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1.0 Introduction

Ecotech Pty Ltd was commissionedRuyrt Augusta Operations Pty. Ltd. provide monitorirg and
data reporting for thePort Augusta Operatiorsmbient air quality monitoringnetwork, located as
detailed in Table 1. Ecotech commenced data collection fronmttweitoring $ationson 1/08/2019.

This report presents the data féarch2020.
The data presented in this report:
91 Describes air quality measurements
1 Compares monitoring results;
1 Has been quality assured

1 Caformswith NATA accreditation requirements, where applicable
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2.0 Monitoring and Data Collection

2.1. Siting Details

The Port Augusta Operationair quality monitoring networkconsists ofsix ambient air quality
monitoring stations The gation’ Iscationand siting details ardescribed below.

Tablel: Port Augusta Operationmonitoring site locations

Exactus BAM. (STN) 32°30'47.71"5137°50'11.90"E 34
Exactus BAN (LMO) 32°30'36.04"5137°4708.93"E 9
U16996 North ESampler 32°31'11.00"$5137°47'33.00"E 9
U16998East ESampler 3231'46.M"S, 137°8'25.00"E 6
U16999 South{Sampler 32°33'M.00"S137°48'15.00"E 10
Met Station 32°32'40.70"5137°47'41.10"E 18
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ThePort Augusta Operatiorstations are audited against the guidelines and mandatory requirements

in the standards below, as relevant:

 AS/NZS 3580.1.1:20%6a S K2 Ra

FANI Y2YAG2NAY 3 SljdALIYSyidézx

f AS/NZS3580.14:20141a SG K2 Ra&
Meteorological monitoring for ambient air quality monitoring applicatibns

Audit results including deviations from the guidelineare detailed in Table ®elow. Any non-

F2NJ al YLIX Ay ZguidgtBsitihg/ | & & A 2

T2NJ

al YLX Ay 3

Fy®R

FyF £

conformances withhe mandatory requirementsf the above standardare detailedin section2.3.1.

Table2: Monitoring station siting audit againsStandards

. _ Site All guidelines Deviation from
Stations Audit date o o
classification met? guidelines

Exactus BAM 1 (STN)| 17/12/19 Neighbourhood Partly Nearby sheds
Exactus BAM 2 (LMO)| 16/12/19 Neighbourhood Partly Nearby EPA shelte
U16996 North ESampler| 20/06/19 Peak Yes N/A
U16998 East-Bampler 05/03/20 Peak Yes N/A
U16999 SouthSampler| 20/02/20 Peak Yes N/A
Met Station 16/12/19 n/a Yes N/A
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Figurel: Port Augusta Operation$lonitoring Stations Locatiors

2.2. Monitored Parameters

Table3 overleafdetails the parameters monitored and the instruments usedhat Port Augusta
Operations monitoring stations. Appendix 1 defines any abbreviated parameter naosesl
throughout the report

Sampling of all parameters is continuous.

Hevatiorsin the table below is the heightf the sensor (for meteorological sensors) or sample inlet
(for particulate monitorspbove ground level at the monitoring station.
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Table3: Parameters measured at thBort Augusta Operationsonitoring stations

. Instrument and Elevation
Stations Parameter Measured .
Measurement Technique (m)
Exactus BAM 1 (STN) oM Ecotech Exactus BAMBeta »3
10 . .
Exactus BAM 2 (LMO) ray attenuation
U16996 North ESampler
Met One ESampler light
U16998 East-Bampler PMo plerig 25
scatter aerosol monitor
U16999 SouthSampler
Wind Speed . . . .
. P Gill Windsonie-ultrasonic 11.5
(horizonta)
Wind Direction Gill Windsonie-ultrasonic 11.5
Sigma Calculation -
Met Station
Ambient Temperature | Vaisala HMP55 10 |
Relative Humidity | Vaisala HMP55 10 |
Rain Tipping Bucket 6.4 ‘

2.3.

Data Collection Methods

Table 4 below showghe methodsused for data collection. Any deviations from the stated methods

are detailed in sectio2.3.1

Table 4: Methods

Data Collection
Parameter Measured Description of Method

AS/NZS 3580.9.11

2016
PMyo (Exactus BAM)

Methods of sampling and ahesis of ambient air. Method
9.11 Determination of suspended particulate mattePMo
beta attenuation monitors

Ecotech Laboratory
Manual

In-house method 7.5-Measurement of P, PMesand TSP
using Beta Attenuation Monitor.
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Data Collection o
Parameter Measured Description of Method
Methods Used

PMyo (Met One E
Sampley

Manuf act
Instructions

Met One ESampler Operation Manual

Vector Wind Speed
(Horizontal)

ASNZS3580.14
2014

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

Ecotech Laboratory
Manual

In-housemethod 8.1 Wind speed (Horizontal) by anemome

Vector Wind Direction

ASNZS3580.14
2014

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

Ecotech Laboratory
Manual

In-house method 8.3 Wind direction by anemometer

Sigma

ASNZS3580.14
2014

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

Ecotech Laboratory,
Manual

In-house method.3 Wind direction by anemometer

Ambient Temperature

ASNZS3580.14
2014

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

applications
Ecotech Laboratory, In-house method 8.4 emperature ambient by thermoelectri
Manual techniques

Relative Humidity

ASNZS3580.14
2014

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

Ecotech Laboratory
Manual

In-house method 8.5-Relative humidity by hygrometer

Rain

ASNZS3580.14
2014

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

Ecotech Laboratory
Manual

In-housemethod 8.7— Rainfall by tipping bucket rain gauge
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2.3.1. NATA Endorsement an@aformity with Standards

Unless stated below, parametease monitored at thePort Augusta Operation®onitoring stations
according to the methods detailed Trable4 above.

1 Measurement oPMovia ESampleris notcoverediiyc ot ech’ s NATA s.cope of

1 Measurement oPMoviaExactusBAM1 (STNandExactusBAM2 (LMO)does notfully meet
the recommendations oftandardAS/NZS 3580.1.1:2086ie tothe statiors being located in
close proximity to &hed and roadway.

2.3.2. Data Acquisition

Data acquisition iperformedusing aDataTaker DT800 Series data loggjrated atthe Met station,

and direct link with the Met On&Sampler andExactus BM instruments Each logger is equipped

with a 3G modem for remote data collection. The recorded data is remotely collected from the loggers

on a daily basi@sing Airodi8'versions5.)and st ored at Ecotech’s Enviro
(ERS) department in Melbourn@ustralia Data samples are loggéu five minute intervalsfor the

Met station and&eSamplersand 15 minute intervals for thExactus Bardata

2.4. Data Validationand Reporting
2.4.1. Validation

The Ecotech ERS department perform daily 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 maintaimsotdistinct databases containing nealidated 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 activifid®e data validation
software requires the analyst to supply a valid reason (e.g. backed by maintenance notes, calibration
sheets etg in the database for flagging any data as invalid.

Details of all invalid or missing data are recorded in the Valtd Exception Tabée

Validation is performed by thanalyst and the validation is reviewed>aphs andtables are
generated based on thealidated5 minute and 15minute dataas applicable
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2.4.2. Reporting

The reported dataare included in aMicrosoft Excef or mat f iPbrieAugnstanOpeatatiohs
Monthly Data ReporMarch2020.xIs<”

The Excel file consists ®@Excel workheets:

1. Cover

2. 5 Minute Data

3. PMRT15 MinuteData

4. 1 Hour Data

5. 24 Hour Data

6. VDET

The data contained ithisreport is based oustralian Eastern Standard Time.

All awerages are calculated from tleminute or 15 minute data as appropriatéAverages are based
on a minimum of 75% valid readings witlthe averaging period.

Averagingperiods of eightiours or lessre 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&@mehour averages are aallated based on
a clock hourOne day an@neyear averages are calculated based on calendar days.

Wind Data Reporting

Wind speed and wind direction data associated with calm wind conditions are reported in accordance
with the requirements of AS/NZS 3580-2@14. Calm wind conditions are definad wind speeds
below the starting threshold of the wind speed / direction sensors. Sensor starting thresholds are
giveninTable5* Measur ement Range”.
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3.0 Calibrations and Maintenance

3.1. Units and Uncertainties

The uncertainties for each parameter have beltermined by the manufacturés tolerance limits

of t he

equi pment ' sdatp eolectionestarelarcsmethad n d

by the

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

Tableb: Units and Uncertainties

. . . Measurement
Parameter Units Resolution Uncertainty! !
Range

24Hr:° (5.5% of readingr 40 ng/m3) 0 to 10mg/m?3
P Mo (Exactus A in range 0 100 pg/m?
ho ( ! pHg/mO 1 pg/ms ( g _ Hg/m?) LDL4n=2 pg/ms
BAM) Hr:° (8% of readingr 110 ng/m3)
k factor 0f2.0 LDl =10 pug/ms3
PMyo (ESampley | pg/mO 1 ug/ms3 + 10% to gravimetric methdd 0 to 65 ng/m3
Vector Wind °0.4m/s or2.0% of reading, whicheve
ector ¥vin m/s 0.1 m/s is greater 0m/s to30m/s
Speed
K factor 0f2.0
. 0 deg to 360 deg
Vector Wind °4 deg . .
Direction Deg 1 deg K facta of 2.0 Starting threshold:
om/s
. ° (9% of readingr 0.2mm) Rainfall rates of 0
R 0.2
amn mm mm K factor of 2.0 to 80 mm/hr
Ambient o o +0.6 C o
Temperature c 0. 1°¢ K factor of 2.0 10 "t 50
Relative +
% 1% - 1-100%
Humidity ’ ’ K factor of 20 °

1 Uncertainties are calculated based on the full measurement range unless stated otherwise
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3.2. Maintenance

3.2.1.Calibration & Maintenance Summary Tables

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

Note: Maintenance and calibration dates may differ, as calibrations may be less frequent than
scheduled maintenance visits.

Tables6 and 7 overleafindicate when the particulateand metegological equipment werdast
maintained / calibrated. Maintenance and calibration dates are for maintenance performed by

Ecotech.

“Calibration
most frequent check oratibration is listed here.

cycl e”

refers

t

(0]

t he

frequency

Table6: Port Augusta Operation®M;o StationsMaintenance Tabléviarch 2020

Date of Last | Maintenance | Date of Last] Calibration
Station Parameter
Maintenance Type Calibration Cycle

Exactus BAM (STN) 05/03/20 3 Monthly 05/03/20 3 Monthly
Exactus BAM 2 (LMO) PMo 05/03/20 3 Monthly 05/03/20 3 Monthly
U16996 North ESampler PMuo 05/03/20 6 Monthly 05/03/20 3 Monthly
U16998 East-BEampler PMuo 05/03/20 6 Monthly 05/03/20 3 Monthly
U16999 South4Bampler PMo 05/03/20 3 Monthly 05/03/20 3 Monthly
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Table7: Port Augusta OperationMet Station Maintenance TabléMarch 2020

Date of Last Maintenance Date of Last o
Parameter ! L Calibration Cycle
Maintenance Type Calibration

Wind Speed 06/03/20 Monthly 28/02/19° 2 Yearly
Wind Direction 06/03/20 Monthly 28/02/19° 2 Yearly
AT 06/03/20 3 monthly 16/12/19 6 Monthly
RH 06/03/20 3 Monthly 28/10/19 6 Monthly
Rain 06/03/20 3 Monthly 21/11/19 Yearly
4.0 Results

4.1. Data Capture

Valid data capture refers to the amount of valid data collected during the report perisdasedon
5 and 15 minute datdpr all continuously monitored parameters.

Thepercentage of valid data captureddalculated using the following equation:
ValidData capture = (Reported air quality data / Total data) x 100%
Where:

1 Reported air quality data = Nurab of samples ifistrument readingps which have been
validatedthrough a quality assured process and excludes all data errors, zero data collection
due to calibrationgquipmentfailures planned and unplanned maintenance.

3 Wind tunnel calibration wasompletedon 28/02/19 and installed at Met station on 25/03/19.
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i Total data = Total number eanples (nstrument readingsexpected for the sampling period.
Total data is calculated based on the same a\
the duration of the corresponding report period. e.g. for 5 minute data collected over a month
of 31days, 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.

Table8 displays data capturstatistics forMarch 2020. Boldvalues in the table indicate data capture
below95%

Details of all invalid or missing data affecting data affecting data capture are included in the Valid Data
Exception Tablelereachs t at i on, uvibdATeri n hteh e abbx c‘e | Filer accomg
each station and in sectiond this report.

Table8: Monthly Data Capturgor Port Augusta Operationdlonitoring Network for March

2020

Exactus BAM 1 (STN) PMuo 99.2

Exactus BAN (LMO) PMuo 0.0
U16996 North ESampler PMo 99.9
U16998 East-Bampler PMo 99.9
U16999 SouthSampler PMuo 99.9
Met WS WD, Sigma 100.0

Met AT 99.9

Met RH 99.9
Met Rain 100.0
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4.2. GraphicRepresentations

Validated5 minutedata forWS, WD, Sigma, AT, RH, RainPi¥sample) andl hourdata for PMg
(Exactus BAMpwere used to construdhe followingmonthly graphiaepresentations.

Met Station Windrose

Wind Rose March 2020
;\\\\
AL I
= s
I\
\
.
0.1% calm

100.0% valid data present

Figure2: Met Station Wind Ros
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Exactus BAM 1 (STN) PM1o Scatter Plot

Polar Scatter March 2020
1 PMio 1hr Avg (ug/m?)

Note: Wind Data supplied
99.2% valid data present from the Met Station

Figure3: Exactus BAML (STNPMoScatter Plot 1 HouAverages
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Exactus BAM 2 (LMO) PM1o Scatter Plot

Polar Scatter March 2020

Note: Wind Data supplied

0.0% valid data present from the Met Station

Figure4: ExactusBAM 2 (LMO) PM;oScatter Plot IHour Averages

Page?0of 34



Port Augusta Operationdmbient Monitoring Network /\

Report No:DATL5701 P{A}A
Port Augusta Operations. Pty. Ltd. WORLD RECOGNISED

ACCREDITATION

U16996 North ES PM1o Scatter Plot

Polar Scatter March 2020
1 PMio Thr Avg (ug/m?)

Note: Wind Data supplied

100.0% valid data present from the Met Station

Figure5: U16996 North ESamplerPMyScatter Plotl HourAverages
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U16998 East ES PM1o Scatter Plot

Polar Scatter March 2020
1 PMio Thr Avg (ug/m?)

Note: Wind Data supplied

100.0% valid data present from the Met Station

Figure6: U16998 EastSamplerPMyScatter Plotl HourAverages
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U16999 South ES PM1o Scatter Plot

Polar Scatter March 2020
1 PMio Thr Avg (ug/m?)

Note: Wind Data supplied

100.0% valid data present from the Met Station

Figure7: U16999 South=SamplerPMyScatter Plotl HourAverages
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Exactus BAM PM+o

March 2020
Exactus BAM 2 (LMO) PM1o 24Hr Avg (ug/m?)
Exactus BAM 1 (STN) PM+o 24Hr Avg (pg/m?)
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Figure8: Exactus BAML (STN)and 2(LMO) PMs, 24 Hour Averages
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E-Sampler PM1o
March 2020

U16996 North ES PM1o 24Hr Avg (pug/m?)
U16998 East ES PM1o 24Hr Avg (ng/m?)
U16999 South ES PM+o 24Hr Avg (pg/m?)
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Figure9: Port Augista Operationdg=SamplerStationsPMy 24 Hour Averages
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FigurelO: Met Station Ambient Temperature 5 Minute Averages
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5.0 Valid Data Exception Tahde

The tables below detail all changes made to the raw data set during the validation process. An

explanation of reasons given in thebta can be found in Appendix 2.

Table9: Exactus BAML (STN)Valid Data Exception Table

Start Change User | Change
Reason
Date Date Details NETE] Date

01/03/20 | 31/03/20 Intermittent data outside calibrated range of

00:15 | 05:30 instrument PMRT 28/04/20
05/03/20 | 05/03/20 .

15:00 17:00 Scheduled 3 monthly maintenance All channels| JL 28/04/20
13/03/20 | 15/03/20 Intermittent power interruption and instrument

09:30 | 11:30 stailisation All channels| JL | 28/04/20

Tablel10: ExactusBAM 2(LMO) Valid Data Exception Table

Start Change User | Change
Reason
Date Date Details Name Date

01/03/20 | 05/03/20

00:00 11:30 Instrument fault- Flow alarm All channels 28/04/20
05/03/20 | 05/03/20 .

11:45 13:45 Scheduled 2 monthly maintenance All channels| JL 28/04/20
05/03/20 | 02/04/20 Instrument flow calibration was found outside

14:00 10:30 calibrated range of instrument All channels| — JL | 28/04/20

Table11: U16996 North ESamplerValid Data Exception Table

Start Change User | Change
Reason
Date Date Details Name Date

05/03/20
14:30

05/03/20
14:35

Scheduled 6 monthly maintenance

0

28/04/20
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Tablel1l2: U16998 EastdSamplerValid Data Exception Table

Start End Change User | Change
Reason
Date Date Details NETE] Date

05/03/20
13:25

05/03/20
13:35

Scheduled 3 monthly maintenance

0

28/04/20

Tablel3: U16999 South SamplerValid Data Exception Table

Start End Date Reason Change User | Change
Date Details Name Date

05/03/20
13:55

05/03/20
14:05

Scheduled 6 monthly maintenance

0

28/04/20

Tablel4: Met StationValid Data Exception Table

h h
Start End Date Reason Change User | C ange
Date Details Name Date

06/03/20 | 06/03/20 No data

08-00 11:00 Scheduled 3 monthlgnaintenance affected 28/04/20
12/03/20 | 12/03/20 .

04-45 04:45 Data transmission errors AT,RH JL 28/04/20
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6.0 Report Summary

1 Percentage availability for PiMat Exactus BAM 1 (STMfation was above 95% for the
reporting month

1 Percentageavailability for PMy at Exactus BAM2 (LMQ station was below 95% for the
reporting monthdue to an instrument fauland flow calibration was found out of range

1 Percentage availability for PiMat U169% North ESampler U1698 EastE-Samplerand
U16999 South Samplerstations wasibove95% for the reporting month

1 Percentage availability for all parameters at the met stati@sabove95% for the reporting
month.

9 For more details regarding data exceptions, refer to TaBlesd9-14.

END OF REPOR*
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Appendix 1- Definitions & Abbreviations

°C

ug/ms3

AT

calm

deg

LDL

m/s

PMo

RH

PMi o

Sigma

WD

WS

Degrees Celsius

Micrograms per cubic metre at standard temperature and pressure (0°C and
kPa)

Ambient Temperature

Wind conditionswhere the wind speed is below the operatingnge of the wind
sensor

Degrees (True North)

Lower Detectable Limit

Metres per second

Particulate less than 10 microns in equivalent aerayic diameter

Relative Humidity

P M Realtime

Sigma Theta is the standard deviation of the horizontal wind direction fluctuar
over the averaging period.

Vector Wind Direction

Vector Wind Speed
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Appendix 2- Explanation ofException Table

Automatic filter tape advanceefers tothe movement of the filter paper by the analyser to an-un
used spot.

Automatic span/zero checkThe ESampler is programmed to perform a zero calibration check
whereby air is passed through filter elent, removing particulates, before entering the sensor in the
analyser. Data is invalidated when these checks occur

Beta count failurerefers to a fault in the functioning of the EBAM. A 1 minute beta count was less
than the maximum acceptable counts ¢hg operation.

Calibration correction factor applied to dateefers to an offset or multiplier applied to the data. This
operation may be performed for a number of reasons including: (a) when a clear trend / drift outside
the tolerance limit can be demotrated by repeated operation precision checks, (b) when a
correction is required on previously logged data due to a calibration check being outside the allowable
tolerance

Commissioningefers to the initial setu@and calibrationof the instrument when iis first installed
For some instruments there may be a stabilisation period before normal operation commences.

Data affected by environmental conditiong wind speed/ wind speed gustspikerefers to when a
one-off high reading occurs due to a naturakacrence such as a bird sitting on the wind sensor, or
some other event causing threadings to spike

Data transmission errorefers to a period of time when the instrument could not transmit data. This
may be due to interference, or a problem with thegute line or modem.

Equipment malfunction/instrument faultrefers to a period of time when the instrument was not in
the normal operating mode and did not measure a representative value of the existing conditions.

Gap in datédata not availablerefers to aperiod of time when either data has been lost or could not
be collected.

Instrument Alarmrefers to an alarm produced by the instrument. A range of alarms can be produced
depending on how operation of the instrument is being affected.

Instrument out of sewicerefers to a lack of data due to an instrument being shut down for repair,
maintenance, or factory calibration.
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Linear offset or multiplierefers to when an offset or multiplier has been applied between two points
where the values of the offset or ntiplier are different and the correction is interpolated between
the two points.

Logger errorrefers to when an error occurs and instrument readings are not correctly recorded by
the logger.

Maintenance refers to a period of time when the logger / instremt was switched off due to
maintenance.

Power Interruptionrefers to no power to the station therefore no data was collected at this time.

Stabilisation following power interruptiorrefers to the start up period of an instrument after power
has been restored.

Tape brealkrefers to the breaking of the EBABAM sample tape during operation.
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