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1. INTRODUCTION  

1.1 Licence reporting conditions 

Esperance Ports Sea & Land (EPSL) was issued Licence L5099/1974/12 (‘the licence’) on 
the 6th of January 2009 and has recently been amended on the 16th of September 2010. 
This Licence expires on the 6th of March 2011. This report is compiled and issued in 
compliance with Condition 9 and includes data analysis consistent with requirements of 
Condition 7. Licence L5099/1974/12 is available on the DEC website.  

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 ) and one location in the community 
approximately 1.6 km from the Port. 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 locations (Figure 2 ) are referred to as Sites 1 - 5 
and each consists of; 

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

·  A High Volume Air Sampler (HVAS) unit monitoring total suspended particulates 
(TSP). The HVAS filter papers according to the Licence (Licence 5099/1974/12) are 
analysed daily during the period of October to March for TSP and every third day for 
iron, nickel, lead and Sulphur. Metals and Sulphur are also analysed when there is 
any exceedance of 90ug/m3 criteria and/or when winds are greater than 10m/s in 
three consecutive hours while in the 45 -180 degree wind arch (refer to Table 2, row 
3 and 4 of License). 

The Site 5 community monitor consists of a HVAS unit measuring TSP. The port also 
reports on air quality from the following (as stipulated in the Licence): 

·  Sixteen dust deposition gauges with eleven co-located 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 . 
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This report documents the monitoring data from each of these monitors for the 1st to the 
30th of November 2010 and compares the results to the applicable impact assessment 
criteria.  

1.2.1 Relocation of Site 4 

The owner of the property where Site 4 (Panorama Place) monitoring station was located 
requested that the equipment be removed (Figure 2 ). EPSL in consultation with DEC 
relocated site 4 from Panorama Place to 36 Bostock Street on the 3rd of November 2010. 
Due to the relocation, the PM10 and TSP data was lost for the period of midday 3rd of 
November to midday 4th of November 2010 (refer to Tables 2 and 3 for more information). 

2. IMPACT ASSESSMENT CRITERIA 

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); 

·  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)). 

 

 

 



ESPA - AMBIENT AIR QUALITY MONITORING REPORT – November 2010 
 

 

Page 3 

3. METEOROLOGY 

During November the wind directions were offshore (SW to NNE) winds for 79.5% of the 
period, with light to fresh wind speeds (<10 m/s) for about 95% of the time and only 
becoming strong (>10 m/s) for 5% of the period. The winds were recorded from each 
compass point in the wind rose ranging from 1% to 16% each as presented in Figure 1 .  

The maximum hourly average wind speed of 13.9 m/s (50.0 km/h) was recorded from the 
east south-east at 1600 on the 28th of November 2010. The ‘Beaufort Wind Force Scale’ is 
a measure of understanding wind speeds in descriptive terminology. A wind speed of 13.9 
m/s is described as a ‘strong winds’ (BOM, 2010). The hourly wind direction and wind 
speed for November 2010 are plotted in Appendix A .  

 

 

Figure 1:  November 2010 wind rose from E-Sampler 7 meteorological station, 
Esperance Port. 
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Figure 2:  Map of EPSL air quality monitoring stations 
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4. PORT ACTIVITIES 

EPSL had a total throughput of approximately 918,983 tonnes of various products during 
November 2010. Of this, approximately 877,472 Tonnes (95%) were exported and 
approximately 41,511 tonnes (5%) were imported. The date and time of each ship arrival 
and departure during November, as well as the associated tonnage and berth number are 
presented in Table 1.  

During November 2010 EPSL also received: 

·  700,142 tonnes of iron ore averaged across 81 trains consistently throughout the 
month, and 

·  2,348 tonnes of nickel sulphide concentrate across 40 trucks* (kibbles) between the 
15th and the 30th of November 2010. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*1 Truck can carry up to 8 kibbles approximately 64 tonnes of product
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��������������������������������  November 2010 Shipping Log for EPSL 

Ship Name Date in Time in Date out Time Out Commodi ty Tonnage 
Import/ 
Export Berth 

MONA LINDEN 08-Nov-10 12:30 11-Nov-10 5:00 IRON ORE LUMP 168673 EXPORT Berth 3 

HAL PRIDE 10-Nov-10 15:22 12-Nov-10 18:58 Nickel Conc. (container) 15835 EXPORT Berth 2 

SONGA PEAK 11-Nov-10 7:12 13-Nov-10 17:06 IRON ORE FINES 149702 EXPORT Berth 3 

EVER BRIGHT 14-Nov-10 7:15 16-Nov-10 17:42 IRON ORE FINES 145602 EXPORT Berth 3 

STX ACE 6 20-Nov-10 2:42 21-Nov-10 17:06 GAS OIL 28495 IMPORT Berth 2 

FRISIA ALLER 21-Nov-10 18:30 22-Nov-10 20:54 CONTAINERS EMPTY 881 IMPORT Berth 2 

CHINA PROGRESS 22-Nov-10 23:06 25-Nov-10 22:36 IRON ORE FINES 170549 EXPORT Berth 3 

EMMA BULKER 23-Nov-10 5:42 27-Nov-10 16:06 UREA 12135 IMPORT Berth 2 

VELOS 25-Nov-10 6:45 26-Nov-10 18:10 CANOLA 33124 EXPORT Berth 1 

CHS BRIGHT 25-Nov-10 0:48 28-Nov-10 9:18 IRON ORE FINES 148081 EXPORT Berth 3 

FRISIA ALLER 28-Nov-10 8:18 30-Nov-10 5:48 CONTAINERS EMPTY 6 EXPORT Berth 1 

          Nickel Conc. (container) 12300 EXPORT Berth 1 

SEA SWIFT 29-Nov-10 10:10 03-Dec-10 14:55 WHEAT 33600 EXPORT Berth 1 
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5. DATA ANALYSIS 

5.1 Sampling times and date stamping 

Samples are collected from the network of air quality monitoring stations (refer to Figures 
2 and 3) according to the following: 

·  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 November 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. 

The highest 24-hour average PM10 concentration of 42.3µg/m3 was measured at Site 1 
on 28 November 2010. This represents approximately 84.6% of the assessment criterion 
(50µg/m3).  

The PM10 daily average for the period of midday 3rd of November to midday the 4th of 
November could not be calculated due to intermittent instrument stabilisation after 
relocation of Site 4 from Panorama Place to 36 Bostock Street.  
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������	�������	�������	�������	�  24-hour (midday to midday) average PM10 concentrations for November 2010, with 
approximate daily port throughput 

 

Start Date End Date 
Site 1 
PM10 

(� g/m3) 

Site 2 
PM10 

(� g/m3) 

Site 3 
PM10 

(� g/m3) 

Site 4 
PM10 

(� g/m3) 

Daily port 
throughput 

(tonnes) 

1/11/10 12:00 2/11/10 12:00 16.3 15.7 14.2 14.4 422 
2/11/10 12:00 3/11/10 12:00 19.6 15.4 14.2 13.9 0 
3/11/10 12:00 4/11/10 12:00 24.4 23.4 17.2 * 0 
4/11/10 12:00 5/11/10 12:00 23.6 26.1 24.3 26.8 0 
5/11/10 12:00 6/11/10 12:00 14.3 16.7 14.1 16.8 0 
6/11/10 12:00 7/11/10 12:00 20.8 24.5 19.7 20.6 0 
7/11/10 12:00 8/11/10 12:00 14.6 16.9 15.4 21.1 0 
8/11/10 12:00 9/11/10 12:00 23.9 24.4 22.1 25.3 30073 
9/11/10 12:00 10/11/10 12:00 13.6 17.1 17.1 17.1 62762 
10/11/10 12:00 11/11/10 12:00 15.6 17.4 16.4 19.0 65411 
11/11/10 12:00 12/11/10 12:00 11.4 11.9 11.8 15.8 63877 
12/11/10 12:00 13/11/10 12:00 16.2 15.8 16.6 18.1 67873 
13/11/10 12:00 14/11/10 12:00 11.1 12.5 15.6 20.6 44213 
14/11/10 12:00 15/11/10 12:00 9.8 10.4 9.4 11.3 41725 
15/11/10 12:00 16/11/10 12:00 7.7 9.2 9.5 10.1 59785 
16/11/10 12:00 17/11/10 12:00 11.8 13.0 15.2 16.1 44092 
17/11/10 12:00 18/11/10 12:00 11.8 13.8 18.9 13.7 0 
18/11/10 12:00 19/11/10 12:00 16.2 19.0 17.9 20.9 0 
19/11/10 12:00 20/11/10 12:00 24.6 26.5 24.5 30.6 0 
20/11/10 12:00 21/11/10 12:00 42.1 33.4 27.6 36.5 15806 
21/11/10 12:00 22/11/10 12:00 31.4 29.8 30.2 28.5 12873 
22/11/10 12:00 23/11/10 12:00 19.5 21.8 16.7 16.2 2305 
23/11/10 12:00 24/11/10 12:00 15.8 16.7 12.7 14.0 44948 
24/11/10 12:00 25/11/10 12:00 14.1 15.2 13.2 17.8 45598 
25/11/10 12:00 26/11/10 12:00 20.8 19.2 19.0 18.6 104408 
26/11/10 12:00 27/11/10 12:00 27.5 24.2 20.3 22.9 104237 
27/11/10 12:00 28/11/10 12:00 29.7 21.4 22.9 27.1 45985 
28/11/10 12:00 29/11/10 12:00 42.3 27.3 28.1 34.0 21354 
29/11/10 12:00 30/11/10 12:00 25.2 23.6 22.6 26.8 11104 
30/11/10 12:00 1/12/10 12:00 25.8 34.3 30.8 29.5 9573 
Bold  - Exceedance of the 24hr target criteria (50µg/m3)    
* Intermittent instrument stabilisation after relocation of Site 4 from Panorama Place to 36 Bostock Street. 

 

 

 

 



ESPA - AMBIENT AIR QUALITY MONITORING REPORT – November 2010 
 

 

Page 9 
    

5.3 Dust as TSP 

The monitoring results from the five HVAS sites for November 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. 

There were five exceedences of the 24-hour TSP assessment criterion during November 
2010.  

·  100 µg TSP/m3 at site 4 from midday on the 20th of November 2010 to midday on 

the 21 of November 2010 

·  91 µg TSP/m3 at site 1 from midday on the 27th of November 2010 to midday on 

the 28th of November 2010 

·  95 µg TSP/m3 at site 4 from midday on the 27th of November 2010 to midday on 

the 28th of November 2010 

·  100 µg TSP/m3 at site 1 from midday on the 28th of November 2010 to midday on 

the 29th of November 2010 and 

·  98 µg TSP/m3 at site 4 from midday on the 28th of November 2010 to midday on 

the 29th of November 2010 

The cause of the exceedences are likely to have resulted from “strong” (>10 m/s) easterly 
winds, mobilising dust from the Esperance Port Beach to influence Site 1. Whereas strong 
(>10 m/s) east south-easterly winds, mobilising dust from the unsealed surfaces between 
EPSL areas local to iron ore Shed 3, the Summit and CBH lease areas to influence Site 4. 
For more detailed information refer to the exceedance report on EPSL’s website.  

The highest TSP concentration of 100� g/m3 recorded at Site 4 and 1 between midday 
20/11/2010 to 21/12/2010 and midday 28/12/2010 to midday 29/12/2010 respectively.  
This concentration represents approximately 111% of the assessment criterion (90� g/m3).  
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������
�������
�������
�������
�  TSP concentrations for November 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) 

Approximate 
daily port 

throughput 
(tonnes) 

1/11/2010 12:00 2/11/2010 12:00 26 24 25 21 19 422 

2/11/2010 12:00 3/11/2010 12:00 38 33 29 22 20 0 

3/11/2010 12:00 4/11/2010 12:00 50 53 40  * 30 0 

4/11/2010 12:00 5/11/2010 12:00 38 45 40 43 40 0 

5/11/2010 12:00 6/11/2010 12:00 22 35 23 23 26 0 

6/11/2010 12:00 7/11/2010 12:00 35 53 33 32 30 0 

7/11/2010 12:00 8/11/2010 12:00 24 34 27 41 23 0 

8/11/2010 12:00 9/11/2010 12:00 38 48 41 45 32 30073 

9/11/2010 12:00 10/11/2010 12:00 27 42 33 39 22 62762 

10/11/2010 12:00 11/11/2010 12:00 24 34 24 30 20 65411 

11/11/2010 12:00 12/11/2010 12:00 18 21 19 31 24 63877 

12/11/2010 12:00 13/11/2010 12:00 26 29 21 28 27 67873 

13/11/2010 12:00 14/11/2010 12:00 17 22 29 35 14 44213 

14/11/2010 12:00 15/11/2010 12:00 16 19 16 22 31 41725 

15/11/2010 12:00 16/11/2010 12:00 31 12 30 22 13 59785 

16/11/2010 12:00 17/11/2010 12:00 20 26 25 41 17 44092 

17/11/2010 12:00 18/11/2010 12:00 31 39 28 27 18 0 

18/11/2010 12:00 19/11/2010 12:00 38 36 46 57 30 0 

19/11/2010 12:00 20/11/2010 12:00 57 52 51 78 26 0 

20/11/2010 12:00 21/11/2010 12:00 81 66 66 100 42 15806 

21/11/2010 12:00 22/11/2010 12:00 45 56 47 50 41 12873 

22/11/2010 12:00 23/11/2010 12:00 30 34 24 22 24 2305 

23/11/2010 12:00 24/11/2010 12:00 31 32 17 24 20 44948 

24/11/2010 12:00 25/11/2010 12:00 35 33 26 33 23 45598 

25/11/2010 12:00 26/11/2010 12:00 46 44 35 38 30 104408 

26/11/2010 12:00 27/11/2010 12:00 66 56 34 44 45 104237 

27/11/2010 12:00 28/11/2010 12:00 91 42 47 95 39 45985 

28/11/2010 12:00 29/11/2010 12:00 100 64 63 98 43 21354 

29/11/2010 12:00 30/11/2010 12:00 54 55 44 72 41 11104 

30/11/2010 12:00 1/12/2010 12:00 38 64 69 70 33 9573 
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)    

* HVAS filter papers could not be sampled due to Site 4 relocation from Panorama Place to 36 Bostock Street  
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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 results are summarised as follows: 

6.1 Nickel 

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

The maximum 24-hour average concentration of nickel during November 2010 was 0.020 
� g/m3 recorded at Site 4 from 1200 hrs on the 20 November to 1200 hrs on the 21 
November 2010. The concentration of 0.020 � g/m3 is insignificant (0.02%) in relation to 
the total TSP and is 14% of nickel license criterion (Table 4). There was no bulk nickel 
ship loading events during the above periods.  

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 November 2010 was 2.5� g/m3 
recorded at Site 4 from 1200 hrs on the 20 November to 1200 hrs on the 21 November 
2010. There was an iron ore ship loading during the monitoring period. There are no 
assessment criteria for iron in air. The concentration of 2.5� g/m3 represents 2.5% of the 
TSP concentration recorded at Site 4 for the period (100� 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 November 2010 was 3.3� g/m3 
recorded at Site 1 1200 hrs on the 27 November 2010 and 1200 hrs on 28 November 
2010. The concentration of 3.3� g/m3 represents 3.6% of the TSP concentration recorded 
at Site 1 for the period (91� g/m3). There has been no import or export of sulphur since 
September 2009 and there are no assessment criteria for sulfur in air.  

6.4 Lead 

The limit of detection for lead in air is 0.003� g/m3. The 24-hour average lead concentration 
during November 2010 was below detection limit for all sites except for one occurrence at 
Site 2 of 0.01� g/m3 during the period 1200 hrs on the 28 November to 1200 hrs 29 
November 2010. The concentration of 0.01� g/m3 represents 0.02% of the TSP 
concentration recorded at Site 2 (64� g/m3). The Port does not import or export lead 
concentrate. 
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��������������������������������  HVAS metal speciation results for November 
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 P b S 

1/11/2010 12:00 2/11/2010 12:00                                         

2/11/2010 12:00 3/11/2010 12:00                                         

3/11/2010 12:00 4/11/2010 12:00 1.2 <0.002 <0.003 0.8 1.6 <0.002 <0.003 0.78 0.77 <0.002 <0.003 0.74 *  *  *  *  0.43 <0.002 <0.003 0.69 
4/11/2010 12:00 5/11/2010 12:00                                         

5/11/2010 12:00 6/11/2010 12:00                                         

6/11/2010 12:00 7/11/2010 12:00 0.23 <0.002 <0.003 0.88 0.89 0.01 <0.003 0.93 0.14 <0.002 <0.003 0.89 0.14 <0.002 <0.003 0.83 0.15 <0.002 <0.003 0.83 
7/11/2010 12:00 8/11/2010 12:00                                         

8/11/2010 12:00 9/11/2010 12:00                                         

9/11/2010 12:00 10/11/2010 12:00 1.1 0.01 <0.003 1.1 1.6 0.01 <0.003 1.1 0.92 <0.002 <0.003 1.1 0.94 0.01 <0.003 0.92 0.66 <0.002 <0.003 1.3 
10/11/2010 12:00 11/11/2010 12:00                                         

11/11/2010 12:00 12/11/2010 12:00                                         

12/11/2010 12:00 13/11/2010 12:00 0.7 <0.002 <0.003 1.1 0.61 <0.002 <0.003 0.79 0.54 <0.002 <0.003 0.81 0.69 <0.002 <0.003 0.83 0.33 <0.002 <0.003 0.98 
13/11/2010 12:00 14/11/2010 12:00                                         

14/11/2010 12:00 15/11/2010 12:00                                         

15/11/2010 12:00 16/11/2010 12:00 0.42 <0.002 <0.003 0.64 0.9 <0.002 <0.003 0.61 0.57 0.01 <0.003 0.64 0.67 <0.002 <0.003 0.7 0.33 <0.002 <0.003 0.65 
16/11/2010 12:00 17/11/2010 12:00                                         

17/11/2010 12:00 18/11/2010 12:00                                         

18/11/2010 12:00 19/11/2010 12:00 0.8 <0.002 <0.003 0.81 1.2 0.01 <0.003 0.87 0.72 0.01 <0.003 0.82 0.88 <0.002 <0.003 0.72 0.29 <0.002 <0.003 0.73 
19/11/2010 12:00 20/11/2010 12:00                                         

20/11/2010 12:00 21/11/2010 12:00                         2.5 0.02 <0.003 2.7         

21/11/2010 12:00 22/11/2010 12:00 0.66 <0.002 <0.003 1.3 1.2 0.01 <0.003 1.9 0.61 <0.002 <0.003 0.98 0.78 <0.002 <0.003 1.3 0.46 <0.002 <0.003 1.1 
22/11/2010 12:00 23/11/2010 12:00                                         

23/11/2010 12:00 24/11/2010 12:00                                         

24/11/2010 12:00 25/11/2010 12:00 0.94 0.01 <0.003 1.9 1.2 0.01 <0.003 1.4 0.51 <0.002 <0.003 1.9 0.78 <0.002 <0.003 2.2 0.35 <0.002 <0.003 1 
25/11/2010 12:00 26/11/2010 12:00 0.48 0.01 <0.003 3.3 0.67 0.01 <0.003 2.3 0.42 <0.002 <0.003 1.2 0.51 <0.002 <0.003 1.6 0.19 <0.002 <0.003 1.2 
26/11/2010 12:00 27/11/2010 12:00                                         
27/11/2010 12:00 28/11/2010 12:00 2.1 0.01 <0.003 2 1.6 0.01 <0.003 0.23 1.6 0.01 <0.003 0.26 1.4 0.01 <0.003 0.28 0.5 <0.002 <0.003 0.93 
28/11/2010 12:00 29/11/2010 12:00 1.8 0.01 <0.003 1.2 1.9 0.02 0.01 1.9 1.9 0.01 <0.003 1.9 1.8 0.02 <0.003 3.2 0.51 <0.002 <0.003 1 
29/11/2010 12:00 30/11/2010 12:00 1.3 0.01 <0.003 1.5 1.3 0.02 <0.003 2 1.1 0.01 <0.003 1.4 1.9 0.02 <0.003 2.7 0.78 <0.002 <0.003 0.87 
30/11/2010 12:00 1/12/2010 12:00 0.58 <0.002 <0.003 0.86 1.5 0.02 <0.003 0.2 1.1 0.01 <0.003 0.21 1.2 0.01 <0.003 0.31 0.39 <0.002 <0.003 0.84 

Bold  – Exceedance of the 24hr target criteria; Ni (0.14ug/m3)  

Bold – Licence condition 7(a), Column 3 and Row 4 

* HVAS filter papers could not be sampled due to Site 4 relocation from Panorama Place to 36 Bostock Street 

Italic Metal and sulphur analysis according to Licence (L5099/1974/12) conditions 7, table 2, row 4 and column 3 
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6.5 Dust deposition  

EPSL operates 16 dust deposition gauges (DG) throughout Esperance (refer to Figure 3) . 
These are referred to as off-site or community gauges, and comprise of DG1, DG3 to 
DG8, and DG11 to DG19. 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 dust deposition rates measured during November 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 November 2010 dust deposition samples are presented in Table 6.  

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

DG17 has not analysis results for the month of November due to finding the glass funnel 
missing and bottle empty upon sample collection on the 29th of November 2010.  

6.5.1 Results 

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

�  The maximum allowable insoluble dust deposition rate was exceeded at DG1 
(4700mg/m2/month) and DG 4 (17200mg/m2/month) during November 2010 
(Table 5). DG1 experienced moderate to strong winds for 64% of the time from the 
east to east south-east wind arc. The dust was mobilized from both the Esperance 
Port and the Port beach as supported by the qualitative visual analysis (45% of dirt 
and 30% of sand respectively). DG4 experienced moderate to strong winds 71% of 
the time from the predominant south east to south south-east wind arc. Therefore 
the dust was mobilized from the Port Beach as evident from the visual analysis of 
90% sand. 

Please note results of the Ports’ internal dust gauges DG9 and DG10 should not be 
compared to the NSW standard, they are situated within the ports’ boundaries; they are 
not community monitors. 

Metals 

·  DG1 and DG8 detected insoluble nickel above the laboratory detection limits  
(LDL) while all other dust gauges detected soluble and insoluble nickel below the 
LDL.  

·  All dust gauges recorded below LDL for insoluble sulfur. 
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·  All dust gauges recorded above LDL for soluble sulfur except for DG8. 

·  All dust gauges recorded insoluble iron deposition rates above LDL except for 
DG13. 

·  All dust gauges recorded soluble iron above deposition rates below LDL. 

·  Lead (soluble and insoluble) was below LDL for all gauges except for DG14 (for 
soluble lead). 

The overall value of community Dust Gauges has become extremely limited given that 
over 90% of all values in 2010 are below detection for nickel.  

The nickel deposition rates at all dust gauges are all below detection except for DG1 and 
DG8 for the month of November. The long-term dust gauge data (Appendix E ) shows 
that nickel deposition rates at DG9, within the in loading area of the Port has remained low 
for the last five months. The concentrations of nickel in November (64.1mg/m2/month) 
increased probably due to the strong easterly winds typical of late spring and summer in 
Esperance. Based on last years’ pattern, concentrations are likely to increase further, but 
probably not to the same magnitude as the previous year, due to the lower numbers of 
expected nickel trucks. Nickel deposition at DG9 in the previous summer correlated to the 
average number of trucks that passed through the Port between January and May 2010 
with 110 trucks per month, 37 for June, none for July, 24 trucks for August and 37 for 
September, none for October and 40 for November. This is not surprising given that DG9 
is located less than 3 metres from the kibble unloading activities. There were no ships 
loading events for bulk nickel in November (refer to Table 1). The nickel deposition for 
DG10 went down to 13.7 mg/m2/month in November from 52 mg/m2/month in October; in 
relation to data from the previous summer, this is a low measurement (Appendix E ).  
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Figure 3:  Location of dust deposition gauges and rainwater tanks 
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��������������������������������  Dust deposition rates measured during November 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 Grain  Insect Vegetation 

DG1 9100 4400 4700 Medium  45%   30%   10%  10%  5%  
DG3 2600 2200 400                 
DG4 64700 47500 17200 Heavy     90%     5% 5% 
DG5 3000 2200 800                 
DG6 5200 4200 1000                 
DG7 2100 1500 600                 
DG8 1800 1300 500                 
DG11 1900 1300 600                 
DG12 3800 3200 600                 
DG13 7200 6600 600                 
DG14 4000 3700 300                 
DG15 2700 2000 700                 
DG16 2600 2000 600                 
DG17 * * *                 
DG18 4900 2400 2500                 Off-site 

"neighbourhood" DG19 1900 1600 300                 
DG9 6400 1600 4800 Medium 50%   25%   5% 5% 15% 

On-site "peak" DG10  8800 2800 6000 Heavy 10%   50%   Trace 10% 30% 

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

Bold - exceedance of the assessment criteria (4000 mg/m2/month) 

* Dust Gauge 17: there was no sample available due to missing glass funnel  
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������
�������
�������
�������
�  Speciated Dust Deposition Rates for November 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 0.8 28.7 97.5 BDL 
DG3 BDL 59.7 8.2 BDL 
DG4 BDL 844.0 31.4 BDL 
DG5 BDL BDL 8.6 BDL 
DG6 BDL 45.8 5.9 BDL 
DG7 BDL 52.7 8.5 BDL 
DG8 2 BDL 7.3 BDL 
DG11 BDL 57.7 13.4 BDL 
DG12 BDL 52.8 4.9 BDL 
DG13 BDL 98.1 BDL BDL 
DG14 BDL 542.0 3.1 0.5 
DG15 BDL 27.6 6.5 BDL 
DG16 BDL 57.5 10.3 BDL 
DG17 * * * * 
DG18 BDL 27.0 10.6 BDL Off-site 

"neighbourhood" DG19 BDL BDL 4.9 BDL 
DG9 64.1 37.7 196.1 26.7 

On-site "peak" DG10  13.7 57.0 146.7 0.8 
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 

* Dust Gauge 17: there was no sample available due to missing glass funnel  
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6.6 Rainwater tank monitoring 

Eleven residential rainwater tanks are monitored on a monthly basis, these tanks are 
located at DG3, DG5, DG8, DG11, DG12, and DG14 to DG19 (Figure 3 ). The laboratory 
analytical reports for rainwater tank monitoring are shown in Appendix F  and the 
November 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 not exceeded in November at any site. All the 
rainwater tanks are above laboratory detection limits  (LDL)  but below the ADWG 
for nickel except for DG 18 (below LDL). 

·  The ADWG for lead (0.01 mg/L) was exceeded at DG11 (0.014 mg/L). The 
rainwater tanks at DG3, DG5, DG12, DG15, DG17 and DG19 were above LDL, but 
did not exceed the ADWG. The lead concentrations for all other tanks were below 
LDL. 

·  The WHO drinking water guideline for iron (2 mg/L) was not exceeded in November 
2010 at any site. All the rainwater tanks are below LDL. 

·  There are no assessment criteria for sulfur in drinking water. At all sites DG3, DG12 
to DG15, and DG18 detected sulfur concentrations at 1 to 2 mg/L. All other sites 
detected LDL. 

Exceedences at DG11 (lead) 

As reported previously in the October 2009 report, the concentrations measured at DG11 
(lead) may be due to localised sources of contamination within the tanks or the roofs. This 
is based on the lack of any correlation to the depositional lead recorded in the dust 
gauges (refer to Figure 4). There is no correlation between the dust gauges and rainwater 
tanks across all locations (refer to Figure 4 ). This is based on data from the 2008/2009 
annual report in addition to the 2009/2010 report. This indicates inputs of airborne metals 
are likely to be a minor source of metals within the rainwater tanks for all sites. Localised 
sources of nickel dominate measured concentrations of nickel in the rainwater tanks.  

Lead at DG11 may be from lead flashing on the roof. The Esperance Cleanup Recovery 
Project is conducting isotopic analyses to determine if the lead is from the Magellan 
Metals mine and the results are pending.  

The Port has proposed to relocate DG11. Proposed locations to the DEC include either 5 
or 7 Smith Street. However, continued monitoring of lead is becoming redundant since 
monitoring results for the last two years do not substantiate any environmental risk or 
continued significant emissions from the Port. 
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Figure 4:  No relationship between Nickel in dust gauges and nickel in rainwater for 
measurements between 2008 and 2010 

 

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 
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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: 

·  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. 

Given the rainwater tank monitoring is not indicative of the Port emissions, the Port has requested 
its Licence be amended to remove rainwater tank monitoring.
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��������������������������������  November 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 0.003 59.7 1.0 8.2 BDL BDL 0.001 

DG5 BDL 0.005 BDL BDL 8.6 BDL BDL 0.019 

DG8 2 0.005 BDL BDL 7.3 BDL BDL BDL 

DG11 BDL 0.014 57.7 BDL 13.4 BDL BDL 0.019 

DG12 BDL 0.009 52.8 1.0 4.9 BDL BDL 0.001 

DG14 BDL 0.002 542.0 2.0 3.1 BDL 0.493 BDL 

DG15 BDL 0.002 27.6 1.0 6.5 BDL BDL 0.001 

DG16 BDL 0.001 57.5 BDL 10.3 BDL BDL BDL 

DG17 * 0.008 * BDL * BDL * 0.003 

DG18 BDL BDL 27.0 1.0 10.6 BDL BDL BDL 

DG19 BDL 0.007 BDL BDL 4.9 BDL BDL 0.001 

Detection 
limits 

0.3 0.001 30 1.0 0.6 0.001 0.6 0.001 

Assessment 
Criteria 

- 0.02 - - - 2 - 0.01 

BDL – below laboratory limits of detection 

Bold  - exceedance of the assessment criteria for nickel (0.02mg/L), iron (2mg/L) and lead (0.01mg/L) 

* Dust Gauge 17: there was no sample available due to missing glass funnel  
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7. CONCLUSIONS 

During the November monitoring period there were five exceedences in TSP emission 
concentration target (90µg/m3) across two sites (1 & 4) due to the strong easterly winds mobilising 
dust from the foreshore beach and unsealed areas as discussed in the exceedance reports 
(downloadable at http://www.esperanceport.com.au). Nickel dust concentrations remained low 
relative to trends over the last two years in samples from both the high volume air samplers and 
the dust gauges. This is largely due to a combination of improved containment within the handling 
circuit, light offshore winds, low numbers of trucks unloading nickel kibbles and no bulk nickel ship 
loading events. The frequency of high values from the HVAS recorded mainly at site 2 in summer, 
autumn and early winter 2008/09, have been reduced for the same periods in 2009/10. Once 
seasonal patterns are recognised in the dust gauge results, a reduction in nickel deposition rates 
over the last few years is evident.  

No – there 
were 
strong 
onshore 
winds 
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APPENDIX A HOURLY WIND DIRECTION AND SPEED AT E-SAM PLER 7 METEROLOGICAL MONITORING 
STATION FOR NOVEMBER 2010 

Hourly Wind Direction and Speed at E-Sampler 7 Mete rological Monitoirng 
Station for November 2010
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APPENDIX B HVAS LABORATORY REPORT: MPL LABORATORIES  
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APPENDIX C DAILY NICKEL CONCENTRATIONS (HVAS) GRAPH ED 
OVER TIME 

Concentrations of nickel in total suspended particulate measured in High Volume Air Samplers. 
Sites 1 to 4 are on the border of Esperance Port. Site 5 is located within the community at the 
Shire offices.
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APPENDIX D DUST DEPOSITION LABORATORY REPORTS ALS 
LABORATORY 
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APPENDIX E CONCENTRATIONS OF NICKEL IN DUST DEPOSIT ED IN 
ESPERANCE COMMUNITY DUST GAUGES 
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