
Customer Reference: BAHOTL2151217
Tube Analysed as Tube (Tenax/Carbon/Molecular Sieve)
(Tenax/Carbon/Molecula
r Sieve)
Trace Landfill Gas Suite
Concept Reference | 704869 001 | 704869 005 | 704869 009 | 704869 013 | 704869 017
Customer Sample Reference| mi 136392 mi 177242 mi 175249 mi 175246 1042204
Test Sample AR AR AR AR AR
Volume | 42.627 80.802 58.248 50.328
Date Sampled | 15-DEC-2017 | 15-DEC-2017 | 15-DEC-2017 | 15-DEC-2017 | 15-DEC-2017
Determinand Method LOD Units Symbol
1 Pentene GC/MS (TDSIR)| 10 ng U <10 <10 <10 <10 <10
Calc Calc | mg/m3 N <0.00023 <0.00012 <0.00017 <0.00020
Calc Calc ppm N <0.000082 | <0.000043 | <0.000060 <0.000069
1,1-Dichloroethane GC/MS (TDSIR)| 10 ng U <10 <10 <10 <10 <10
Calc Calc | mg/m3 N <0.00023 <0.00012 <0.00017 <0.00020
Calc Calc ppm N <0.000058 | <0.000031 <0.000042 <0.000049
1,1-Dichloroethylene GC/MS (TDSIR)| 10 ng U <10 <10 <10 <10 <10
Calc Calc | mg/m3 N <0.00023 <0.00012 <0.00017 <0.00020
Calc Calc ppm N <0.000059 | <0.000031 <0.000043 <0.000050
1,2-Dichloroethane GC/MS (TDSIR)| 10 ng N 140 95 <10 <10 <10
Calc Calc | mg/m3 N 0.0033 0.0012 <0.00017 <0.00020
Calc Calc ppm N 0.00081 0.00029 <0.000042 <0.000049
1,2-Dichloroethylene GC/MS (TDSIR)| 30 ng U <30 <30 <30 <30 <30
Calc Calc | mg/m3 N <0.00070 <0.00037 <0.00052 <0.00060
Calc Calc ppm N <0.00018 <0.000094 <0.00013 <0.00015
1,3-Butadiene GC/MS (TDSIR)| 10 ng U <10 <10 <10 <10 <10
Calc Calc | mg/m3 N <0.00023 <0.00012 <0.00017 <0.00020
Calc Calc ppm N <0.00011 <0.000056 | <0.000078 o} <0.000090
1,4 epoxy 1,3-butadiene | GC/MS (TD SIR) | 10 ng N <10 <10 <1g\3? <10 <10
Calc Calc | mg/m3 N <0.00023 <0.00012 <0.80017 <0.00020
Calc Calc ppm N <0.000084 | <0.000044\ | <8.000062 <0.000071
1-Propanethiol GC/MS (TDSIR)| 10 ng U <10 <103 4% <10 <10 <10
Calc Calc | mg/m3 N <0.00023 | <000t | <0.00017 <0.00020
Calc calc | ppm N <0.000075 | <£9.000640 | <0.000055 <0.000064
2-butoxyethanol GC/MS (TDSIR)| 10 ng N <10 (\QV*&‘IO <10 <10 <10
Calc Calc | mg/m3 N <0.00028 J&<0.00012 | <0.00017 <0.00020
Calc Calc ppm N <0,g%54g§ <0.000026 | <0.000036 <0.000041
Benzene GC/MS (TDSIR)| 10 ng U (‘\Q 198" 420 <10 93 100
Calc Calc | mg/m3 N4 !@mz 0.0052 <0.00017 0.0020
Calc calc | ppm N | Pboo3 0.0016 <0.000054 0.00062
Butyric acid GC/MS (TDSIR)| 10 ng N xS <10 <10 <10 <10 <10
Calc Calc | mg/m3 s@‘ <0.00023 <0.00012 <0.00017 <0.00020
Calc Calc ppm | CON <0.000065 | <0.000034 | <0.000048 <0.000055
Carbon disulphide GC/MS (TDSIR) | 10 ng N (13) <10 (13) <10 (13) <10 (13) <10 (13) <10
Calc Calc | mg/m3 N <0.00023 <0.00012 <0.00017 <0.00020
Calc Calc ppm N <0.000075 | <0.000040 | <0.000055 <0.000064
Carbon tetrachloride GC/MS (TD SIR) 10 ng U 120 41 <10 <10 28
Calc Calc | mg/m3 N 0.0028 0.00051 <0.00017 0.00056
Calc Calc ppm N 0.00045 0.000081 <0.000027 0.000088
Chloroethane GC/MS (TDSIR)| 30 ng N <30 <30 <30 <30 <30
Calc Calc | mg/m3 N <0.00070 <0.00037 <0.00052 <0.00060
Calc Calc ppm N <0.00027 <0.00014 <0.00020 <0.00023
Dichloromethane GC/MS (TDSIR) | 10 ng N (17513) 1200 | (13)3300 (13) <10 (13) <10 (13) <10
Calc Calc | mg/m3 N 0.028 0.041 <0.00017 <0.00020
Calc Calc ppm N 0.0081 0.012 <0.000049 <0.000057
Dimethy! disulphide GC/MS (TDSIR)| 10 ng N <10 <10 <10 <10 <10
Calc Calc | mg/m3 N <0.00023 <0.00012 <0.00017 <0.00020
Calc Calc ppm N <0.000061 <0.000032 | <0.000045 <0.000052
Dimethy! sulphide GC/MS (TDSIR)| 10 ng U <10 <10 <10 <10 <10
Calc Calc | mg/m3 N <0.00023 <0.00012 <0.00017 <0.00020
Calc Calc ppm N <0.000092 | <0.000049 | <0.000068 <0.000078
Ethyl butyrate GC/MS (TDSIR)| 25 ng N <25 <25 <25 <25 <25
Calc Calc | mg/m3 N <0.00059 <0.00031 <0.00043 <0.00050
Calc Calc ppm N <0.00012 <0.000065 | <0.000090 <0.00010
Ethyl Mercaptan GC/MS (TDSIR)| 10 ng N <10 <10 <10 <10 <10
Calc Calc | mg/m3 N <0.00023 <0.00012 <0.00017 <0.00020
Calc Calc ppm N <0.000092 | <0.000049 | <0.000068 <0.000078
Hydrogen sulphide GC/MS (TDSIR)| 60 ng N <60 <60 <60 <60 <60
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Concept Reference: 704869
Customer Reference: BAHOTL2151217
Tube Analysed as Tube (Tenax/Carbon/Molecular Sieve)
(Tenax/Carbon/Molecula
r Sieve)
Trace Landfill Gas Suite
Concept Reference | 704869 001 | 704869 005 [ 704869 009 | 704869 013 | 704869 017
Customer Sample Reference| mi 136392 mi 177242 mi 175249 mi 175246 1042204
Test Sample AR AR AR AR AR
Volume | 42.627 80.802 58.248 50.328
Date Sampled | 15-DEC-2017 | 15-DEC-2017 | 15-DEC-2017 | 15-DEC-2017 | 15-DEC-2017
Determinand Method LOD Units Symbol
Calc Calc mg/m3 N <0.0014 <0.00074 <0.0010 <0.0012
Calc Calc ppm N <0.0010 <0.00053 <0.00074 <0.00086
Methyl Mercaptan GC/MS (TD SIR) 30 ng N <30 <30 <30 <30 <30
Calc Calc mg/m3 N <0.00070 <0.00037 <0.00052 <0.00060
Calc Calc ppm N <0.00036 <0.00019 <0.00026 <0.00030
N-Butyl Mercaptan GC/MS (TD SIR) 10 ng U <10 <10 <10 <10 <10
Calc Calc mg/m3 N <0.00023 <0.00012 <0.00017 <0.00020
Calc Calc ppm N <0.000064 <0.000034 <0.000047 <0.000054
Styrene GC/MS (TD SIR) 10 ng N 79 140 <10 <10 <10
Calc Calc mg/m3 N 0.0019 0.0017 <0.00017 <0.00020
Calc Calc ppm N 0.00044 0.00041 <0.000040 <0.000047
Toluene GC/MS (TDSIR) | 10 ng N (175) 1800 (175) 2200 <10 76 100
Calc Calc mg/m3 N 0.042 0.027 <0.00017 0.0020
Calc Calc ppm N 0.011 0.0072 <0.000046 0.00053
Trichloroethylene GC/MS (TD SIR) 10 ng U <10 <10 <10 <10 <10
Calc Calc mg/m3 N <0.00023 <0.00012 <0.00017 <0.00020
Calc Calc ppm N <0.000044 <0.000023 <0.000032 <0.000037
Vinyl chloride monomer | GC/MS (TD SIR) 10 ng U <10 <10 <10 o} <10 <10
Calc Calc mg/m3 N <0.00023 <0.00012 <0.00Q175? <0.00020
Calc Calc ppm N <0.000092 <0.000048 <0@867 <0.000078
S
73S
e
S&
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&
S
S
X
&
&
S
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Concept Reference: 704869
Customer Reference: BAHOTL2151217
Tube Analysed as Tube (Tenax/Carbon/Molecular Sieve)
(Tenax/Carbon/Molecula
r Sieve)
Trace Landfill Gas Suite
Concept Reference | 704869 021 | 704869 025
Customer Sample Reference| mi 110717 mi 126424
Test Sample AR AR
Volume | 56.268 56.628
Date Sampled | 15-DEC-2017 | 15-DEC-2017
Determinand Method LOD Units Symbol
1 Pentene GC/MS (TD SIR) 10 ng U <10 <10
Calc Calc mg/m3 N <0.00018 <0.00018
Calc Calc ppm N <0.000062 <0.000062
1,1-Dichloroethane GC/MS (TD SIR) 10 ng U <10 <10
Calc Calc mg/m3 N <0.00018 <0.00018
Calc Calc ppm N <0.000044 <0.000044
1,1-Dichloroethylene GC/MS (TD SIR) 10 ng U <10 <10
Calc Calc mg/m3 N <0.00018 <0.00018
Calc Calc ppm N <0.000045 <0.000045
1,2-Dichloroethane GC/MS (TD SIR) 10 ng N <10 <10
Calc Calc mg/m3 N <0.00018 <0.00018
Calc Calc ppm N <0.000044 <0.000044
1,2-Dichloroethylene GC/MS (TD SIR) 30 ng U <30 <30
Calc Calc mg/m3 N <0.00053 <0.00053
Calc Calc ppm N <0.00013 <0.00013
1,3-Butadiene GC/MS (TD SIR) 10 ng U <10 <10
Calc Calc mg/m3 N <0.00018 <0.00018
Calc Calc ppm N <0.000080 <0.000080 &
1,4 epoxy 1,3-butadiene | GC/MS (TD SIR) 10 ng N <10 <10 @‘\}
Calc Calc mg/m3 N <0.00018 <0.00018 6{(\
Calc Calc ppm N <0.000064 <0.000063\ A
1-Propanethiol GC/MS (TD SIR) 10 ng U <10 <1(K§\ ’i {§
Calc Calc | mg/m3 N <0.00018 | <A00%8"
Calc calc | ppm N <0.000057 | <£0.000057
2-butoxyethanol GC/MS (TD SIR) 10 ng N <10 AQV*&\IO
Calc Calc | mg/m3 N <0.00048° J& <0.00018
Calc calc | ppm N <0,800023° | <0.000037
Benzene GC/MS (TD SIR) 10 ng U (‘\Q\l%@ 19
Calc Calc | mg/ms3 N <Y gbozo 0.00034
Calc Calc ppm N o 006.00061 0.00011
Butyric acid GC/MS (TDSIR)| 10 ng N xS <10 <10
Calc Calc mg/m3 B@ <0.00018 <0.00018
Calc Calc ppm (,O N <0.000049 <0.000049
Carbon disulphide GC/MS (TDSIR) [ 10 ng N (13) <10 (13) <10
Calc Calc mg/m3 N <0.00018 <0.00018
Calc Calc ppm N <0.000057 <0.000057
Carbon tetrachloride GC/MS (TD SIR) 10 ng U <10 <10
Calc Calc mg/m3 N <0.00018 <0.00018
Calc Calc ppm N <0.000028 <0.000028
Chloroethane GC/MS (TD SIR) 30 ng N <30 <30
Calc Calc mg/m3 N <0.00053 <0.00053
Calc Calc ppm N <0.00020 <0.00020
Dichloromethane GC/MS (TDSIR)| 10 ng N (13) <10 (13) <10
Calc Calc mg/m3 N <0.00018 <0.00018
Calc Calc ppm N <0.000051 <0.000051
Dimethy! disulphide GC/MS (TDSIR)| 10 ng N <10 <10
Calc Calc mg/m3 N <0.00018 <0.00018
Calc Calc ppm N <0.000046 <0.000046
Dimethy! sulphide GC/MS (TDSIR)| 10 ng U <10 <10
Calc Calc mg/m3 N <0.00018 <0.00018
Calc Calc ppm N <0.000070 <0.000069
Ethyl butyrate GC/MS (TDSIR) | 25 ng N <25 <25
Calc Calc mg/m3 N <0.00044 <0.00044
Calc Calc ppm N <0.000094 <0.000093
Ethyl Mercaptan GC/MS (TD SIR) 10 ng N <10 <10
Calc Calc mg/m3 N <0.00018 <0.00018
Calc Calc ppm N <0.000070 <0.000069
Hydrogen sulphide GC/MS (TD SIR) [ 60 ng N (13)60 <60
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Concept Reference: 704869
Customer Reference: BAHOTL2151217
Tube Analysed as Tube (Tenax/Carbon/Molecular Sieve)
(Tenax/Carbon/Molecula
r Sieve)
Trace Landfill Gas Suite
Concept Reference | 704869 021 | 704869 025
Customer Sample Reference| mi 110717 mi 126424
Test Sample AR AR
Volume | 56.268 56.628
Date Sampled | 15-DEC-2017 | 15-DEC-2017
Determinand Method LOD Units Symbol
Calc Calc mg/m3 N 0.0011 <0.0011
Calc Calc ppm N 0.00077 <0.00076
Methyl Mercaptan GC/MS (TD SIR) 30 ng N <30 <30
Calc Calc mg/m3 N <0.00053 <0.00053
Calc Calc ppm N <0.00027 <0.00027
N-Butyl Mercaptan GC/MS (TD SIR) 10 ng U <10 <10
Calc Calc mg/m3 N <0.00018 <0.00018
Calc Calc ppm N <0.000048 <0.000048
Styrene GC/MS (TD SIR) 10 ng N <10 <10
Calc Calc mg/m3 N <0.00018 <0.00018
Calc Calc ppm N <0.000042 <0.000041
Toluene GC/MS (TD SIR) 10 ng N 12 12
Calc Calc mg/m3 N 0.00021 0.00021
Calc Calc ppm N 0.000057 0.000056
Trichloroethylene GC/MS (TD SIR) 10 ng U <10 <10
Calc Calc mg/m3 N <0.00018 <0.00018
Calc Calc ppm N <0.000033 <0.000033
Vinyl chloride monomer | GC/MS (TD SIR) 10 ng U <10 <10 &
Calc Calc mg/m3 N <0.00018 <0.00018 é\\)
Calc Calc ppm N <0.000070 <0.000069 :&
VG
&) \O\
Index to symbols usee in 704869-1
NN
Value A(\\'Qésgiption
AR | As Received ¢

13 Results have been blank correc[@v\o\\

175 Results should be viewed vyi,t&éap@\ due to being outside of the instrument calibration range
U Analysis is UKAS accreditéﬁ ,\Q\\

N Analysis is not UKAS acc%d‘l-t‘éd

[ Calculation S
&
S
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Concept Life Sciences is a trading name of

Hadfield House

Concept Life Sciences Hedfeld Siee
Certificate of Analysis s ore

Concept Life Sciences Analytical & Development

Services Limited registered in England and

Wales (No 2514788)

The results reported relate to samples received in

batch.

Report Number:

Date of Report:

Customer:

Customer Contact:

Customer Job Reference:
Date Job Received at Concept:
Date Analysis Started:

Date Analysis Completed:

9]
LS
ébraboratory and may not be representative of a whole

\\0 (\é’\

Tel : 0161 874 2400
Fax : 0161 874 2404

Second supplement to 716673-2

20-Mar-2018

Air Scientific

Unit 32 Degranville Court
Dublin Road

Trim

Co. Meath

Ireland.

Project Management

BAHOTL2140218
19-Feb-2018,,

%
19-Feb-2048

12-Mar-9018
e

\

Opinions and interpretations expressed he@é{gé?e outside the scope of UKAS accreditation
This report should not be reproduced e@g@% full without the written approval of the laboratory

Tests covered by this certificate were ¢

%{igucted in accordance with Concept Life Sciences SOPs

All results have been reviewed in acg@'dance with Section 25 of the Concept Life Sciences, Analytical

Services Quality Manual Qo°
Report checked
and authorised by :
Mr Saber Chaudhry
Laboratory Manager (Air
1549 ry Manager (Air)

Issued by :
Mary Hughes
Customer Service Manager
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Concept Reference: 716673
Customer Reference: BAHOTL2140218
Tube Anasorb C300 (226 Analysed as Tube Anasorb C300 (226-17-1A)
-17-1A)
Mercury
Concept Reference | 716673 004 [ 716673 008 | 716673012 | 716673 016 [ 716673 020
Customer Sample Reference | 3277405428 | 3277405474 | 3950903435 | 3277405610 | 3299405411
Test Sample AR AR AR AR AR
Volume | 26.784 29.6643 24.115 26.388
Date Sampled | 14-FEB-2018 | 14-FEB-2018 | 14-FEB-2018 | 14-FEB-2018 | 14-FEB-2018
Determinand Method LOD Units Symbol
Mercury CVAFS 5 ng U <5 <5 <5 <5 <5
Calc Calc mg/m3 N <0.00019 <0.00017 <0.00021 <0.00019
Calc Calc ppm N <0.000023 <0.000021 <0.000025 <0.000023

Concept Reference: 716673
Customer Reference: BAHOTL2140218

Tube Anasorb C300 (226 Analysed as Tube Anasorb C300 (226-17-1A)

-17-1A)
Mercury
Concept Reference| 716673 024 | 716673 028
Customer Sample Reference | 3277405764 | 3950903432
Test Sample AR AR
Volume | 59.9849 50.8248
Date Sampled | 14-FEB-2018 | 14-FEB-2018
Determinand Method LOD Units Symbol
Mercury CVAFS 5 ng U <5 <5
Calc Calc mg/m3 N <0.00008 <0.00010 \)&‘
Calc Calc ppm N <0.000010 <0.000012 @‘
&
A S
Concept Reference: 716673 o(\ é\@)
Customer Reference: BAHOTL2140218 ch?)&\
SN
Tube (Charcoal 226-09)  Analysed as Tube (Charcoal 226-09) (\Q \é}\
Arsenic ,‘\\0 (\é
Concept Reference 7166730@ ‘\2\1)6673 005 [ 716673009 | 716673 013 | 716673 018
Customer Sample Reference 69091%22&2& 7118615895 | 7118615890 | 7118615893 | 7118615839
TestSample|  ARN AR AR AR AR
Volume | @Z’ZG 30.1279 12.714 20.052
Date Sampled JCQ‘\-FEB-2018 14-FEB-2018 | 14-FEB-2018 | 14-FEB-2018 | 14-FEB-2018
Determinand Method | LOD | units | symtef
Arsenic ICP/OES 1 ug U <1 <1 <1 <1 <1
Calc Calc mg/m3 N <0.05 <0.03 <0.08 <0.05
Calc Calc ppm N <0.018 <0.011 <0.026 <0.016

Concept Reference: 716673
Customer Reference: BAHOTL2140218

Tube (Charcoal 226-09)  Analysed as Tube (Charcoal 226-09)

Arsenic
Concept Reference| 716673 021 | 716673 025
Customer Sample Reference | 6900215271 | 7118615835
Test Sample AR AR
Volume | 65.1463 56.8854
Date Sampled | 14-FEB-2018 | 14-FEB-2018
Determinand Method LOD Units Symbol
Arsenic ICP/OES 1 ug U <1 <1
Calc Calc mg/m3 N <0.02 <0.02
Calc Calc ppm N <0.0050 <0.0057
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Concept Reference:
Customer Reference:

Tube
(Tenax/Carbon/Molecula
r Sieve)

Trace Landfill Gas Suite

716673
BAHOTL2140218

Analysed as Tube (Tenax/Carbon/Molecular Sieve)

Concept Reference| 716673002 | 716673006 | 716673 010 | 716673014 | 716673 017
Customer Sample Reference 1042340 1051117 1052721 1025547 M| 126669
Test Sample AR AR AR AR AR
volume 1| 11.046 12.1939 15.6455 10.128
Date Sampled | 14-FEB-2018 | 14-FEB-2018 | 14-FEB-2018 | 14-FEB-2018 | 14-FEB-2018
Determinand Method LOD Units Symbol
1 Pentene GC/MS (TDSIR)| 10 ng U <10 <10 <10 <10 <10
Calc Calc | mg/m3 N <0.00091 | <0.00082 | <0.00064 | <0.00099
Calc calc | ppm N <0.00032 | <0.00029 | <0.00022 | <0.00034
1,1-Dichloroethane GC/MS (TDSIR) | 10 ng U <10 <10 <10 <10 <10
Calc Calc | mg/m3 N <0.00091 | <0.00082 | <0.00064 | <0.00099
Calc calc | ppm N <0.00022 | <0.00020 | <0.00016 | <0.00024
1,1-Dichloroethylene GC/MS (TDSIR) | 10 ng U <10 <10 <10 <10 <10
Calc Calc | mg/m3 N <0.00091 | <0.00082 | <0.00064 | <0.00099
Calc calc | ppm N <0.00023 | <0.00021 | <0.00016 | <0.00025
1,2-Dichloroethane GC/MS (TDSIR)| 10 ng N <10 <10 <10 <10 <10
Calc Calc | mg/m3 N <0.00091 | <0.00082 | <0.00064 | <0.00099
Calc calc | ppm N <0.00022 | <0.00020 | <0.00016 | <0.00024
1,2-Dichloroethylene GC/MS (TDSIR) | 30 ng U <30 <30 <30 <30 <30
Calc Calc | mg/m3 N <0.0027 <0.0025 <0.0019 <0.0030
Calc calc | ppm N <0.00068 | <0.00062 | <0.00048 | <0.00075
1,3-Butadiene GC/MS (TDSIR) | 10 ng U <10 <10 <10 <10 <10
Calc Calc | mg/m3 N <0.00091 | <0.00082 | <0.00064 | <0.00099
Calc calc | ppm N <0.00041 | <0.00037 | <0.00020 J. <0.00045
1,4 epoxy 1,3-butadiene | GC/MS (TDSIR)| 10 ng N <10 <10 <10,V <10 <10
Calc Calc | mg/m3 N <0.00091 | <0.00082 | <0086084 | <0.00099
Calc calc | ppm N <0.00033 | <0.00029.\| <0.00023 | <0.00035
1-Propanethiol GC/MS (TDSIR)| 10 ng U ©) <10 6 <100 1 0 68<10 ©9 <10 ©9 <10
Calc Calc | mg/m3 N <0.00091 | <04P082 | <0.00064 | <0.00099
Calc calc | ppm N <0.00029 | «Q.006% | <0.00021 | <0.00032
2-butoxyethanol GC/MS (TDSIR) | 10 ng N <10 J o <10 <10 <10
Calc Calc | mg/m3 N <0.00008° [&<0.00082 | <0.00064 | <0.00099
Calc calc | ppm N <0@? o <0.00017 | <0.00013 | <0.00020
Benzene GC/MS (TD SIR) 10 ng U 4‘\@)@\‘@ (13190 13770 1373 (13<10
Calc Calc | mg/m3 N <V ozs 0.016 0.049 0.0072
Calc calc | ppm N |P0.00ss 0.0049 0.015 0.0023
Butyric acid GC/MS (TDSIR) | 10 ng N x <10 <10 <10 <10 <10
Calc Calc | mg/m3 s | <0.00091 | <0.00082 | <0.00064 | <0.00099
Calc calc | ppm | cON <0.00025 | <0.00023 | <0.00018 | <0.00027
Carbon tetrachloride GC/MS (TD SIR) 10 ng U 170 11 38 160 <10
Calc Calc | mg/m3 N 0015 0.00090 0.0024 0.016
Calc calc | ppm N 0.0024 0.00014 0.00039 0.0025
Chlorosthane GC/MS (TDSIR) | 30 ng N <30 <30 <30 <30 <30
Calc Calc | mg/m3 N <0.0027 <0.0025 <0.0019 <0.0030
Calc calc | ppm N <0.0010 | <0.00093 | <0.00073 | <0.0011
Dichloromethane GC/MS (TDSIR)| 10 ng N <10 <10 <10 <10 <10
Calc Calc | mg/m3 N <0.00091 | <0.00082 | <0.00064 | <0.00099
Calc calc | ppm N <0.00026 | <0.00024 | <0.00018 | <0.00028
Dimethy! disulphide GC/MS (TDSIR) | 10 ng N <10 <10 <10 <10 <10
Calc Calc | mg/m3 N <0.00091 | <0.00082 | <0.00064 | <0.00099
Calc calc | ppm N <0.00024 | <0.00021 | <0.00017 | <0.00026
Dimethyl sulphide GC/MS (TDSIR) | 10 ng U <10 @ <10 <10 <10 <10
Calc Calc | mg/m3 N <0.00091 | <0.00082 | <0.00064 | <0.00099
Calc calc | ppm N <0.00036 | <0.00032 | <0.00025 | <0.00039
Ethyl butyrate GC/MS (TDSIR) | 25 ng N <25 <25 <25 <25 <25
Calc Calc | mg/m3 N <0.0023 <0.0021 <0.0016 <0.0025
Calc calc | ppm N <0.00048 | <0.00043 | <0.00034 | <0.00052
Ethyl Mercaptan GC/MS (TDSIR) | 10 ng N <10 <10 <10 <10 <10
Calc Calc | mg/m3 N <0.00091 | <0.00082 | <0.00064 | <0.00099
Calc calc | ppm N <0.00036 | <0.00032 | <0.00025 | <0.00039
Hydrogen sulphide GC/MS (TDSIR) | 60 ng N <60 <60 <60 <60 <60
Calc Calc | mg/m3 N <0.0054 <0.0049 <0.0038 <0.0059
Calc calc | ppm N <0.0039 <0.0035 <0.0028 <0.0043
Methyl Mercaptan GC/MS (TDSIR) | 30 ng N <30 <30 <30 <30 <30
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Concept Reference:
Customer Reference:

Tube
(Tenax/Carbon/Molecula
r Sieve)

Trace Landfill Gas Suite

716673
BAHOTL2140218

Analysed as Tube (Tenax/Carbon/Molecular Sieve)

Concept Reference| 716673 002 | 716673 006 | 716673 010 | 716673 014 | 716673 017
Customer Sample Reference 1042340 1051117 1052721 1025547 M| 126669
Test Sample AR AR AR AR AR
Volume | 11.046 12.1939 15.6455 10.128
Date Sampled | 14-FEB-2018 | 14-FEB-2018 | 14-FEB-2018 | 14-FEB-2018 | 14-FEB-2018
Determinand Method LOD Units Symbol

Calc Calc mg/m3 N <0.0027 <0.0025 <0.0019 <0.0030

Calc Calc ppm N <0.0014 <0.0013 <0.00097 <0.0015
N-Butyl Mercaptan GC/MS(TDSIR) [ 10 ng U <10 <10 68 <10 68 <10 ©8) <10

Calc Calc mg/m3 N <0.00091 <0.00082 <0.00064 <0.00099

Calc Calc ppm N <0.00025 <0.00022 <0.00017 <0.00027
Styrene GC/MS (TD SIR) 10 ng N <10 <10 <10 <10 <10

Calc Calc mg/m3 N <0.00091 <0.00082 <0.00064 <0.00099

Calc Calc ppm N <0.00021 <0.00019 <0.00015 <0.00023
Toluene GC/MS (TD SIR) 10 ng N 372 (1339 (1363 (1330 (13130

Calc Calc mg/m3 N 0.0065 0.0032 0.0040 0.0030

Calc Calc ppm N 0.0017 0.00085 0.0011 0.00079
Vinyl chloride monomer | GC/MS (TDSIR) | 10 ng U <10 <10 68 <10 68 <10 ©8) <10

Calc Calc mg/m3 N <0.00091 <0.00082 <0.00064 <0.00099

Calc Calc ppm N <0.00035 <0.00032 <0.00025 <0.00039

&
5\(@
VG
73S
F&
S&
VA
&S
S
S
K
&
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Concept Reference:
Customer Reference:

Tube
(Tenax/Carbon/Molecula
r Sieve)

Trace Landfill Gas Suite

716673
BAHOTL2140218

Analysed as Tube (Tenax/Carbon/Molecular Sieve)

Concept Reference| 716673 022 | 716673 026
Customer Sample Reference 1053252 MI 136065
Test Sample AR AR
Volume | 25.545 23.8329
Date Sampled | 14-FEB-2018 | 14-FEB-2018
Determinand Method LOD Units Symbol
1 Pentene GC/MS (TD SIR) 10 ng U <10 <10
Calc Calc mg/m3 N <0.00039 <0.00042
Calc Calc ppm N <0.00014 <0.00015
1,1-Dichloroethane GC/MS (TD SIR) 10 ng U <10 <10
Calc Calc mg/m3 N <0.00039 <0.00042
Calc Calc ppm N <0.000097 <0.00010
1,1-Dichloroethylene GC/MS (TD SIR) 10 ng U <10 <10
Calc Calc mg/m3 N <0.00039 <0.00042
Calc Calc ppm N <0.000099 <0.00011
1,2-Dichloroethane GC/MS (TD SIR) 10 ng N 190 280
Calc Calc mg/m3 N 0.0074 0.012
Calc Calc ppm N 0.0018 0.0029
1,2-Dichloroethylene GC/MS (TD SIR) 30 ng U <30 <30
Calc Calc mg/m3 N <0.0012 <0.0013
Calc Calc ppm N <0.00030 <0.00032
1,3-Butadiene GC/MS (TD SIR) 10 ng U <10 <10
Calc Calc mg/m3 N <0.00039 <0.00042
Calc Calc ppm N <0.00018 <0.00019
1,4 epoxy 1,3-butadiene | GC/MS (TD SIR) 10 ng N <10 <10
Calc Calc mg/m3 N <0.00039 <0.00042
Calc Calc ppm N <0.00014 <0.00015.\
1-Propanethiol GC/MS (TD SIR) 10 ng U (68) <10 (55)<1@(\,’\
"
Calc Calc | mg/m3 N <0.00039 | <004z
Calc calc | ppm N <0.00013 | <D.00D73
2-butoxyethanol GC/MS (TD SIR) 10 ng N <10 (\QV*&TO
Calc Calc | mg/m3 N <0.00088° 1©<0.00042
Calc calc | ppm N <0,00808 | <0.000087
Benzene GC/MS (TD SIR) 10 ng U {@3&@0 (13179 1400
Calc Calc | mg/m3 N Y dors 0.059
Calc Calc ppm N o OOVO.OZS 0.018
Butyric acid GC/MS (TD SIR) 10 ng N x <10 <10
Calc Calc mg/m3 B@ <0.00039 <0.00042
Calc Calc ppm (,o N <0.00011 <0.00012
Carbon tetrachloride GC/MS (TD SIR) 10 ng U 18 56
Calc Calc mg/m3 N 0.00070 0.0023
Calc Calc ppm N 0.00011 0.00037
Chloroethane GC/MS (TD SIR) 30 ng N <30 <30
Calc Calc mg/m3 N <0.0012 <0.0013
Calc Calc ppm N <0.00045 <0.00048
Dichloromethane GC/MS (TD SIR) 10 ng N (75 24000 (175 3700
Calc Calc mg/m3 N 0.94 0.16
Calc Calc ppm N 0.27 0.045
Dimethy! disulphide GC/MS (TD SIR) 10 ng N <10 <10
Calc Calc mg/m3 N <0.00039 <0.00042
Calc Calc ppm N <0.00010 <0.00011
Dimethyl sulphide GC/MS (TD SIR) 10 ng U (68)33 (68) 20
Calc Calc mg/m3 N 0.0013 0.00084
Calc Calc ppm N 0.00051 0.00033
Ethyl butyrate GC/MS (TD SIR) 25 ng N <25 <25
Calc Calc mg/m3 N <0.00098 <0.0010
Calc Calc ppm N <0.00021 <0.00022
Ethyl Mercaptan GC/MS (TD SIR) 10 ng N <10 <10
Calc Calc mg/m3 N <0.00039 <0.00042
Calc Calc ppm N <0.00015 <0.00017
Hydrogen sulphide GC/MS (TD SIR) 60 ng N <60 <60
Calc Calc mg/m3 N <0.0023 <0.0025
Calc Calc ppm N <0.0017 <0.0018
Methyl Mercaptan GC/MS (TD SIR) 30 ng N <30 <30
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Concept Reference: 716673
Customer Reference: BAHOTL2140218
Tube Analysed as Tube (Tenax/Carbon/Molecular Sieve)
(Tenax/Carbon/Molecula
r Sieve)
Trace Landfill Gas Suite
Concept Reference| 716673 022 | 716673 026
Customer Sample Reference 1053252 MI 136065
Test Sample AR AR
Volume | 25.545 23.8329
Date Sampled | 14-FEB-2018 | 14-FEB-2018
Determinand Method LOD Units Symbol
Calc Calc mg/m3 N <0.0012 <0.0013
Calc Calc ppm N <0.00060 <0.00064
N-Butyl Mercaptan GC/MS (TD SIR) 10 ng U 68) <10 68)<10
Calc Calc mg/m3 N <0.00039 <0.00042
Calc Calc ppm N <0.00011 <0.00011
Styrene GC/MS (TD SIR) 10 ng N 510 400
Calc Calc mg/m3 N 0.020 0.017
Calc Calc ppm N 0.0047 0.0039
Toluene GC/MS (TD SIR) 10 ng N (131751700 | (31791500
Calc Calc mg/m3 N 0.067 0.063
Calc Calc ppm N 0.018 0.017
Vinyl chloride monomer | GC/MS (TDSIR) | 10 ng U <10 <10
Calc Calc mg/m3 N <0.00039 <0.00042
Calc Calc ppm N <0.00015 <0.00016
Concept Reference: 716673
Customer Reference: BAHOTL2140218
&
Tube Silica Gel DNPH Analysed as Tube Silica Gel DNPH (226-119) é
(226-119) (,;\{\
Acetaldehyde, Formaldehyde .
( y yde) A\\\J @
Concept Reference | 716673 003 7 V;‘LB&B 007 | 716673011 | 716673 015 | 716673 019
Customer Sample Reference 6240705@{ @0705002 6240705007 | 6240705008 | 6240705003
Test Sample a2 N AR AR AR AR
Volumel| - &.7@,6\ 25.1503 23.3805 22.92
Date Sample&éﬂ- -2018 | 14-FEB-2018 | 14-FEB-2018 | 14-FEB-2018 | 14-FEB-2018
Determinand Method LOD Units Symb?h. RO
Acetaldehyde HPLC (DNPH derivative) | 0.1 ug W] <04 <0.1 <0.1 <0.1 <0.1
Calc Calc mg/m3 o £v° <0.004 <0.004 <0.004 <0.004
Calc Calc ppm \,o N <0.0022 <0.0022 <0.0024 <0.0024
Formaldehyde HPLC (DNPH derivative) 0.1 el A (13)0.3 (13)0.6 (13)0.5 (130.2 (130.2
Calc Calc m N 0.013 0.025 0.019 0.009
Calc Calc ppm N 0.011 0.020 0.016 0.0071
Concept Reference: 716673
Customer Reference: BAHOTL2140218
Tube Silica Gel DNPH Analysed as Tube Silica Gel DNPH (226-119)
(226-119)
(Acetaldehyde, Formaldehyde)
Concept Reference| 716673 023 | 716673 027
Customer Sample Reference | 6240704999 | 6240705004
Test Sample AR AR
Volume | 55.151 21.0249
Date Sampled | 14-FEB-2018 | 14-FEB-2018
Determinand Method LOD Units Symbol
Acetaldehyde HPLC (DNPH derivative) 0.1 ug U (134.3 (133.1
Calc Calc mg/m3 N 0.078 0.15
Calc Calc ppm N 0.043 0.082
Formaldehyde HPLC (DNPH derivative) 0.1 ug U (135.8 (131.3
Calc Calc mg/m3 N 0.10 0.060
Calc Calc ppm N 0.085 0.049

Produced by Concept Life Sciences, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE Page 6 of 7
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Index to symbols used in Second supplement to 716673-2

Value

Description

AR

As Received

13

Results have been blank corrected.

68

Outside scope of UKAS accreditation

175

Results should be viewed with caution due to being outside of the instrument calibration range

Analysis is UKAS accredited

z

Analysis is not UKAS accredited

Calculation

Notes

Supplemental report issued to include Formaldehyde on Sample 027 as requested by the client.

Produced by Concept Life Sciences, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE
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This document is submitted as part of occupational monitoring works carried out by Odour
Monitoring Ireland Ltd on behalf of Mulroy Environmental Ltd on one named house. The
results reported are representative of actual conditions and activities on the days of
monitoring.
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Respectively submitted,

Brian Sheridan B.Sc. M.Sc. (Agr) Ph.D (Eng).

For and on behalf of Odour Monitoring Ireland™
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Executive Summary

Odour Monitoring Ireland Ltd was commissioned by Mulroy Environmental Ltd to perform
occupational monitoring of air located within one house (hamely Hse. No. 47, Barnageeragh,
Skerries, Co. Dublin) on the 27" June 2018. The aim of the study was to ascertain the
potential level of specified air contaminants within the headspace air of the monitored house.
Data collected on the house was compared with published occupational exposure levels,
where applicable.

Monitoring was performed for a number of compound groups to include:

Temperature, Relative humidity and Carbon dioxide levels in house 47 only;
Arsenic (House 47);

Mercury (House 47);

Trace Landfill gas screen (House 47);

Formaldehyde and Acetaldehyde (House 47);

The following conclusions were developed for the study. These include:

1. With regards to comfort conditions with finished House 47, temperatures, relative
humidity and Carbon dioxide levels were normal for the environment it was monitored
within (ASHRAE Standard 62.1-2004).

2. As can be observed from the analysis results acro%s‘\"ét&he sampling locations in the
property (Hse 47), all results were compliant with the published 8 hr OEL value,
where applicable. In terms of the measuredo@t\pé%ntration, all measured values were
well within the published 8 hr OEL whe@ licable. This is also published within
each table (see Tables 3.2 and 3.3).\@~ ulative OEL risk was assessed for the
speciated VOC’s detected. The cumi@ative assessment value was within the stated
limit value of 1.0 for cumulative (see 2011 Code of practice for the Safety,
Health and Welfare at work (CW Agents) Regulations 2001 (Sl No. 619 of 2001)
& updated COP 20186). Qé\\\'\@

R

3. In addition to screening th\é\cé hr OEL limit value and given the fact that properties
could be occupied for pegiods in excess of 8 hr / day 5 days per week up to period of
24hrs / days and 7 day8 per week, fractional exposure limit values were compared to
the recorded concentrations. In terms of overall results, Formaldehyde was in excess
of the fractional exposure limit value at House 47 Location 1 and 2. Mercury was in
excess of the fractional exposure limit value at House 47 Location 1 and 2. Therefore
considering the compounds and the fact that the houses were newly built, it is
recommended that repeat monitoring be completed to examine whether compound
concentrations have dissipated with time of occupancy within the houses.

4. With regards to House 47 — Location 1 and 2, trace concentrations of Benzene,
Chloroethane, Styrene, Toluene, Mercury, Formaldehyde and Acetaldehyde were
detected in the headspace of the house. All detected compounds were well within the
8 hr occupational exposure limits for the each of the respective compounds. When
compound concentrations were compared to fractional exposure limit values (i.e. to
represent 24 hr exposure), the detected concentration levels of Formaldehyde (i.e.
fractional exposure limit value 0.0026 mg/NmS) were in excess of the fractional
exposure limit value. Concentration values of 0.023 and 0.017 mg/Nm® were
measured.

5. With regards to Total Organic Carbon (TOC) as Methane monitoring utilising FID
technique,

a. House No. 47: the detected levels of TOC as Methane at the Radon barrier
sump was 0.053 mg/Nm?®. The external areas outside the house was 0.053
mg/Nm°. No other areas of the House were checked as there was no access
to the internal of the house.

b. House No. 53: the detected levels of TOC as Methane at the Utility was
2.385 mg/Nm?, Toilet TOC as Methane level was 3.604 mg/Nm?®, Kitchen

info@odourireland.com iv
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TOC as Methane level was 1.484 mg/Nm® and Living room TOC as Methane
value was 2.756 mg/Nm?®. The Radon barrier sump detected Ievels was 0.106
mg/Nm?®. Areas screened outside the house were 0.106 mg/Nm®. House 53
was been painted at the time of the survey.
c. House No 52, the detected levels of TOC as Methane in the Utility was 0.106
mg/Nm°, Toilet TOC as Methane level was 0.106 mg/Nm?®, Kitchen TOC as
Methane level was 0.212 mg/Nm The Radon barrier sump was 0 mg/Nm
Areas outside the house were 0.053 mg/Nm?®.

info@odourireland.com
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1. Introduction and scope
1.1 Project Background

It should be noted that in 2017, Odour Monitoring Ireland Ltd were commissioned by
Mulroy Environmental Ltd. to perform occupational monitoring of air located within four
houses namely Nos. 25, 26, 52 and 53 Barnageeragh Cove on the 15th December
2017 and 14th February 2018. The aim of the study was to ascertain the potential
level of specified air contaminants within the headspace air of the houses and to
compare with published occupational exposure levels, where applicable.

Additional monitoring was carried out on the 14th February 2018 on the headspace gas in
shallow gas monitoring wells GS1 to GS4. In this study Monitoring was performed for a
number of compound groups to include:

o Temperature, Relative humidity and Carbon dioxide levels in houses 25, 26, 52 and 53
only;

Arsenic (Houses 25, 26, 52, 53 and GS1-4);

Mercury (Houses 25, 26, 52, 53 and GS1-4);

Trace Landfill gas screen (Houses 25, 26, 52, 53 and GS1-4);

Formaldehyde and Acetaldehyde (Houses 25, 26, 52, 53 and GS1-4); and

Methane ground surface screen inside and outside the monitored Houses 25, 26, 52 and
53.

&
All  continuous and active grab sampling technlque% were in accordance with

international sampling methodologies contained in Sec L}o’ﬁ 2 and all grab samples were
tested in a UKAS accredited test house (UKAS1 5498\\\ &

It is understood that an historic landfill |QQ@‘§ted in Barnageeragh Cove, Skerries
(see Figures OMI-1 to OMI-3 — Sectlon F|gures 6.1 to 6.3). An extensive site
investigation programme was conducted o %@nneate the boundary of the waste body. This
was achieved through trial pit mvestlg ehole installation and geophysical surveying.
In total 14 deep boreholes (BH1 — were installed on the periphery or within the
landfill body and 4shal|ow gas Is (GS01 — GS04) were installed between the
residences No. 25— 34 (i.e. approx. 5m to the front of the houses) and the waste body to
the south and southwest (see Figidres OMI-2 & OMI-3 - Section 6 — Figures 6.1 to 6.3)
(see Mulroy Environmental, &nvironmental Risk Assessment Report, 2018, Section 3).
A programme of landfill gas (LF) and volatile organic carbon (VOC) analysis was carried
out by Mulroy Environmental on each of these wells. This involved taking LF gas and VOC
readings on 12 occasions from gas wells GS01 — GS04 during both high and low-pressure
weather events. Methane (CH4) was not recorded at a concentration above 1% during
the monitoring period in these wells. On one occasion CH4 was recorded at a
concentration of 0.8% with concentrations of 0.2% or below recorded on all other monitoring
events. The results of each of the ground gas monitoring events from gas wells (GSO01
— GS04) were assessed for risk according to CIRIA Report C665 ‘Assessing risks posed
by hazardous ground gases in buildings’ by S. Wilson, S. Oliver, H. Mallett, H. Hutchings & G.
Card. (July 2007). The modified Wilson and Card Classification system detailed in
CIRIA665 indicates a ‘very low risk classification’ for gas wells GS01 — GS04 (see
Mulroy Environmental, Environmental Risk Assessment Report, 2018, Section 8).

It understood that VOC readings were taken with a MiniRae 2000 Photo-lonisation Detector
(PID) equipped with a 10.6eV bulb and that VOCs were not monitored during tlmes
where heavy rainfall persisted. VOC concentrations taken from 27" June 2017 to the 11" of
August 2017 ranged from Oppm to 6.6ppm. No VOCs were detected during any of the
subsequent monitoring rounds. It is understood from the Mulroy Environmental,
Environmental Risk Assessment Report, 2018, Section 8, that the initial VOC readings
were down to phthalates/plasticisers in the newly installed HDPE standpipes (i.e. installed
on the 15" June 2017) and that the decrease in VOC concentration to undetectable
levels was down principally to natural weathering (i.e. ventilation) (see Mulroy
Environmental, Environmental Risk Assessment Report, 2018, Section 8).

info@odourireland.com 1
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The following conclusions were developed for the study. These include:

1. With regards to comfort conditions with finished Houses 25 and 26,
temperatures, relative humidity and Carbon dioxide levels were normal for the
environment they were monitored within (ASHRAE Standard 62.1-2004).

2. With regards to House 25 — Location 1 and 2, trace concentrations of Benzene,
Carbon tetrachloride, Dichloromethane, Styrene, Toluene, Formaldehyde and
Acetaldehyde were detected in the headspace of the house. All detected compounds
were well within the 8 hr occupational exposure limits for the each of the respective
compounds. When compound concentrations were compared to fractional
exposure limit values (i.e. to represent 24 hr exposure), the detected
concentration levels of Formaldehyde (i.e. fractional exposure limit value
0.0026mg/Nm3) were in excess of the fractional exposure limit value. Concentration
values of 0.019 and 0.014 mg/Nm3 were measured. There was a noticeable odour of
paints, varnishes and glues in the house. The cumulative factorial value was less
than 7.5% of the prescribed Ilimit value. It is recommended that further
compound monitoring is performed on this property in order to access whether
these concentration levels have dissipated over time given the house has been
lived within and background levels of compounds associated with building
products should dissipate over time and this information will provide useful indicator
of this decay over time.

3. With regards to Houses 52 and 53, trace concentrations of Benzene, Toluene,
Carbon tetrachloride, Mercury and Hydrogen sulﬁ'ide were detected in the
headspace of the house. These houses we@%‘ not finishes and had no
windows present and therefore more susc fible to outside influences from
compounds in the ambient environment 0%5@1 concentration levels of these
compounds were trace and well with affysréspective 8 hr occupational exposure
limits. When compound concentratig& ere compared to fractional exposure limit
values (i.e. to represent 24 hr exgﬁsy?‘ ), the detected concentration levels of
Mercury (i.e. fractional limit v £:0001 mg/Nm3) were in excess of the fractional
exposure limit value. A concentfation value of 0.00015 mg/Nm3 was measured on
Hse 53 - Location 1. Th&“cumulative factorial value was less than 0.10 and 2.2%
of the prescribed limit value&r@spectively.

X

4. With regards to Ho 26 — Location 1 and 2, trace concentrations of 1,2
Dichloroethylene, B(Shzene, Carbon tetrachloride, Dichloromethane, Dimethyl
sulphide, Styrene, Toluene, Formaldehyde and Acetaldehyde were detected in
the headspace of the house. All detected compounds were well within the 8 hr
occupational exposure limit values for the each of the respective compounds. When
compound concentrations were compared to fractional exposure limit values
(i.e. to represent 24 hr exposure), the detected concentration levels of
Formaldehyde (i.e. fractional exposure limit value 0.0026 mg/Nm3) and Benzene (i.e.
fractional exposure limit value 0.030 mg/Nm3) were in excess of the fractional
exposure limit values. Concentration values for Benzene and Formaldehyde
were measured at 0.078 and 0.105 mg/Nm3 for Location 1 and 0.059 and 0.060
mg/Nm3 for Location 2. There was a weak odour of paints, varnishes and glues in
the house. The cumulative factorial value was less than 44% of the prescribed limit
value. It is recommended that further compound monitoring is performed on this
property in order to access whether these concentration levels have dissipated over
time given the house has been lived within and background levels of compounds
associated with building products should dissipate over time and this information
will provide useful indicator of this decay over time.

5. With regards to Gas well GS1, GS2, GS3 and GS4, trace concentrations of Benzene,
Carbon tetrachloride, Toluene and Formaldehyde were detected in the headspace of
the well. Benzene and Toluene are ubiquitous in the environment as a result of traffic
related sources and therefore these trace amounts can be attributed to this source.

info@odourireland.com 2
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6. As part of Mulroy Environmental’s site investigation, a number of soil samples
and groundwater samples were taken with VOC analysis conducted. In total 21
groundwater samples were taken across two monitoring rounds from the 11
groundwater monitoring wells on-site. No VOCs were detected within the
groundwater above the method detection limit in any of these samples (see
Mulroy Environmental, Environmental Risk Assessment Report, 2018, Section 6).
Five soil samples were analysed for VOCs. Only two VOCs namely vinyl
chloride and -1,2- dichloroethane were detected in one soil sample (i.e. SO-
TP21-01) (see Mulroy Environmental, Environmental Risk Assessment Report,
2018, Section 5). It should be noted that this sample was taken from a trial
pit located 51m from the nearest residence (i.e. House No0.25). Neither of
these compounds were detected in the sorbent tubes/thermal
desorption/capillary gas chromatography analysis conducted for GS01 — GS04,
therefore it is unlikely that they are migrating from the landfill towards the
residence (see Mulroy Environmental, Environmental Risk Assessment Report,
2018, Section 12). Carbon tetrachloride is a common constituent of paint and
varnishes. It is likely that the concentrations of carbon tetrachloride identified
within the 4 gas wells to the west of the residences is as a result of a spillage and/or
poor management of solvent based paints during the fit-out phase of
construction (see Mulroy Environmental, Environmental Risk Assessment Report,
2018, Section 12). Formaldehyde is a basic constituent of rubber cement products
which are used on building sites as either sealants and or glues. Empty rubber
cement tubes were observed outside some of the residences during the fit-out
phase of construction (see Mulroy Environmental, Environmental Risk Assessment

Report, 2018, Section 12). é\\\fg’
7. With regards to Total Organic Carbon ( TO\Q) g\s Methane monitoring utilising FID
technique,

a. House No. 47: the detected Ievefgiét TOC as Methane at the Radon barrier
sump was 0.053 mg/Nm®. T \éﬁernal areas outside the house was 0.053
mg/Nm°. No other areas oyf\dﬁ% ouse were checked as there was no access
to the internal of the hc;e%@o\$°

b. House No. 53 the dete€ied levels of TOC as Methane at the Ut|||ty was
2.385 mg/Nm®, Toil as Methane IeveI was 3.604 mg/Nm?, Kitchen
TOC as Methane Ie\(é?was 1.484 mg/Nm?® and Living room TOC as Methane
value was 2.756 mg/Nm°. The Radon barrier sump detected Ievels was 0.106
mg/Nm®. Areas¢streened outside the house were 0.106 mg/Nm®. House 53
was been pa|ﬁted at the time of the survey.

c. House No 52, the detected levels of TOC as Methane in the Utility was 0.106
mg/Nm°, Toilet TOC as Methane level was 0.106 mg/Nm?®, Kitchen TOC as
Methane level was 0.212 mg/Nm The Radon barrier sump was 0 mg/Nm
Areas outside the house were 0.053 mg/Nm?®.

1.2 Context to Subsequent Monitoring

Following the submission of the 1st report to Fingal County Council on the 12th June, 2018, it
was agreed that it would be beneficial to ascertain the indoor air quality on another house(s)
which were recently decorated (i.e. with fresh solvent and acrylic based paints) but which
were a significant distance from the landfill. The results obtained from the additional study
would be regarded as a ‘Control’ to compare against those results obtained for the other
residences, namely No. 25 and 26 which are the closest residences to the landfill body.

In this respect, Residence No. 47 was chosen to carry out another Indoor Air Monitoring
survey on the 27th June, 2018. In order to gather further air quality data, methane readings
were also taken of the radon sump for Residence No. 47 on the 14th August, 2018.

Given that previous indoor air quality assessments had been carried out on Residences No.

52 and 53, it was decided to taken internal methane readings and radon gas sump readings
for both of these properties. It should be noted that in Residence No. 53 painting was

info@odourireland.com 3
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underway (i.e. open cans of paint in the house during the survey). No paint were observed in
Residence No. 52 as the internal decorating for this house had been completed in June,
2018.

1.3 Scope of the works

Odour Monitoring Ireland Ltd was commissioned by Mulroy Environmental Ltd to perform
occupational monitoring of air located within one house namely 47, Barnageeragh Cove on
the 27" June 2018. The aim of the study was to ascertain the potential level of specified air
contaminants within the headspace air of the house and to compare with published
occupational exposure levels, where applicable.

info@odourireland.com 4
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Monitoring was performed for a number of compound groups to include:

Temperature, Relative humidity and Carbon dioxide levels in house 47only;

Arsenic (House 47);

Mercury (House 47);

Trace Landfill gas screen (House 47);

Formaldehyde and Acetaldehyde (House 47);

Total organic carbon as Methane monitoring by FID on Hse 47, 52 and 53 Radon
sump and external area of house.

e Total organic carbon as Methane monitoring by FID on internal of Hse 52 and 53.

All continuous and active grab sampling techniques were in accordance with international
sampling methodologies contained in Section 2 and all grab samples were tested in a UKAS
accredited test house (UKAS1549).

This report presents the materials and methods, results and discussion and conclusions from
the study carried out on the monitoring date 27" June 2018.

In addition, the report discusses the significant body of work and conclusions formed by
Mulroy Environmental Ltd — see Mulroy Environmental Ltd, Environmental Risk Assessment
Report, 2018.

1.4 Project Aims/Objectives \{\é\)&
&
The main aims of the study included: o@\\;@
<O
e Occupational monitoring at two Iocatiq{%&«@cated within the house for a range of
compounds that could be present in® ir stream and comparison with published
occupational exposure levels in g 0 ascertain the level of occupational impact

during a normal operation day, 059 -~

e Monitoring of each location j{r&ﬁ@ouse only for Temperature, Relative humidity and
Carbon dioxide levels throuq)b%\\lt the survey period to provide a tag on conditions
within the houses througho\tc& the monitoring.

e Monitoring of TOC as l@%ane by FID on Radon sump and external on Houses 47,
52 and 53. oy

e Monitoring of TOC as Methane by FID on Internal of Houses 52 and 53.

e Interpretation of results, where applicable.

info@odourireland.com 5
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2. Materials and methods
This section describes the materials and methods used throughout the survey.

The following standards and documents were used for reference and adhered to where
possible:
e  Compendium method TO-17-Determination of volatile organic compounds in ambient
air using active sampling onto sorbent tubes.
¢ MDHS 70 — General method for sampling airborne gases and vapours.
e MDHS 72 — Volatile organic compounds in air (1993). Laboratory methods using
pumped solid sorbent tubes, thermal desorption and gas chromatography.
e MDHS 96 — Volatile organic compounds in air, Laboratory methods using pumped
solid sorbent tubes, solvent desorption and gas chromatography. March 2000.
e NIOSH (NMAM) fourth Edition (1996). Volatile organic compounds (Screening)
Method 2549).
e NIOSH 1500 and 1501 for Total and aromatic hydrocarbons sampling and
measurement,
NIOSH 6001 — Arsine.
NIOSH 6009 — Mercury.
NIOSH 2539 — Aldehydes screening.
ISO 16017-1:2000, Indoor, ambient and workplace air. Sampling and analysis of
volatile organic compounds by sorbent tube/thermal desorption/capillary gas
chromatography. Part 1: Pumped sampling.

&
N

All data generated during the assessment survey was co@ared to occupational exposure

levels and risk categories contained within the publlcat\kong

e 2016 Code of practice for Chemical Agergﬁ?@égulatlons
N

R

O é\
2.1 General description of sampllgﬁ' aﬁd analysis techniques

S \\q

A number of sampling techniques \568@ used to characterise the ambient air at the named
locations at house 47. (see Tablé 2.1). Active grab sampling using sorption tubes was
performed. Sorption tube samapling and analysis were performed to allow for the
characterisation (i.e. both qgﬁmtative and semi quantitative) of sampled air for named
compound concentrations throughout the sampling event.

In addition, solid fixed state analysers were utilised to perform Temperature, Relative humidity
and Carbon dioxide monitoring and analysis at the house.

Table 2.1 provides information on the following items and includes:

Sample location identity key,

Description of monitoring location,

Type of monitoring performed,

Monitoring standards applied where applicable,
Monitoring details,

Analysis laboratory details,

Description of sampling media.

Figure 2.1 presents a graphical plan layout of the monitoring locations located on site.
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Table 2.1. Monitoring campaign description for monitoring carried out in Hse. 47, Barnageeragh Cove, Skerries, Dublin on the 29" June 2018.

Description of

I:\)ncc;':;:::]";gy monitoring location and Monitoring performed Standards applied Monitoring details Analysis laboratory Sampling media
Date
. . ISO16017, USEPA TO17, MDHS 70,72 and Sorbent tube SKC226-119, 226-09,
1 Hse 47 - Kitchen Arsenic, Mercury, Formaldehyde, Acetaldehyde, | g6 °Nj0sH 1500, 1501, 6001, 6009, 2539, Monitored in room headspace UKAS 1549 226-17-1A, Multibed silcosteel dual
(27/06/18) Trace landfill gas screen. ;
2549, AG6 layer thermal desorption
. ISO16017, USEPA TO17, MDHS 70,72 and Sorbent tube SKC226-119, 226-09,
2 Hse 47 — Bedroom Arsenic, Mercury, Formaldehyde, Acetaldehyde, | o6°Ni0gH 1500, 1501, 6001, 6009, 2539, Monitored in room headspace UKAS 1549 226-17-1A, Multibed silcosteel dual
(27/06/18) Trace landfill gas screen. ;
2549, AG6 layer thermal desorption
Monitoring on Radon sump and house
3 Hse 47, 52 and 53 TOC as Methane monitoring by FID Adapted EN12619:2013 external on Hse 47, 52 and 53 and OoMI FID

Internal of Hse 52 and 53
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Figure 2.1. Location of House 47 in Barnageeragh Cove, Skerries, Co. Dublin.
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2.2 Monitoring for specified compounds in House 47, Barnageeragh Cove,
Skerries, Co. Dublin on the 27" June 2018.

The following range of compounds / parameters that were actively monitored using sorbent
based media are detailed in Table 2.1. An overview of the monitoring standards applied is
detailed in Section 2. The graphical location of each monitoring location is presented in Figure
2.1.

In order to pre-concentrate each compound upon each sorbent, a pre-calibrated controlled
volume of sample air was drawn through each tube by a SKC air sampling pump for the
monitoring period (Active sampling/pumped sampling). Each SKC pump was pre-calibrated
with their specific sorbent using a Bios Primary flow calibrator (UKAS traceable Cert No.
N022746).

Each pump was calibrated to an optimal flow rate (of between approx. 200 mls/min depending
on sample location and sample type) for sorbent tubes.

When sampling was completed all tubes were sealed and stored in flexible air / light tight
containers and transported to the analysing laboratory and analysed by means of thermal
desorption / solvent extraction GCMS, GCFID, in a UKAS accredited laboratory (UKAS 1549).

In terms of Temperature, Relative humidity and Carbon dioxide, monitoring was performed
utilising a Testo 400 handheld and associated probes.

&.
NS
A number of QA procedures were implemented into the san&;ﬁng and analysis run to include:
NS
e Front and back sorbent beds were analys ?\3%\ back bed was confirmed to be less
than 5% of the total sample conc. which j ,\qétated requirement of EN13649:2014.
NN
Q
e All sorbent tubes were sealed and@b\ ained in air tight and light proof containers for
transport to the laboratory. All les were stored below 25 deg. C. This is a
requirement of EN13649:2014:5 "
L

e , "

e Travel/Sample blanks wereén‘Corporated into the measurement sequence. In addition,
the laboratory includedaéfhstrument and method blanks into their measurement
sequence. &

e Sample volume flow rate and pump calibration was performed before sampling and
after sampling and these were recorded in the site data sheets. In addition, it was
confirmed that the variation between before and after calibration was less than 1% of
the flow range on the day of sampling for all samples taken on the 27" June 2018.
The sample flow rate primary flow standard measured flow to an accuracy of 0.001
L/min over the range with a calibration accuracy of less than or equal to 1%.

e Total sample volumes chosen were a combination of analytical techniques lower limit
of detection calculations and as specified in standard requirements.
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3. Results of the monitoring exercise and discussion

This section provides the results obtained during the survey.

3.1  Temperature, Relative Humidity and Carbon dioxide results

Table 3.1 presents the result for the monitoring of Temperature, Relative humidity and Carbon
dioxide monitoring of each location over the sampling event. Average values through the
sample events are presented. Temperature, relative humidity and carbon dioxide values were
measured at the start and end of monitoring. Monitoring was carried out between the hours of
09.30AM and 15.00PM on the 27" June 2018. The average values are reported for clarity.

As can be observed in Table 3.1, the average temperature in House 47 was 26 Deg C. The
average relative humidity and CO, concentration were 59% and 840 ppm, respectively.
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Table 3.1. Temperature, Relative humidity and Carbon dioxide monitoring results of the house monitoring location over the sampling events.

Monitoring location area | Temperature (Deg C) Relative humidity (%) CO, conc. (ppm)
Hse 47 -1 and 2 26 59 840
&
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3.2 Gas analysis results

Tables 3.2 and 3.3 present the result of the monitoring at each sampling location throughout
the sampling period carried out on the 27" June 2018.

As can be observed from the analysis results across the sampling locations in the property
(Hse 47), all results were compliant with the published 8 hr OEL value, where applicable. In
terms of the measured concentration, all measured values were well within the published 8 hr
OEL where applicable. This is also published within each table (see Tables 3.2 and 3.3).
Cumulative OEL risk was assessed for the speciated VOC’s detected. The cumulative
assessment value was within the stated limit value of 1.0 for cumulative VOC’s (see 2011
Code of practice for the Safety, Health and Welfare at work (Chemical Agents) Regulations
2001 (SI No. 619 of 2001) & updated COP 2016) see tables 3.2 and 3.3.

In addition to screening the 8 hr OEL limit value and given the fact that properties could be
occupied for periods in excess of 8 hr / day 5 days per week up to period of 24hrs / days and
7 days per week, fractional exposure limit values were compared to the recorded
concentrations. In terms of overall results, Formaldehyde was in excess of the fractional
exposure limit value at House 47 Location 1 and 2. Mercury was in excess of the fractional
exposure limit value at House 47 Location 1 and 2. Therefore considering the compounds and
the fact that the houses were newly built, it is recommended that repeat monitoring be
completed to examine whether compound concentrations have dissipated with time of
occupancy within the houses.

With regards to House 47 — Location 1 and 2, trac o%oncentrations of Benzene,
Chloroethane, Styrene, Toluene, Mercury, Formaldehyde Acetaldehyde were detected in
the headspace of the house. All detected compounq\e\ e well within the 8 hr occupational
exposure limits for the each of the respective co ds. When compound concentrations
were compared to fractional exposure limit v gbb(l e. to represent 24 hr exposure), the
detected concentration levels of Formaldeh le??e fractional exposure limit value 0.0026
mg/Nm®) were in excess of the fractional Q@Dre limit value. Concentration values of 0.023
and 0.017 mg/Nm? were measured. &Q’Qo\$

QOQ\§\Q
With regards to Total Organic Carb@f‘t (TOC) as Methane monitoring utilising FID technique,
the following was determined: &b
O{\
House No 47: the detected Ievels of TOC as Methane at the Radon barrier sump was 0.053

mg/Nm°. The external areas outside the house was 0.053 mg/Nm?®. No other areas of the
House were checked as there was no access to the internal of the house.

House No. 53: the detected levels of TOC as Methane at the Utility was 2.385 mg/Nm?®, T0|Iet
TOC as Methane level was 3.604 mg/Nm?, Kitchen TOC as Methane level was 1.484 mg/Nm®
and Living room TOC as Methane value was 2.756 mg/Nm?®. The Radon barrier sump
detected levels was 0.106 mg/Nm°. Areas screened outside the house were 0.106 mg/Nm®.
House 53 was been painted at the time of the survey.

House No. 52, the detected levels of TOC as Methane in the Utility was 0.106 mg/Nm®, Toilet
TOC as Methane level was 0.106 mg/Nm? Kltchen TOC as Methane level was 0.212
mg/Nm The Radon barrier sump was 0 mg/Nm Areas outside the house were 0.053
mg/Nm®.

All results are tabulated in Table 3.3.
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3.2.1 House 47 Monitoring results

Table 3.2. Results from monitoring of House 47 — Location 1

Sample Sample 15 min OEL Environmental Examination of
Monitoring Sample ID duratioﬁ and Compound identity Compound voluﬁ1e Compound s 8 hr OEL vglue value Assessment Levels additive / Limit value for Other risk
location identity times mass (ng) (Nms) conc. (mg/Nm°~) (mg/Nm®) (mg/Nms) (EAL’s) — Log\g cumulative effects cumulative effect factors
term (mg/m”)
1-Pentene <10 0.04925 <0.00019 - - - -
1,1 Di chloroethane <10 0.04925 <0.00019 268 - 2.68 IOELV
1,1-Dichloroethylene <10 0.04925 <0.00019 20 - 0.2 -
1,2-Dichloroethane <10 0.04925 <0.00019 412 - 4.12 sk, IOELV
1,2-Dichloroethylene <30 0.04925 <0.00056 20 0.2 -
1,3-Butadiene <10 0.04925 <0.00019 - - - -
1,4 epoxy 1,3- <10 0.04925 <0.00019 ) ) ) )
butadiene
1-Propanethiol <10 0.04925 <0.00019 - - - -
2-butoxyethanol <10 0.04925 <0.00019 8 246 0.08 sk, I0ELV
0.04925 BOELV, Sk,
Benzene 21 0.00039 3.0 & - 0.03 Carc.1A,
S Muta.1B
Butyric acid <10 0.04925 <0.00019 & ] ] -
1106260 — Carbon disulphide <10 0.04925 <0.00019 _ﬂoﬁ\’é‘“ 15 - 0.15 Sk, IOELV
1 trace landfill Carbon tetrachloride <10 0.04925 <0.00019 & 126 - 0.126 Sk
as screen — . _ <
? 09-42 = 1420 = Iy loroethane 44 0.04925 0.00082% & 268 - 2.68 IOELV
278 min S 0.1 10
Dichloromethane <10 0.04925 <0.00046 174 - 1.74 ' ' -
27/06/18 . - : =€
Dimethy! disulphide <10 0.04925 /o@é;@m 9 1.90 - 0.019 -
Dimethyl sulphide <10 0.04925 _ £0.00019 55.47 - 0.5547 -
Ethyl butyrate <25 0.04925 5" <0.00047 - - - -
Ethyl Mercaptan <10 0.04925 9 <0.00019 1 0.01 -
Hydrogen sulphide <60 0.04925 <0.0011 7 14 0.07 IOELV
Methyl Mercaptan <30 0.04925 <0.00056 1 - 0.01 -
N-Butyl Mercaptan <10 0.04925 <0.00019 1.8 - 0.018 -
Styrene 160 0.04925 0.0030 85 170 0.85 -
Toluene 720 0.04925 0.013 192 384 1.92 Sk, I0ELV
Trichloroethylene <10 0.04925 <0.00019 58.66 146.65 0.5866 sk, Carc.1B
Vinyl chloride monomer <10 0.04925 <0.00019 7.77 - 0.0777 Carc.1A, BOELV
Formaldehyde 2800 0.11305 0.023 0.26 0.53 0.0026 Carc.1B, Sens.
! 7422700099 Acetaldehyde 900 0.11305 0.0073 45 45 0.45 -
1 7221505172 Arsenic <1000 0.11755 <0.008 0.01 - 0.0001 Carc.1A
1 7611800867 Mercury 15 0.09445 0.00014 0.01 0.03 0.0001 Sk
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Table 3.3. Results from monitoring of House 47 — Location 2

Environmental

| quitc_)ring_ Sample ID durs;:gﬁlgnd Compound identity Compound szlr:ﬁ:: Compound s 8 hr OEL vglue 15 T;FUSEL Asse,ssment Levels EX:’;‘L?SE:? of Limit v_alue for Other risk
ocation identity times mass (ng) (Nm®) conc. (mg/Nm®) (mg/Nm°) (mg/Nm®) (EAL s()m—gl/.nc:?)g term cumulative effects cumulative effect factors
1-Pentene <10 0.06057 <0.00015 - - - -
1,1 Di chloroethane <10 0.06057 <0.00015 268 - 2.68 IOELV
1,1-Dichloroethylene <10 0.06057 <0.00015 20 - 0.2 -
1,2-Dichloroethane <10 0.06057 <0.00015 412 - 412 sk, IOELV
1,2-Dichloroethylene <30 0.06057 <0.00046 20 0.2 -
1,3-Butadiene <10 0.06057 <0.00015 - - - -
e epoxy 1.5 <10 0.06057 <0.00015 . . : .
1-Propanethiol <10 0.06057 <0.00015 - - - -
2-butoxyethanol <10 0.06057 <0.00015 8 246 0.08 sk, I0ELV
0.06057 BOELV, Sk,
Benzene 14 0.00021 3.0 - 0.03 Carc.1A,
Muta.1B
Butyric acid <10 0.06057 <0.00015 - - - -
1025504 — Carbon disulphide <10 0.06057 <0.00015 15" : 0.15 Sk, I0ELV
2 trace landfill Carbon tetrachloride <10 0.06057 0.00015 & A&’Pz.s - 0.126 Sk
gas sereen 09'4284; :Tﬁfg ~ | Chloroethane 38 0.06057 0.00058 +tO& 268 - 2.68 IOELV
Dichloromethane <10 0.06057 <0.00015C 7 174 : 1.74 008 10 :
27/06118 Dimethy! disulphide <10 0.06057 <0.00085" 1.90 - 0.019 -
Dimethy! sulphide <10 0.06057 <000075 55.47 - 0.554 -
Ethyl butyrate <25 0.06057 000038 - - - -
Ethyl Mercaptan <10 0.06057 [ 0.00015 1 0.01 -
Hydrogen sulphide <60 0.06057 ,\&’* <0.00091 7 14 0.07 IOELV
Methyl Mercaptan <30 0.06057~ <0.00046 1 - 0.01 -
N-Butyl Mercaptan <10 0.06057 <0.00015 1.8 - 0.018 -
Styrene 170 0.06057 0.0026 85 170 0.85 -
Toluene 370 0.06057 0.0056 192 384 1.92 sk, IOELV
Trichloroethylene <10 0.06057 <0.00015 58.66 146.65 0.586 sk, Carc.1B
Vinyl chloride monomer <10 0.06057 <0.00015 7.77 - 0.077 Carc.1A, BOELV
2| e me e oger i
7221505506 Arsenic <1000 0.11791 <0.008 0.01 - 0.0001 Carc.1A
7611800094 Mercury 23 0.11793 0.00018 0.01 0.03 0.0001 Sk
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Table 3.4. Results from TOC as Methane monitoring of House 47, 52 and 53

Mulroy Environmental Ltd

Monitoring

location identity Sample ID Sample duration and times Specific location Compound identity Compound conc. (mg/Nm"~)
Hse 47 14/08/2018 15.10PM to 15.14PM Radon sump Total Organic Carbon (TOC) as Methane 0.053
> ' o1 House external Total Organic Carbon (TOC) as Methane 0.053
Utility Total Organic Carbon (TOC) as Methane 2.385
Toilet Total Organic Carbon (TOC) as Methane 3.604
Kitchen Total Organic Carbon (TOC) as Methane 1.484
Hse 53 14/10/2018 15.38PM to 15.48PM Civing room Total Organic Carbon (TOC) as Methane T
3 Radon sump Total Organic Carbon (TOC) as Methane 0.106
House external Total Organic Carbon (TOC) as Methane 0.106
Utility Total Organic Carbon (TOC) as Methane 0.106
Toilet Total Organic Carbon (TOC) as Methane 0.106
Hse 52 14/10/2018 16.00PM to 16.12PM Kitchen Total Organic Carbon (TOC) as Methane 0.212
Radon sump Total Organic Carbon (TOC) as Methane 0
House External Total Organic Carbon (TOC) as Methane 0.053
g
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4, Conclusions
The following conclusions are drawn for the study:

1. With regards to comfort conditions with finished House 47, temperature, relative
humidity and Carbon dioxide levels were normal for the environment they were
monitored within (ASHRAE Standard 62.1-2004).

2. With regards to House 47 — Location 1 and 2, trace concentrations of Benzene,
Chloroethane, Styrene, Toluene, Mercury, Formaldehyde and Acetaldehyde were
detected in the headspace of the house. All detected compounds were well within the
8 hr occupational exposure limits for the each of the respective compounds. When
compound concentrations were compared to fractional exposure limit values (i.e. to
represent 24 hr exposure), the detected concentratlon levels of Formaldehyde (i.e.
fractional exposure limit value 0.0026 mg/Nm) were in excess of the fractlonal
exposure limit value. Concentration values of 0.023 and 0.017 mg/Nm® were
measured. Therefore, considering the compounds and the fact that the houses were
newly built, it is possible that compounds maybe present as a result of the building
materials used within the house. Adequate venting of the house over a period of time
should alleviate such compounds if present from building materials and the reduction
of the levels of such compounds can be verified following a period of time.

3. With regards to Total Organic Carbon (TOC) as Metgane monitoring utilising FID

technique, @
a. House No. 47: the detected levels of TOGs&@s Methane at the Radon barrier
sump was 0.053 mg/Nm The exte eas outside the house was 0.053

mg/Nm°. No other areas of the H%Qe\dvere checked as there was no access
to the internal of the house.

b. House No. 53 the detected Ie@é?@%f TOC as Methane at the Ut|||ty was
2.385 mg/Nm?, Toilet TOC\@SCMethane IeveI was 3.604 mg/Nm?, Kitchen
TOC as Methane level 49484 mg/Nm?® and Living room TOC as Methane
value was 2.756 mg/l\{ \&:The Radon barrier sump detected Ievels was 0.106
mg/Nm®. Areas screéned outside the house were 0.106 mg/Nm®. House 53
was been painted a&fhe time of the survey.

c. House No 52,1 etected levels of TOC as Methane in the Utility was 0.106
mg/Nm®, ToiletsTOC as Methane level was 0.106 mg/Nm?®, Kitchen TOC as
Methane level was 0.212 mg/Nm The Radon barrier sump was 0 mg/Nm
Areas outside the house were 0.053 mg/Nm?®.

info@odourireland.com 16

EPA Export 02-09-2020:04:41:52



Report number 2018356(3) Mulroy Environmental Ltd

5. References

—_

ASHRAE Standard 62.1-2004, www.ashrae.org.

Chemical Agents COP 2016, HSE, Ireland.

Compendium method TO-17-Determination of volatile organic compounds in ambient

air using active sampling onto sorbent tubes.

ILVs — Commission Directive 91/322/EEC of 29 May 1991

IOELVs 1 — Commission Directive 2000/39/EC of 8 June 2000

IOELVs 2 — Commission Directive 2006/15/EC of 7 February 2006.

ISO 16017-1:2000, Indoor, ambient and workplace air. Sampling and analysis of

volatile organic compounds by sorbent tube/thermal desorption/capillary gas

chromatography. Part 1: Pumped sampling.

MDHS 70 — General method for sampling airborne gases and vapours.

MDHS 72 — Volatile organic compounds in air (1993). Laboratory methods using

pumped solid sorbent tubes, thermal desorption and gas chromatography.

10. MDHS 91 — Metals and metalloids in workspace air by X-ray fluorescence
spectrometry, July 1998.

11. MDHS 96 — Volatile organic compounds in air, Laboratory methods using pumped
solid sorbent tubes, solvent desorption and gas chromatography. March 2000.

12. Mulroy Environmental Ltd., (2018), Environmental Risk Assessment Report.

13. NIOSH (NMAM) fourth Edition (1996). Volatile organic compounds (Screening)
Method 2549).

14. NIOSH 1500 and 1501 for Total and aromatic hydrocarbons sampling and

wmn

No ok

© ®

measurement, &
15. NIOSH 2539 — Aldehydes screening. N
16. NIOSH 6001 — Arsine. &
17. NIOSH 6009 — Mercury. SO
S
G
SN
NN
N
> S
o
N
Qé \\'\\Q
R
O
O
&
§
info@odourireland.com 17

EPA Export 02-09-2020:04:41:52



Report number 2018356(3) Mulroy Environmental Ltd

6. Appendix | - Site location map of site boundary and monitoring locations

Reference purposes only.
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Figure 6.1. Facility layout map showing the location of the development.
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Figure 6.2. Facility layout map showing the location Hse 47.
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7. Appendix Il - Pictures of sampling system and locations

Reference purposes only.

Figure 7.1. Location of monitoring in Hse 47, Bedroom
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8. Appendix Ill - Fractional exposure limits.

For many substances which are released to air, Environmental Quality Standards have not
been defined. Where the necessary criteria are absent then Regulators in general have
adopted interim values known as Environmental Assessment Levels (EALs). The EAL is the
concentration of a substance which in a particular environmental medium the Regulators
regard as a comparator value to enable a comparison to be made between the environmental
effects of different substances in that medium and between environmental effects in different
media and to enable the summation of those effects.

Ideally EALs to fulfil this objective would be defined for each pollutant:

e based on the sensitivity of particular habitats or receptors (in particular three main
types of receptor should be considered, protection of human health, protection of
natural ecosystems and protection of specific sensitive receptors, e.g. materials,
commercial activities requiring a particular environmental quality;

e Dbe produced according to a standardised protocol to ensure that they are consistent,
reproducible and readily understood;

e provide similar measure of protection for different receptors both within and between
media;

e take account of habitat specific environmental factors such as pH, nutrient status,
bioaccumulation, transfer and transformation processes where necessary.

A suite of EALs derived in this consistent manner is not currently available; therefore, interim
values based on published information have been adopted. &
&

Ideally EALs for those substances where there are no exig}l&l\g criteria would be derived direct
from toxicological data on the effects of the poIIutacp\F\gﬁa particular receptor. However, an
assessment of this type would be a very substaitial undertaking which could only be
considered over an extended timescale. One a@ﬁ?@é h to overcoming this problem is to make
use of occupational exposure limits which pé@‘?' & an assessment for a specific receptor (i.e.
adult human workforce) of the toxicologicgl}’% cts of a pollutant. These values might then be
progressively revised as further informeg@ and resources allow. Indeed a similar approach to
this was followed by the then Factogfy? Inspectorate in 1968 when a large number of
occupational standards were adop from the American Conference of Governmental
Industrial Hygienists (HMSO 1968 yﬁhich have since been progressively revised by the Health
and Safety Executive on the bagggéf new information and UK experience.

O
Occupational exposure limits are intended to set a level of exposure based on 8 hours per day,
5 days per week during a normal employment lifetime below which adverse effects are unlikely
to arise for the majority of the working population who may be exposed. Occupational limit
values may be derived from either actual data on workers or animal toxicity data; in addition,
factors such as the ability to achieve or measure the proposed limit may also be taken into
consideration. Consequently, the precise basis on which limit values have been set is difficult
to determine and a cautious approach needs to be taken in deriving EALs from occupational
exposure limits.

In deriving EALs for long-term exposure from occupational limits two factors need to be taken
into consideration, the duration of exposure of the general population compared with the
workforce and the sensitivity of the group at risk. The weekly exposure of the local population
could be up to 168 hours per week (7*24 hrs) rather than the 40 hours (5*8 hrs) which might
be expected for the workforce. Moreover, exposure for the general population may extend to
52 weeks compared with an average working year of 44 weeks. On this basis the minimum
safety factor would be 4.96 (i.e. (168/40 * 52/44). In addition, since there may be no recovery
period between exposure sessions and exposure could be for a lifetime a further safety factor
of 2 could be introduced giving a total safety factor of 10.

It might also be expected that the general population will contain more sensitive individuals, for
example, children, the elderly or those with diseases such as asthma, than workers who are
typically between the ages of 16 and 65. In the absence of other information a factor of 10 is
normally used to allow for differences between the population mean and the response of
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sensitive individuals (WHO 1994). This is likely to be conservative since, in setting
occupational limit values, some allowance will have been made for variation in the sensitivity of
the workforce to the pollutant concerned. Combining the safety factors for exposure and
sensitivity of the general population gives a long-term air quality standard of 1/100th of the 8-
hour occupational exposure limit.

In the UK the Health and Safety Executive distinguish two types of long term occupational
exposure limits, occupational exposure standards (OESs) and maximum exposure limits
(MELs). MELs are set for chemicals where there is particular concern, for example
carcinogens, or doubt over the actual no effect level and for occupational health purposes it is
an offence to exceed a MEL. Within the workplace this leads to an emphasis on reducing
average levels of exposure of the chemical to ensure that the MEL is not exceeded. In practice
this leads to an additional safety margin of up to 5 for chemicals which have MELs over those
which have OES values. Effectively, therefore, an additional safety factor of up to 5 is achieved
in the workplace by setting an MEL and this factor has been incorporated in determining an
EAL for those chemicals listed as having an MEL in HSE Guidance Note EH40/2001 (ref 19).
For example a safety factor of 500 (10*10*5) is used to set the long term EAL for such
substances.

Where no short-term environmental criteria have been identified in the literature a similar
approach to their derivation from occupational exposure limits can be adapted to that
described above for long-term EALs. However, in this instance it would be more appropriate to
calculate values based on the short-term exposure limits (STELs) set by HSE. Where STELs
are not listed then a value of 3 times the 8 hour time weighted average occupational exposure
limit may be used. &

@é

Since STELs are by definition appropriate for consideratign of short-term impacts there is no
need for additional safety factors relating to the dufation of exposure as suggested for the
derivation of long term EALs. Moreover, as STELs alteady incorporate a limited safety margin
for variation in the sensitivity of the workforce @ itional factor of 10 is likely to be adequate
to account for the increased sensitivity of thq:ﬁ@%n*eral population (ref 20). However, since many
atmospheric dispersion models are only produce estimates for time averaging periods
in the order of 1 hour it would be convefi for the short term EALS also to be expressed on
this basis. Typically ratios betweeriCgficentrations measured over a 15 minute averaging
period and those taken over an thﬁ)omay be between 1.3 - 2.3. Given this relatively small
range and the likely over esti @ of the safety factor representing variation in human
sensitivity it is proposed to ado&?/alue of 1/10th of the STEL as the short-term EAL.

Where the substance attracts a maximum exposure limit value then an additional safety factor
of 5 can be included on a similar basis to that described for the derivation of long term EALS.

It is recognised that the derived safety factors have been derived largely on the basis of
experience and that for some substances the “true” EAL derived from a more fundamental
study of the toxicological data may be very different. EALs derived in this manner need
therefore to be treated with caution and where necessary further work undertaken to assess
the implication of any actual or potential breaches. However, some comfort in the use of these
safety factors may be gained from the fact that they have been applied in many permits in the
past and therefore have been subjected to considerable public scrutiny (Environment Agency,
H1 — Part 2 080328).
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9. Appendix IV — Laboratory test results.
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Concept Reference:
Project Site:
Customer Reference:

Tube XAD Piperidine
(226-118)

Subcontracted anlaysis

750595
Barnageerogh Cove
BAN47270618

Analysed as Tube XAD Piperidine (226-118)

Concept Reference | 750595 002 | 750595 006 | 750595 011

Customer Sample Reference | 7422700099 | 7422700092 | 7422700097

Test Sample AR

AR AR

Volume |

122.848

102.907

Date Sampled | 27-JUN-2018 | 27-JUN-2018 | 27-JUN-2018

Determinand Method LOD Units Symbol
Acetaldehyde GC/FID (Sub) 0.1 Ug SN 0.9 0.7 <0.1
Calc Calc mg/m3 N 0.0073 0.0068
Calc Calc ppm N 0.0041 0.0038
Formaldehyde GC/FID (Sub) 0.1 Ug SU 2.8 1.8 0.1
Calc Calc mg/m3 N 0.023 0.017
Calc Calc ppm N 0.019 0.014

Concept Reference:
Project Site:
Customer Reference:

Tube Anasorb C300 (226
-17-1A)

750595
Barnageerogh Cove
BAN47270618

Analysed as Tube Anasorb C300 (226-17-1A)

Arsenic

00

Concept Referé{ce

750595 003 [ 750595 007 | 750595 010

Customer Sample Reference

7221505172 | 7221505506 | 7221411361

Test Sample

AR

AR AR

Volume |

127.741 1

28.1224

Date Sampled

27-JUN-2018 | 27-JUN-2018 | 27-JUN-2018

Determinand Method LOD Units Symbol
Arsenic ICP/OES 1 Hg U <1 <1 <1
Calc Calc mg/m3 N <0.008 <0.008
Calc Calc ppm N <0.0026 <0.0025

Produced by Concept Life Sciences, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE

Mercury
Concept Reference | 750595 004 | 750595 008 | 750595 012
Customer Sample Reference | 7611800867 | 7611800094 | 7611801065
Test Sample AR AR AR &
Volume | 102.6376 128.1498 é‘O
Date Sampled | 27-JUN-2018 | 27-JUN-2018 27-.]UN—20].§’\,<
Iy
Determinand Method LOD Units Symbol A\\ rp
Mercury CVAFS 5 ng 8] 1315 (13) 23 ocpv \@7 <5
Calc Calc mg/m3 N 0.00014 0.00018"
Calc Calc ppm N 0.000018 OAOQ@Z%\P
Q‘ \U
Concept Reference: 750595 &WQ
Project Site: Barnageerogh Cove \\Q Q{‘\\'
Customer Reference: BAN47270618 <(0 \\\\
X
Tube (Charcoal 226-09)  Analysed as Tube (Charcoal 226-09) 6\

Page 2 of 4
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Concept Reference:
Project Site:
Customer Reference:

Tube
(Tenax/Carbon/Molecula
r Sieve)

Trace Landfill Gas Suite

750595
Barnageerogh Cove
BAN47270618

Analysed as Tube (Tenax/Carbon/Molecular Sieve)

Concept Reference| 750595 001 | 750595 005 | 750595 009
Customer Sample Reference 1106260 1025594 M| 110728
Test Sample AR AR AR
Volume | 53.515 65.8171
Date Sampled | 27-JUN-2018 | 27-JUN-2018 | 27-JUN-2018
Determinand Method LOD Units Symbol
1 Pentene GC/MS (TD SIR) 10 ng U <10 <10 <10
Calc Calc mg/m3 N <0.00019 <0.00015
Calc Calc ppm N <0.000065 <0.000053
1,1-Dichloroethane GC/MS (TD SIR) 10 ng U <10 <10 <10
Calc Calc mg/m3 N <0.00019 <0.00015
Calc Calc ppm N <0.000046 <0.000038
1,1-Dichloroethylene GC/MS (TD SIR) 10 ng U <10 <10 <10
Calc Calc mg/m3 N <0.00019 <0.00015
Calc Calc ppm N <0.000047 <0.000038
1,2-Dichloroethane GC/MS (TD SIR) 10 ng N <10 <10 <10
Calc Calc mg/m3 N <0.00019 <0.00015
Calc Calc ppm N <0.000046 <0.000038
1,2-Dichloroethylene GC/MS (TD SIR) 30 ng U <30 <30 <30
Calc Calc mg/m3 N <0.00056 <0.00046
Calc Calc ppm N <0.00014 <0.00011
1,3-Butadiene GC/MS (TD SIR) 10 ng U <10 <10 <10
Calc Calc mg/m3 N <0.00019 <0.00015 _dy
calc calc | ppm N <0.000084 | <0.000069 (V)
1,4 epoxy 1,3-butadiene | GC/MS (TD SIR) 10 ng N <10 <10 é@w
Calc Calc mg/m3 N <0.00019 <0.00015.0 F &\
calc calc | ppm N <0.000067 | <0.000035 |
1-Propanethiol GC/Ms (TDSIR) | 10 ng u ©9 <10 A ¢9<10
Calc Calc | mg/m3 N <0.00019 | <SD.00D15
calc calc | ppm N <0.000060~ ]2 <¢hbooas
2-butoxyethanol GCIMS (TDSIR) | 10 ng N <10 [ <10 <10
Calc Calc mg/m3 N <0, 1@ <0.00015
Calc Calc ppm N (%&Q@Q <0.000031
Benzene GC/MS (TD SIR) 10 ng U < 0,\\\ 1 14 <10
Calc Calc mg/m3 N 005.00039 0.00021
Calc Calc ppm N x| 0.00012 0.000067
Butyric acid GC/MS (TD SIR) 10 ng B@ <10 <10 <10
Calc Calc mg/m3 (,o N <0.00019 <0.00015
Calc Calc ppm N <0.000052 <0.000042
Carbon disulphide GC/MS (TD SIR) 10 ng N 13 <10 (13)<10 (13 <10
Calc Calc mg/m3 N <0.00019 <0.00015
Calc Calc ppm N <0.000060 <0.000049
Carbon tetrachloride GC/MS (TD SIR) 10 ng U <10 <10 <10
Calc Calc mg/m3 N <0.00019 <0.00015
Calc Calc ppm N <0.000030 <0.000024
Chloroethane GC/MS (TD SIR) 30 ng N 44 38 <30
Calc Calc mg/m3 N 0.00082 0.00058
Calc Calc ppm N 0.00031 0.00022
Dichloromethane GC/MS (TD SIR) 10 ng N <10 <10 <10
Calc Calc mg/m3 N <0.00019 <0.00015
Calc Calc ppm N <0.000054 <0.000044
Dimethyl disulphide GC/MS (TD SIR) 10 ng N <10 <10 <10
Calc Calc mg/m3 N <0.00019 <0.00015
Calc Calc ppm N <0.000049 <0.000039
Dimethyl sulphide GC/MS (TD SIR) 10 ng U 68) <10 68) <10 68) <10
Calc Calc mg/m3 N <0.00019 <0.00015
Calc Calc ppm N <0.000074 <0.000060
Ethyl butyrate GC/MS (TD SIR) 25 ng N <25 <25 <25
Calc Calc mg/m3 N <0.00047 <0.00038
Calc Calc ppm N <0.000098 <0.000080
Ethyl Mercaptan GC/MS (TD SIR) 10 ng N <10 <10 <10
Calc Calc mg/m3 N <0.00019 <0.00015
Calc Calc | ppm N <0.000074 | <0.000060

Produced by Concept Life Sciences, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE
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Concept Reference:
Project Site:
Customer Reference:

Tube
(Tenax/Carbon/Molecula
r Sieve)

Trace Landfill Gas Suite

750595

Barnageerogh Cove

BAN47270618

Analysed as Tube (Tenax/Carbon/Molecular Sieve)

Concept Reference| 750595 001 | 750595 005 | 750595 009
Customer Sample Reference 1106260 1025594 M| 110728
Test Sample AR AR AR
Volume | 53.515 65.8171
Date Sampled | 27-JUN-2018 | 27-JUN-2018 | 27-JUN-2018
Determinand Method LOD Units Symbol
Hydrogen sulphide GC/MS (TD SIR) 60 ng N <60 <60 <60
Calc Calc mg/m3 N <0.0011 <0.00091
Calc Calc ppm N <0.00080 <0.00065
Methyl Mercaptan GC/MS (TD SIR) 30 ng N <30 <30 <30
Calc Calc mg/m3 N <0.00056 <0.00046
Calc Calc ppm N <0.00028 <0.00023
N-Butyl Mercaptan GC/MS (TD SIR) 10 ng U 68) <10 68) <10 68) <10
Calc Calc mg/m3 N <0.00019 <0.00015
Calc Calc ppm N <0.000051 <0.000041
Styrene GC/MS (TD SIR) 10 ng N 160 170 <10
Calc Calc mg/m3 N 0.0030 0.0026
Calc Calc ppm N 0.00070 0.00061
Toluene GC/MS (TD SIR) 10 ng N 720 370 (13) <10
Calc Calc mg/m3 N 0.013 0.0056
Calc Calc ppm N 0.0036 0.0015
Trichloroethylene GC/MS (TD SIR) 10 ng U <10 <10 <10
Calc Calc mg/m3 N <0.00019 <0.00015 _dy
calc calc | ppm N <0.000035 | <0.000028 (V)
Vinyl chloride monomer | GC/MS (TD SIR) 10 ng U 68)<10 68) <10 (S’ﬁ
Calc Calc mg/m3 N <0.00019 <0.00015.0 F &\
calc calc | ppm N <0.000073 | <0.000 \,\’, ©
&
SO
Index to sym bc&s%u@ed in 750595-1
S
Value A&v\o\\ Description
AR | As Reddved
13 N ts have been blank corrected.
68 Sutside scope of UKAS accreditation
SA | Analysis was subcontracted
(\%) Analysis is UKAS accredited
:JV N Analysis is not UKAS accredited
C Calculation

Produced by Concept Life Sciences, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE
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Winsac Ltd. — Environmental Risk Assessment — Barnageeragh Cove, Skerries Appendices

MULROY ENVIRONMENTAL TEST REPORT
TO EXAMINE IF VOLATILE ORGANIC COMPOUNDS (VOCs)

ARE BEING EMITTED FROM THE WATER MAINS FROST
PROTECTION PLUG

USED IN HAMILTON PLACE, BARNAGEERAGH COVE,
SKERRIES, COUNTY
DUBLIN
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TEST —TO EXAMINE IF VOLATILE ORGANIC COMPOUNDS (VOCs) ARE
BEING EMITTED FROM THE WATER MAINS FROST PROTECTION PLUG
USED INHAMILTON PLACE, BARNAGEERAGH COVE, SKERRIES, COUNTY

DUBLIN
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Plate 1: Water main meter box viewed from above

Plate 2: Water main meter box with black HDPE circular cap removed

Page 2 of 5
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Plate 3: Water main meter box with black HDPE circufar cap removed and frost
protection plug removed (Se%x% left)

Plate 4: Closer view of water main meter without frost protection plug
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TEST —TO EXAMINE IF VOLATILE ORGANIC COMPOUNDSARE BEING
EMITTED FROM WATER MAINS FROST PROTECTION PLUG

Procedure:

1) On the 26" November, the frost protection plug was removed from the water meter box at
the front of Residence No. 26 and tested for VOCs within 24 hours.

2) MiniRae2000 Photoionization Detector (PID) was turned on and zeroed out.

3) Anempty plastic ‘food grade’ zip lock bag was opened up with some fresh air introduced
and re-zipped and allowed to equilibrate for 15 minutes. Following this it was tested for
background VV OCs using the MiniRae2000 Photoionization Detector (PID). No VOCswere
detected (please see Plate 5 below).

Plate 5: Headspace reading of empty zip lock bag (i.e. Control)

4) The frost protection plug was placed into the same ziploc bag, the ziploc bag was sealed
and alowed to equilibrate for 15 minutes. Following this, the headspace within the ziploc
bag was tested for VOCs. The instrument showed a steady reading of 20.4ppm VOC
reading (please see plate 6 following).

It should be noted that prior to examination, the frost protection plug was examined for
odours. It was observed that it was wet from exposur e to moisture within the manhole
chamber and gave off a plastic/solvent type odour.

Page 4 of 5
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Plate 6. Headspace reading of zip lock bag wé;ﬁ}@é;t protection plug tested after the
frost prot%@ﬁ plug
N
&éd s‘é
This procedure was repeated on afurgj@r@occas ons and on each occasion, a headspace VOC
reading of in excess of 20ppm was ogré] ned. Prior to each reading, the PID was removed from

the zip lock back and allowed to ﬁro for up to 5 minutes.
&

Page5 of 5

EPA Export 02-09-2020:04:41:53



EPA Export 02-09-2020:04:41:53



Winsac Ltd. — Environmental Risk Assessment — Barnageeragh Cove, Skerries Appendices

GAS ANALYSIS OF HEADSPACE AIR WITHIN GAS
SAMPLING BAG CONTAINING FROST PROTECTION
CAPS FROM HOUSE 26 & 52, BARNAGEERAGH COVE,

SKERRIES, COUNTY DUBLIN31ST

JANUARY 2019, REPORT NUMBER: 2019035 (1)
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ODOUR MONITORING IRELAND LTD
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Report number 2019035(1) Mulroy Environmental Ltd

This document is submitted as part of an investigative study of the emissions from two frost
protection caps. The frost protection caps were delivered to OMI Ltd in zip lok bags.

Respectively submitted,

Brian Sheridan B.Sc. M.Sc. (Agr) Ph.D (Eng).

For and on behalf of Odour Monitoring Ireland™
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Report number 2019035(1) Mulroy Environmental Ltd

Executive Summary

Odour Monitoring Ireland Ltd was commissioned by Mulroy Environmental Ltd to perform
headspace gas analysis of two frost protection caps taken from outside House 26 and 52,
Barnageeragh Cove, Skerries, Co. Dublin). The frost caps were delivered to OMI Ltd
premises on the 09" Jan 2019. The frost caps were remove from their zip lok transport
sample bags and placed inside Nalophan gas sampling bags. These were then filled with 6.0
Grade Nitrogen and allowed to sit within this sealed environment for a period of three days.
Following this period of time, the gas sample bag was subsampled using appropriate sample
media to allow for characterisation of compounds that could potentially diffuse from the frost
protection cap into the nitrogen atmosphere.

Subsampling was performed in accordance with appropriate sampling techniques. Once
sampling was complete, the sample media was transported to the laboratory for analysis
HPLC and Thermal desorption GCMS.

The following conclusions were developed for the study. These include:

1. With regards to the monitoring of Frost protection cap located outside House 26, a
number of compounds were detected. These include Hydrogen sulphide, Styrene,
Toluene, Formaldehgde and Acetaldehyde. The concentrations range from 0.002723
to 0.149393 mg/Nm”. No other compound above the LLOD was detected within the
analysis screen. i

&

2. With regards to the monitoring of frost protectio@ﬁ‘ééap from outside House 52, a
number of compounds were detected. Thegg igslude Hydrogen sulphide, Toluene,
Formaldehyde and Acetaldehyde. The congghtiations range from 0.03725 to 0.10663
mg/Nm®. No other compound above @%EQOD was detected within the analysis

screen. Q°\
s
X (\éf\
&
&S
N
<<on\
©
P
S
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Report number 2019035(1) Mulroy Environmental Ltd

1. Introduction and scope

1. Introduction

Odour Monitoring Ireland Ltd was commissioned by Mulroy Environmental Ltd to perform
headspace gas analysis of two frost protection caps taken from outside House 26 and 52,
Barnageeragh Cove, Skerries, Co. Dublin). The aim of the study was to ascertain the
potential for the frost protection caps to degas compounds to atmosphere.

Monitoring was performed for a number of compound groups to include:

o Trace Landfill gas screen;
o Formaldehyde and Acetaldehyde.

All continuous and active grab sampling techniques were in accordance with international
sampling methodologies contained in Section 2 and all grab samples were tested in a UKAS
accredited test house (UKAS1549).
This report presents the materials and methods, results and discussion and conclusions from
the sampling and analysis study on the 14" Jan 2019.
1.2 Scope of the study &
NS

The main aims of the study included: 0%‘6

e Headspace gas analysis monitoring of t\%p \st protection caps located within gas

tight sampling bags containing an inert Q& en atmosphere.
o Interpretation of results, where appli

8

& S

0&(\

SO

L
K
éé\é\
S
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Report number 2019035(1) Mulroy Environmental Ltd

2. Materials and methods
This section describes the materials and methods used throughout the survey.

The following standards and documents were used for reference and adhered to where
possible:
e Compendium method TO-17-Determination of volatile organic compounds in ambient
air using active sampling onto sorbent tubes.
¢ MDHS 70 — General method for sampling airborne gases and vapours.
e MDHS 72 — Volatile organic compounds in air (1993). Laboratory methods using
pumped solid sorbent tubes, thermal desorption and gas chromatography.
e MDHS 96 — Volatile organic compounds in air, Laboratory methods using pumped
solid sorbent tubes, solvent desorption and gas chromatography. March 2000.
e NIOSH (NMAM) fourth Edition (1996). Volatile organic compounds (Screening)
Method 2549).
e NIOSH 1500 and 1501 for Total and aromatic hydrocarbons sampling and
measurement,
e NIOSH 2539 — Aldehydes screening.
e [SO 16017-1:2000, Indoor, ambient and workplace air. Sampling and analysis of
volatile organic compounds by sorbent tube/thermal desorption/capillary gas
chromatography. Part 1: Pumped sampling.

2.1 General description of sampling and analysis technitjues
&
A number of sampling techniques were used to ch@a%te%se the headspace air in the gas
tight sampling bags for the frost protection capss from outside House 26 and 52,
Barnageeragh Cove, Skerries, Co. Dublin (s .\&ble 2.1). Active grab sampling using
sorption tubes was performed. Sorption tube ling and analysis were performed to allow
for the characterisation (i.e. both qualitativecang semi quantitative) of sampled air for named
compound concentrations throughout th@éﬁ@%ling event.
N

Table 2.1 provides information on théi@t%q\/ving items and includes:
O

Sample identity key, £

Description of monitor&)@@ location,

Type of monitoring performed,

Monitoring standards applied where applicable,

Monitoring details,

Analysis laboratory details,

Description of sampling media.

info@odourireland.com 2
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Mulroy Environmental Ltd

Table 2.1. Description for headspace air analysis carried out on frost protection caps from outside House 26 and 52 Barnageeragh Cove, Skerries, Dublin on the 14" Jan 2019.

Monitoring
location key

Description of
monitoring location and
Date

Monitoring performed

Standards applied

Monitoring details

Analysis laboratory

Sampling media

Frost protection cap —
House 26

Formaldehyde, Acetaldehyde, Trace landfill gas

screen

ISO16017, USEPA TO17, MDHS 70,72 and ¢
96, NIOSH 1500, 1501, 2539, 2549 é\\\)
&
NS
ooo\'é\
r@ AK

Frost protection cap was placed inside
Nalophan sample bag and sealed. The
sample bag was filled (70 litres) with 6.0
Nitrogen. The bag was left to stand for a
period of 3 days to allow for any
compounds to diffuse into the nitrogen
atmosphere where by this could then be
sampled onto specific sorption tubes for
the target analytes.

UKAS 1549

Sorbent tube SKC226-119,
Multibed silcosteel dual layer
thermal desorption

Frost protection cap —
House 52

Formaldehyde, Acetaldehyde, Trace landfill gas

screen

\\}Qo\,)}@v
N &
S
&
ISO16017, USER/ 97, MDHS 70,72 and
96, NIOSH 1506; l.&”’ 2539, 2549
N

D

S
&

&

Frost protection cap was placed inside
Nalophan sample bag and sealed. The
sample bag was filled (70 litres) with 6.0
Nitrogen. The bag was left to stand for a
period of 3 days to allow for any
compounds to diffuse into the nitrogen
atmosphere where by this could then be
sampled onto specific sorption tubes for
the target analytes.

UKAS 1549

Sorbent tube SKC226-119,
Multibed silcosteel dual layer
thermal desorption

info@odourireland.com
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Report number 2019035(1) Mulroy Environmental Ltd

2.2 Monitoring for specified compounds in headspace of gas sampling bag
containing frost protection caps from House 26 and 52 Barnageeragh Cove, Sketrries,
Co. Dublin on the 14™ Jan 2019.

The following range of compounds / parameters that were actively monitored using sorbent
based media are detailed in Table 2.1. An overview of the monitoring standards applied is
detailed in Section 2.

In order to pre-concentrate each compound upon each sorbent, a pre-calibrated controlled
volume of sample air was drawn through each tube by a SKC air sampling pump for the
monitoring period (Active sampling/pumped sampling). Each SKC pump was pre-calibrated
with their specific sorbent using a Bios Primary flow calibrator (UKAS traceable Cert No.
N022746).

Each pump was calibrated to an optimal flow rate (of between approx. 200 and 400 mis/min
depending on sample location and sample type) for sorbent tubes.

When sampling was completed all tubes were sealed and stored in flexible air / light tight
containers and transported to the analysing laboratory and analysed by means of HPLC and
thermal desorption / solvent extraction GCMS, GCFID, in a UKAS accredited laboratory
(UKAS 1549).

A number of QA procedures were implemented into the sampling.and analysis run to include:
NS

e Front and back sorbent beds were analysed. The %@%k bed was confirmed to be less
than 5% of the total sample conc. which is a gtgtgq requirement of EN13649:2014.
Q&

S
e All sorbent tubes were sealed and contaj ,e\dgi\n air tight and light proof containers for
transport to the laboratory. All sam sWere stored below 25 deg. C. This is a
requirement of EN13649:2014. & °
S
e Travel/Sample blanks were inq‘é\r@"g}\rated into the measurement sequence. In addition,
the laboratory included in%ig@%ent and method blanks into their measurement

sequence. %
q XS
e Sample volume flow and pump calibration was performed before sampling and

after sampling and these were recorded in the site data sheets. In addition, it was
confirmed that the variation between before and after calibration was less than 1% of
the flow range on the day of sampling for all samples taken on the 14" Jan 2019. The
sample flow rate primary flow standard measured flow to an accuracy of 0.001 L/min
over the range with a calibration accuracy of less than or equal to 1%.

e Total sample volumes chosen were a combination of analytical techniques lower limit
of detection calculations and as specified in standard requirements.
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3. Results of the monitoring exercise and discussion
This section provides the results obtained during the survey.

3.1  Gas analysis results

Tables 3.1 to 3.2 present the result of the monitoring on each frost protection cap from
outside House 26 and 52.

As can be observed from the analysis results from the sampling of headspace air from Frost
protection cap located outside House 26, a number of compounds were detected. These
include Hydrogen sulphide, Styrene, Toluene, Formaldehyde and Acetaldehyde. The
concentrations range from 0.002723 to 0.149393 mg/Nm3. No other compound above the
LLOD was detected within the analysis screen.

Table 3.2 presents the results of the monitoring of frost protection cap from outside House 52.
As can be observed from the analysis results from the sampling of headspace air from Frost
protection cap located outside House 52, a number of compounds were detected. These
include Hydrogen sulphide, Toluene, Formaldehyde and Acetaldehyde. The concentrations
range from 0.03725 to 0.10663 mg/Nm?®. No other compound above the LLOD was detected
within the analysis screen.
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3.1.1 Gas analysis results for Frost cap from outside House 26

Table 3.1. Results from monitoring of headspace air for Frost protection cap from outside House 26.

info@odourireland.com

Monitoring Sample ID dursaat?c:ﬁlgnd Compound identit Compound sgmfnlz Co?opncz:und Risk factors
location identity P times P Y | mass (ng) (Nm3) (mg /Nrrlls)
1-Pentene <10 0.00661 <0.001513 -
1,1 Di chloroethane <10 0.00661 <0.001513 IOELV
1,1-Dichloroethylene <10 0.00661 <0.001513 -
1,2-Dichloroethane <10 0.00661 <0.001513 Sk, IOELV
1,2-Dichloroethylene <30 0.00661 <0.004539 -
1,3-Butadiene <10 0.00661 <0.001513 -
1e ehoxy 1,5 <10 0.00661 <0.001513 .
1-Propanethiol <10 0.00661 <0.001513 -
2-butoxyethanol <10 0.00661 <0.001513 Sk, IOELV
BOELYV, Sk,
Benzene <10& 0.00661 <0.001513 Carc.1A,
&> Muta.1B
Butyric acid ) &0}‘21 0 0.00661 <0.001513 -
1042204 — 12:06 — 12:41 | Carbon tetrachlorig§° 5\(& <10 0.00661 <0.001513 Sk
1 trace landill | —35min | Ghioroethane & & <30 0.00661 | <0.004539 IOELV
° 14/01/18 | Dichlorometisaps” <10 0.00661 <0.001513 -
Dimethykglissiphide <10 0.00661 <0.001513 -
Dim@&x{\%lphide <10 0.00661 <0.001513 -
Ethy|Butyrate <25 0.00661 <0.003782 -
(@ﬁyl Mercaptan <10 0.00661 <0.001513 -
Hydrogen sulphide 820 0.00661 0.124054 IOELV
Methyl Mercaptan <30 0.00661 <0.004539 -
N-Butyl Mercaptan <10 0.00661 <0.001513 -
Styrene 18 0.00661 0.002723 -
Toluene 220 0.00661 0.033283 Sk, IOELV
Trichloroethylene <10 0.00661 <0.001513 Sk, Carc 1B
24— 1340 viny! ehioride <10 0.00661 | <0.001513 Care 12
1 cossoorars | T °™" | Formaldehyde 900 0.02142 0.042017 Care. 1B,
14/01/18 Acetaldehyde 3200 0.02142 0.149393 -
6
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3.1.2 Gas analysis results for Frost cap from outside House 52

Table 3.2. Results from monitoring of headspace air for Frost protection cap from outside House 52.

info@odourireland.com

Monitoring Sample Compound Sample Compound
L . Sample ID duration and | Compound identity volume conc. Risk factors
location identity . mass (ng) 3 3
times (Nm°) (mg/Nm”)
1-Pentene <10 0.00671 <0.00149 -
1,1 Di chloroethane <10 0.00671 <0.00149 IOELV
1,1-Dichloroethylene <10 0.00671 <0.00149 -
1,2-Dichloroethane <10 0.00671 <0.00149 Sk, IOELV
1,2-Dichloroethylene <30 0.00671 <0.004471 -
1,3-Butadiene <10 0.00671 <0.00149 -
1.4 epoxy 1,3- <10 0.00671 <0.00149 :
butadiene
1-Propanethiol <10 0.00671 <0.00149 -
2-butoxyethanol <10 0.00671 <0.00149 Sk, IOELV
& BOELYV, Sk,
Benzene @8 0.00671 <0.00149 Carc.1A,
& Muta.1B
Butyric acid 060(\ 3\(& <10 0.00671 <0.00149 -
1051251 — 12:06 — 12:41 | Carbon tetrach@%@) <10 0.00671 <0.00149 Sk
2 trace landfill | -35min [ Ghioroethane <30 0.00671 <0.004471 IOELV
gas screen e
Dinwfx{\%isulphide <10 0.00671 <0.00149 -
Ding;e%ﬂ?l sulphide <10 0.00671 <0.00149 -
(\%fﬁyl butyrate <25 0.00671 <0.003726 -
Ethyl Mercaptan <10 0.00671 <0.00149 -
Hydrogen sulphide 670 0.00671 0.099851 IOELV
Methyl Mercaptan <30 0.00671 <0.004471 -
N-Butyl Mercaptan <10 0.00671 <0.00149 -
Styrene <10 0.00671 <0.00149 -
Toluene 250 0.00671 0.037258 Sk, IOELV
Trichloroethylene <10 0.00671 <0.00149 Sk, Carc 1B
Vinyl chloride Carc.1A,
19:44 — 13:40 | monomer <10 0.00671 <0.00149 BOELV
— 56 min Carc.1B,
> 5063207070 Formaldehyde 700 0.02157 0.032452 Sens.
14/01/18 Acetaldehyde 2300 0.02157 0.10663 -
7

EPA Export 02-09-2020:04:41:53



Report number 2019035(1) Mulroy Environmental Ltd

4, Conclusions

The following conclusions are drawn for the study:

1. With regards to the monitoring of Frost protection cap located outside House 26, a
number of compounds were detected. These include Hydrogen sulphide, Styrene,
Toluene, Formaldehgde and Acetaldehyde. The concentrations range from 0.002723
to 0.149393 mg/Nm~. No other compound above the LLOD was detected within the
analysis screen.

2. With regards to the monitoring of frost protection cap from outside House 52, a
number of compounds were detected. These include Hydrogen sulphide, Toluene,
Formaldehyde and Acetaldehyde. The concentrations range from 0.03725 to 0.10663
mg/Nm°. No other compound above the LLOD was detected within the analysis

screen.
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6. Appendix IV — Laboratory test results.
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Concept Reference: 795744
Customer Reference: BACOTL2140119
Tube Analysed as Tube (Tenax/Carbon/Molecular Sieve)
(Tenax/Carbon/Molecula
r Sieve)
Trace Landfill Gas Suite
Concept Reference| 795744 001 | 795744 002 | 795744 003
Customer Sample Reference 1042204 1051251 1106260
Test Sample AR AR AR
Date Sampled | 14-JAN-2019 | 14-JAN-2019 | 14-JAN-2019
Determinand Method LOD Units Symbol
1 Pentene GC/MS (TD SIR) 10 ng U <10(8) <1008) <1008
1,1-Dichloroethane GC/MS (TD SIR) 10 ng U <10 <10 <10
1,1-Dichloroethylene GC/MS (TD SIR) 10 ng U <10 <10 <10
1,2-Dichloroethane GC/MS (TD SIR) 10 ng N <10 <10 <10
1,2-Dichloroethylene GC/MS (TD SIR) 30 ng U <30 <30 <30
1,3-Butadiene GC/MS (TD SIR) 10 ng U <108 <1068 <10(®
1,4 epoxy 1,3-butadiene | GC/MS (TD SIR) 10 ng N <10 <10 <10
1-Propanethiol GC/MS (TD SIR) 10 ng U <10(68) <10(68) <1008)
2-butoxyethanol GC/MS (TD SIR) 10 ng N <10 <10 <10
Benzene GC/MS (TD SIR) 10 ng U <10 <10 <10
Butyric acid GC/MS (TD SIR) 10 ng N <10 <10 <10
Carbon disulphide GC/MS (TD SIR) 10 ng N <10 <10 <10¢3
Carbon tetrachloride GC/MS (TD SIR) 10 ng U <10 <10 <10
Chloroethane GC/MS (TD SIR) 30 ng N <30 <30 <30
Dichloromethane GC/MS (TD SIR) 10 ng N <10 <10 <10
Dimethyl disulphide GC/MS (TD SIR) 10 ng N <10 <10 <10
Dimethyl sulphide GC/MS (TD SIR) 10 ng U <10(68) <10(68) <1008)
Ethyl butyrate GC/MS (TD SIR) 25 ng N <25 <25 <25
Ethyl Mercaptan GC/MS (TD SIR) 10 ng N <10 <10 <10 g,
Hydrogen sulphide GC/MS (TDSIR) | 60 ng N 82001327 6702713) 78(13_3\\?
Methyl Mercaptan GC/MS (TD SIR) 30 ng N <30 <30 ‘0
N-Butyl Mercaptan GC/MS(TDSIR) [ 10 ng U <108 <1068 A} <¥k1068
Styrene GC/MS (TDSIR) | 10 ng N 18 <1017 <0
Toluene GCIMS (TDSIR) | 10 ng N 220 2587 <10
Trichloroethylene GC/MS (TD SIR) 10 ng U <10 \QV<@:0 <10
Vinyl chloride monomer | GC/MS (TD SIR) 10 ng U <10(68) (\Qv‘éfﬂ(%) <1008)
é’)‘\o&“é\
Concept Reference: 795744 \(\é{{‘\\,o
Customer Reference: BACOTL2140119 <<0\ \\\\Q
y i K
Tube Silica Gel DNPH Analysed as Tube Silica Gel DNPH (226-119) N\
(226-119) \0
Acetaldehyde & Formaldehyde 4‘\
Oﬁ\
Concept Reference | 795744 004 | 795744 005 | 795744 006
Customer Sample Reference | 5263207077 | 5263207070 | 5263207074
Test Sample AR AR AR
Date Sampled | 14-JAN-2019 [ 14-JAN-2019 | 14-JAN-2019
Determinand Method LOD Units Symbol
Acetaldehyde HPLC (DNPH derivative) 0.1 ug U 3.243) 2.313) <0.1
Formaldehyde HPLC (DNPH derivative) 0.1 Hg U 0.943) 0.733) 0.513)

Produced by Concept Life Sciences, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE

Index to symbols used in 795744-1

Value Description
AR As Received
13 Results have been blank corrected.
68 Outside scope of UKAS accreditation
27 Result should be considered as a minimum due to detector saturation.
U Analysis is UKAS accredited
N Analysis is not UKAS accredited
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