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1. INTRODUCTION  

1.1 Licence reporting conditions 

Esperance Ports Sea & Land (EPSL) was issued Licence 5099/1974/12 (‘the licence’) on 
the 6th of January 2009. This licence expires on the 6th of March 2011. This document 
reports the monthly air quality monitoring report as required by the licence. The report is 
compiled and issued in compliance with Condition 14 of the licence, and includes data 
analysis consistent with the requirements of Conditions 9, 10 and 11, as stated below.  

“14. [EPSL] shall provide to the Director [DEC], no later than 28 working days after the 
end of each calendar month, an air quality monitoring report providing the following 
information for that month: 

i. A description of the meteorological conditions during the month including a wind rose; 

ii. Data from the sampling required by Conditions 9, 10 and 11 [of Licence 
L5099/1974/12] including an analysis of that data; 

iii. The laboratory reports for all analysis required by Conditions 9, 10 and 11; (iv) A 
description of port activities including but not limited to the volume and types of 
materials loaded or unloaded; and 

iv. A summary of the monitoring results conducted in accordance with Conditions 9, 10 
and 11, comparing them to the relevant licence limits and targets or relevant guideline 
levels.” 

(DEC 2009) 

Condition 9a: 

“9(a). [EPSL] shall conduct a monitoring program which measures the parameters stated 
in Column 4 of Table 3 [of the licence] at locations specified in Column 1 of Table 3 [in the 
licence], at the sampling period durations listed in Column 2 of Table 3 [in the licence] and 
the frequencies listed in Column 3 of Table 3 [in the licence] using the corresponding 
methods listed in Column 5 of Table 3 [in the licence]. 

(DEC 2009) 
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Additional Monitoring Information [adapted from Table 3 in Licence 5099/1974/12] 

Column 1 Column 2 Column 3 Column 4 Column 5 

Monitoring 
Locations 

Sampling 
Period 

Duration 
Frequency Parameter Method 

 

DG1, DG3, DG4, 
DG5, DG6, DG7, 

DG8, DG9, DG10, 
DG11, DG12 and 

DG13 (as shown in 
Attachment 3 [in the 

licence]) 

1 Month Monthly Iron, nickel, lead 
and sulfur (sic) 
(mg/m2/month) 

AS/NZS 
3580.10.1:2003 

R
O

W
 1 

TEOM samplers at 
Site 1, Site 2, Site 3 
and Site 4 (as shown 
in Attachment 3 [in 

the licence]) 

24 hours Daily 
PM10 (� g/m3) AS/NZS 3580.9.8:2001 

R
O

W
 2 

HVAS samplers at 
Site 1, Site 2, Site 3 
and Site 4 (as shown 
in Attachment 3 [in 

the licence]) 
 

24 hours 

Daily during 
the period 
October to 

March 

Every third day 
during the 

period April to 
September 

TSP (� g/m3) AS/NZS 3580.9.3:2003 

R
O

W
 3 

Rainwater tanks at 
sites DG3, DG5, 
DG8, DG11 and 

DG12 (as shown in 
Attachment 3 [in the 

licence]) 

1 Month Monthly Iron, nickel, lead 
and sulfur (sic) 

(mg/L) 

AS 5667.1998 Standard 
Methods for 

Examination of Water 
and Wastewater – 

APHAAWWA- WEF  

R
O

W
 4 

(DEC 2009) 

Condition 9b: 

“9(b). [EPSL] shall submit all monitoring samples to a laboratory with current NATA 
accreditation for the specified parameters for analysis.” 

(DEC 2009) 

Condition 10: 

“10(a). [EPSL] shall, during the period January 2008 to March 2009, have every third filter 
paper collected from the HVAS in accordance with the monitoring conducted in Row 3 of 
Table 3 of Condition 9(a) [of the licence], analysed for iron, nickel, lead and sulfur (sic). 

10(b). [EPSL] shall, during the period April 2009 to September 2009, have every filter paper 
collected from the HVAS in accordance with the monitoring conducted in row 3 of Table 3 of 
Condition 9(a) [of the licence], analyses for iron, nickel, lead and sulfur (sic). 

10(c). [EPSL] shall, in addition to the analysis required by Conditions 10(a) and 10(b), have 
every filter paper collected from the HVAS in accordance with the monitoring conducted in 
Row 3 of Table 3 of Condition 9(a), analyses for iron, nickel, lead and sulfur (sic) when: 
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i. The TSP dust concentration exceeds 90 � g/m3 as per monitoring specified in Row 
3 of Table 3 of Condition 9(a) [of the licence]; or 

ii. The wind speed exceeds 10 m/s in three consecutive hours during a single day 
within the 45 – 180 degree Wind Arc (sic).” 

(DEC 2009) 

Condition 11: 

“11. [EPSL] shall when ever Nickel Shiploading (sic) is occurring, monitor every day in 
accordance with the monitoring conducted in Row 3 of Table 3 of Condition 9(a) [of the 
licence] and have filter papers collected from the HVAS analysed for iron, nickel, lead and 
sulfur (sic).”            (DEC 2009) 

1.2 Location of monitoring stations 

As required by the licence, ambient monitoring is being undertaken at four locations 
surrounding the port operations (Figure 2 ) The monitor locations were chosen in 
consultation with the Department of Environment and Conservation (DEC) and the 
Department of Health (DoH).  

For a detailed explanation, please refer to the EPSL website:  
http://www.esperanceport.com.au/envmon.asp 

The devices installed at each of these four locations consist of: 

·  A Tapered element Oscillating Microbalance (TEOM) unit recording PM10; and  

·  A High volume Air Sampler (HVAS) unit monitoring total suspended particulates 
(TSP). The filter papers from these are subsequently analysed for nickel, lead, iron 
and sulfur to enable a concentration of these contaminants to be determined. 

·  In addition to these four locations the port also reports on air quality from the 
following (as stipulated in the licence): 

·  Sixteen dust deposition gauges with eleven co-located with rainwater tanks. The 
total deposition rate is calculated and the dust collected is speciated into nickel, 
lead, iron and sulphur to allow a deposition rate for these contaminants to be 
determined. The concentration of these contaminants in the rainwater tanks is also 
analysed; and 

·  Two dust deposition gauges located within the port facility (analysed as per the 
above gauges). 

EPSL has commissioned an Australian Standards compliant meteorological monitoring 
station at the E-Sampler 7 monitoring site adjacent to berth 3 at the port (Figure 2 ). The 
data recorded at this station is recorded in 5 minute measurements and it is then used to 
calculate hourly wind speed, wind direction and to produce the wind roses in Figure 1 . 

This report documents the monitoring data from each of these monitors for the 1st to the 
31st of May 2010 and compares the results to the applicable impact assessment criteria.  
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2. IMPACT ASSESSMENT CRITERIA 

2.1 Assessment criteria used in this report 

For the purposes of this report, the following criteria have been used for comparison to the 
measured concentrations of contaminants in air and dust deposition rates. The criteria are 
applicable at all sensitive receptors located outside the port boundary. They are as 
follows: 

·  50� g/m3 as a maximum 24-hour average concentration for PM10 (based on the 
NEPM PM10 Standard and Licence LF099/1974/12); 

·  0.5� g/m3 as an annual concentration for lead (based on the NEPM Standard). 

·  90� g/m3 as a maximum 24-hour average concentration target for TSP (from Licence 
LF099/1974/12); 

·  0.14� g/m3 as a maximum 24-hour average concentration target for nickel (from 
Licence LF099/1974/12); 

·  0.003� g/m3 as an annual average guideline concentration for nickel (a DoH 
recommendation) and is not required for compliance.  

·  Note that although a TSP standard exists for lead and nickel none exist for sulphur 
or iron; and 

·  4 000 mg/m2/month maximum allowable insoluble dust deposition rate (based on the 
NSW EPA Dust Deposition Standard for insoluble dust).  

·  Note that although a dust deposition guideline exists for total deposited insoluble 
dust; there are no guidelines for other deposited contaminants such as lead, nickel, 
sulphur and iron.  

In addition to the above, the following Drinking Water Guidelines (DWG) has been used 
for comparison of the results of the rainwater tank monitoring: 

·  0.02 mg/L for nickel in drinking water (Australian DWG (NHMRC/NRMMC, 2004)); 

·  0.01 mg/L for lead in drinking water (NHMRC/NRMMC, 2004); and 

·  2 mg/L for iron in drinking water (World Health Organisation (WHO)). 

For a detailed explanation please refer to EPSL website: 

http://www.esperanceport.com.au/envmon.asp 
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3. METEOROLOGY 

During June 2010, 60% of the winds were in the west to NNE direction, with 10% in the 
NE to E direction, and 20% in the S to WSW direction. The winds were recorded from 
each compass point in the wind rose ranging from 2% to 10% each as presented in 
Figure 1 .  

The maximum hourly average wind speed of 12.2 m/s (43.9 km/h) was recorded from the 
north at 0600 on the 14th of June, and approximately 5% of the winds got above 11.1 m/s. 
The ‘Beaufort Wind Force Scale’ is a measure of understanding wind speeds in 
descriptive terminology. A wind speed of 12.2 m/s is described as a ‘strong winds’ (BOM, 
2010). The hourly wind direction and wind speed for June 2010 are plotted in Appendix 
A.  

 

Figure 1:  June 2010 wind rose from E-Sampler 7 meteorological station, Esperance 
Port. 
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Figure 2:  Location of E-Sampler 7 meteorological station, Esperance Port, 
relative to E-Samplers 5, 6 and 8, TEOM/HVAS monitoring sites 1 to 4 and 
HVAS monitoring site 5 
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4. PORT ACTIVITIES 

EPSL had a total throughput of approximately 827,923 tonnes of various products during 
June 2010. Of this, approximately 766,798 Tonnes (93%) were exported and 
approximately 61,125 tonnes (7%) were imported. The date and time of each ship arrival 
and departure during June, as well as the associated tonnage and berth number are 
presented in Table 1.  

During June 2010 EPSL also received: 

·  722,744 tonnes of iron ore averaged across 82 trains, 

·  10,995 tonnes of nickel sulphide concentrate across 22 trains; and  

·  2, 245 tonnes of nickel sulphide concentrate across 37 trucks* (kibbles). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

_______________________________ 
*1 Truck can carry up to 8 kibbles approximately 64 tonnes of product 
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Table 1: June 2010 Shipping Log for EPSL 

Vessel Name Date in Time in Date out Time out Commodity Tonnes Import/Export Berth  

FRISIA ALLER 01-Jun-10 5:42 02-Jun-10 1:18 Nickel Conc. (cont) 4589 EXPORT Berth 2 

CHANG HANG ZUAN SHI 02-Jun-10 4:05 03-Jun-10 10:00 GAS OIL 21531 IMPORT Berth 2 

IRON KING 02-Jun-10 6:12 04-Jun-10 23:03 IRON ORE FINES/LUMPS 158705 EXPORT Berth 3 

CARIBBEAN ID 03-Jun-10 11:00 06-Jun-10 19:12 UREA 9981 IMPORT Berth 2 

GREAT FRIENDSHIP 07-Jun-10 6:42 13-Jun-10 22:45 PEAS 21500 EXPORT Berth 1 

TIAN LI HAI 13-Jun-10 7:15 15-Jun-10 15:10 IRON ORE FINES/LUMPS 144667 EXPORT Berth 3 

JIN CANG 18-Jun-10 5:15 19-Jun-10 14:25 NICKEL CONCENTRATE 14158 EXPORT Berth 2 

BAO SHAN 21-Jun-10 9:15 24-Jun-10 1:54 IRON ORE FINES/LUMPS 165000 EXPORT Berth 3 

CHANG HANG FEI CUI 25-Jun-10 1:07 26-Jun-10 17:46 GAS OIL 27577 IMPORT Berth 2 

CAPE PROVIDENCE 27-Jun-10 7:32 30-Jun-10 8:00 IRON ORE FINES/LUMPS 82500 EXPORT Berth 3 

RATU TEMBAGA 29-Jun-10 15:35 30-Jun-10 7:00 NIL 0   Berth 2 

AS FRANCONIA 30-Jun-10 9:20 03-Jul-10 10:05 CONTAINERS EMPTY 2036 IMPORT Berth 2 

          Nickel Conc. (cont) 10739 EXPORT Berth 2 

RUBIN LAUREL 30-Jun-10 10:05 03-Jul-10 6:30 IRON ORE LUMP 164940 EXPORT Berth 3 
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5. DATA ANALYSIS 

5.1 Sampling times and date stamping 

EPSL samples and maintains a network of air quality monitoring stations. The location of 
the PM10 and TSP monitoring sites are shown in Figure 2  and the locations of the dust 
deposition gauges and rainwater tanks are shown in Figure 4 . 

·  Daily PM10 average concentrations are calculated from 5-minute averages 
generated by validated data from Ecotech, approximately midday to midday (Table 
2); 

·  Daily TSP results are based on 24 hour averages since filter papers are changed at 
approximately 1200 hrs every day (Table 3); 

·  Daily TSP samples are analysed for concentrations of metals (Table 4);  

·  Dust deposition gauge samples are collected approximately every 30 (+/- 2) days. 
The results from the sampling period are then corrected to a standard month. Dust 
deposition and associated speciation deposition rates are reported in mg/m2/month 
(Table 5-6); and 

·  Rainwater tank samples are collected with the dust deposition gauge samples, and 
are sent to the laboratory for analysis (Table 7). 

 

5.2 Dust as PM10  

The daily average monitoring results from the four TEOMs for June 2010 are presented in 
Table 2,  together with the approximate tonnage loaded on each day. 

There were no exceedences of the 24-hour average PM10 assessment criterion during 
June 2010. The highest 24-hour average PM10 concentration of 27.3µg/m3 was measured 
at Site 2 on 3 June 2010. This represents approximately 54.6% of the assessment 
criterion (50µg/m3).  
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Table 2: 24-hour (midday to midday) average PM10 concentrations for June 2010, with approximate daily port 
throughput 

Site 1 Site 2 Site 3 Site4 
Start Date and 

Time (WST) 
End Date and 
Time (WST) PM10 

(µg/m³) 
PM10 

(µg/m³) 
PM10 

(µg/m³) 
PM10 

(µg/m³) 

Approximate 
daily port 

throughput 
(tonnes) 

01/06/10 12:00 02/06/10 12:00 14.8 16.6 10.9 11.8 4285 
02/06/10 12:00 03/06/10 12:00 9.0 11.7 10.5 10.2 58200 
03/06/10 12:00 04/06/10 12:00 22.8 27.3 18.0 15.4 67549 
04/06/10 12:00 05/06/10 12:00 13.0 13.5 14.3 11.6 59396 
05/06/10 12:00 06/06/10 12:00 9.9 8.8 11.9 13.3 2987 
06/06/10 12:00 07/06/10 12:00 6.3 6.1 7.2 6.8 2389 
07/06/10 12:00 08/06/10 12:00 18.2 20.0 25.4 27.0 2324 
08/06/10 12:00 09/06/10 12:00 9.2 9.9 8.1 8.2 3224 
09/06/10 12:00 10/06/10 12:00 11.4 11.9 8.0 7.8 3224 
10/06/10 12:00 11/06/10 12:00 11.0 14.2 6.6 6.2 3224 
11/06/10 12:00 12/06/10 12:00 5.6 6.3 9.5 6.4 3224 
12/06/10 12:00 13/06/10 12:00 6.4 8.2 10.0 14.2 3224 
13/06/10 12:00 14/06/10 12:00 9.0 9.1 8.7 7.7 46391 
14/06/10 12:00 15/06/10 12:00 18.1 19.4 20.3 19.5 62093 
15/06/10 12:00 16/06/10 12:00 9.2 9.9 10.6 9.6 39239 
16/06/10 12:00 17/06/10 12:00 10.1 11.0 10.1 10.4 0 
17/06/10 12:00 18/06/10 12:00 12.2 13.0 11.3 11.5 0 
18/06/10 12:00 19/06/10 12:00 12.4 13.0 13.1 15.4 8004 
19/06/10 12:00 20/06/10 12:00 18.0 18.2 22.0 20.1 6154 
20/06/10 12:00 21/06/10 12:00 12.5 12.8 11.5 11.5 0 
21/06/10 12:00 22/06/10 12:00 13.6 13.6 15.3 16.4 37645 
22/06/10 12:00 23/06/10 12:00 10.2 11.4 7.3 6.4 61253 
23/06/10 12:00 24/06/10 12:00 12.8 13.2 11.8 12.1 61253 
24/06/10 12:00 25/06/10 12:00 9.9 9.7 9.4 10.4 4849 
25/06/10 12:00 26/06/10 12:00 10.2 9.3 8.4 9.4 15524 
26/06/10 12:00 27/06/10 12:00 8.9 8.0 6.0 6.2 12053 
27/06/10 12:00 28/06/10 12:00 12.1 12.1 12.4 13.6 18747 
28/06/10 12:00 29/06/10 12:00 14.1 14.1 13.3 14.4 27323 
29/06/10 12:00 30/06/10 12:00 13.0 13.6 12.0 11.7 27323 
30/06/10 12:00 01/07/10 12:00 11.0 12.7 9.7 9.2 45086 

bold  – exceedance of the 24-hour average PM10 assessment criterion (50µg/m3) 
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5.3 Dust as TSP 

The monitoring results from the five HVAS sites for June 2010 are presented in Table 3, 
the laboratory results for which are presented in Appendix B . Note that the laboratory 
reports these results to two significant figures. In other words, analyses concentrations 
above 99� g/m3 are reported to the nearest ‘ten’. For example, 101� g/m3 will be reported 
as 100� g/m3. The HVAS filter papers according to the license (License 5099/1974/12) are 
analysed every third day starting the 1st of April 2010 and ending the 31st of October (refer 
to Table 3 of License, as reported in Section 1.1). 

The highest TSP concentration of 58� g/m3 was recorded at Site 2 between 1200 on the 3 
of June 2010 and 1200 on the 4 June 2010. This concentration represents approximately 
64.4% of the assessment criterion (90� g/m3). 

There was no exceedance of the 24-hour TSP assessment criterion during June 2010. 
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Table 3: TSP concentrations for June 2010, showing approximate daily port throughput 

Site 1 Site 2 Site 3 Site 4 Site 5 
Start Date and 

Time (WST) 
End Date and 
Time (WST) TSP 

(µg/m³) 
TSP 

(µg/m³) 
TSP 

(µg/m³) 
TSP 

(µg/m³) 
TSP 

(µg/m³) 

Approximat
e daily port 
throughput 

(tonnes) 

1/06/2010 12:00 2/06/2010 12:00 - - - - - 4285 

2/06/2010 12:00 3/06/2010 12:00 - - - - - 58200 

3/06/2010 12:00 4/06/2010 12:00 41 58 29 22 51 67549 

4/06/2010 12:00 5/06/2010 12:00 - - - - - 59396 

5/06/2010 12:00 6/06/2010 12:00 - - - - - 2987 

6/06/2010 12:00 7/06/2010 12:00 13 6.9 22 14 9.5 2389 

7/06/2010 12:00 8/06/2010 12:00 - - - - - 2324 

8/06/2010 12:00 9/06/2010 12:00 - - - - - 3224 

9/06/2010 12:00 10/06/2010 12:00 26 32 21 18 35 3224 

10/06/2010 12:00 11/06/2010 12:00 - - - - - 3224 

11/06/2010 12:00 12/06/2010 12:00 - - - - - 3224 

12/06/2010 12:00 13/06/2010 12:00 13 21 24 32 13 3224 

13/06/2010 12:00 14/06/2010 12:00 - - - - - 46391 

14/06/2010 12:00 15/06/2010 12:00 - - - - - 62093 

15/06/2010 12:00 16/06/2010 12:00 14 15 18 13 11 39239 

16/06/2010 12:00 17/06/2010 12:00 - - - - - 0 

17/06/2010 12:00 18/06/2010 12:00 16 25 19 18 24 0 

18/06/2010 12:00 19/06/2010 12:00 24 26 24 26 28 8004 

19/06/2010 12:00 20/06/2010 12:00 29 30 35 29 33 6154 

20/06/2010 12:00 21/06/2010 12:00 - - - - - 0 

21/06/2010 12:00 22/06/2010 12:00 17 24 18 16 21 37645 

22/06/2010 12:00 23/06/2010 12:00 - - - - - 61253 

23/06/2010 12:00 24/06/2010 12:00 - - - - - 61253 

24/06/2010 12:00 25/06/2010 12:00 16 20 14 12 15 4849 

25/06/2010 12:00 26/06/2010 12:00 - - - - - 15524 

26/06/2010 12:00 27/06/2010 12:00 - - - - - 12053 

27/06/2010 12:00 28/06/2010 12:00 18 17 16 19 19 18747 

28/06/2010 12:00 29/06/2010 12:00 - - - - - 27323 

29/06/2010 12:00 30/06/2010 12:00 - - - - - 27323 

30/06/2010 12:00 1/07/2010 12:00 13 22 15 15 18 45086 

Data based on the number of loading/unloading days and total tonnes loaded/unloaded. Daily averages correspond with date on when 
HVAS filter papers were removed. 

Bold  - Exceedance of the 24hr target criteria (90µg/m3)    Nickel Ship in Port 

Bold  - Correspond to the Winter sampling schedule 1st April to the 31st October 

Bold  – Correspond to Site 5 TSP levels above (90ug/m3) (Site 5 is not part of the license but is included for completeness) 
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6. TSP METAL SPECIATION ANALYSES 

The laboratory reports for metal speciation in the filtered particulates (TSP) are provided in 
Table 4 and Appendix B . The concentrations of metals are expressed per cubic metre of 
air since the volumes of air are recorded as they are pumped through the filter paper. The 
results are summarised as follows: 

6.1 Nickel 

The limit of detection for nickel in air is 0.002� g/m3.  

The highest 24-hour average nickel concentration during June was 0.017� g/m3 recorded 
at Site 2 from 1200 on 3 June 2010 and 1200 hrs on 4 June 2010. This value is below the 
24-hour license concentration target for nickel of 0.14� g/m3 (12.1% of assessment 
criterion). The concentration of 0.017� g/m3 represents approximately 0.03% of the TSP 
(58� g/m3). There was no nickel ship loading activity occurring at this time. 

The 24 hour average nickel concentrations to 9 July 2010 are trending downwards from 
early March 2010 (Appendix C ). This would be expected as autumnal winds become 
lighter with a larger offshore component. The data shows that the frequency of the high 
values recorded mainly at site 2 in summer, autumn and early winter 2008/09, have been 
reduced for the same periods in 2009/10. These reductions in frequency of peak levels of 
nickel dust maybe explained by the upgrade works that further enclosed the nickel circuit 
and reduced ship loading of bulk nickel by 28%.   

6.2 Iron 

The limit of detection for iron in air is 0.01� g/m3. 

The highest 24-hour average concentration of iron during June 2010 was 1.3� g/m3 
recorded at Site 2 on 1200 on 3 June 2010 and 1200 hrs on 4 June 2010. There was an 
iron ore ship loading at berth 3 between the 0612 on the 2 June to 2303 on the 4 June. 
There are no assessment criteria for iron in air. The concentration of 1.3� g/m3 represents 
2.2% of the TSP concentration recorded at Site 2 for the period (58� g/m3).  

6.3 Sulfur 

The limit of detection for sulfur in air is 0.03� g/m3. 

The highest 24-hour average sulfur concentration during June 2010 was 2.2� g/m3 
recorded at Site 4 1200 on the 6 June 2010 and 1200 hrs on 7 June 2010. This 
concentration represents 15.7% of the TSP concentration recorded at Site 4 for the period 
(14� g/m3). There was no sulfur ship loading in June. There are no assessment criteria for 
sulfur in air. 
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6.4 Lead 

The limit of detection for lead in air is 0.003� g/m3. 

The highest 24-hour average lead concentration during June 2010 was 0.005� g/m3 
recorded at Site 2 on 1200 hrs on 3 June to 1200 hrs on 4 June 2010. The concentration 
of 0.005� g/m3 is approximately 1.0% of the NEPM assessment criterion for airborne lead 
(as an annual average concentration) of 0.5� g/m3. 

The Port does not import or export lead concentrate. 
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Table 4: HVAS metal speciation results for June 

Site 1 Site 2 Site 3 Site 4 Site 5 

Sampling start 
date1 

Sampling finish 
date1 Fe Ni Pb S Fe Ni Pb S Fe Ni Pb S Fe Ni Pb S Fe Ni Pb S 

1/06/2010 12:00 2/06/2010 12:00 - - - - - - - - - - - - - - - - - - - - 

2/06/2010 12:00 3/06/2010 12:00 - - - - - - - - - - - - - - - - - - - - 

3/06/2010 12:00 4/06/2010 12:00 0.45 0.004 <0.003 0.99 1.3 0.017 0.005 1.10 0.23 0.002 <0.003 0.98 0.17 <0.002 <0.003 0.81 0.54 0.003 0.004 1.10 

4/06/2010 12:00 5/06/2010 12:00 - - - - - - - - - - - - - - - - - - - - 

5/06/2010 12:00 6/06/2010 12:00 - - - - - - - - - - - - - - - - - - - - 

6/06/2010 12:00 7/06/2010 12:00 0.15 <0.002 <0.003 0.52 0.20 0.002 <0.003 1.30 0.28 0.003 <0.003 1.90 0.30 0.003 <0.003 2.20 0.16 <0.002 <0.003 0.80 

7/06/2010 12:00 8/06/2010 12:00 - - - - - - - - - - - - - - - - - - - - 

8/06/2010 12:00 9/06/2010 12:00 - - - - - - - - - - - - - - - - - - - - 

9/06/2010 12:00 10/06/2010 12:00 0.37 <0.002 <0.003 0.96 0.90 0.010 <0.003 0.83 0.25 <0.002 <0.003 0.81 0.18 <0.002 <0.003 0.74 0.39 <0.002 <0.003 0.87 

10/06/2010 12:00 11/06/2010 12:00 - - - - - - - - - - - - - - - - - - - - 

11/06/2010 12:00 12/06/2010 12:00 - - - - - - - - - - - - - - - - - - - - 

12/06/2010 12:00 13/06/2010 12:00 0.24 <0.002 <0.003 0.88 0.52 <0.002 <0.003 0.92 0.39 <0.002 <0.003 0.92 0.33 <0.002 <0.003 1.00 0.26 <0.002 <0.003 0.69 

13/06/2010 12:00 14/06/2010 12:00 - - - - - - - - - - - - - - - - - - - - 

14/06/2010 12:00 15/06/2010 12:00 - - - - - - - - - - - - - - - - - - - - 

15/06/2010 12:00 16/06/2010 12:00 0.14 <0.002 <0.003 0.66 0.15 <0.002 <0.003 0.66 0.14 <0.002 <0.003 0.63 0.12 <0.002 <0.003 0.62 0.14 <0.002 <0.003 0.63 

16/06/2010 12:00 17/06/2010 12:00 - - - - - - - - - - - - - - - - - - - - 

17/06/2010 12:00 18/06/2010 12:00 0.19 <0.002 <0.003 0.57 0.41 <0.002 <0.003 0.62 0.13 <0.002 <0.003 0.62 0.11 <0.002 <0.003 0.60 0.20 <0.002 <0.003 0.57 

18/06/2010 12:00 19/06/2010 12:00 0.18 <0.002 <0.003 0.76 0.36 <0.002 <0.003 0.71 0.15 <0.002 <0.003 0.81 0.12 <0.002 <0.003 0.79 0.21 0.02 <0.003 0.70 

19/06/2010 12:00 20/06/2010 12:00 0.24 <0.002 <0.003 0.75 0.49 <0.002 <0.003 0.93 0.25 <0.002 <0.003 1.10 0.19 0.010 <0.003 0.86 0.33 <0.002 <0.003 0.81 

20/06/2010 12:00 21/06/2010 12:00 - - - - - - - - - - - - - - - - - - - - 

21/06/2010 12:00 22/06/2010 12:00 0.37 <0.002 <0.003 0.82 0.75 <0.002 <0.003 0.89 0.30 <0.002 <0.003 1.70 0.27 <0.002 <0.003 2.00 0.49 <0.002 <0.003 0.82 

22/06/2010 12:00 23/06/2010 12:00 - - - - - - - - - - - - - - - - - - - - 

23/06/2010 12:00 24/06/2010 12:00 - - - - - - - - - - - - - - - - - - - - 

24/06/2010 12:00 25/06/2010 12:00 0.12 <0.002 <0.003 0.70 0.28 <0.002 <0.003 0.69 0.14 <0.002 <0.003 0.80 0.09 <0.002 <0.003 0.84 0.10 <0.002 <0.003 0.60 

25/06/2010 12:00 26/06/2010 12:00 - - - - - - - - - - - - - - - - - - - - 

26/06/2010 12:00 27/06/2010 12:00 - - - - - - - - - - - - - - - - - - - - 

27/06/2010 12:00 28/06/2010 12:00 0.13 <0.002 <0.003 0.68 0.200 <0.002 <0.003 0.74 0.14 <0.002 <0.003 1.00 0.10 <0.002 <0.003 0.76 0.13 <0.002 <0.003 0.73 

28/06/2010 12:00 29/06/2010 12:00 - - - - - - - - - - - - - - - - - - - - 

29/06/2010 12:00 30/06/2010 12:00 - - - - - - - - - - - - - - - - - - - - 

30/06/2010 12:00 1/07/2010 12:00 0.22 <0.002 <0.003 0.97 0.510 <0.002 <0.003 0.64 0.19 <0.002 <0.003 0.62 0.13 <0.002 <0.003 0.62 0.30 <0.002 <0.003 1.30 
Bold  - Exceedance of the 24hr target criteria; Ni (0.14ug/m3) and Pb (0.5ug/m3)  
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6.5 Dust deposition  

EPSL operates 16 dust deposition gauges (DG) throughout Esperance. These are 
referred to as off-site or community gauges, and comprise of DG1, DG3 to DG8, and 
DG11 to DG19. Dust gauges, DG14 to DG19 were added to the monitoring network at the 
end of March 2009 in compliance with license Conditions 12(a) and 12(b): 

Condition 12: 

“12(a). [EPSL] shall, by 6 March 2009, provide to the Director [DEC] a report identifying an 
additional five rainwater tanks (uncontaminated systems) and associated deposition 
gauges which will be used to monitor current trends in accordance with Row 4 of Table 3 
[of the licence – see Section 1.1]. 10(b). [EPSL] shall, by 31 March 2009, commence 
monitoring of the rainwater tanks identified in the report required by Condition 12(a) 
[above] and include the results in the report required by Condition 14 [of the licence – see 
Section 1.1]. 

(DEC 2009) 

Two additional gauges are located on the port premises (DG9 and DG10), and are 
referred to as on-site or peak gauges. The assessment criteria are not applicable to DG9 
and DG10 as these are located within the Port boundary and are not ambient monitoring 
stations. The locations of these monitoring sites are shown in Figure 4 .  

The dust deposition rates measured during June 2010 are presented in Table 5,  the 
complete laboratory reports are contained in Appendix D  and time series plots of nickel 
concentrations on the deposited dust are also provided in Appendix E .The contaminant 
analyses from the June 2010 dust deposition samples are presented in Table 6.  

There are no deposition criteria for nickel and iron. The data for each contaminants 
presented in Table 6 are comprised of a soluble and insoluble component, each of which 
has different limits of detection. Results have been rounded off to the nearest appropriate 
order of magnitude where applicable.  

6.5.1 A summary of the results (excluding DG9 and D G10 as they are not ambient 
monitors) are as follows: 

Insoluble dust deposition rate of 4000 mg/m 2/month (NSW standard) 

·  The maximum allowable insoluble dust deposition rate was not exceeded during 
June 2010. (Table 5).  

Summary of results 

·  1 of the 16 dust gauges recorded soluble and insoluble nickel deposition rates 
marginally above detection limits at DG1 (0.3 mg/m2/month). 
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·  Soluble sulfur was detected at DG6, DG11, DG13, DG14 and DG18 . 

·  All dust gauges recorded insoluble iron deposition rates above detection limits.  

·  No soluble iron was detected at any dust gauge. 

·  Lead (soluble and insoluble) was not detected at any of the gauges. 

When seasonal trends are considered, the dust gauge data demonstrates further 
decreases in nickel deposition rates from the Port of Esperance.  Strong seasonal trends 
are apparent in the data, but a decline in nickel exposure is obvious across previous years 
(Appendix E ). This is best shown at DG1, since there is a long data record for this site, 
and with DG11, is located in the zone of peak nickel exposure. DG1 and DG11 are located 
either side of HVAS site 2. The seasonal trends demonstrate a winter trough in nickel 
exposures, and the nickel exposures at both DG1 and DG11 are now consistent with the 
expected winter trough. Besides the value of nickel deposition rates marginally above 
detection limits at DG1 (0.3 mg/m2/month), all other 15 gauges recorded nickel deposition 
rates below the detection limits. Nickel deposition rates cannot be interpreted 
quantitatively and can only indicate relative change over time for local conditions. 

Nickel deposition rates within the inloading area of the Port (DG9 have now declined 20 
fold below peak deposition rates between January and April 2010. Since the trucks unload 
kibbles of nickel within three metres of DG9, they are the single biggest influencing factor.  
In June 2010 only 37 trucks unloaded, between January and April 2010 the average 
number of nickel trucks was 110 trucks per month and there was also only one 
shiploading event for bulk nickel (refer to Table 1), which helps explain reductions in nickel 
at DG10. . 

Higher moistures and reduced winds in June 2010, also explain the observed reductions in 
deposited nickel, sulphur and iron across all sites. .  
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Figure 5:  Location of dust deposition gauges and rainwater tanks 
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Table 5: Dust deposition rates measured during June 2010 

Qualitative analysis 1 

Station 
Classification 

Dust 
deposition 

gauge 
Total dust 

(mg/m 2/month)  
Soluble dust 

(mg/m 2/month)  
Insoluble dust 
(mg/m 3/month)  Deposition  Dirt Coal  Sand Sulfur  Wheat  Insect  Vegetation  

DG1 1000 500 500 - - - - - - - - 
DG3 300 200 100 - - - - - - - - 
DG4 1300 1200 100 - - - - - - - - 
DG5 100 BDL 100 - - - - - - - - 
DG6 1500 900 600 - - - - - - - - 
DG7 1300 500 800 - - - - - - - - 
DG8 900 700 200 - - - - - - - - 
DG11 1500 1000 500 - - - - - - - - 
DG12 2400 2400 BDL - - - - - - - - 
DG13 3400 3300 100 - - - - - - - - 
DG14 2200 2100 100 - - - - - - - - 
DG15 1000 600 400 - - - - - - - - 
DG16 1700 1500 200 - - - - - - - - 
DG17 1500 1300 200 - - - - - - - - 
DG18 3100 2400 700 - - - - - - - - Off-site 

"neighbourhood" DG19 2300 2200 100 - - - - - - - - 
DG9 5100 3100 2000 - - - - - - - - 

On-site "peak" DG10  11300 1200 10100 Very Heavy 85% - 10% - - - 5% 

Assessment Criteria - - 4000 - - - - - - - - 
1 'Qualitative analysis' is defined as semi-quantitative microscopic examination. 

- Qualitative analysis not undertaken March 

bold - exceedance of the assessment criteria 
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Table 6: Speciated Dust Deposition Rates for June 2010 

Station 
Classification 

Dust 
deposition 

gauge Nickel (mg/m 2/month) Sulfur (mg/m 2/month) 
Iron 

(mg/m 2/month) 
Lead 

(mg/m 2/month) 
DG1 0.3 BDL 18.4 BDL 
DG3 BDL BDL 5.6 BDL 
DG4 BDL BDL 2.6 BDL 
DG5 BDL BDL 4.1 BDL 
DG6 BDL 147.0 2.5 BDL 
DG7 BDL BDL 5.1 BDL 
DG8 BDL BDL 4.4 BDL 

DG11 BDL 79.2 14.1 BDL 
DG12 BDL BDL 2.9 BDL 
DG13 BDL 90.6 1.8 BDL 
DG14 BDL 77.0 1.4 BDL 
DG15 BDL BDL 3.4 BDL 
DG16 BDL BDL 4.0 BDL 
DG17 BDL BDL 4.0 BDL 
DG18 BDL 74.7 8.8 BDL Off-site 

"neighbourhood"  DG19 BDL BDL 2.3 BDL 
DG9 23.78 79.8 134.0 BDL 

On-site "peak" DG10  67.9 148.0 299.0 0.7 
Soluble Insoluble Soluble Insoluble Soluble  Insoluble  Soluble  Insoluble  

Detection limits* 0.006 0.3 0.06 30 0.003 0.6 0.006 0.6 
BDL - Below Detection Limit 

*Comprised of a soluble and insoluble component 
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6.6 Rainwater tank monitoring 

Eleven residential rainwater tanks are monitored on a monthly basis, with six of these sites 
commissioned at the end of March 2009. These tanks are located at DG3, DG5, DG8, 
DG11, DG12, and DG14 to DG19 (Figure 4 ). The laboratory analytical reports for 
rainwater tank monitoring are shown in Appendix F .  

The tenants of the property of site DG8 informed EPSL staff while in the field that the 
second rain water tank was no longer connected to the first. Therefore only one sample 
was taken from the first water tank (the main tank receiving the roof water).  

The June 2010 metal concentration monitoring results for the rainwater tanks and co-
located dust deposition gauges are presented in Table 7. Results from the rainwater tank 
monitoring are compared with the Australian Drinking Water Guidelines (ADWG) and the 
World Health Organisation (WHO) Guidelines.  

·  The ADWG for nickel (0.02 mg/L) was exceeded at DG3 (0.069mg/L) and DG8 
(0.02mg/L). DG18 was below detection limits and the rest of the rainwater tanks 
were above laboratory detection limits for nickel however none recorded an 
exceedance of the ADWG. 

·  The ADWG for lead (0.01 mg/L) was exceeded at DG11 (0.016 mg/L). The 
rainwater tanks at DG3 and DG19 were above detection limit, but did not exceed the 
ADWG. The lead concentrations for all other tanks were below laboratory detection 
limits. 

·  The WHO drinking water guideline for iron (2 mg/L) was not exceeded in June 2010 
at any site. All the rainwater tanks are below laboratory detection limits for iron 
except for DG8. 

·  There are no assessment criteria for sulfur in drinking water. At all sites sulfur was 
detected at concentrations between 1 and 2 mg/L.  

Exceedences at DG8 (nickel) and DG11 (lead) 

As reported previously in the October 2009 report, the concentrations measured at DG8 
(nickel) and DG11 (lead) may be due to localised sources of contamination within the 
tanks or the roofs. The DG8 location has had the roof clean as part of the Esperance 
Cleanup Recovery Project and EPSL recommends replacing the rainwater tank. DG11 will 
need to be re-located and this task is on going due to the difficulties in amending the 
operating license and time constraints.  

Exceedance at DG3 (nickel) 

The last exceedance of DG3’s rainwater tank was in March 2009 (0.025mg/L). The nickel 
data collected from the rainwater tanks can only be described as an accumulated 
concentration over time and results will depend on sedimentation within the tanks. Large 
rainfalls can disturb sediments and increase the concentration in the tanks. The heavy 
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rainfall in June may have disturb the sediments in the is a likely explanation to the stead 
nickel concentration found in this tank over the last 16 months (average 0.015 mg/L) 
particularly since the dust gauge at DG3 was below detection limits. EPSL has been 
informed that the property of DG3 will be cleaned by the Esperance Community Recovery 
Project on the 18th of August 2010. 

Despite the assessment of compliance with ADWGs for the rainwater tank locations, the 
cause of the varying concentrations of the metals in rainwater tanks outside EPSL’s zone 
of influence (background) is not yet understood.   

Some patterns of metal concentrations measured in the rainwater tanks may be explained 
by the following: 

·  potential difference in rainwater tank construction material (galvanized iron, 
concrete, etc.); 

·  differences in rainwater tank design may affect the sampling; 

·  differences in roof materials and roof construction methods (e.g. lead flashing) may 
affect concentrations; 

·  the ability and extent to which a tank may be ‘flushed’; 

·  cleanliness of the roof and gutters before sampling; and 

·  Rate of water change in each tank. 

Huston et al (2009) quantified the impact of dry and wet atmospheric pollution deposition 
on rainwater tank contaminant concentrations in the greater Brisbane area. The deposition 
samplers were based on the Australian standard for dust deposition (AS/NZS 3580.10.2 
2003). Thirteen locations with concurrent dust deposition and rainwater tank monitoring 
were sampled for a period of one year. The study used the ADWG recommended levels 
as a maximum limit to assess potential health risk of consuming collected deposition. It 
was found that: 

·  lead concentrations in the deposition samples exceeded the ADWG in 10.3% of the 
samples; 

·  lead concentration in the rainwater tanks exceeded the ADWG in 14.2% of the 
samples; 

·  the highest lead concentration measured in a rainwater tank was 84.7� g/L (or 
0.0847 mg/L) (for context, note that this is exceeds the ADWG of 0.01 mg/L by more 
than eight times); and 

·  The bulk deposition concentrations were always less than the tank water 
concentrations. 

Huston’s study concluded that: 
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·  roof runoff contains elevated heavy metals such as lead, with the roof often acting 
as a source of the metals; 

·  one implication of the study’s results is that there are major sources of lead to the 
tank other than atmospheric deposition (e.g. roof tile lead flashing, old paint, lead-
stabilised PVC drain pipes, etc); and 

·  Atmospheric deposition does contribute to contaminants in rainwater in urban 
environments; however, the quality of water collected in a tank may not reflect that 
of the rainwater. 
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Table 7: June 2010 rainwater tank results with co-located dust deposition gauge results 

Nickel Sulfur Iron Lead 

Location Dust 
(mg/m 2/month) 

Water 
(mg/L) 

Dust 
(mg/m 2/month) 

Water 
(mg/L) 

Dust 
(mg/m 2/month) 

Water 
(mg/L) 

Dust 
(mg/m 2/month) 

Water 
(mg/L) 

DG3 BDL 0.069 BDL 1.0 5.6 BDL BDL 0.004 
DG5 BDL 0.007 BDL BDL 4.1 BDL BDL BDL 
DG8 BDL 0.020 BDL 1.0 4.4 0.67 BDL BDL 

DG11 BDL 0.010 79.2 BDL 14.1 BDL BDL 0.016 
DG12 BDL 0.004 BDL BDL 2.9 BDL BDL BDL 
DG14 BDL 0.002 77.0 2.0 1.4 BDL BDL BDL 
DG15 BDL 0.001 BDL 1.0 3.4 BDL BDL BDL 
DG16 BDL 0.002 BDL BDL 4.0 BDL BDL BDL 
DG17 BDL 0.004 BDL BDL 4.0 BDL BDL BDL 
DG18 BDL BDL 74.7 BDL 8.8 BDL BDL BDL 
DG19 BDL 0.002 BDL BDL 2.3 BDL BDL 0.002 

Detection 
limits 0.3 0.001 30 1.0 0.6 <0.05 0.6 0.001 

Assessment 
Criteria - 0.02 - - - 2 - 0.01 

BDL – below laboratory limits of detection 

bold  - exceedence of the assessment criteria 

- DG8b is a second rain water tank at corresponding to site Dust Deposition Gauge 8 on 2 Fallon Street.  
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7. SUMMARY AND CONCLUSIONS 

Analysis of the data required by Conditions 9, 10 and 11 of the licence during the month of 
June 2010 has been undertaken. During June the wind conditions were variable with wind 
speeds reaching above 11.1m/s for 5% of the period. No exceedences of the 24-hour 
average PM10 assessment criterion occurred. No exceedences of the 24-hour TSP 
assessment criterion occurred.  

Measurements of the ambient HVAS and laboratory analyses of the filter papers indicate 
the 24 hour average nickel concentrations to 9th July 2010 are trending downwards. This is 
expected due to the autumnal winds becoming lighter with a larger offshore component.  
The data shows that the frequency of the high values recorded mainly at site 2 in summer, 
autumn and early winter 2008/09, have been reduced for the same periods in 2009/10.  

The dust gauge results also support this seasonal reduction in nickel exposure and 
troughs are apparent for the last two winters particularly at DG1. Once seasonal patterns 
are recognised, a reduction in nickel deposition rates over the last few years is evident 
particularly at DG1. Only DG1 in the zone of peak nickel exposure continue to record 
nickel exposures marginally above detection limits. DG11 also in the zone of peak nickel 
exposure recorded a below detection limit value, as the winter trough pattern becomes 
apparent. 

However, seasonal reductions in nickel in June were further increased by reduced 
numbers of trucks unloading nickel kibbles and only one shiploading event for the month.  
This is particularly evident for nickel deposition rates measured at DG9, located within the 
inloading area of the Port. 

The insoluble dust deposition rate results for the off-site (community) station for June 
2010 showed that the NSW guidelines for dust deposition (4000 mg/m2/month) were not 
exceeded.  

As reported previously in the December 2009 report the exceedances of the ADWGs 
DG8, (nickel) and DG11 (lead) are likely to be due to localised sources of contamination 
within the tanks or the roofs, as there does not appear to be a strong correlation between 
dust deposition results and analyte concentrations in rain water. For June, DG3 rainwater 
tank also exceeded the ADWG for nickel but it could not be correlated with its dust gauge, 
historical nickel in the sediments is the probable source of this nickel. 
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APPENDIX A HOURLY WIND DIRECTION AND SPEED AT E-SAM PLER 7 METEROLOGICAL MONITORING 
STATION F OR JUNE 2010 

Hourly Wind Direction and Speed at E-Sampler 7 Mete rological Monitoirng 
Station for June 2010
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APPENDIX B HVAS LABORATORY REPORTS: MPL LABORATORIE S 
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APPENDIX C DAILY NICKEL CONCENTRATIONS (HVAS) GRAPH ED 
OVER TIME 
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APPENDIX D DUST DEPOSITION LABORATORY REPORTS ALS 
LABORATORY 



 

  
June Report.doc   

40 



 

  
June Report.doc   

41 



 

  
June Report.doc   

42 



 

  
June Report.doc   

43 



 

  
June Report.doc   

44 



 

  
June Report.doc   

45 



 

  
June Report.doc   

46 

 

 

 



 

  
June Report.doc   

47 

APPENDIX E CONCENTRATIONS OF NICKEL IN DUST DEPOSIT ED IN 
ESPERANCE COMMUNITY DUST GAUGES 

DG12

0

10

20

30

40

Nov
-1

99
5

M
ay

-1
99

7

Nov
-1

99
8

M
ay

-2
00

0

Nov
-2

00
1

M
ay

-2
00

3

Nov
-2

00
4

M
ay

-2
00

6

Aug
-2

00
7

Fe
b-

20
08

Aug
-2

00
8

Fe
b-

20
09

Aug
-2

00
9

Fe
b-

20
10

m
g 

N
i/m

2
/m

on
th

DG11

0

10

20

30

40

DG1

0

10

20

30

40

DG3

0

10

20

30

40

DG4

0

10

20

30

40
DG5

0

10

20

30

40

DG6

0

10

20

30

40
DG7

0

10

20

30

40

DG8

0

10

20

30

40

DG13

0

10

20

30

40

Nov
-1

99
5

M
ay

-1
99

7

Nov
-1

99
8

M
ay-

20
00

Nov
-2

00
1

M
ay

-2
00

3

Nov
-2

004

M
ay

-2
00

6

Aug
-2

007

Fe
b-

20
08

Aug
-2

008

Fe
b-

20
09

Aug
-2

00
9

Fe
b-

20
10

 



 

  
June Report.doc   

48 

DG14

0

10

20

30

40

DG15

0

10

20

30

40

DG16

0

10

20

30

40

DG17

0

10

20

30

40

DG18

0

10

20

30

40

DG19

0

10

20

30

40

DG9

0

500

1000

1500

Nov
-1

99
5

M
ay

-1
99

7

Nov
-1

99
8

M
ay

-2
00

0

Nov
-2

00
1

M
ay

-2
003

Nov
-2

00
4

M
ay

-2
00

6

Aug
- 2

00
7

Fe
b-

20
08

Aug
-2

00
8

Fe
b-

20
09

Aug
-2

00
9

Fe
b-

20
10

m
g 

N
i/m

2
/m

on
th

DG10

0

500

1000

1500

Nov
-1

99
5

M
ay

-1
99

7

Nov
-1

99
8

M
ay

-2
00

0

Nov
-2

00
1

M
ay

-2
00

3

Nov
-2

00
4

M
ay

-2
00

6

Aug
-2

00
7

Fe
b-

20
08

Aug
-2

00
8

Fe
b-

20
09

Aug
- 2

00
9

Fe
b-

20
10

 

 

  

 



 

  
June Report.doc   

49 

APPENDIX F RAINWATER TANK LABORATORY REPORTS ALS 
LABORATORY 



 

  
June Report.doc   

50 



 

  
June Report.doc   

51 

 


