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Executive Summary

Legacy Way is a tunnel network located in Brisbane QLD linking the Western Freeway at Toowong
with the InnerCity Bypass (ICB) at Kelvin GrovEéransurban QLDs responsible for the design,
construction and operation of the network.

EcotechPty Ltd has been commissioned byransurban QLDor air quality monitoring, data
collection and reporting afour external ambient air qualitynonitoring stations, Legacy Way East
Victoria Park (El)Eastern Centenary Pool (E®Jest Anzac Park (W1gnd West Botanic Gardens
(W2).Two new ventilation outlet air quality stations were commissiofmedune2015, Legacy Way
VSO East and VSO West

Percentage availability for all parameters at Transurban QLD Legacy Way Monitoring Network was
above 95% for the repting month, exceptPM s at Botanic Garden8/N2). Please refer to Table 15
20 in Section 5.t Data Capture for further information.

There were no reported exceedanceof the air quality limits at Transurban QLD Legacy Way
Monitoring Network for thereporting month. Please refer to Table-26 in Section 5.2 Air Quality
Summary for further information.
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1.0 Introduction

Ecotech Pty Ltd was commissionedTmgnsurban QLI provide monitoring and data reporting for
the Legacy Waymbiert air qudity monitoring network located as detailed in Table 1. Ecotech
commenced data collection on T8 ebruary2014for the external ambient sites

This report presents thavailabledata forAugust2019
The data presented in this report:

Describes air quay measurements
Compares monitoring results;

Has been quality assurgd

= =4 =4 =4

Canformswith NATA accreditation requirements, where applicable

2.0 Monitoring and Data Collection

2.1. Siting Details

TheTransurban QLDegacy Way monitoring netwodonsists ofour ambientair quality monitoring
stationsand two ventilation outlet air quality stationsThe ations location and siting details are
described below.

Tablel: Transurban QLDegacy Waynonitoring site locations

East Victoria Park (E1) | S27°27' 19.9578'E153° 1' 0.5982" | 32 |
Eastern Centenary Pool (E2) | S27° 27' 18.0426'E153° 1' 31.1874" 32
WestAnzac Parkw1) S$27° 28' 49.8792'E152° 58' 37.7466" 49
West Botanic Gardens (W2) | S27° 28’ 35.7918'E152° 58' 45.5016" 30

VSO Eabt | S27°27'20.6856", E 153° O1' 06.857 39 |

VSO West | S27°28'40.1160", E 152° 58' 42.106 32 |

! Geographical Coordinates for VSO East and West were taken from online maps
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A sitting audit was conducted tassess foconformancewith AS/NZS 3580.1-2016 dMethods for
sampling and analysis of ambientatdzA RS (2 aAGOAYy3 AN Y2YAG2NAy3

The siting audit performed for th€ransurban QLBtation monitoring network as follows:

Legacy Way East Victoria Park @1)* of April 2019
Eastern Centenary Pool (E2) orf"28 February 2019
West Anzac Park (W1) ons2#ebruary 2019

West Botanic Gardens (W2) on"0df July 2018

= =4 =4 =4

Thesiting of thesestations does notfully meet the guidelinesvith AS/NZS 3580.1.1:26 due to the
proximity of nearby treesWest Botanic Gardens (W2) is classified as Neighbourhood station
according to AS/NZS 3580.2Q16 All other stations are classifl as Peak stations.

A siting audit was conducted for meteorological monitoring stations to astasens sitting against
the guideline and mandatory requirements AS/NZS 3580.14:201aMethods for sampling and
analysis of ambient air Meteorologicalmonitoring for ambient air quality monitoring applicatignsp

The meteorological monitoring siting audits were completed atThensurban QLD Statiavetwork
asfollows:

1 West Anzac Park (W1) on*2Bebruary 2019
1 Eastern Centenary Pool (E2) ori'®1 February 2019

The siting of temperature and relative humidity sensors and Solar Radiiti¥viest Anzac Park

(W1)do not fullymeet all the recommendations of ASZSo py n®mnYHnmn daaSiK2RaA
and analysis of ambient ai¢ Meteorological monibring for ambient air quality monitoring

F LILX AOFGA2y&aé RdzS (2 (GKS LINRPEAYAGE 2F (NBSao
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2.2.

Monitored Parameters

Tables 2 and 3 below detail theparameters monitored and the instruments usedthé Legacy Way
monitoring stations. Appendix 1defines any abbreviated parameter namesed throughout the

report.

Table2: Parameters measured at the Transurban QLD Legacy Way external ambient

monitoring stations

Station(s) Parameter Measured Instrument and Measurement Technique

Centenary Pool (E2)
Anzac Park (W1)

o CcoO Ecotech Serinus 3ONDIR gas filter
Victoria Park (E1)
Centenary Pool (E2) NO. NG, NG Ecotech Sgrings 40gas phase
Anzac Park (W1) chemiluminescence
Botanic Gardens (W2) )
PMo, PMs Met One BAM 102Q Beta ray attenuation
Climatronics M102778 ultrasonic
wind Speed ¢

(horizontal, elevation 10m

(Centenary Pool)
RM Young @00¢ ultrasonic(Anzac Park)

Wind Direction
(elevation 10m)

Climatronics M102778 ultrasonic
(Centenary Pool)
RM Young @00¢ ultrasonic(Anzac Park)

Ambient Temperature
(elevation 2m)

MetOne 062MP

Ambient Temperature
(elevation 10m)

MetOne 062MP

Relative Humidity
(elevation 2m)

MetOne 083EL-35

Solar Radiation

Middleton Solar Pyranometer SB1-D2

Rain Gauge
(E2:elevation 1.59m)
(W1: elevation 1.76m)

Hydrological Services TB6
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Table3: Parameters measured dahe Transurban QLRegacy Wayentilation outlets

stations
CcO Ecotech Serinus 3@ NDIR gas filter
NO, N@, NQ Ecotech Serinus 40gas phase chemiluminescenc
PMo Fidas 20@ opticallight scattering
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2.3.

Data Collection Methods

Table 4below showghe methodsused for data collection. Any deviations from the stated methods
are detailed irthe following section.

Table4: Methods

Parameter DataCollection Method o
Description of Method
Measured Used

AS/NZS 3580.5-:12011

Methods for sampling and analysis of ambient-ditethod
5.1: Determination of oxides of nitroggbhemiluminescence

method
NO, NG, NG
Ecotech Laboratory In-house method 6.1 Oxides of nitrogen by
Manual chemiluminescence
Methods for sampling and analysis of ambient air. Method
AS/NZS 3580.7:12011 Determination of carbon monoxideDirectreading
co instrumental method

Ecotech Laboratory
Manual

In-house methods.3 ¢ Carbon monoxideby gas filter
correlation spectrophotometry

PMo (BAM 1020

AS/NZS 3580.9.32016

Methods for sampling and analysis of ambient air Methoc
9.11: Determination of suspended particulate matteP Mo
beta attenuation monitors

Ecotech Laboratory
Manual

In-house method 7.5 Measurement of P, PMsand TSP
using Beta Attenuation Monitor

PMs (BAM 1020)

AS/NZS 3580.9.12013

Methods for sampling and analysis of ambient
Air - Method 9.12:Determination of suspended
particulate matter PMysbeta attenuation
monitors

Ecotech Laboratory
Manual

In-house method 7.5 Measurement of P, PM:sand TSP
using Beta Attenuation Monitor

PMuo
(Fidas 200)

Ecotech Laboratory
Manual

In-house metho®.7 ¢ PMyoand PM sParticulate Matterg
Light Scattering Method Using Palas Fidas® 200 Serie
Monitors
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Parameter DataCollection Method o
Description of Method
Measured Used

Vector Wind Speec
(Horizontal)

ASNZS3580.14 202

Methods for sampling and analysis of ambient air. Method
Meteorological monitoring for ambient air quality monitorin
applications

Ecotech Laboratory
Manual

In-house method 8.1 Wind speed (Horizontal) by
anemometer

ASNZS3580.14 202

Methods for sampling and analysis of ambiairt Method 14:
Meteorological monitoring for ambient air quality monitorin

Vector Wind applications
Direction h Lab
Ecotech Laboratory In-house method 8.3 Wind direction by anemometer
Manual
Methods for sampling and analysisarhbient air. Method 14:
ASNZS3580.14 204 Meteorological monitoring for ambient air quality monitorin
Differential applications
Temperature

Ecotech Laboratory
Manual

In-house method 8.4 Temperature ambient by thermoelectri
techniques

Relative Humidity

ASNZS3580.14 202

Methods forsampling and analysis of ambient air. Method 1
Meteorological monitoring for ambient air quality monitorin
applications

Ecotech Laboratory
Manual

In-house method 8.5 Relative humidity by hygrometer

Solar Radiation

ASNZS3580.14 202

Methods forsampling and analysis of ambient air. Method 1
Meteorological monitoring for ambient air quality monitorin
applications

Ecotech Laboratory
Manual

In-house method 8.6, Global solar radiation and Net radiatig
by pyranometer and net pyrradiometer

Rain

ASNZS3580.14 202

Methods for sampling and analysis of ambient air. Method
Meteorological monitoring for ambient air qualitgonitoring
applications

Ecotech Laboratory
Manual

In-house method 8.7 Rainfall by tipping bucket rain gauge
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2.3.1. Data Acquisition

Data acquisition iperformedusing a PC based WinAQMS logger (using Win&Q¥K&8sion 2.0)
situated at each of the monitoring sites. Each logger is equipped with a 3G modem for remote
data collection. The recorded data is remotely collected from the AQMS loggers on a daily basis
(using Airodi8 version 5.10) I Y R & (i 2 NB R EnviibnmentaRRegoaifg Séarvices (ERS)
department in Melbourne Australia Data samples are loggéd5 minute intervals except for

beta attenuation monitor dusparameterswhich are logged in 1 houmtervals

2.4. Data Validation and Reporting

2.4.1. Validation

The Ecotech ERS department perfehaily data checks to ensure maximum data capture rates
are maintained. Any equipment failures are communicated to the responsible field engineers for
urgent rectification. Ecotech ERS maintains two distinct databasdaiomy nonvalidated and
validated data respectively.

The validated database is created by duplicating the-validated database and then flagging
data affected by instrument faults, calibrations and other maintenance activities. The data
validation sofware requires the analyst to supply a valid reason (e.g. backed by maintenance
notes, calibration sheets etc) in the database for flagging any data as invalid.

Details of all invalid or missing data are recorded in the Valid Data Exceptios.Table

Validation is performed by thanalyst and the validation is reviewedraphs andtables are
generated based on thealidatedfive minute and one houdata.

2.4.2. Reporting

Data is reported separately in two Microsoft Excel format files nadi@ensurban QLDegacy
Way Monthly Data ReporAugust2019® E fardl éiTransurban QLDegacy Way Monthly Met
Data ReportAugust2019bE f & ¢ ®

The Transurban QLRegacy Way Monthly Data Repofiugust2019 Excel fileconsists often
worksheets:

Cover
Contents

5 Minute Data
1 Hour Data

1 DayData

CO 8hr Rolling

o gk wbdhpRE
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7. Span

8. Zero

9. Precision

10. Valid Data ExceptioReport

TheTransurban QLDegacy Way Monthly Met Data Repokugust2019Excel fileconsists obix
worksheets:

1. Cover

Contents

5 Minute Data

1 Hour Data

1 Day Data

Valid DateException Report

o0k wn

The data contained ithisreport is based on Australian Eastern Standard Time.

All averages are calculated from the fiveinute datg exceptdust parameterdfrom BAM1020
instrumentswhich are calculated from one hour dataAverages a based on a minimum of
75% valid readings within the averaging period.

As the Fidas® 200 instrument records mass concentrations values in pg/ms3 referenced to the
local ambient temperature and pressuytbe PM datais correctedto Australian STP.

Averagingperiods of eighthours or lessare reported for the end of the period, i.e. the hourly
average 02:00am is for the data collected from 1:00am to 2:00@me hour averages are
cakulated based on a clock hour. One @agrages are calculated basex calendar days.

Ecotech typically reports decimals placesor concentration valuesaccordingto relevant
Australian Standards aritie resolution ofeach instrument, refer to Table 8 for more details.
Additional decimal places are includedtiis report asrequested bythe customet

Table5: Automatic Span / ZerbStabilisationand Background checks aransurban QLD

Legacy Way
NO./ NO:/ NO 00:45 01:10
Victoria Park (E1)
CO 00:4% 01:10 23:50-23:55
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NO/ NG/ NO 00:4% 01:05
Centenary PodE2)
(6{0) 00:4% 01:05 2345
NO/ NG/ NO 00:45 01:10 n/a
AnzadPark (W1)
(6{0) 00:4% 01:10 23:50
Botanic Gardens NQ./ NGO/ NO 00:4% 01:10 n/a
(W2) CcoO 00:45% 01:10 23:45-23:50
NO./ NO:/ NO 00:4% 01:15 n/a
VSO East
(6{0) 00:4% 0120 23:5023:55
NO./ NO:/ NO 00:4% 01:05 n/a
VSO West
CcoO 00:45 01:15 23:50

Missing data (excluding automatic spans/zeros aadkiground checks) fa@ll stations areexplained
9 E O S LiiTramsytbarw@LDEgALY Way Mbihly |
Data ReportAugust2019xIs and dTransurban QLDegacy Way Monthly Met DatdeportAugust

Ay GKS

G+l t AR

201 files, as well as iffables35-42.

51 @
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3.0 Air QualityGoals

The air quality goalsnd criteriafor pollutants monitored atthe Transurban QLDegacy Way
ambientmonitoringsites arebased on theCoordinatorDS Y SNJ f Q& NI L2 NIheaiy LINE 2 ¢
quality goalsand criteriaare shownin

Table 6 and Table 7, for external ambient air monitoring @hfor ventilation outlet monitoring
respectively.

Table6: Transurban QLDegacy Wagxternal AmbientStations Air Quality Goals

Maximum allowable

Parameter Time Period

GoallLevel

exceedences

8 hours(rolling,

CcoO based on 1 hour 11.0 mg/m?3 1 day a year
averages)
1 hour 250 pg/ma 1 day a year
NG
1 year 62 pg/ms3 None
PMuo 1 day 50 pg/ms3 5 days a year
1 da 25 g Advisory goal only, no
PM, Y Hg maximum
5 © year o Lg/m? Advisory goal only, no

maximum
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Table7: Transurban QLRegacy Wayentilation Outlet Stations Air Quality Criteria

CO

70.0 ppm

1 hour
NG 1 hour 2 mg/m3
PMho 1 hour 1 mg/m3
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4.0 Calibrations andViaintenance

4.1. Units and Uncertainties

The uncertainties for each parameter have been determined by the manufa@ua#erance limits

2T GKS Sl dzA LIY Sy (i Q adathtolettiovhStarSaidniethddy R

o (KS

The reported uncertainties are expanded uncantads, calculated using coverage factors which give
a level of confidence of approximately 95%.

Table8: Units and Uncertainties

+ (6% of reading + 14yy/m3) 0 t0 669 3
Hg/m
pg/m3 1pg/m3 LDL=0.5g/m3
K factor of 2.0 =0-3i9/m
NO NG (S40) ;
+ (6% of reading + 0.015gim?) 0 t0 0.669mg/m?
mg/m® | 0.001 mg/nt LDL=0.001 g/m3
K factor of 2.0 e
+ (6% of reading + 22|68/ m?3) 0 to 1026 g/m?
pg/m3 1 pg/ms _
k factor of 2.0 LDL=0.82Hg/m?
NG (S40) i
+ (6% of reading + 0.028g/m?3) 0to 1.026 mg/m?
mg/m® | 0.001 mg/nt LDL=0.001 g/m3
K factor of 2.0 s
+ (7% of reading + 0.8 ppm) 0to 50 ppm
ppm 0.1 ppm =
K factor of 2.0 LDL=0.04 ppm
CO 630 :
+ (7% ofeading + 1.0 /m?) 0to 62 mg/m?
mg/m3 0.1 mg/m3 =
K factor of 2.0 LDL=0.05 gm?

2 Uncertainties are calculated based on the full measurement range unless stiteavise

3 The max measurement range for gas analysers is defined as the full scale (FS=Span/0.8)
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24Hr:° (5.5 % of reading + 4.0
g ° g 0 to 1000 pg/m3
ng/m3) (in range G 100 pg/ms)
Phho, PMes pg/ms3 1 ug/m3 LDlasn=1.0pug/m3
(BAM1020) Hr:° (8 % of reading + 818y/m?) s
LDl=4.8ug/m3
k factor of 2.0 b Hd
PMo °21% of reading 0 to 10 mg/m3
mg/m3 0.00L mg/m3
(Fidas) g g Kk factor of1.96 LDL=£10"® mg/m?
. °0.4m/s or2 % of reading
Vec;(o(ra(\a/\(/jmd m/s 0.1 m/s whichever is greater 0 to 20m/s
P K factor 0f2.0
. 0 to 360°
Vector Wind o o °4° . )
Direction ! K factor of 2 Startlngr;[]r/\;eshold. 0
Ambient o o +06°C o
Temperature C 0.1°C K factor of 2.0 -10e t050°C
Relative 16 %
0, 0, - 0,
Humidity % 1% K factor of 20 1-100 %
+15 W/m? or 3% ofreading
Solar Radiation W/m? 1 W/m? whichever is greater 0 to 1100 W/}
K factor 0f2.0
® (9% of reading- 0.2mm) Rainfall rates of O to
Rain mm 0.2 mm 80 mm/hr
K factor of 2.0
4.2. Maintenance

4.2.1. Calibration & Maintenance Summary Tables

The last calibrations for the following parametergre performed on the indicated date Data
supplied after this time is subject farther validation to be performed at the next calibration cycle.

Note: Maintenance and calibration dates mdiffer, as calibrations may be less frequent than

scheduled maintenance visits.
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Tables9-14 indicate when theparticulate andyas equipment weréastmaintainedtalibrated.

G/ FfAONIGAZ2Y 0e0ftS¢ NBFSNE (2 (KS ratomN®BdckzSTyie &
most frequent check or calibration is listed here.

Table9: Transurban QLEast VictorigPark(E1)Maintenance TableAugust2019

Parameter Date of Last Maintenance Tvoe Date of Last Calibmation
Maintenance yp Calibration Cycle
NO, NGQ, NG 5/08/19 6 monthly 5/08/19 Monthly
CO 5/08/19 6 monthly 5/08/19 Monthly
PMuo 9/08/19 Non-scheduled 5/08/19 3 monthly
PMs 5/08/19 6 monthly 5/08/19 3 monthly

Tablel0: Transurban QL[Eastern Centenary Pool (Eaintenance TableAugust2019

Maintenance Calibration Cycle
NO, NG, NG 6/08/19 6 monthly 6/08/19 Monthly
CcoO 6/08/19 6 monthly 6/08/19 Monthly
PMuo 6/08/19 6 monthly 6/08/19 3 monthly
PMs 6/08/19 6 monthly 6/08/19 3 monthly
Wind Speed 6/08/19 6 monthly 4/06/18 2-yearly
Wind Direction 6/08/19 6 monthly 4/06/18 2-yearly
Ambient Temperature 6/08/19 6 monthly 6/08/19 6 monthly

Page23of 66



Legacy WaMir Monitoring Network
Report No:DATI4898

/\
NATA
N

Transurban QLD AcoREDITATION
Parameter Date of Last Maintenance Tvoe Date of Last Calibration
Maintenance yp Calibration Cycle
RelativeHumidity 6/08/19 6 monthly 6/08/19 6 monthly
Solar Radiation 6/08/19 6 monthly 6/11/18 Yearly
Rain 6/08/19 3 monthly 28/02/19 Yearly

Tablell: Transurban QLMWest Anzac Park (W1) Maintenance Talagust2019

Maintenance Calibration Cycle
NO, NGQ, NG 2/08/19 6 monthly 2/08/19 Monthly
(6{0) 2/08/19 6 monthly 2/08/19 Monthly
PMuo 2/08/19 6 monthly 2/08/19 3 monthly
PMs 2/08/19 6 monthly 2/08/19 3 monthly
Wind Speed 2/08/19 Yearly 24/07/18 2-yearly
Wind Direction 2/08/19 Yearly 24/07/18 2-yearly
Ambient Temperature 2/08/19 6 monthly 2/08/19 6 monthly
Relative Humidity 2/08/19 6 monthly 2/08/19 6 monthly
Solar Radiation 2/08/19 6 monthly 5/11/18 Yearly
Rain 2/08/19 3 monthly 1/03/19 Yearly
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Tablel2: Transurban QLDVest Botanic Gardens (W2Jaintenance TableAugust2019

Maintenance Calibration Cycle
NO, NG, NG 5/08/19 6 monthly 5/08/19 Monthly
(6{0) 5/08/19 6 monthly 5/08/19 Monthly
PMo 5/08/19 6 monthly 5/08/19 3 monthly
PM.s 26/08/19 Non-scheduled 5/08/19 3 monthly

Tablel3: Transurban QLIVSO Ead¥laintenance TableAugust2019

| DateofLast | . Date of Last Calibration |
Parameter ! Maintenance Type L
Maintenance Calibration Cycle

NO, NG, NG 1/08/19 Monthly 1/08/19 Monthly
CO 1/08/19 Monthly 1/08/19 Monthly
PMuwo 1/08/19 Monthly 6/06/19 3 monthly

Tablel14: Transurban QLSO WesMaintenance TableAugust2019

Date of Last . Date of Last Calibration
Parameter . Maintenance Type ! .
Maintenance Calibration Cycle

NO, NG, NG 1/08/19 Monthly 1/08/19 Monthly
CcoO 1/08/19 Monthly 1/08/19 Monthly
PMuo 1/08/19 Monthly 7106/19 3 monthly
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5.0 Results

5.1. Data Capture

Data capture refers to the amount of valid data collected during the report pegrduding
overnight calibratios, routine maintenanct power interruptions and shadows on solar radiation
sensor It is basedon 5 minute data for all continuously monitored parameters. Except for
BAM1020 dust parameters which are based on hourly values

Thepercentage of valid data captureddalculated using the following equation:

Data capture = number of valid datgoints obtained
Totalnumber ofdata points for the period, Reasonable exclusiodata points

Where:

1 Number of valid datgoints obtained= Number ofsamples ifistrument readingswhich
have been alidated through a quality assured process and excludes all data errors, zero
data collection due to -calibrationequipment failures power interruptions, data
transmission errorgplanned and unplanned maintenance.

1 Totalnumber ofdata points for the period= Total number o$amples ifstrument readingp
expected for the sampling period. Total data is calculated based on the same averaging
LISNRA 2R | & & NBLR NI SR duratioNdf theldorfeapdndlingRdpartlpériodr y R
e.g. for 5 minute data collected over a month of 31 days, the total data would be equal to 12
(5 minute samples in an hour) x 24 (hours in a day) x 31 (days in a month) = 8928 samples.

1 Reasonable exclusionsita points =Number of samples which have been invalidated due to
overnight calibrations, routine maintenanceand shadows on solar radiation sensor.

Tables 1520 below display data capture statistics faugust2019 Boldvalues in the table indicate
data capture below 95%.

Details of all invalid or missing data affecting data affecting data capture are idcindbae Valid
Data Exception Tables, see section 6.0 and attached Exsel file

4 Routine maintenances estimated time for 1 monthly, 3 monthly, 6 monthly, 1 yigaand 2 yealy tasksperformed by
Ecotech. For zero and background tests, data is excluded from the whole period that the test was performed.
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Tablel5: Data Capturdor Transurban QLI[East Victoria Park (B1

Sepl8 100.0

Oct/18 99.8 99.1 100.0 100.0

Nov/18 97.3 994 99.9 100.0

Dec/18 99.0 99.7 100.0 100.0

Jan/19 100.0 99.7 100.0 100.0

Feb/19 99.3 90.2 99.8 99.5

Mar/19 99.9 99.2 100.0 100.0

Apr/19 99.9 98.8 100.0 100.0

May/19 100.0 98.9 100.0 100.0

Jun/19 100.0 97.0 100.0 100.0

Jul/19 100.0 99.3 100.0 100.0

Aug/19 100.0 100.0
s e w e
CEEE w om omowe
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Tablel6: Data Capture foff ransurban QL[Eastern Centenary Pool (E2

PMio PM:s WS '26}: 1%-;] RH Rain
0 0 0 0 0
O3 IR IO I i I (%)

Sepl8 100.0| 99.1 99.9 99.9 | 100.0| 100.0| 100.0| 100.0 | 100.0| 100.0
Oct/18 100.0| 99.5 | 100.0 | 100.0 | 100.0 | 100.0| 100.0| 100.0 | 100.0| 100.0
Nov/18 100.0| 99.5 | 100.0| 100.0| 100.0| 100.0| 100.0| 100.0| 100.0| 100.0
Dec/18 100.0| 99.6 | 100.0| 100.0 | 100.0| 100.0| 100.0| 100.0| 100.0| 100.0
Jan/19 100.0| 99.5 | 100.0| 100.0 | 100.0| 100.0| 100.0| 100.0| 100.0| 100.0
Feb/19 90.4 86.7 90.1 89.9 90.9 90.7 90.7 90.7 91.0 | 90.5
Mar/19 100.0| 99.6 | 100.0 | 100.0 | 100.0 | 100.0| 100.0| 100.0 | 100.0| 100.0
Apr/19 100.0| 99.0 99.7 99.7 | 100.0| 99.8 | 100.0| 99.8 | 100.0| 99.8
May/19 100.0 | 100.0| 100.0| 98.1 | 100.0| 100.0| 100.0| 100.0| 100.0| 100.0
Jun/19 98.7 98.1 98.0 97.5 98.8 54.6 0.0 98.3 98.5 | 98.3
Jul/19 100.0| 99.9 | 100.0| 90.8 | 100.0| 84.0 69.5 | 100.0 | 100.0 | 100.0
Aug/19 100.0 100.0 | 100.0| 100.0 | 100.0 | 100.0| 100.0| 100.0| 100.0

5 Data capture was below 95% during the reporting month because the power distribution board tripped.
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Tablel7: Data Capture foff ransurban QLDVest Anzac Park (W1

PMio PM:s WS '26}: 1%-;] RH Rain
0 0 0 0 0
O3 IR IO I i I (%)

Sepl8 100.0| 99.1 99.9 99.7 92.1 | 100.0| 100.0 | 100.0| 96.4 | 99.9
Oct/18 99.9 99.1 | 100.0| 100.0| 100.0| 100.0 | 100.0| 100.0| 97.8 | 100.0
Nov/18 100.0| 99.5 | 100.0| 100.0| 100.0| 100.0| 100.0| 100.0| 100.0| 100.0
Dec/18 99.8 99.0 99.5 99.3 | 100.0| 99.8 | 100.0| 99.8 | 100.0| 99.8
Jan/19 100.0| 99.4 | 100.0| 100.0| 100.0| 100.0| 100.0| 100.0| 100.0| 100.0
Feb/19 99.9 99.2 99.2 995 | 100.0| 99.8 | 100.0| 99.9 | 100.0| 99.8
Mar/19 99.5 98.2 98.8 98.2 99.5 98.8 99.1 98.8 | 100.0| 98.9
Apr/19 100.0| 98.8 99.7 99.7 | 100.0| 100.0| 100.0 | 99.9 99.1 | 99.9
May/19 100.0| 99.1 | 100.0| 100.0| 100.0| 100.0| 100.0| 100.0| 98.2 | 100.0
Jun/19 100.0| 96.2 | 100.0 | 100.0 | 100.0| 100.0| 100.0| 100.0| 100.0| 100.0
Jul/19 100.0| 99.5 | 100.0| 100.0| 100.0| 100.0| 100.0| 100.0| 100.0| 100.0
Aug/19 100.0 100.0 | 100.0| 100.0 | 100.0 | 100.0| 100.0| 100.0| 100.0
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Tablel8: Data Capture foffransurban QLBotanicGardeng(\W2)

Sep18
Oct/18 99.9 99.0 100.0 99.5
Nov/18 100.0 98.9 100.0 99.7
Dec/18 100.0 99.1 99.9 99.9
Jan/19 100.0 98.8 99.7 99.7
Feb/19 99.4 95.5 99.7 99.4
Mar/19 100.0 994 99.1 99.1
Apr/19 100.0 99.3 100.0 100.0
May/19 100.0 99.2 100.0 100.0
Jun/19 100.0 99.0 99.7 99.7
Jul/19 100.0 99.1 99.6 99.7
Aug/19 100.0 100.0
LS e e w e
B e weowow
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Tablel19: Data Capture foffransurban QLINVSO East

Sep18
Oct/18 96.7 96.1 96.8
Nov/18 96.5 95.9 96.6
Dec/18 97.7 97.0 97.9
Jan/19 98.5 97.8 98.8
Feb/19 98.8 98.1 99.0
Mar/19 97.0 96.1 100.0
Apr/19 97.2 96.1 97.3
May/19 97.7 96.6 97.9
Jun/19 98.1 97.4 97.9
Jul/19 91.4 95.0 97.8
Aug/19
_---
| G wa wa w0
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Table20: Data Capture fofransurban QLINVSO West

Sep18
Oct/18 97.2 96.2 96.5
Nov/18 97.3 96.2 96.6
Dec/18 98.9 95.5 98.2
Jan/19 99.1 97.8 92.3
Feb/19 98.7 95.9 98.3
Mar/19 98.3 97.0 100.0
Apr/19 98.5 97.7 98.1
May/19 97.9 96.3 97.6
Jun/19 98.4 97.9 97.4
Jul/19 98.6 97.2 98.1
Aug/19
_---
| G ws o wz
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5.2. Air QualityMonthly Summary

Table21: Transurban QLEast¢ Victoria Park (EjJlExceedences Recordédr August

2019
NG (ng/md) 1 hour
CO(mg/md) 1 hour - ]
P Mo (ug/m?) 24 hour - -
PM. s (Lg/m®) 24 hour - -

Table22: Transurban QL[Eastern Centenary Pool (EBxceedences RecordedrfAugust

2019
NG, (ug/m?) 1 hour
CO(mg/m®) 1 hour - -
PMuo (ug/md) 24 hour - -
PM s (ug/m?) 24 hour - .
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Table23: Transurban QLMVest Anzac Park (WBxceedences Recorded fAugust2019

Parameter Time Period il e Date of
Exceedence Exceedence
NGO (ug/m?) 1 hour
CO(mg/m?) 1 hour
PMo (ug/m®) 24 hour
PMs (ug/m?) 24 hour

Table24: Transurban QLDVest Botanic Gardens (WExceedences Recorded fAugust

2019
Parameter Time Period il e Date of
Exceedence Exceedence
NG (ug/n°) 1 hour
CO(mg/m’) 1 hour
PMuo (ug/m?) 24 hour
PM..s (ug/n) 24 hour
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Table25: Transurban QLIVSOEastExceedences Recorded fAugust2019

Value of Date of
Parameter Time Period
Exceedence Exceedence

NG (mg/m?) 1 hour
CO(ppm) 1 hour - -
PMo (mg/m?®) 1 hour - -

Table26: Transurban QLINSOWestExceedences Recorded fAugust2019

Value of Date of
Parameter Time Period
Exceedence Exceedence

NG, (mg/m?®) 1 hour
CO(ppm) 1 hour - -
PMo (mg/m?3) 1 hour - .
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5.3. Tabulated data

5.3.1.Maximumaverages

This section containmaximumaverages of the gaseoasd particulate collected afransurban QLD
monitoring station during the reporting period.

Table27: Maximum valuesat Transurban QL[East Victoria Park (Ef9r August2019

Station Parameter Goal PUEEEINE) | | bR Date and Time
Period Value
NQ: (ug/md) 1 hour 52.68 29/08/2019 09:00
CO (mg/rd) 11 8 hours 0.57 7/08/2019 04:00
Victoria Park (E1)
PMo (ug/m?) 50 24 hours 44.17 19/08/2019
PMs (Ug/m?3) 25 24 hours 17.33 6/08/2019

Table28: Maximum values at Eastern Centenary Pool (E)August2019

Station Parameter Goal SR | | LU Date and Time
Period Value
NQ (ug/md) 1 hour 85.70 20/08/2019 20:00
CO (mg/m) 11 8 hours 0.67 30/08/2019 01:00
Centenary Pool
(E2)
PMo (ug/md) 50 24 hours 45,58 19/08/2019
PM s (Lg/m?) 25 24 hours 18.26 6/08/2019
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Table29: Maximum values affransurban QLMWest Anzac Park (W1) fégkugust2019

Station Parameter Goal AEIREN) | L Date and Time
Period Value
NQ (ug/m?) 1 hour 85.70 20/08/2019 19:00
CO (mg/m) 11 8 hours 0.83 14/08/2019 03:00
Anzac Park (W1)
PMo (ug/m?) 50 24 hours 41.58 19/08/2019
PM..s (Lg/m®) 25 24 hours 11.00 15/08/2019

Table30: Maximum values at West Botanic Gardens (W2) fargust2019

Station Parameter Goal PUEEIEINE] | | hITILAL Date and Time
Period Value

NG (ug/m?) 1 hour 48.41 2/08/2019 07:00

_ CO (mg/m) 11 8 hours 0.75 28/08/2019 00:00

Botanic Gardens

(W2)
PMo (ug/m®) 50 24 hours 40.88 19/08/2019
PM.s (ug/m°) 25 24 hours 8.58 19/08/2019
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Table31: Maximum values at VSO East fAugust2019

VSO East

Station Parameter Goal FUEEEING) | HEBURILT Date and Time
Period Value

NQ; (mg/md) 1 hour 0.435 20/08/2019 16:00
CO (ppm) 70 1 hour 3.11 19/08/2019 08:00
PMo (mg/m?®) 1.0 1 hour 0.675 6/08/2019 23:00

Table32: Maximum values at VSO West féwugust2019

VSO West

Station Parameter Goal Aweraging | Maximum Date and Time
Period Value

NQ; (mg/m?) 1 hour 0.194 26/08/2019 15:00
CO (ppm) 70 1 hour 2.15 18/08/2019 14:00
PMho (Mg/m?) 1.0 1 hour 0.862 6/08/2019 23:00
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5.3.2.Annual average

This section containd2 months average anddendar year averageof the PMs and NQ
parameters collected affransurban QLIexternal ambient airmonitoring station during the
reporting period.

Table 33 displays monthly average based on 5 minutes data during the last 12 months and the
average based on 5 minutes data during the [H months. Table values required at least 75% of
capture rate.

Table33: 12 month to dateaverages of PMx.s and NQ at the Transurban QL[@xternal
ambient air monitoring station

Victoria Park (E1) | Centenary Pool (E2) Anzac Park (W1) | Botanic Gardens (W2

PM; s NG, PM; s NG, PM:s N[O PM;s
(Mg/m?3) (Mg/m?3) (Mg/m?3) (ng/m?3) (ng/m?3) (Mg/m?3) (Mg/m?3)

(Hg/m?)

Sep/18 18.11 7.06 26.04 7.72 18.35 5.58 13.92 5.45
Oct/18 16.78 7.88 21.29 7.51 14.98 5.59 12.64 4.72
Nov/18 12.61 9.76 18.88 9.09 14.26 7.64 10.18 6.95
Dec/18 10.25 7.98 14.75 7.66 11.40 6.20 9.17 5.70
Jan/19 7.90 6.41 13.94 5.84 11.37 5.17 7.69 3.90
Feb/19 10.94 6.23 19.03 5.66 10.61 5.34 10.90 3.78
Mar/19 14.04 6.55 21.87 6.14 14.95 5.18 13.56 4.20
Apr/19 17.38 5.01 23.45 4.00 12.75 3.53 14.34 2.75
May/19 23.84 4.80 31.59 5.88 18.42 4.23 15.10 3.54
Jun/19 30.51 7.03 36.31 7.90 20.22 6.05 17.51 5.31
Jul/19 30.55 4.84 37.05 7.70 21.25 5.28 15.63 3.78
Aug/19 26.66 34.85 20.81 13.58
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Table34 displays calendar year average based on 1 hawdyagewith 75% capture rate in each
calendar quarter.

Table34: Calendar year averag®f PMos and NQ at Transurban QLDexternal ambient
air monitoring station

Victoria Park (E1)[}] Centenary Pool (E2] Anzac Park (W1) Botan(l\(/:vcz.‘a)ardens
NG PMzs NG; PMzs NG PMzs NG PM.s
(ug/m3) (ug/m3) (ug/m3) (Hg/m?3) (ug/m3) (Hg/m?3) (ug/m3) (ug/m3)

Jan/19Aug/19 ‘ 20.33 5.84 27.43 6.38 16.37 5.00 13.55 3.92
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5.4. GraphicRepresentations

5.4.1.External Ambient

This section displays graphs of the pollutants and meteorological parameters monitored at the
Transurban QLDegacy Way external ambient sites fdugust2019 The graphs are based on
validated 5 minuteor 1 hour dataas appropriate.

Legacy Way E1, E2, W1 and W2 - CO B hours (rolling, based on 1 hour average)

August 2019

Anzac Park (W1) CO 1 hour data 8hr Lvg {mg/m?)
— Bolanie Gardens (W2) CO 1 hour data Bhr v (malm®)
— Golf Course (E1) CO 1 hour data 8hr Avg img/m?)
— Centenary Pool (E2) CO 1 hour data 8hr Avg (ma/m?)
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Figure2: Transurban QLRegacy WayEl, E2, Wland W2 - COgraphfor August2019
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Legacy Way E1, E2, W1 and W2 - NO: 1 hour average

August 2019
—— Anzac Park (W1)/ NO: ——— Botanic Gardens (W2) f NO:
Golf Caurse (E1) fND: —— Centenary Pool (E2) ! MO:
250 Gaal: 250ugim
200

150

100

Gravimetne Concentrabon (pgfm')

& Thu 15 Thu 22 Thu 1 Sun

Aug 2015

Figure3: Transurban QLRegacy WayE1,E2, W1 and WP- NG, graphfor August2019
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Legacy Way E1, E2, W1 and W2 - NOz (12 months, based on month average)

1/05/2018 to 31/08/2019

I Anzac Park (1) /NO: [l Botanic Gardens (W2) /NO= [ Golf Course (E1)/ MO-
Bl Centenary Pool (E2) /MO

230 +

200
150 +
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Annual goal B2ugim

50 -+

uﬂﬂld—lu-ldﬂdd“d

Oct MNov De: danEUlﬁ le:r I'-"Iar Sap

Gravimetric Concentration (pgim#]

2018

Figure4: Transurban QLRegacy Way (E1, E2, W1 and WRIO; graph 12 months toAugust
2019
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Legacy Way E1, E2, W1 and W2 - PM+ 24 hour average

—— Anzac Park (W1)/ PMso
— Golf Course (E1)/ PM..

August 2019

— Botanic Gardens (W2} PMa
— Centenary Pool (E2}/ PM..
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Figure8: Transurban QLDegacy Way EQ Wind Rosefor August2019

Page47 of 66



Legacy WaMir Monitoring Network
Report No:DATI4898
Transurban QLD

NATA

N

WORLD RECOGNISED
ACCREDITATION

Figure9: Transurban QLDegacy Way Wi Wind Rosegor August2019

Page48of 66






















































