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1.0 Scope

This report presents the results of a survey of ambient air quality at various locations in Dublin associated with
the Greater Dublin Drainage Orbital Sewer and Wastewater Treatment Plant Project.

2.0 Methodology

The survey was conducted by TMS Environment Ltd personnel during the period 13 June — 11 July 2017. The
surveys included the following:

o Diffusion tube surveys for determination of ambient levels of nitrogen dioxide (NO2) and sulphur dioxide
(SO2), benzene, toluene, ethylbenzene and xylenes (BTEX);

e  Subjective assessments of odour at all monitoring locations where diffusion tube monitoring was
undertaken.

Diffusion tubes were used for the determination of ambient levels of nitrogen dioxide (NO2) and sulphur dioxide
(SOz2), benzene, toluene, ethylbenzene and xylenes (BTEX) at 12 locations in accordance with standard
methodologies including UK DEFRA Technical Guidance LAQM TG(09).

The levels of ambient BTEX, nitrogen dioxide (NOz) and sulphur dioxide (SOz) were measured by positioning
diffusion tubes at strategic locations for a period of approximately 28 days. The selection of sampling point
locations was determined by the location of the proposed site taking in to account the surrounding area, with
respect to the location of the samplers relative to buildings and other obstructions, height above ground and
sample collection and analysis procedures. After the exposure period was complete, the diffusion tubes were
removed from the site; the diffusion tubes were analysed using ultraviolet-visible spectrophotometry to determine
the levels of NO2 and SOz and gas chromatography (GC) with flame ionisation detection (FID) analysis for BTEX.
The locations of the tubes are marked as AQ1 — AQ12 on the attached maps in Figures 1 - 6.

The monitoring personnel also carried out subjective olfactometric assessments at the same locations during the
measurement events. The methodology conformed to the general guidance issued by the EPA in the Guidance
Note “Air Guidance Note 5 (AG5): Odour Impact Assessment Guidance for EPA Licensed Sites”. This
Guidance offers a systematic and consistent approach to the assessment of odours on and in the local area of
facilities and installations that are licensed by the Agency. While the study is aimed at establishing baseline
ambient air quality as opposed to examining the air quality impact of a licenced facility, the use of this best-practice
Guidance demonstrates the robust assessment procedures adopted for the study.

3.0 Survey results

The measurement results are presented in Tables 1 - 6. The detailed laboratory analysis results are presented in
the attached Laboratory Analysis Reports and the Field Record Sheets for the Odour Assessments.
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Table 14.2.1: Monitoring results for NO, and SO for 13 June 2017 to 27 June 2017

Monitoring Location

Monitoring dates

AQ1
) ) Q ) 13/06/2017 to
St. Francis Hospice, Connolly Hospital. North of proposed 14.8 <15
) . 27/06/2017
pumping station
AQ2
) ) 13/06/2017 to
Elm Green Nursing Home, Southeast of proposed pumping 14.1 <15
) 27/06/2017
station
AQ3 13/06/2017 to
) 15.2 <15
St. Michael's House, south of proposed WwTP 27/06/2017
AQ4 13/06/2017 to
S . 13.2 3.7
In the vicinity of the proposed WwTP site 27/06/2017
AG5 13/06/2017 to
. . 10.6 <15
In the vicinity of the proposed WwTP site 27/06/2017
AQ6 13/06/2017 to
. . 9.1 <15
In the vicinity of the proposed WwTP site 27/06/2017
AQ7 13/06/2017 to
. . 11.6 <1.5
In the vicinity of the proposed WwTP site 27/06/2017
AQ8 13/06/2017 to
_ . 145 <15
In the vicinity of the proposed WwTP site 27/06/2017
AQ9 13/06/2017 to
_ . 124 <15
In the vicinity of the proposed WwTP site 27/06/2017
AQ10 13/06/2017 to
S . 13.8 <15
In the vicinity of the proposed WwTP site 27/06/2017
AQ1l1 13/06/2017 to
9.0 <1.5
Grange 27/06/2017
AQ12 13/06/2017 to
14.0 <15
Grange 27/06/2017
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Table 14.2.2: Monitoring results for NO, and SO for 27 June 2017 to 11 July 2017

Monitoring Location Monitoring dates NO- SO,
AQ1
27/06/2017 to
St. Francis Hospice, Connolly Hospital. North of 11/07/2017 14.1 <2.66
proposed pumping station
AQ2
27/06/2017 to
Elm Green Nursing Home, Southeast of 11/07/2017 12.7 <2.65
proposed pumping station
AQ3 27/06/2017 to
11/07/2017 194 <2.85
St. Michael’s House, south of proposed WwTP
AQ4 27/06/2017 to
11/07/2017 153 <2.64
In the vicinity of the proposed WwTP site
AGS 27/06/2017 to
11/07/2017 11.0 <2.64
In the vicinity of the proposed WwTP site
AQ6 27/06/2017 to
11/07/2017 9.3 <2.64
In the vicinity of the proposed WwTP site
AQ7 27/06/2017 to
11/07/2017 103 <2.64
In the vicinity of the proposed WwTP site
AQS 27/06/2017 to
11/07/2017 104 <2.64
In the vicinity of the proposed WwTP site
AQS 27/06/2017 to
11/07/2017 11.9 <2.64
In the vicinity of the proposed WwTP site
AQ1O 27/06/2017 to
11/07/2017 137 <2.64
In the vicinity of the proposed WwTP site
AQ1L 27/06/2017 to
11/07/2017 116 <2.85
Grange
AQ1L2 27/06/2017 to
11/07/2017 16.9 <2.65
Grange
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Table 14.2.3: Monitoring results for BTEX, 13 June 2017 to 27 June 2017

Monitoring Benzene Toluene Ethylbenzene m-, p-xylene
Location pg/m3 pg/m3 pg/m3 pg/m3 0-Xyleneug/m®
AQ1 <0.38 2.03 <0.51 0.56 <0.51
AQ2 <0.38 1.23 2.75 2.53 1.02
AQ3 <0.38 1.56 1.56 1.55 0.58
AQ4 <0.38 0.72 <0.51 <0.51 <0.51
AG5 <0.38 0.56 0.80 0.94 <0.51
AQ6 0.77 3.98 <0.51 0.67 <0.51
AQ7 <0.38 2.85 2.14 2.02 0.83
AQ8 0.45 4.30 3.78 3.02 1.32
AQ9 <0.38 10.01 1.35 2.69 0.92
AQ10 <0.38 <0.43 <0.51 <0.51 <0.51
AQ11 <0.38 0.81 <0.51 <0.51 <0.51
AQ12 <0.38 4.10 <0.51 0.70 <0.51

Table 14.2.4: Monitoring results for BTEX, 27 June 2017 to 11 July 2017

Monitoring Benzene Toluene Ethylbenzene m-, p-xylene

Location ug/m-3 ug/m-3 ug/m-3 ug/m-3 0-Xylene ug/m*
AQ1 0.60 2.34 1.36 1.92 0.75
AQ2 <0.39 0.64 0.69 0.67 <0.51
AQ3 <0.39 <0.43 <0.51 <0.51 <0.51
AQ4 0.53 <0.43 <0.51 <0.51 <0.51
AG5 <0.38 0.93 1.23 111 <0.51
AQ6 0.59 1.70 <0.51 2.05 0.52
AQ7 <0.38 0.66 <0.51 <0.51 <0.51
AQ8 0.67 1.54 <0.51 <0.51 <0.51
AQ9 <0.38 <0.43 <0.51 <0.51 <0.51
AQ10 <0.38 2.10 3.61 3.27 1.26
AQ1l1l 0.42 0.59 <0.51 <0.51 <0.51
AQ12 <0.39 0.68 <0.51 <0.51 <0.51
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Table 14.2.5: Baseline Odour assessment — 27 June 2017

Monitoring Location Odour persistence Odour intensity Description
AQ1
St. Francis Hospice, Connolly Hospital. North of proposed 0 0 None detected
pumping station
AQ2
Elm Green Nursing Home, Southeast of proposed pumping 0 0 None detected
station
AQ3
) 0 0 None detected
St. Michael's House, south of proposed WwTP
AQ4
. ) 0 0 None detected
In the vicinity of the proposed WwTP site
AG5
. . 0 0 None detected
In the vicinity of the proposed WwTP site
AQ6
o . 0 0 None detected
In the vicinity of the proposed WwTP site
AQ7
o . 0 0 None detected
In the vicinity of the proposed WwTP site
AQ8
. ) 0 0 None detected
In the vicinity of the proposed WwTP site
AQ9
. ) 0 0 None detected
In the vicinity of the proposed WwTP site
AQ10
o ) 0 0 None detected
In the vicinity of the proposed WwTP site
AQ1l1
0 0 None detected
Grange
AQ12
0 0 None detected
Grange
NOTE 1 Odour rating: 0 = No odour, 1 = Faint odour, 2 = Moderate odour, 3 = Strong odour, 4 = Very strong odour
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Table 14.2.6: Baseline Odour assessment — 11 July 2017

Odour

Monitoring Location Odour peristence : . Description
inten 5|ty
AQ1
St. Francis Hospice, Connolly Hospital. North of proposed 0 0 None detected
pumping station
AQ2
Elm Green Nursing Home, Southeast of proposed pumping 0 0 None detected
station
AQ3
) 0 0 None detected
St. Michael's House, south of proposed WwTP
AQ4
. ) 0 0 None detected
In the vicinity of the proposed WwTP site
AG5
. . 0 0 None detected
In the vicinity of the proposed WwTP site
AQ6
o . 0 0 None detected
In the vicinity of the proposed WwTP site
AQ7
o . 0 0 None detected
In the vicinity of the proposed WwTP site
AQ8
. ) 0 0 None detected
In the vicinity of the proposed WwTP site
AQ9
. ) 0 0 None detected
In the vicinity of the proposed WwTP site
AQ10
o ) 0 0 None detected
In the vicinity of the proposed WwTP site
AQ1l1
0 0 None detected
Grange
Foul odour from
AQ12 . -
1 2 adjacent building
Grange .
site
NOTE Odour rating: 0 = No odour, 1 = Faint odour, 2 = Moderate odour, 3 = Strong odour, 4 = Very strong odour
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Client: Fingal Co. Co./Irish Water

Project Ref: 24396

Drawing Title: AQ1

Notes:  St. Francis’s  Hospice,
Connolly  Hospital.  North  of
proposed pumping station

Date: 02 Mar 2016 Drawn: MK

53 Broombhill Drive,
Tallaght.
Dublin 24

Tel: +353-1-4626710;
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Client: Fingal Co. Co./Irish Water

Project Ref: 24396

Drawing Title: AQ2

Notes: Elm Green Nursing Home,
South of proposed pumping station

Date: 02 Mar 2016 Drawn: MK
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Drawing Title: AQ3

Notes: St. Michael’s House, south of
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(A division of Gradko International Ltd.) 2187
St. Martins House, 77 Wales Street Winchester, Hampshire SO23 O0RH
tel.: 01962 860331 fax: 01962 841339 e-mail:diffusion@gradko.co.uk

LABORATORY ANALYSIS REPORT

NITROGEN DIOXIDE IN DIFFUSION TUBES BY U.V.SPECTROPHOTOMETRY
REPORT NUMBER L04575R

BOOKING IN REFERENCE L04575
DESPATCH NOTE 37616
CUSTOMER TMS Environmental Attn: Graham Adams
53 Broomhill Drive
Tallaght
Dublin 24

Ireland

DATE SAMPLES RECEIVED 30/06/2017

Exposure
Sample Data TOTAL
Time ppb
Location Number Date On Date Off (hr.) pg/m3 * * ug NO;
AQ5 925343 13/06/2017 27/06/2017 336.25 10.64 555 0.26
AQ4 925345 13/06/2017 27/06/2017 335.83 13.24 6.91 0.32
AQ7 925346 13/06/2017 27/06/2017 335.83 11.60 6.05 0.28
AQ8 925344 13/06/2017 27/06/2017 335.83 14.50 757 035
AQ9 925348 13/06/2017 27/06/2017 335.92 12.45 6.50 0.30
AQ10 925347 13/06/2017 27/06/2017 335.92 13.81 721 034
AQ11 925350 13/06/2017 27/06/2017 336.83 8.99 469 0.22
AQ12 925351 13/06/2017 27/06/2017 336.67 14.05 734 034
AQ6 925349 13/06/2017 27/06/2017 334.75 9.15 478 0.22
AQ3 925352 13/06/2017 27/06/2017 335.92 15.19 7.93 0.37
AQ2 925353 13/06/2017 27/06/2017 335.67 14.13 7.38 0.34
AQ1 925363 13/06/2017 27/06/2017 335.58 14.80 7.72 0.36
Blank 925354 336.83 1.52 0.79 0.04
Laboratory Blank 336.83 0.37 0.19 0.009

Comment: Results are not blank subtracted
Results have been corrected to a temperature of 293 K (20°)
Overall M.U. +7.8% Limit of Detection 0.010ugNO-

Analysed

on UV05

Camspec
Tube Preparation : 20% TEA / Water M550
Analyst Name
James Crowley Report Checked By

The Diffusion Tubes have been tested within the scope of Gradko International Ltd. Laboratory Quality Procedures calculations and assessments
involving the exposure procedures and periods provided by the client are not within the scope of our UKAS accreditation. Those results obtained
using exposure data shall be indicated by an asterisk (*). Any queries concerning the data in this report should be directed to the Laboratory
Manager Gradko International Ltd. This report is not to be reproduced, except in full, without the written permission of Gradko International Ltd.
Form LQF32b Issue 7 — Oct 2016 Report Number L04575R Page 1 of 2

REPORT OFFICIALLY CHECKED




(A division of Gradko International Ltd.) 2187
St. Martins House, 77 Wales Street Winchester, Hampshire SO23 0RH
tel.: 01962 860331 fax: 01962 841339 e-mail:diffusion@gradko.co.uk

LABORATORY ANALYSIS REPORT

Date of Analysis 12/07/2017 Date of Report 13/07/2017

Analysis carried out in accordance with documented in-house Laboratory Method
GLM7

The Diffusion Tubes have been tested within the scope of Gradko International Ltd. Laboratory Quality Procedures calculations and assessments
involving the exposure procedures and periods provided by the client are not within the scope of our UKAS accreditation. Those results obtained
using exposure data shall be indicated by an asterisk (*). Any queries concerning the data in this report should be directed to the Laboratory
Manager Gradko International Ltd. This report is not to be reproduced, except in full, without the written permission of Gradko International Ltd.

Form LQF32b Issue 7 — Oct 2016 Report Number L04575R Page 2 of 2

REPORT OFFICIALLY CHECKED



NITROGEN DIOXIDE IN DIFFUSION TUBES BY U.V.SPECTROPHOTOMETRY
REPORT NUMBER L05087R

BOOKING IN REFERENCE L05087
DESPATCH NOTE 37616

CUSTOMER TMS Environmental Attn: Graham Adams
53 Broomhill Drive

Tallaght

Dublin 24

Ireland

DATE SAMPLES RECEIVED 18/07/2017

Location Sample Number
AQ5 925355
AQ4 925357
AQ7 925359
AQ8 925356
AQ9 925360

AQ10 925358
AQ11 925362
AQ12 925364
AQ6 925361
AQ3 925365
AQ2 925366
AQ1 925367
Blank 925368

Laboratory Blank

Comment: Results are not blank subtracted

Results have been corrected to a temperature of 293 K (20°)

Overall M.U. 17.8%
Tube Preparation : 20% TEA / Water
Analyst Name

Joanna Kowalewska

Date of Analysis 01/08/2017

Exposure Data

Date On

27/06/2017
27/06/2017
27/06/2017
27/06/2017
27/06/2017
27/06/2017
27/06/2017
27/06/2017
27/06/2017
27/06/2017
27/06/2017
27/06/2017

Date Off Time (hr.)

11/07/2017
11/07/2017
11/07/2017
11/07/2017
11/07/2017
11/07/2017
11/07/2017
11/07/2017
11/07/2017
11/07/2017
11/07/2017
11/07/2017

335.33
335.33
335.33
335.33
335.33
335.33
334.17
333.92
335.25
333.58
333.33
332.75
335.33

335.33

Limit of Detection
Analysed on UV 08 Camspec M550
Report Checked By

Date of Report

Analysis carried out in accordance with documented in-house Laboratory Method GLM7

REPORT OFFICIALLY CHECKED

pg/m® *

11.00
15.27
10.28
10.43
11.94
13.72
11.61
16.86
9.33

19.40
12.71
14.13
0.67

0.49

0.010 pgNO»

2187

ppb *

5.74
7.97
5.36
5.44
6.23
7.16
6.06
8.80
4.87
10.12
6.64
7.38
0.35

0.26

Adam Robinson

01/08/2017

TOTAL
ug NO.

0.27
0.37
0.25
0.25
0.29
0.33
0.28
0.41
0.23
0.47
0.31
0.34
0.02

0.012



(A division of Gradko International Ltd.) 2187
St. Martins House, 77 Wales Street Winchester, Hampshire SO23 0RH
tel.: 01962 860331 fax: 01962 841339 e-mail:diffusion @gradko.co.uk

LABORATORY ANALYSIS REPORT

DETERMINATION OF SULPHUR DIOXIDE IN DIFFUSION TUBES BY ION CHROMATOGRAPHY

REPORT NUMBER L04576R
BOOKING IN REFERENCE No L04576
DESPATCH NOTE No 37616
CUSTOMER TMS Environmental Attn: Graham Adams

53 Broomhill Drive

Tallaght

Dublin 24

Ireland

DATE SAMPLES RECEIVED 30/06/2017
Sample Date Date Exposure g S pg S - SOz SO,
Location Number Exposed Finished Hours Total Blank ug/m*  ppb*
AQ5 925315 13/06/2017 27/06/2017 336.25 <0.03 <0.01 <150 <0.56
AQ4 925317 13/06/2017 27/06/2017 335.83 0.05 0.03 3.70 1.39
AQ7 925318 13/06/2017 27/06/2017 335.83 <0.03 <0.01 <1.50 <0.56
AQ8 925316 13/06/2017 27/06/2017 335.83 <0.03 <0.01 <1.50 <0.56
AQ9 925320 13/06/2017 27/06/2017 335.92 <0.03 <0.01 <1.50 <0.56
AQ10 925319 13/06/2017 27/06/2017 335.92 <0.03 <0.01 <150 <0.56
AQ11 925322 13/06/2017 27/06/2017 336.83 <0.03 <0.01 <149 <0.56
AQ12 925323 13/06/2017 27/06/2017 336.67 <0.03 <0.01 <149 <0.56
AQ6 925321 13/06/2017 27/06/2017 334.75 <0.03 <0.01 <150 <0.56
AQ3 925324 13/06/2017 27/06/2017 335.92 <0.03 <0.01 <1.50 <0.56
AQ1 925326 13/06/2017 27/06/2017 335.58 <0.03 <0.01 <1.50 <0.56
AQ2 925325 13/06/2017 27/06/2017 335.67 <0.03 <0.01 <1.50 <0.56
Blank 925327 0.01
Laboratory Blank 0.01

Comment: Results are blank subtracted
Results reported as <0.03pg S are below the reporting limit.

Tube 925315 was wet when received. Result may be compromised.

Overall M.U. 16.0% Reporting Limit 0.03pg S
Analysed on Dionex ICS3000 ICU5

Analyst Name Zoe Munday Report Checked By  J.Farbiszewska-Szulc
Date of Analysis 06/07/2017 Date of Report 10/07/2017

Analysis has been carried out in accordance with in-house method GLM1

The Diffusion Tubes have been tested within the scope of Gradko International Ltd. Laboratory Quality Procedures calculations and assessments
involving the exposure procedures and periods provided by the client are not within the scope of our UKAS accreditation. Those results obtained
using exposure data shall be indicated by an asterisk (¥*). Any queries concerning the data in this report should be directed to the Laboratory
Manager Gradko International Ltd. This report is not to be reproduced, except in full, without the written permission of Gradko International Ltd.

Form LQF32b Issue 7 — Oct 2016 Report Number L04576R Page 1 of 1

REPORT OFFICTALLY CHECRED




(A division of Gradko International Ltd.) 2187
St. Martins House, 77 Wales Street Winchester, Hampshire SO23 0RH
tel.: 01962 860331 fax: 01962 841339 e-mail:diffusion @gradko.co.uk

LABORATORY ANALYSIS REPORT

DETERMINATION OF SULPHUR DIOXIDE IN DIFFUSION TUBES BY ION CHROMATOGRAPHY

REPORT NUMBER L05086R
BOOKING IN REFERENCE No 05086
DESPATCH NOTE No 37616

CUSTOMER TMS Environmental Attn: Graham Adams

53 Broomhill Drive
Tallaght

Dublin 24

Ireland

DATE SAMPLES RECEIVED 18/07/2017

Sample Date Date Exposure g S Mg S - SOz SO,

. - 3% *

Location Number Exposed Finished Hours Total Blank pg/m ppb
AQ5 925328 27/06/2017  11/07/2017 335.33 <0.03 <0.02 <2.64 <0.99
AQ4 925330 27/06/2017  11/07/2017 335.33 <0.03 <0.02 <2.64 <0.99
AQ7 925332 27/06/2017  11/07/2017 335.33 <0.03 <0.02 <2.64 <0.99
AQ8 925329 27/06/2017 11/07/2017 335.33 <0.03 <0.02 <2.64 <0.99
AQ9 925333 27/06/2017 11/07/2017 335.33 <0.03 <0.02 <2.64 <0.99
AQ10 925331 27/06/2017  11/07/2017 335.33 <0.03 <0.02 <2.64 <0.99
AQ11 925335 27/06/2017  11/07/2017 334.17 <0.03 <0.02 <2.65 <0.99
AQ12 925336 27/06/2017  11/07/2017 333.92 <0.03 <0.02 <2.65 <0.99
AQ6 925334 27/06/2017  11/07/2017 335.25 <0.03 <0.02 <2.64 <0.99
AQS3 925337 27/06/2017 11/07/2017 333.58 <0.03 <0.02 <2.65 <0.99
AQ2 925338 27/06/2017  11/07/2017 333.33 <0.03 <0.02 <2.65 <0.99
AQ1 925339 27/06/2017 11/07/2017 332.75 <0.03 <0.02 <2.66 <1.00

Blank 925340 0.002
Laboratory Blank 0.01

Comment: Results are blank subtracted
Tube 925328 was received without a filter. Result may be compromised.
Results reported as <0.03pg S on tube are below the reporting limit.

Overall M.U. +6.0% Reporting Limit 0.03ug S
Analysed on Dionex ICS3000 ICU5

Analyst Name Zoe Munday Report Checked By K. Paldamova
Date of Analysis 27/07/2017 Date of Report 31/07/2017

Analysis has been carried out in accordance with in-house method GLM1

The Diffusion Tubes have been tested within the scope of Gradko International Ltd. Laboratory Quality Procedures calculations and assessments
involving the exposure procedures and periods provided by the client are not within the scope of our UKAS accreditation. Those results obtained
using exposure data shall be indicated by an asterisk (¥*). Any queries concerning the data in this report should be directed to the Laboratory
Manager Gradko International Ltd. This report is not to be reproduced, except in full, without the written permission of Gradko International Ltd.

Form LQF32b Issue 7 — Oct 2016 Report Number LOS086R Page 1 of 1

REPORT OFFICTALLY CHECRED




2187

DETERMINATION OF AMBIENT AIR VOLATILE ORGANIC COMPOUNDS IN DIFFUSION TUBES
BY THERMAL DESORPTION / GAS CHROMATOGRAPHY

LO4675R
WO0672
37616

Report number
Booking in reference no
Despatch note no

Customer TMS Environmental
53 Broomhill Drive, Tallaght
Dublin 24
Ireland
Date samples received 30/06/2017
BTEX
. Date Date Exposure Ethyl mp- 0-
Location Tube no exposed finished hours Benzene  Toluene Benzene Xylene Xylene
ng on Tube
AQ5 GRA04077 13/06/2017 27/06/2017  336.25 <5.00 6.54 7.84 9.29 <5.00
AQ4 GRA11174 13/06/2017 27/06/2017  335.83 <5.00 8.40 <5.00 <5.00 <5.00
AQ7 GRA11156 13/06/2017 27/06/2017  335.83 <5.00 33.29 21.06 19.87 8.12
AQS8 GRA10873 13/06/2017 27/06/2017  335.83 5.81 50.09 37.20 29.69 12.95
AQ9 GRA08055 13/06/2017 27/06/2017  335.92 <5.00 116.73 13.31 26.48 9.06
AQ10 GRA11506 13/06/2017 27/06/2017  335.92 <5.00 <5.00 <5.00 <5.00 <5.00
AQ11 GRA10985 13/06/2017 27/06/2017  336.83 <5.00 9.42 <5.00 <5.00 <5.00
AQ12 GRA11077 13/06/2017 27/06/2017  336.67 <5.00 47.93 <5.00 6.94 <5.00
AQ6 GRA10991 13/06/2017 27/06/2017  334.75 10.06 46.30 <5.00 6.59 <5.00
AQ3 GRA02587 13/06/2017 27/06/2017  335.92 <5.00 18.21 15.30 15.26 5.68
AQ2 GRA10559 13/06/2017 27/06/2017  335.67 <5.00 14.38 27.07 24.92 10.05
AQ1 GRA11115 13/06/2017 27/06/2017  335.58 <5.00 23.69 <5.00 5.54 <5.00
Blank GRA11555 13/06/2017 27/06/2017  336.00 <5.00 <5.00 <5.00 <5.00 <5.00
Blank 1.751 1.058 0.412 0.300 0.334
(RESULTS ARE BLANK CORRECTED)
Tube Type Carbograph 1TD
COMMENTS:
Results below 5.0ng on tube are below the reporting limit.
Overall M.U. +13.1% Reporting Limit 5ng on tube
Analyst name Katarzyna Kotrych Report checked by Gavin Aikman
Date of analysis 11/07/2017 Date of report 12/07/2017

The analysis has been carried out in accordance with in-house method GLM4

The Diffusion Tubes have been tested within the scope of Gradko International Ltd. Laboratory Quality Procedures. Calculations and assessments involving the
exposure procedures and periods provided by the client are not within the scope of our UKAS Accreditation. Those results obtained using exposure data shall
be indicated by an asterisk. Any queries concerning the data in this report should be directed to the Laboratory Manager Gradko International Ltd. This report is
not to be reproduced, except in full, without the written permission of Gradko International Ltd.

REPORT OFFICIALLY CHECRED



DETERMINATION OF AMBIENT AIR VOLATILE ORGANIC COMPOUNDS IN DIFFUSION TUBES
BY THERMAL DESORPTION / GAS CHROMATOGRAPHY

LO4675R1
WO0672
37616

Report number
Booking in reference no
Despatch note no

Customer TMS Environmental
53 Broomhill Drive, Tallaght
Dublin 24
Ireland
Date samples received 30/06/2017
BTEX
. Date Date Exposure Ethyl mp- 0-
Location Tube no exposed finished hours Benzene Toluene Benzene Xylene Xylene
Values Reported in Parts per Billion (p.p.b.) in Air *
AQ5 GRA04077 13/06/2017  27/06/2017 336.25 <0.12 0.15 0.19 0.22 <0.12
AQ4 GRA11174 13/06/2017  27/06/2017 335.83 <0.12 0.20 <0.12 <0.12 <0.12
AQ7 GRA11156 13/06/2017  27/06/2017 335.83 <0.12 0.78 0.50 0.48 0.19
AQS8 GRA10873 13/06/2017  27/06/2017 335.83 0.14 1.17 0.89 0.71 0.31
AQ9 GRAO08055 13/06/2017  27/06/2017 335.92 <0.12 2.72 0.32 0.63 0.22
AQ10 GRA11506 13/06/2017  27/06/2017 335.92 <0.12 <0.12 <0.12 <0.12 <0.12
AQ11 GRA10985 13/06/2017  27/06/2017 336.83 <0.12 0.22 <0.12 <0.12 <0.12
AQ12 GRA11077 13/06/2017  27/06/2017 336.67 <0.12 1.11 <0.12 0.17 <0.12
AQ6 GRA10991 13/06/2017  27/06/2017 334.75 0.25 1.08 <0.12 0.16 <0.12
AQ3 GRA02587 13/06/2017  27/06/2017 335.92 <0.12 0.42 0.37 0.37 0.14
AQ2 GRA10559 13/06/2017  27/06/2017 335.67 <0.12 0.34 0.65 0.60 0.24
AQ1 GRA11115 13/06/2017  27/06/2017 335.58 <0.12 0.55 <0.12 0.13 <0.12
Blank GRA11555 13/06/2017  27/06/2017 336.00 <0.12 <0.12 <0.12 <0.12 <0.12
Blank 336.83 0.04 0.02 0.01 0.01 0.01
(RESULTS ARE BLANK CORRECTED)
Tube Type Carbograph 1TD
COMMENTS:
Results indicated with < are below the reporting limit calculated for time exposed.
Weeks exposed 2 Uptake rates (ng.ppm™'min™) 2.02 2.13 2.07 2.07 2.07
Overall M.U. +13.1% Reporting Limit 5ng on tube
Analyst name Katarzyna Kotrych Report checked by Gavin Aikman
Date of analysis 11/07/2017 Date of report 12/07/2017

The analysis has been carried out in accordance with in-house method GLM4

The Diffusion Tubes have been tested within the scope of Gradko International Ltd. Laboratory Quality Procedures. Calculations and assessments involving the
exposure procedures and periods provided by the client are not within the scope of our UKAS Accreditation. Those results obtained using exposure data shall
be indicated by an asterisk. Any queries concerning the data in this report should be directed to the Laboratory Manager Gradko International Ltd. This report is
not to be reproduced, except in full, without the written permission of Gradko International Ltd.

REPORT OFFICCALLY CRECKED




DETERMINATION OF AMBIENT AIR VOLATILE ORGANIC COMPOUNDS IN DIFFUSION TUBES
BY THERMAL DESORPTION / GAS CHROMATOGRAPHY

Report number
Booking in reference no
Despatch note no

LO4675R2
WO0672
37616

Customer TMS Environmental
53 Broomhill Drive, Tallaght
Dublin 24
Ireland
Date samples received 30/06/2017
BTEX
. Date Date Exposure Ethyl mp- 0-
Location Tube no exposed finished hours Benzene  Toluene Benzene Xylene Xylene
Values Reported in pgm™ in Air *
AQ5 GRA04077 13/06/2017  27/06/2017 336.25 <0.38 0.56 0.80 0.94 <0.51
AQ4 GRA11174 13/06/2017  27/06/2017 335.83 <0.38 0.72 <0.51 <0.51 <0.51
AQ7 GRA11156 13/06/2017  27/06/2017 335.83 <0.38 2.85 2.14 2.02 0.83
AQ8 GRA10873 13/06/2017  27/06/2017 335.83 0.45 4.30 3.78 3.02 1.32
AQ9 GRAO08055 13/06/2017  27/06/2017 335.92 <0.38 10.01 1.35 2.69 0.92
AQ10 GRA11506 13/06/2017  27/06/2017 335.92 <0.38 <0.43 <0.51 <0.51 <0.51
AQ11 GRA10985 13/06/2017  27/06/2017 336.83 <0.38 0.81 <0.51 <0.51 <0.51
AQ12 GRA11077 13/06/2017  27/06/2017 336.67 <0.38 4.10 <0.51 0.70 <0.51
AQ6 GRA10991 13/06/2017  27/06/2017 334.75 0.77 3.98 <0.51 0.67 <0.51
AQ3 GRA02587 13/06/2017  27/06/2017 335.92 <0.38 1.56 1.56 1.55 0.58
AQ2 GRA10559 13/06/2017  27/06/2017 335.67 <0.38 1.23 2.75 2.53 1.02
AQ1l GRA11115 13/06/2017  27/06/2017 335.58 <0.38 2.03 <0.51 0.56 <0.51
Blank GRA11555 13/06/2017  27/06/2017 336.00 <0.38 <0.43 <0.51 <0.51 <0.51
Blank 336.83 0.13 0.09 0.04 0.03 0.03
(RESULTS ARE BLANK CORRECTED)
Tube Type Carbograph 1TD
COMMENTS:
Results indicated with < are below the reporting limit calculated for time exposed.
Weeks exposed 2 Uptake rates (ng.ppm™min™) 2.02 2.13 2.07 2.07 2.07
Overall M.U. +13.1% Reporting Limit 5ng on tube
Analyst name Katarzyna Kotrych Report checked by  Gavin Aikman
Date of analysis 11/07/2017 Date of report 12/07/2017

The analysis has been carried out in accordance with in-house method GLM4

The Diffusion Tubes have been tested within the scope of Gradko International Ltd. Laboratory Quality Procedures. Calculations and assessments involving the
exposure procedures and periods provided by the client are not within the scope of our UKAS Accreditation. Those results obtained using exposure data shall be
indicated by an asterisk. Any queries concerning the data in this report should be directed to the Laboratory Manager Gradko International Ltd. This report is not
to be reproduced, except in full, without the written permission of Gradko International Ltd.

REPORT OFFICCALLY CRECKED




(A division of Gradko International Ltd.)
St. Martins House, 77 Wales Street Winchester, Hampshire SO23 ORH

tel.: 01962 860331

fax: 01962 841339 e-mail:diffusion@gradko.co.uk

LABORATORY ANALYSIS REPORT

DETERMINATION OF AMBIENT AIR VOLATILE ORGANIC COMPOUNDS IN DIFFUSION TUBES
BY THERMAL DESORPTION / GAS CHROMATOGRAPHY

Report number L05078R
Booking in reference no  W0751
Despatch note no 37616

2187

Customer TMS Environmental
53 Broomhill Drive, Tallaght
Dublin 24
Ireland
Date samples received 18-Jul
Job Reference D-17-9253
BTEX
. D D Ex r Ethyl mp- -
Location Tube no expitseed finisa;eed h%ousrl; ® Benzene Toluene Benz?a/ne Xylgne Xy(I)ene
ng on Tube
AQ5 GRA11574 27/06/2017 11/07/2017  335.33 <5.00 10.78 12.08 10.93 <5.00
AQ4 GRA04905 27/06/2017 11/07/2017  335.33 6.96 <5.00 <5.00 <5.00 <5.00
AQ7 GRA11929 27/06/2017 11/07/2017  335.33 <5.00 7.71 <5.00 <5.00 <5.00
AQS8 GRAO07536 27/06/2017 11/07/2017  335.33 8.73 17.91 <5.00 <5.00 <5.00
AQ9 GRA11198 27/06/2017 11/07/2017  335.33 <5.00 <5.00 <5.00 <5.00 <5.00
AQ10 GRA09507 27/06/2017 11/07/2017  335.33 <5.00 24.44 35.44 32.14 12.39
AQ11 GRA11931 27/06/2017 11/07/2017  334.17 5.49 6.79 <5.00 <5.00 <5.00
AQ12 GRA11042 27/06/2017 11/07/2017  333.92 <5.00 7.90 <5.00 <5.00 <5.00
AQ6 GRA10693 27/06/2017 11/07/2017  335.25 7.73 19.79 <5.00 20.11 5.15
AQ3 GRA11264 27/06/2017 11/07/2017  333.58 <5.00 <5.00 <5.00 <5.00 <5.00
AQ2 GRA11411 27/06/2017 11/07/2017  333.33 <5.00 7.46 6.74 6.50 <5.00
AQ1 GRA11609 27/06/2017 11/07/2017  332.75 7.75 27.08 13.29 18.72 7.28
Blank Mi028050 1.158 0.942 0.858 1.763 1.218
(RESULTS ARE BLANK CORRECTED)
Tube Type Carbograph 1TD
COMMENTS:
Results below 5.0ng on tube are below the reporting limit.
Overall M.U. +13.1% Reporting Limit 5ng on tube

Analyst name

Date of analysis

Katarzyna Kotrych

25/07/2017

The analysis has been carried out in accordance with in-house method GLM4

Report checked by

Date of report

K. Paldamova

26/07/2017

The Diffusion Tubes have been tested within the scope of Gradko International Ltd. Laboratory Quality Procedures. Calculations and assessments involving the
exposure procedures and periods provided by the client are not within the scope of our UKAS Accreditation. Those results obtained using exposure data shall
be indicated by an asterisk. Any queries concerning the data in this report should be directed to the Laboratory Manager Gradko International Ltd. This report is
not to be reproduced, except in full, without the written permission of Gradko International Ltd.

The Diffusion Tubes have been tested within the scope of Gradko International Ltd. Laboratory Quality Procedures calculations and assessments
involving the exposure procedures and periods provided by the client are not within the scope of our UKAS accreditation. Those results obtained
using exposure data shall be indicated by an asterisk (¥*). Any queries concerning the data in this report should be directed to the Laboratory
Manager Gradko International Ltd. This report is not to be reproduced, except in full, without the written permission of Gradko International Ltd.
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(A division of Gradko International Ltd.)
St. Martins House, 77 Wales Street Winchester, Hampshire SO23 ORH
tel.: 01962 860331 fax: 01962 841339 e-mail:diffusion@gradko.co.uk

LABORATORY ANALYSIS REPORT

DETERMINATION OF AMBIENT AIR VOLATILE ORGANIC COMPOUNDS IN DIFFUSION TUBES
BY THERMAL DESORPTION / GAS CHROMATOGRAPHY

LO5078R1
WO0751
37616

Report number
Booking in reference no
Despatch note no

Customer TMS Environmental
53 Broomhill Drive, Tallaght
Dublin 24
Ireland
Date samples received 18/07/2017
Job Reference D-17-9253
BTEX
Location Tube no ex?)?)fed finDi:l;eed EXh%OUSrL;re Benzene  Toluene BErﬁgglne X;Tlfne Xy?ene
Values Reported in Parts per Billion (p.p.b.) in Air *
AQ5 GRA11574 27/06/2017  11/07/2017 335.33 <0.12 0.25 0.29 0.26 <0.12
AQ4 GRA04905 27/06/2017  11/07/2017 335.33 0.17 <0.12 <0.12 <0.12 <0.12
AQ7 GRA11929 27/06/2017  11/07/2017 335.33 <0.12 0.18 <0.12 <0.12 <0.12
AQ8 GRAOQO7536 27/06/2017  11/07/2017 335.33 0.21 0.42 <0.12 <0.12 <0.12
AQ9 GRA11198 27/06/2017  11/07/2017 335.33 <0.12 <0.12 <0.12 <0.12 <0.12
AQ10 GRAQ09507 27/06/2017  11/07/2017 335.33 <0.12 0.57 0.85 0.77 0.30
AQ11 GRA11931 27/06/2017  11/07/2017 334.17 0.14 0.16 <0.12 <0.12 <0.12
AQ12 GRA11042 27/06/2017  11/07/2017 333.92 <0.12 0.19 <0.12 <0.12 <0.12
AQ6 GRA10693 27/06/2017  11/07/2017 335.25 0.19 0.46 <0.12 0.48 0.12
AQ3 GRA11264 27/06/2017  11/07/2017 333.58 <0.12 <0.12 <0.12 <0.12 <0.12
AQ2 GRA11411 27/06/2017  11/07/2017 333.33 <0.12 0.18 0.16 0.16 <0.12
AQ1 GRA11609 27/06/2017  11/07/2017 332.75 0.19 0.64 0.32 0.45 0.18
Blank Mi028050 335.33 0.03 0.02 0.02 0.05 0.03
(RESULTS ARE BLANK CORRECTED)
Tube Type Carbograph 1TD
COMMENTS:
Results indicated with < are below the reporting limit calculated for time exposed.
Weeks exposed 2 Uptake rates (ng.ppm™min™) 2.02 2.13 2.07 2.07 2.07
Overall M.U. +13.1% Reporting Limit 5ng on tube

K. Paldamova
26/07/2017

Katarzyna Kotrych
25/07/2017

The analysis has been carried out in accordance with in-house method GLM4

Analyst name Report checked by

Date of analysis Date of report

The Diffusion Tubes have been tested within the scope of Gradko International Ltd. Laboratory Quality Procedures. Calculations and assessments involving the
exposure procedures and periods provided by the client are not within the scope of our UKAS Accreditation. Those results obtained using exposure data shall
be indicated by an asterisk. Any queries concerning the data in this report should be directed to the Laboratory Manager Gradko International Ltd. This report is
not to be reproduced, except in full, without the written permission of Gradko International Ltd.

The Diffusion Tubes have been tested within the scope of Gradko International Ltd. Laboratory Quality Procedures calculations and assessments
involving the exposure procedures and periods provided by the client are not within the scope of our UKAS accreditation. Those results obtained
using exposure data shall be indicated by an asterisk (¥*). Any queries concerning the data in this report should be directed to the Laboratory
Manager Gradko International Ltd. This report is not to be reproduced, except in full, without the written permission of Gradko International Ltd.
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(A division of Gradko International Ltd.)
St. Martins House, 77 Wales Street Winchester, Hampshire SO23 ORH
tel.: 01962 860331 fax: 01962 841339 e-mail:diffusion@gradko.co.uk

LABORATORY ANALYSIS REPORT

DETERMINATION OF AMBIENT AIR VOLATILE ORGANIC COMPOUNDS IN DIFFUSION TUBES
BY THERMAL DESORPTION / GAS CHROMATOGRAPHY

Report number L0O5078R2
Booking in reference no  W0751
Despatch note no 37616

Customer TMS Environmental
53 Broomhill Drive, Tallaght
Dublin 24
Ireland
Date samples received 18/07/2017
Job Reference D-17-9253
BTEX
. Date Date Exposure Ethyl mp- o-
Location Tube no exposed finished hpours Benzene  Toluene Benzgne Xylgne Xylene
Values Reported in pgm™ in Air *
AQ5 GRA11574 27/06/2017  11/07/2017 335.33 <0.38 0.93 1.23 1.11 <0.51
AQ4 GRA04905 27/06/2017  11/07/2017 335.33 0.53 <0.43 <0.51 <0.51 <0.51
AQ7 GRA11929 27/06/2017  11/07/2017 335.33 <0.38 0.66 <0.51 <0.51 <0.51
AQ8 GRAOQ07536 27/06/2017  11/07/2017 335.33 0.67 1.54 <0.51 <0.51 <0.51
AQ9 GRA11198 27/06/2017  11/07/2017 335.33 <0.38 <0.43 <0.51 <0.51 <0.51
AQ10 GRAQ09507 27/06/2017  11/07/2017 335.33 <0.38 2.10 3.61 3.27 1.26
AQl1l GRA11931 27/06/2017  11/07/2017 334.17 0.42 0.59 <0.51 <0.51 <0.51
AQ12 GRA11042 27/06/2017  11/07/2017 333.92 <0.39 0.68 <0.51 <0.51 <0.51
AQ6 GRA10693 27/06/2017  11/07/2017 335.25 0.59 1.70 <0.51 2.05 0.52
AQ3 GRA11264 27/06/2017  11/07/2017 333.58 <0.39 <0.43 <0.51 <0.51 <0.51
AQ2 GRA11411 27/06/2017  11/07/2017 333.33 <0.39 0.64 0.69 0.67 <0.51
AQ1l GRA11609 27/06/2017  11/07/2017 332.75 0.60 2.34 1.36 1.92 0.75
Blank Mi028050 335.33 0.10 0.08 0.09 0.19 0.13
(RESULTS ARE BLANK CORRECTED)
Tube Type Carbograph 1TD
COMMENTS:
Results indicated with < are below the reporting limit calculated for time exposed.
Weeks exposed 2 Uptake rates (ng.ppm™min™) 2.02 2.13 2.07 2.07 2.07
Overall M.U. +13.1% Reporting Limit 5ng on tube
Analyst name Katarzyna Kotrych Report checked by K. Paldamova
Date of analysis 25/07/2017 Date of report 26/07/2017

The analysis has been carried out in accordance with in-house method GLM4
The Diffusion Tubes have been tested within the scope of Gradko International Ltd. Laboratory Quality Procedures. Calculations and assessments involving the
exposure procedures and periods provided by the client are not within the scope of our UKAS Accreditation. Those results obtained using exposure data shall be
indicated by an asterisk. Any queries concerning the data in this report should be directed to the Laboratory Manager Gradko International Ltd. This report is not
to be reproduced, except in full, without the written permission of Gradko International Ltd.

The Diffusion Tubes have been tested within the scope of Gradko International Ltd. Laboratory Quality Procedures calculations and assessments
involving the exposure procedures and periods provided by the client are not within the scope of our UKAS accreditation. Those results obtained
using exposure data shall be indicated by an asterisk (¥*). Any queries concerning the data in this report should be directed to the Laboratory
Manager Gradko International Ltd. This report is not to be reproduced, except in full, without the written permission of Gradko International Ltd.
Form LQF32b BTEX Issue 7 — Oct 2016 Report Number L0S078R Page 3 of 3
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