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1.  INTRODUCTION  

1.1 BACKGROUND  

Altona Mining Limited (Altona) proposes to mine copper from its Roseby Copper Project located 90 km northeast 
of Mt Isa in northwest Queensland.  Operating conditions are stipulated by Environmental Authority (EA) 
EPML00899613 (mining activities) (DEHP 2013) and an Environmental Management Plan (AARC 2012). 

1.2 MONITORING REQUIREMENTS  

Monitoring requirements in relation to surface water and stream sediments is specified by Schedule G of the EA 
and Section 2 of the Monitoring Manual for Environmental Authority EPML00899613 (Surface Water, Sediments 
and Groundwater) (MBS 2012) (referred to subsequently as the “Monitoring Manual”). 
 
The Monitoring Manual specifies the following: 

 Sampling locations (mandatory and voluntary reference and downstream surface water and stream 
sediment sampling locations are shown in Figure 1 and Figure 2). 

 Sampling frequencies. 

 Water and sediment quality parameters. 

 Methods for determining trigger levels and contaminant limits. 

 Reporting requirements. 

1.3 OBJECTIVES  

This report has the following objectives: 

 Compile results of surface water, sediment and groundwater monitoring undertaken in 2013/14. 

 Compare results from 2013/14 to previous monitoring results. 

 Provide recommendations for future monitoring. 
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2.  2013/14  MONITORING PROGRAM  

2.1 SURFACE WATER AND SEDIMENTS  

2.1.1 Overview 

Surface water monitoring was undertaken during the wet season in February, March and April 2014.  Sediment 
monitoring was undertaken in October 2013 and February 2014 to capture both the dry and wet seasons.  
Sampling was undertaken by Altona personnel and contractors under the direction of George Ross, Senior Project 
Geologist, using procedures outlined in the Monitoring Manual. 
 
As the result of heavy flows following rainfall in the Cloncurry district during the wet season, it was not possible to 
safely collect surface water samples from some sampling locations, these locations are outlined in Section ‎2.1.4. 
 
As no mining activities other than exploration are being undertaken at Roseby, all data reflects pre-mining 
conditions and any abnormal water or sediment quality is unlikely to be a result of Altona’s activities. 

2.1.2 EA Requirements 

Monitoring requirements in relation to surface water and stream sediments are specified by Schedule G of the EA 
and key requirements are summarised below: 

 Sampling locations (mandatory and voluntary reference and downstream surface water and stream 
sediment sampling locations are shown in Figure 1 and Figure 2). 

 Surface water samples are to be collected monthly (subject to stream flow and access) or immediately 
following controlled release events.  As no construction or mining activities had been undertaken during the 
reporting period, there were no controlled release events. 

 Mandatory water quality parameters are pH, Electrical Conductivity (EC), sulfate, fluoride, total nitrogen, 
total phosphorus, faecal coliforms, free chlorine, turbidity, total suspended solids (TSS) and field filtered 
metals and metalloids (aluminium, arsenic, cadmium, chromium, cobalt, copper, iron, lead, manganese, 
molybdenum, mercury, nickel, selenium, silver, uranium and zinc). 

 Sediment samples are to be collected twice a year concurrent with water monitoring (at the end of the wet 
season and at the end of the dry season). 

 Mandatory sediment quality parameters are arsenic, cadmium, chromium, cobalt, copper, fluoride, lead, 
manganese, mercury, nickel, selenium, silver, sulfur, uranium and zinc. 

 By 1 June each year, Altona is required to provide an update to the administering authority on monitoring 
data and associated trigger values and contaminant levels incorporating monitoring data obtained during 
the previous twelve months.  This report is intended to meet this requirement. 

2.1.3 Rainfall and Stream Flow Conditions 

Despite heavier than usual rainfall in February 2014 overall rainfall in the 2013/14 wet season in the Cloncurry 
district was below long term averages, as indicated by monthly rainfall data for three Bureau of Meteorology 
weather stations presented in Table 1 (BOM 2014). 
 
Stream flows in the Dugald River were very low.  According to data for Dugald River (Railway Crossing) 
streamflow monitoring station 915206A managed by the Queensland Department of Environment and Heritage 
Protection (DEHP), flow was only recorded during February and the very beginning of March 2014. 
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Table 1:  2013/14 Wet Season Rainfal l  Data for  Cloncurry  

Month Rainfall  
(BOM Site: 029141) 

(mm) 

Long Term Averages for Cloncurry Weather Stations 

029141 029009 029008 

November 2013 50.8 33.6 24.2 31.2 

December 2013 55.4 80.7 57.8 69.0 

January 2014 39.6 174.7 107.8 122.6 

February 2014 163.0 105.6 124.3 114.3 

March 2014 35.0 75.8 78.6 66.7 

April 2013 33.0 19.5 20.3 18.3 

2.1.4 Sampling Events 

A summary of surface water sampling events undertaken in February, March and April 2014 is presented in 
Table 2.  Samples were not taken in November 2013, December 2013 and January 2014 due to lack of stream 
flows.  Unless otherwise specified, locations noted as “Not sampled” were due to impassability of the water bodies 
at the time of sampling.  A summary of sediment sampling events undertaken in October 2013 and February 2014 
is presented in Table 3. 
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Table 2:  Surface Water Sampl ing Events,  2013/14 Wet Season  

Location Description February 2014 March 2014 April 2014 

Little Eva Reference Sites 

RSS8 Cabbage Tree Creek Not sampled Not sampled Not sampled 

RSS5 Pinnacle Creek Not sampled Not sampled Not sampled 

SW7 Little Eva Southeast Not sampled Not sampled Not sampled 

RSS4 Lake Julius pipeline / TSF Sampled Not sampled Not sampled 

SW2 Relates to TSF Not sampled Not sampled Not sampled 

Little Eva Mine Downstream 

SW1 Relates to Pit and WRD Not sampled Sampled Not sampled 

SW8 Relates to WRD Not sampled Not sampled Not sampled 

RSS6 Relates to Pit and WRD Sampled Not sampled Not sampled 

Blackard Reference Sites 

SW13 Upstream of WRD Sampled Not sampled Not sampled 

SW12 Upstream of TSF Not sampled Not sampled Not sampled 

Blackard Mine Downstream 

SW2 Relates to TSF Not sampled Sampled Not sampled 

SW6 Relates to Pit and WRD Sampled Not sampled Not sampled 

Scanlan Reference Sites 

SW4 Scanlan South Sampled Not sampled Not sampled 

SW10 Scanlan Southwest Sampled Not sampled Not sampled 

RSS2 Dugald River 
Sampled Not sampled 

Sampled  

(as “Railway”) 

RSS9 Cockatoo Creek Sampled Not sampled Not sampled 

RSS10 Dugald River Sampled Sampled Not sampled 

Cockatoo W/H Dugald River Sampled Not sampled Not sampled 

Dan Lynch Dugald River Sampled Sampled Sampled 

Longamundi Dugald River Sampled Sampled Sampled 

Scanlan Mine Downstream 

SW3 Relates to SW4 and SW10 Sampled Sampled Not sampled 

SW5 Relates to SW4 and SW10 Sampled Not sampled Not sampled 

SW9 Relates to SW4 and SW10 Sampled Not sampled Not sampled 
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Table 3:  Sediment Sampling Events  

Location Description October 2013 February 2014 

Little Eva Reference Sites 

RSS8 Cabbage Tree Creek Sampled Inaccessible 

RSS5 Pinnacle Creek Sampled Inaccessible 

SW7 Little Eva Southeast Sampled Inaccessible 

RSS4 Lake Julius pipeline / TSF Sampled Inaccessible 

SW2 Relates to TSF Sampled Inaccessible 

Little Eva Mine Downstream 

SW1 Relates to Pit and WRD Sampled Inaccessible 

SW8 Relates to WRD Sampled Inaccessible 

RSS6 Relates to Pit and WRD Sampled Sampled 

Blackard Reference Sites 

SW13 Upstream of WRD Sampled Sampled 

SW12 Upstream of TSF Inaccessible Inaccessible 

Blackard Mine Downstream 

SW2 Relates to TSF Inaccessible Inaccessible 

SW6 Relates to Pit and WRD Sampled Sampled 

Scanlan Reference Sites 

SW4 Scanlan South Sampled Sampled 

SW10 Scanlan south-west Sampled Sampled 

RSS2 Dugald River Sampled Sampled 

RSS9 Cockatoo Creek Sampled Sampled 

RSS10 Dugald River Sampled Sampled 

Cockatoo W/H Dugald River Inaccessible Sampled 

Dan Lynch Dugald River Sampled Sampled 

Longamundi Dugald River Sampled Sampled 

Scanlan Mine Downstream 

SW3 Relates to SW4 and SW10 Sampled Sampled 

SW5 Relates to SW4 and SW10 Sampled Sampled 

SW9 Relates to SW4 and SW10 Sampled Sampled 
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2.2 GROUNDWATER  

No groundwater bores were sampled between July to October 2013, due to the Roseby Copper Project being put 
temporarily on hold resulting in closure of the Cloncurry exploration office in August 2013 and retrenchment of 
exploration personnel who were responsible for collection of samples as per EA requirements.  On 16 October 
2013, the EA was amended to replace the reference groundwater bore sampling locations with currently existing 
bores from previous groundwater monitoring carried out by Kevin Morgan and Associates and exploration 
boreholes.  These new bore locations were sampled on 16 October 2013 (by Altona geology staff) and 17 
February 2014 (by a trained contractor).  Bores not accessible in February 2014 were sampled on 19 March 2014.  
A summary of the bores sampled and the condition of the bores is provided in Table 4. 

Table 4:  Reference Bore  Sampling and  Condi t ion Summary  

Bore ID October 2013 
February/March 

2014 
Condition 

Little Eva 

LEPB001 Sampled Sampled No comments. 

LEPB002 Sampled Sampled No comments. 

LER213 Sampled Sampled No comments. 

LER337 Sampled Inaccessible No comments. 

LER338 Dry Inaccessible Dry to 15 m when monitored in October 2013. 

Blackard 

BC277 Sampled Sampled No comments. 

BC363 Sampled Sampled No comments. 

BC378 Sampled Inaccessible No comments. 

BCR474 Sampled Sampled No comments. 

BCR773 Sampled Sampled No comments. 

BPB001 Sampled Sampled No comments. 

Scanlan 

SC40 Sampled Sampled Tree roots present. 

SCR123 Dry Sampled 

Appears to have caved in above the water 
table (<8 m).  Alternate bore SC30 (MGA 
412394.4 E, 7754048.02 N) located 
approximately 50 m east of SCR123 sampled 
in replacement of this bore. 

SCR140 Sampled Sampled No comments. 

SCR148 Sampled Sampled 
Blocked by clay approximately 1 m below the 
water table when sampled in October 2013. 
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3.  RESULTS AND D ISCUSSION  
Laboratory data was collated and assessed as follows: 

 Pooled surface water quality data for all sampling events in the 2013/14 wet season have been tabulated 
and presented in tables included in Appendix 1. 

 Pooled sediment quality data for both sampling events have been tabulated and presented in tables 
included in Appendix 2. 

 Pooled groundwater quality data for both sampling events for 2013/14 have been tabulated and presented 
in tables included in Appendix 3. 

 Laboratory reports for all samples collected 2013/14 are presented in Appendix 4. 

 Updated interim (low reliability) site specific trigger values for mandatory surface water and sediment 
quality parameters have been calculated using Australian and New Zealand Environment and 
Conservation Council (ANZECC) 2000 (typically 80th percentile values) methodology and presented in the 
following Appendices: 

 Appendix 5; surface water trigger values for Scanlan. 

 Appendix 6; sediment trigger values for Little Eva. 

 Appendix 7; sediment trigger values for Blackard. 

 Appendix 8; sediment trigger values for Scanlan. 

3.1 SURFACE WATER  

3.1.1 Little Eva Surface Water  

3.1.1.1  Reference Si tes  

Only one sample was collected from Little Eva reference sites during the 2013/14 wet season, that being for site 
RSS4 on 12 February 2014.  The current dataset is limited to this sample and three samples from a single 
sampling event in the 2011/12 wet season.  Significantly more monitoring data will be required to calculate 
statistically reliable site specific trigger values for Little Eva surface water. 

3.1.1.2  Downstream Si tes  

Only two samples were collected from Little Eva downstream sites during the 2013/14 wet season.  These were: 

 A single sample from site RSS6, which was also sampled on single occasions during the 2011/12 and 
2012/13 wet seasons. 

 A single sample from site SW1, which has not been sampled previously. 
 
A total of four samples have been collected from downstream sites at Little Eva since the 2011/12 wet season.  
There is insufficient data to compare water quality at Little Eva downstream sites with reference sites. 

3.1.2 Blackard Surface Water 

3.1.2.1  Reference Si tes  

Only one sample was collected from Blackard reference sites during the 2013/14 wet season, that being for site 
SW13 on 12 February 2014.  The current dataset is limited to two samples, the other being a single sample from 
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site RSS3 in the 2011/12 wet season.  Significantly more monitoring data will be required to calculate statistically 
reliable site specific trigger values for Blackard surface water. 

3.1.2.2  Downstream Si tes  

Only two samples were collected from Blackard downstream sites during the 2013/14 wet season.  These were: 

 A single sample from site SW2, which has not been sampled previously. 

 A single sample from site SW6, which was also sampled on single occasions during the 2011/12 and 
2012/13 wet seasons. 

 
A total of four samples have been collected from downstream sites at Blackard since the 2011/12 wet season.  
There is insufficient data to compare water quality at Blackard downstream sites with reference sites. 

3.1.3 Scanlan Surface Water  

3.1.3.1  Reference Si tes  

There is now a reasonable amount of data for Scanlan surface water reference sites, comprising a total of 25 
sampling events (three from 2011/12, 11 from 2012/13 and 11 from 2013/14 wet seasons).  There is sufficient 
data to justify re-calculating site specific trigger values for Scanlan for comparison with default ANZECC 2000 
trigger values, although additional data will be required from the 2014/15 wet season before these site specific 
values will be sufficiently robust for comparison with water quality data from downstream sites. 
 
Based on the current dataset, it is likely that the default ANZECC 2000 freshwater trigger values will apply except 
for the following: 

 pH.  Scanlan water is distinctly alkaline.  Current site specific trigger values based on 20th and 80th 
percentile values are 7.2 to 8.0 (compared to ANZECC 2000 values of 6.0 to 7.5). 

 Aluminium.  The current site specific trigger value based on the 80th percentile value for reference sites 
data is 0.14 mg/L, which is approximately three times higher than the ANZECC 2000 value of 0.055 mg/L. 

 Copper.  The current specific trigger value based on the 80th percentile value for reference sites data is 
0.004 mg/L, which is approximately three times higher than the ANZECC 2000 value of 0.0014 mg/L. 

 Total nitrogen.  The current specific trigger value based on the 80th percentile value for reference sites 
data is 1.7 mg/L, which is significantly higher than the ANZECC 2000 value of 0.15 mg/L.  This reflects the 
eutrophic condition of surface water in the region due to impact from pastoral (cattle grazing) activities. 

 Total phosphorus.  The current specific trigger value based on the 80th percentile value for reference 
sites data is 13 mg/L, which is significantly higher than the ANZECC 2000 value of 0.01 mg/L.  This reflects 
the eutrophic condition of surface water in the region due to impact from pastoral (cattle grazing) activities. 

 
An anomalous value of 0.00036 mg/L was recorded for mercury for a sample from Longamundi collected on 23 
April 2014.  Another anomalous value of 0.00015 mg/L was recorded for the same site for the sample collected on 
26 March 2013.  These two anomalous values are unlikely to affect the site specific trigger value for mercury at 
Scanlan. 

3.1.3.2  Downstream Si tes  

Due to dry conditions experienced across the site, only four samples were collected from downstream sites at 
Scanlan; two from site SW3 and single samples from sites SW5 and SW9. 
 
The only exceedance of the calculated site specific trigger values for Scanlan was a concentration of 0.61 mg/L for 
aluminium from site SW5 sampled on 12 February 2014.  This sample also contained an unusually high iron 
concentration of 0.43 mg/L.  The combination of elevated aluminium and iron at circum-neutral pH (6.8 pH units) 
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may indicate the presence of colloidal clay material which has dispersed as a result of the exceptionally low TDS 
level (22 mg/L) at that time. 

3.2 SEDIMENTS  

3.2.1 Little Eva Sediments  

3.2.1.1  Particle  Size  Distr ibution and Textural  Classi f ication  

Sediment samples collected from Little Eva monitoring sites in October 2013 and February 2014 (Appendix 2) 
were characterised by very coarse texture, with all samples containing <10% by weight in the <63 µm fraction. 

3.2.1.2  Metals and Metal lo ids  

Preliminary (low reliability) sediment trigger values for metals and metalloids listed in Schedule G – Table 9 of the 
EA have been calculated from 18 observations for each element except uranium.  Results for uranium in all 
samples collected on 14 October 2013 were rejected as outliers; the reported concentrations were approximately 
ten times higher than previous and subsequent results for each site and are considered to be a systematic 
laboratory error, likely involving the dilution factor applied to uranium analysis.  The calculated values are 
compared with default trigger values (based on ANZECC 2000), where appropriate, in Table A6-1 (Appendix 6). 
 
With the exception of copper, all preliminary (low reliability) sediment trigger values were well below the default 
trigger values (based on ANZECC 2000).  Should this trend continue the default ANZECC 2000 values will be 
used. 
 
The calculated preliminary (low reliability) sediment trigger value for copper was 94 mg/kg (Table A6-1, 
Appendix 6), which is significantly higher than the default (ANZECC 2000) value of 65 mg/kg.  This indicates 
natural enrichment by copper in the reference catchment. 
 
None of the four observations for sediment copper concentrations from downstream locations exceeded the 
preliminary (low reliability) sediment trigger value for copper of 94 mg/kg.  The highest value was 93 mg/kg for site 
SW8 (Table A2-2, Appendix 2). 

3.2.1.3  Fluoride  

A preliminary (low reliability) sediment trigger value for fluoride has been calculated from 11 observations.  Note 
that water-soluble fluoride concentrations were used.  Strong acid digest (“total”) concentrations were used for 
metals and metalloids.  The calculated value was 1.0 mg/kg (Table A6-1, Appendix 6), which is unlikely to be of 
environmental concern. 

3.2.2 Blackard Sediments 

3.2.2.1  Particle  Size  Distr ibution and Textural  Classi f ication  

The only reference site samples collected in 2013/14 were from site SW13.  The sample collected on 14 October 
2013 had a very coarse texture, with only 1% of the sample less than 63 µm (Appendix 2).  The corresponding 
sample collected on 12 February 2014 was much finer, with 29% of the sample less than 63 µm (Appendix 2). 
 
Downstream samples were collected from site SW6 due to accessibility issues to site SW2 on both sampling 
occasions.  Both samples from SW6 had very coarse textures, with the less than 63 µm fraction being <1 and 1% 
of total sample weight for samples collected on 14 October 2013 and 12 February 2014, respectively. 
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3.2.2.2  Metals and Metal lo ids  

Descriptive statistics for elemental concentrations in sediments from Blackard reference sites are presented in 
Appendix 7 (Table A7-1).  Preliminary (low reliability) sediment trigger values were not calculated as the maximum 
number of observations (three) is not statistically valid for calculation of meaningful 80th percentile values.  It was 
noted (Appendix 7) that only one result exceeded the corresponding default ANZECC 2000 values listed in 
Schedule G – Table 9 of the EA.  This was from site SW13 collected on 14 October 2013, where the reported 
arsenic concentration of 23 mg/kg exceeded the default ANZECC 2000/EA value of 20 mg/kg. 
 
Preliminary results for downstream monitoring site SW6 suggest that it may be naturally enriched in copper.  Both 
samples collected in 2013/14 contained 140 mg/kg of copper (Table A2-4 of Appendix 2), which was significantly 
higher than the maximum reference site value of 74 mg/kg (Table A7-1 of Appendix 7). 

3.2.2.3  Fluoride  

Water soluble fluoride concentrations of 1.1 and 1.5 mg/kg for reference site SW13 respectively (Table A2-3, 
Appendix 2), are comparable to those for Little Eva reference sites (Section ‎3.2.1.3) and of no environmental 
significance. 

3.2.3 Scanlan Sediments 

3.2.3.1  Particle  Size  Distr ibution and Textural  Classi f ication  

As observed for Little Eva and Blackard, Scanlan sediments are generally characterised by coarse to very coarse 
texture.  The only sites providing sediments with significant (greater than 10%) of fine (less than 63 µm) material 
were reference site Dan Lynch (33% on 12 February 2014, but only 8% on 14 October 2013, Appendix 2) and 
downstream site SW3 (17%). 

3.2.3.2  Metals and Metal lo ids  

Preliminary (low reliability) sediment trigger values for metals and metalloids listed in Schedule G – Table 9 of the 
EA have been calculated from 29 observations for each element except uranium (as discussed in Section ‎3.2.1.2).  
The calculated values are compared with default trigger values (based on ANZECC 2000), where appropriate, in 
Table A8-1 (Appendix 8). 
 
All preliminary (low reliability) sediment trigger values were well below the default trigger values (based on 
ANZECC 2000).  Should this trend continue, default values will be used.  It was noted that the current preliminary 
(low reliability) sediment trigger value for copper was 51 mg/kg (Table A8-1, Appendix 8), which is only slightly 
below the default ANZECC 2000 value of 65 mg/kg.  As was observed in 2012/13, site SW10, (Table A2-5, 
Appendix 2) exceeded the default ANZECC 2000 value with concentrations of 130 and 97 mg/kg. 
 
Both samples from reference site SW10 also recorded arsenic concentrations (34 and 24 mg/kg) above the 
default ANZECC 2000 value of 20 mg/kg. 
 
Based on 2012/13 data, downstream site SW5, natural enrichment by copper was suggested, with sediment 
concentrations of 85 and 74 mg/kg.  Significantly lower values (49 and 48 mg/kg) were recorded in 2013/14 
samples, both of which are below the current preliminary (low reliability) sediment trigger value for copper of 
51 mg/kg (Table A8-1, Appendix 8) and the default ANZECC 2000 value of 65 mg/kg. 

3.2.3.3  Fluoride  

A preliminary (low reliability) sediment trigger value for fluoride has been calculated from 23 observations.  The 
calculated value of 1.5 mg/kg (Table A8-1, Appendix 8) is slightly higher than that calculated for Little Eva 
(1.0 mg/kg, Section ‎3.2.1.3). 
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3.3 GROUNDWATER  

3.3.1 Groundwater Levels 

A summary of groundwater levels is provided in Table 5.  As the groundwater bore locations were amended in 
September 2013 and the inaccessibility of groundwater bores at Little Eva and Scanlan in February/March 2014 
there is limited data from which to identify trends in water levels.  From the data available it can be seen that 
groundwater levels have risen at Blackard bores between the two sampling rounds. 

Table 5:  Summary of Groundwater Levels  

Bore ID 
October 2013 

(mBGL) 
February/March 2014 

(mBGL) 

Little Eva 

LEPB001 9.40 - 

LEPB002 8.30 - 

LER213 13.20 - 

LER337 - - 

LER338 10.07 - 

Blackard 

BC277 11.10 13.00 

BC363 10.92 11.00 

BC378 11.31 dry 

BCR474 10.60 11.00 

BCR773 9.89 12.00 

BPB001 11.63 12.00 

Scanlan 

SC40 8.30 - 

SCR123 8.00 - 

SCR140 11.73 - 

SCR148 10.96 - 

3.3.2 Little Eva Groundwater Quality 

A total of seven samples from four Little Eva groundwater reference site bores were collected in 2013/14.  Results 
are presented in Table A3-1 of Appendix 3. 
 
Schedule G – Table 11 of the EA lists initial, interim and final groundwater trigger values that will apply to 
compliance bores after mining commences.  These values are generally based on the higher of site specific data 
for reference site bores or ANZECC 2000 guideline values for surface waters.  There is insufficient data (seven 
samples) to calculate site specific trigger values based on 80th percentile values according to ANZECC 2000 
guidelines. 
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The following observations relate to comparison of results for seven reference site samples across four locations 
presented in Table A3-1 of Appendix 3 with ANZECC guideline values listed in Schedule G – Table 11 of the EA: 

 pH values ranged from 7.6 to 8.7, all of which are outside the guideline range of 6.0 to 7.5.  It is not 
unusual for groundwaters to have higher pH values than surface waters. 

 Laboratory EC values were not reported, but are expected to be significantly higher than the guideline 
value of 435 µS/cm based on TDS values ranging from 780 to 1,500 mg/L.  It is not unusual for 
groundwaters to have higher EC and TDS values than surface waters. 

 Total nitrogen concentrations ranged from 1.5 to 110 mg/L, which are several orders of magnitude higher 
than the guideline value of 0.15 mg/L (150 µg/L).  This clearly demonstrates the eutrophic condition of 
Little Eva groundwater resulting from pastoral activities. 

 Total phosphorus concentrations ranged from 0.05 to 6.5 mg/L, which are several orders of magnitude 
higher than the guideline value of 0.01 mg/L (10 µg/L).  This also demonstrates the eutrophic condition of 
Little Eva groundwater resulting from pastoral activities. 

 Copper concentrations ranged from <0.001 to 0.020 mg/L, six of which exceeded the guideline value of 
0.0014 mg /L (1.4 µg/L).  This suggests natural enrichment of copper in Little Eva groundwater. 

 Molybdenum concentrations ranged from <0.005 to 0.040 mg/L, with all six values above the laboratory 
reporting limit exceeding the default value listed in Schedule G – Table 11 of the EA of 0.000034 mg/L 
(0.034 µg/L).  The EA value appears to be an error by the Department of Environment and Heritage 
Protection (DEHP) because the ANZECC 2000 freshwater (low reliability) trigger value for molybdenum is 
0.034 mg/L (34 µg/L). 

 Zinc concentrations ranged from 0.014 to 0.045 mg/L, all of which exceeded the guideline value of 
0.008 mg /L (8 µg/L).  This suggests natural enrichment of zinc in Little Eva groundwater. 

 Uranium concentrations ranged from <0.5 to 40 µg/L.  Schedule G – Table 11 of the EA does not include a 
default ANZECC guideline value.  The ANZECC 2000 livestock drinking water trigger value is 200 µg/L, 
while the short term irrigation trigger value is 100 µg/L and long term irrigation value is 10 µg/L.  Overall 
the levels of uranium seen also suggest natural enrichment of uranium in Little Eva groundwater. 

3.3.3 Blackard Groundwater Quality 

A total of 11 samples from six Blackard groundwater reference site bores were collected in 2013/14.  Results are 
presented in Table A3-2 of Appendix 3.  There is insufficient data to calculate site specific trigger values based on 
80th percentile values according to ANZECC 2000 guidelines. 
 
The following observations relate to comparison of results for seven reference sites samples presented in Table 
A3-2 of Appendix 3 with ANZECC guideline values listed in Schedule G – Table 11 of the EA: 

 pH values ranged from 7.0 to 9.2, ten of which are outside the guideline range of 6.0 to 7.5.  Bore BPB001 
recorded the highest pH values of 9.0 and 9.2. 

 Laboratory EC values were not reported, but are expected to be significantly higher than the guideline 
value of 435 µS/cm based on TDS values ranging from 490 to 1,700 mg/L. 

 Total nitrogen concentrations ranged from 0.15 to 3.4 mg/L, which are generally higher than the guideline 
value of 0.15 mg/L (150 µg/L), but much lower than Little Eva groundwater samples. 

 Total phosphorus concentrations ranged from <0.02 to 0.33 mg/L, which are also generally higher than the 
guideline value of 0.01 mg/L (10 µg/L).  As observed for total nitrogen, total phosphorus concentrations in 
Blackard groundwater samples are significantly lower than Little Eva groundwater samples. 

 Copper concentrations ranged from 0.003 to 0.10 mg/L, all of which exceeded the guideline value of 
0.0014 mg /L (1.4 µg/L).  This suggests natural enrichment of copper in Blackard groundwater. 
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 Molybdenum concentrations ranged from <0.005 to 0.019 mg/L, with all six values above the laboratory 
reporting limit exceeding the apparently erroneous default value listed in Schedule G – Table 11 of the EA 
of 0.000034 mg/L (0.034 µg/L). 

 Zinc concentrations ranged from 0.012 to 0.093 mg/L, all of which exceeded the guideline value of 
0.008 mg /L (8 µg/L).  This suggests natural enrichment of zinc in Blackard groundwater. 

 
Uranium concentrations were highly variable, ranging from <0.5 µg/L in bore BPB001 to 120 µg/L in bore 
BCR773.  Schedule G – Table 11 of the EA does not include a default ANZECC guideline value.  The ANZECC 
2000 livestock drinking water trigger value is 200 µg/L, while the short term irrigation trigger value is 100 µg/L and 
long term irrigation value is 10 µg/L.  Overall the levels of uranium seen suggest natural enrichment of uranium in 
Blackard groundwater. 

3.3.4 Scanlan Groundwater Quality 

A total of seven samples from four Scanlan groundwater reference site bores were collected in 2013/14.  Results 
are presented in Table A3-3 of Appendix 3.  There is insufficient data to calculate site specific trigger values based 
on 80th percentile values according to ANZECC 2000 guidelines. 
 
The following observations relate to comparison of results for seven reference sites samples presented in Table 
A3-3 of Appendix 3 with ANZECC guideline values listed in Schedule G – Table 11 of the EA: 

 pH values were relatively consistent when compared to Little Eva and Blackard bores.  Values ranged from 
7.4 to 7.8, five of which are outside the guideline range of 6.0 to 7.5. 

 Laboratory EC values were not reported, but are expected to be significantly higher than the guideline 
value of 435 µS/cm based on TDS values ranging from 720 to 2,800 mg/L. 

 Total nitrogen concentrations ranged from 0.08 to 2.4 mg/L, which are generally higher than the guideline 
value of 0.15 mg/L (150 µg/L), but much lower than Little Eva and similar to Blackard groundwater 
samples. 

 Total phosphorus concentrations ranged from <0.02 to 0.63 mg/L, which are also generally higher than the 
guideline value of 0.01 mg/L (10 µg/L).  As observed for total nitrogen, total phosphorus concentrations in 
Scanlan groundwater samples are significantly lower than Little Eva and similar to Blackard groundwater 
samples. 

 Copper concentrations ranged from 0.006 to 0.35 mg/L, all of which exceeded the guideline value of 
0.0014 mg/L (1.4 µg/L).  The highest values were 0.35 mg/L in bore SCR123 (SC30) and 0.15 and 
0.24 mg/L in bore SCR148.  This suggests natural enrichment of copper in Scanlan groundwater at 
concentrations significantly higher than Little Eva and Blackard. 

 Molybdenum concentrations ranged from <0.005 to 0.014 mg/L, with two values at or above the laboratory 
reporting limit exceeding the apparently erroneous default value listed in Schedule G – Table 11 of the EA 
of 0.000034 mg/L (0.034 µg/L). 

 Zinc concentrations ranged from 0.011 to 0.079 mg/L, all of which exceeded the guideline value of 
0.008 mg/L (8 µg/L).  This suggests natural enrichment of zinc in Scanlan groundwater. 

 Uranium concentrations ranged from 3.4 µg/L to 58 µg/L which appears to be similar in concentrations to 
that seen in Little Eva groundwater and lower than concentrations observed in Blackard groundwater. 
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4.  CONCLUSIONS AND RECOMMENDATIONS  
Surface water and sediment quality data provided by three sampling events during the 2013/14 wet season 
provide a significant contribution to a database of reference site and downstream pre-mining baseline data that will 
be used to derive site specific trigger values for compliance with EA conditions. 
 
However, another unusually dry “wet season” resulted in limited water sampling opportunities, especially at the 
geographically elevated Little Eva and Blackard locations. 
 
Where sufficient data is available, calculated low reliability surface water trigger values for most water quality 
parameters have been below default trigger values listed in the EA, which are based on ANZECC 2000 water 
quality guidelines.  Likely exceptions are pH (characterised by elevated alkalinity), soluble copper and soluble 
aluminium.  Depending on the amount of rainfall received in 2014/15 and subsequent wet seasons, data from at 
least two more wet seasons will be required to provide statistically valid site-specific trigger values. 
 
Interim site specific (low reliability) sediment quality trigger values have been calculated from data from single wet 
season sampling events in 2011/12 and 2012/13 and two sampling events in 2013/14.  Available data suggest that 
all elements, with the exception of copper, are likely to have site specific sediment quality trigger values below 
default values listed in the EA.  In such cases, the corresponding default values will be used.  It is expected that 
statistically valid site specific trigger values for copper will be attained after one more sampling event. 
 
On 16 October 2013, the EA was amended to replace the reference groundwater bore sampling locations with 
currently existing bores from previous groundwater monitoring carried out by Kevin Morgan and Associates and 
exploration boreholes.  These new bore locations were sampled on 16 October 2013 and 17 February 2014.  
Bores not accessible in February 2014 were sampled on 19 March 2014.  It is expected that site specific reference 
trigger values will provide the majority of groundwater trigger values in Schedule G – Table 11 of the EA because 
the listed default base values based on ANZECC 2000 default surface freshwater trigger values are not relevant to 
local groundwater.  Preliminary results indicate that groundwater within the Roseby Copper Project area is 
distinctly alkaline, nutrient-enriched (elevated nitrogen and phosphorus) and contains naturally elevated 
concentrations of copper, zinc and uranium. 
 
The default value listed in Schedule G – Table 11 of the EA of 0.000034 mg/L (0.034 µg/L) for molybdenum in 
groundwater appears to be an error in units translation by DEHP as it is 1,000 times higher than the ANZECC 
2000 freshwater (low reliability) trigger value for molybdenum of 0.034 mg/L (34 µg/L).  The site specific trigger 
values for molybdenum at Little Eva, Blackard and Scanlan are expected to be well below 0.034 mg/L based on 
results for 25 samples collected in 2013/14. 
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APPENDIX 1: SURFACE WATER QUALITY RESULTS TABLES 
 



Table A1-1: Little Eva Reference Sites

Parameter Units LOR RSS8 RSS5 SW7 RSS4 SW2

Date - - 12/02/2014 20/03/2014 12/02/2014 20/03/2014 12/02/2014 20/03/2014 12/02/2014 20/03/2014 12/02/2014 20/03/2014

Physicochemical Parameters

pH pH units 0.1 - - - - - - 7.6 - - -

TDS mg/L 10 - - - - - - 96 - - -

TSS mg/L 5 - - - - - - 480 - - -

Bicarbonate mg CaCO3/L 5 - - - - - - 74 - - -

Carbonate mg CaCO3/L 5 - - - - - - <5 - - -

Total Alkalinity mg CaCO3/L 5 - - - - - - 74 - - -

Major Ions

Calcium mg/L 0.05 - - - - - - 19 - - -

Magnesium mg/L 0.05 - - - - - - 2.6 - - -

Sodium mg/L 0.05 - - - - - - 5.7 - - -

Potassium mg/L 0.05 - - - - - - 5.1 - - -

Chloride mg/L 2 - - - - - - 5 - - -

Free Chlorine mg/L 0.5

Sulfate mg/L 0.5 - - - - - - 2.2 - - -

Fluoride mg/L 0.05 - - - - - - 0.08 - - -

Filtered Metals and Metalloids

Aluminium mg/L 0.005 - - - - - - 0.008 - - -

Arsenic mg/L 0.003 - - - - - - <0.003 - - -

Cadmium mg/L 0.0001 - - - - - - 0.0002 - - -

Chromium mg/L 0.001 - - - - - - <0.001 - - -

Cobalt mg/L 0.001 - - - - - - <0.001 - - -

Copper mg/L 0.001 - - - - - - 0.005 - - -

Iron mg/L 0.005 - - - - - - <0.005 - - -

Lead mg/L 0.001 - - - - - - <0.001 - - -

Manganese mg/L 0.005 - - - - - - <0.005 - - -

Molybdenum mg/L 0.005 - - - - - - <0.005 - - -

Mercury mg/L 0.0001 - - - - - - <0.00005 - - -

Nickel mg/L 0.001 - - - - - - <0.001 - - -

Selenium mg/L 0.003 - - - - - - <0.003 - - -

Silver µg/L 0.05 - - - - - - <0.05 - - -

Uranium µg/L 0.01 - - - - - - <0.5 - - -

Zinc mg/L 0.005 - - - - - - <0.005 - - -

Nutrients

Total Nitrogen mg/L 0.05 - - - - - - 1.7 - - -

Total Phosphorus mg/L 0.02 - - - - - - 0.12 - - -

Nitrate/Nitrite Nitrogen (NOx as N) mg/L 0.005 - - - - - - 0.97 - - -

Total Kjeldahl Nitrogen mg/L 0.05 - - - - - - 0.71 - - -

Biological

Faecal coliforms cfu/100 mL - - - - - - - 980 - - -

Turbidity NTU - - - - - - - 120 - - -



Table A1-2: Little Eva Downstream Sites

Parameter Units LOR SW1 SW8 RSS6

Date - - 12/02/2014 20/03/2014 12/02/2014 20/03/2014 12/02/2014 20/03/2014

Physicochemical Parameters

pH pH units 0.1 - 7.8 - - 7.6 -

TDS mg/L 10 - 230 - - 130 -

TSS mg/L 5 - 36 - - 99 -

Bicarbonate mg CaCO3/L 5 - 210 - - 100 -

Carbonate mg CaCO3/L 5 - <5 - - <5 -

Total Alkalinity mg CaCO3/L 5 - 210 - - 100 -

Major Ions

Calcium mg/L 0.05 - 52 - - 25 -

Magnesium mg/L 0.05 - 9.7 - - 4.4 -

Sodium mg/L 0.05 - 16 - - 11 -

Potassium mg/L 0.05 - 9 - - 4.8 -

Chloride mg/L 2 - 10 - - 6 -

Free Chlorine mg/L 0.5 <0.5

Sulfate mg/L 0.5 - 0.8 - - 3.1 -

Fluoride mg/L 0.05 - 0.23 - - 0.17 -

Filtered Metals and Metalloids

Aluminium mg/L 0.005 - <0.005 - - 0.006 -

Arsenic mg/L 0.003 - 0.003 - - <0.003 -

Cadmium mg/L 0.0001 - <0.0001 - - <0.0001 -

Chromium mg/L 0.001 - <0.001 - - <0.001 -

Cobalt mg/L 0.001 - <0.001 - - <0.001 -

Copper mg/L 0.001 - 0.002 - - 0.003 -

Iron mg/L 0.005 - <0.005 - - 0.009 -

Lead mg/L 0.001 - <0.001 - - <0.001 -

Manganese mg/L 0.005 - 0.007 - - <0.005 -

Molybdenum mg/L 0.005 - <0.005 - - <0.005 -

Mercury mg/L 0.0001 - <0.00005 - - <0.00005 -

Nickel mg/L 0.001 - 0.001 - - <0.001 -

Selenium mg/L 0.003 - <0.003 - - <0.003 -

Silver µg/L 0.05 - <0.05 - - <0.05 -

Uranium µg/L 0.01 - 1.7 - - <0.5 -

Zinc mg/L 0.005 - <0.005 - - <0.005 -

Nutrients

Total Nitrogen mg/L 0.05 - 1.4 - - 2 -

Total Phosphorus mg/L 0.02 - 0.11 - - 0.13 -

Nitrate/Nitrite Nitrogen (NOx as N) mg/L 0.005 - 0.022 - - 1.3 -

Total Kjeldahl Nitrogen mg/L 0.05 - 1.4 - - 0.75 -

Biological

Faecal coliforms cfu/100 mL - - - - - 980 -

Turbidity NTU - - 16 - - 68 -



Table A1-3: Blackard Reference Sites

Parameter Units LOR SW13 SW12

Date - - 12/02/2014 20/03/2014 12/02/2014 20/03/2014

Physicochemical Parameters

pH pH units 0.1 6.8 - - -

TDS mg/L 10 84 - - -

TSS mg/L 5 52 - - -

Bicarbonate mg CaCO3/L 5 27 - - -

Carbonate mg CaCO3/L 5 <5 - - -

Total Alkalinity mg CaCO3/L 5 27 - - -

Major Ions

Calcium mg/L 0.05 8.1 - - -

Magnesium mg/L 0.05 4.6 - - -

Sodium mg/L 0.05 7.3 - - -

Potassium mg/L 0.05 7.8 - - -

Chloride mg/L 2 7 - - -

Free Chlorine mg/L 0.5

Sulfate mg/L 0.5 3.5 - - -

Fluoride mg/L 0.05 0.09 - - -

Filtered Metals and Metalloids

Aluminium mg/L 0.005 0.01 - - -

Arsenic mg/L 0.003 <0.003 - - -

Cadmium mg/L 0.0001 0.0002 - - -

Chromium mg/L 0.001 <0.001 - - -

Cobalt mg/L 0.001 <0.001 - - -

Copper mg/L 0.001 0.003 - - -

Iron mg/L 0.005 0.014 - - -

Lead mg/L 0.001 <0.001 - - -

Manganese mg/L 0.005 0.067 - - -

Molybdenum mg/L 0.005 <0.005 - - -

Mercury mg/L 0.0001 <0.00005 - - -

Nickel mg/L 0.001 <0.001 - - -

Selenium mg/L 0.003 <0.003 - - -

Silver µg/L 0.05 <0.05 - - -

Uranium µg/L 0.01 <0.5 - - -

Zinc mg/L 0.005 0.017 - - -

Nutrients

Total Nitrogen mg/L 0.05 8.5 - - -

Total Phosphorus mg/L 0.02 0.03 - - -

Nitrate/Nitrite Nitrogen (NOx as N) mg/L 0.005 7.9 - - -

Total Kjeldahl Nitrogen mg/L 0.05 0.7 - - -

Biological

Faecal coliforms cfu/100 mL - 1400 - - -

Turbidity NTU - 61 - - -



Table A1-4: Blackard Downstream Sites

Parameter Units LOR SW2 SW6

Date - - 12/02/2014 20/03/2014 12/02/2014 20/03/2014

Physicochemical Parameters

pH pH units 0.1 - 7.6 6.9 -

TDS mg/L 10 - 140 40 -

TSS mg/L 5 - 140 36 -

Bicarbonate mg CaCO3/L 5 - 130 31 -

Carbonate mg CaCO3/L 5 - <5 <5 -

Total Alkalinity mg CaCO3/L 5 - 130 31 -

Major Ions

Calcium mg/L 0.05 - 26 8.2 -

Magnesium mg/L 0.05 - 5.5 1.3 -

Sodium mg/L 0.05 - 15 2.4 -

Potassium mg/L 0.05 - 8.1 3.5 -

Chloride mg/L 2 - 7 2 -

Free Chlorine mg/L 0.5 <0.5

Sulfate mg/L 0.5 - 2.7 1.7 -

Fluoride mg/L 0.05 - 0.3 0.09 -

Filtered Metals and Metalloids

Aluminium mg/L 0.005 - 0.008 0.007 -

Arsenic mg/L 0.003 - <0.003 <0.003 -

Cadmium mg/L 0.0001 - <0.0001 <0.0001 -

Chromium mg/L 0.001 - <0.001 <0.001 -

Cobalt mg/L 0.001 - <0.001 <0.001 -

Copper mg/L 0.001 - 0.004 0.005 -

Iron mg/L 0.005 - <0.005 0.008 -

Lead mg/L 0.001 - <0.001 <0.001 -

Manganese mg/L 0.005 - 0.01 0.013 -

Molybdenum mg/L 0.005 - <0.005 <0.005 -

Mercury mg/L 0.0001 - <0.00005 <0.00005 -

Nickel mg/L 0.001 - <0.001 <0.001 -

Selenium mg/L 0.003 - <0.003 <0.003 -

Silver µg/L 0.05 - <0.05 <0.05 -

Uranium µg/L 0.01 - 0.9 <0.5 -

Zinc mg/L 0.005 - <0.005 <0.005 -

Nutrients

Total Nitrogen mg/L 0.05 - 2.1 1.1 -

Total Phosphorus mg/L 0.02 - 0.12 0.1 -

Nitrate/Nitrite Nitrogen (NOx as N) mg/L 0.005 - <0.005 0.39 -

Total Kjeldahl Nitrogen mg/L 0.05 - 2.1 0.7 -

Biological

Faecal coliforms cfu/100 mL - - - 1300 -

Turbidity NTU - - 64 46 -



Table A1-5: Scanlan Reference Sites

Parameter Units LOR SW4 SW10 RSS2 RSS9 RSS10 Cockatoo W/H

Date - - 12/02/2014 20/03/2014 12/02/2014 20/03/2014 12/02/2014 20/03/2014 23/04/2014 12/02/2014 20/03/2014 12/02/2014 20/03/2014 12/02/2014

Physicochemical Parameters

pH pH units 0.1 7.4 - 6.2 - 7.2 - 7.9 7.4 - 7.1 7.7 7.1

TDS mg/L 10 72 - 56 - 60 - 160 150 - 59 110 43

TSS mg/L 5 39 - 16 - 93 - 8 16 - 73 20 28

Bicarbonate mg CaCO3/L 5 56 - 7 - 50 - 160 83 - 48 96 35

Carbonate mg CaCO3/L 5 <5 - <5 - <5 - <5 <5 - <5 <5 <5

Total Alkalinity mg CaCO3/L 5 56 - 7 - 50 - 160 83 - 48 96 35

Major Ions

Calcium mg/L 0.05 11 - 6.7 - 11 - 30 19 - 9.6 20 7.2

Magnesium mg/L 0.05 2.5 - 1.1 - 2.0 - 5.3 3.7 - 1.9 4 1.5

Sodium mg/L 0.05 8.8 - 0.6 - 7.9 - 17 23 - 7.8 17 5.7

Potassium mg/L 0.05 3.6 - 3.5 - 3.2 - 6.1 4.9 - 3.1 4.4 3.3

Chloride mg/L 2 4 - 8 - 4 - 7 12 - 4 5 3

Free Chlorine mg/L 0.5 <0.5 <0.5

Sulfate mg/L 0.5 1.8 - 1.4 - 2.3 - 1.7 15 - 2.2 2.3 1.3

Fluoride mg/L 0.05 0.2 - 0.05 - 0.06 - 0.30 0.1 - 0.16 0.26 <0.05

Filtered Metals and Metalloids

Aluminium mg/L 0.005 0.006 - 0.014 - 0.14 - 0.006 0.01 - 0.13 0.008 0.2

Arsenic mg/L 0.003 <0.003 - <0.003 - <0.003 - <0.003 <0.003 - <0.003 <0.003 <0.003

Cadmium mg/L 0.0001 <0.0001 - <0.0001 - <0.0001 - <0.0001 0.0001 - <0.0001 0.0003 <0.0001

Chromium mg/L 0.001 <0.001 - <0.001 - <0.001 - <0.001 <0.001 - <0.001 <0.001 <0.001

Cobalt mg/L 0.001 <0.001 - <0.001 - <0.001 - <0.001 <0.001 - <0.001 <0.001 <0.001

Copper mg/L 0.001 0.002 - 0.003 - 0.003 - 0.002 0.004 - 0.003 0.003 0.003

Iron mg/L 0.005 0.021 - 0.019 - 0.16 - 0.015 0.017 - 0.14 0.011 0.19

Lead mg/L 0.001 <0.001 - <0.001 - <0.001 - <0.001 <0.001 - <0.001 <0.001 <0.001

Manganese mg/L 0.005 <0.005 - <0.005 - <0.005 - 0.046 0.007 - <0.005 0.006 <0.005

Molybdenum mg/L 0.005 <0.005 - <0.005 - <0.005 - <0.005 <0.005 - <0.005 <0.005 <0.005

Mercury mg/L 0.0001 <0.00005 - <0.00005 - <0.00005 - <0.00005 <0.00005 - <0.00005 <0.00005 <0.00005

Nickel mg/L 0.001 <0.001 - <0.001 - <0.001 - <0.001 <0.001 - <0.001 0.001 <0.001

Selenium mg/L 0.003 <0.003 - <0.003 - <0.003 - <0.003 <0.003 - <0.003 <0.003 <0.003

Silver µg/L 0.05 <0.05 - <0.05 - <0.05 - <0.05 <0.05 - <0.05 <0.05 <0.05

Uranium µg/L 0.01 <0.5 - <0.5 - <0.5 - 0.7 - <0.5 0.7 <0.5

Zinc mg/L 0.005 <0.005 - <0.005 - <0.005 - 0.005 0.006 - <0.005 0.008 <0.005

Nutrients

Total Nitrogen mg/L 0.05 0.83 - 0.86 - 0.9 - 0.84 3.5 - 0.69 0.54 0.59

Total Phosphorus mg/L 0.02 0.12 - 0.07 - 0.1 - 0.06 0.05 - 0.11 0.04 0.06

Nitrate/Nitrite Nitrogen (NOx as N) mg/L 0.005 0.27 - 0.45 - 0.21 - 0.006 2.8 - 0.25 0.013 0.17

Total Kjeldahl Nitrogen mg/L 0.05 0.57 - 0.4 - 0.7 - 0.83 0.64 - 0.44 0.53 0.41

Biological

Faecal coliforms cfu/100 mL - 820 - 920 - 870 - 580 - 870 - 1300

Turbidity NTU - 99 - 39 - 150 - 28 42 - 150 26 63



Table A1-5: Scanlan Reference Sites

Parameter Units LOR

Date - -

Physicochemical Parameters

pH pH units 0.1

TDS mg/L 10

TSS mg/L 5

Bicarbonate mg CaCO3/L 5

Carbonate mg CaCO3/L 5

Total Alkalinity mg CaCO3/L 5

Major Ions

Calcium mg/L 0.05

Magnesium mg/L 0.05

Sodium mg/L 0.05

Potassium mg/L 0.05

Chloride mg/L 2

Free Chlorine mg/L 0.5

Sulfate mg/L 0.5

Fluoride mg/L 0.05

Filtered Metals and Metalloids

Aluminium mg/L 0.005

Arsenic mg/L 0.003

Cadmium mg/L 0.0001

Chromium mg/L 0.001

Cobalt mg/L 0.001

Copper mg/L 0.001

Iron mg/L 0.005

Lead mg/L 0.001

Manganese mg/L 0.005

Molybdenum mg/L 0.005

Mercury mg/L 0.0001

Nickel mg/L 0.001

Selenium mg/L 0.003

Silver µg/L 0.05

Uranium µg/L 0.01

Zinc mg/L 0.005

Nutrients

Total Nitrogen mg/L 0.05

Total Phosphorus mg/L 0.02

Nitrate/Nitrite Nitrogen (NOx as N) mg/L 0.005

Total Kjeldahl Nitrogen mg/L 0.05

Biological

Faecal coliforms cfu/100 mL -

Turbidity NTU -

Dan Lynch Longamundi

20/03/2014 12/02/2014 20/03/2014 23/04/2014 12/02/2014 20/03/2014 23/04/2014

- 7.2 7.7 7.9 7.2 7.7 7.7

- 66 110 160 66 110 160

- 1100 17 26 25 44 96

- 56 96 160 53 100 140

- <5 <5 <5 <5 <5 <5

- 56 96 160 53 100 140

- 9.9 20 30 11 23 32

- 1.9 4 5.3 2.3 4.4 5.5

- 8 13 17 8.4 11 14

- 3 4.4 6.1 3.5 4.7 5.9

- 4 5 7 4 5 3

<0.5 <0.5 <0.5 <0.5

- 2.2 2.1 1.7 2.4 1.6 0.8

- 0.17 0.29 0.30 0.18 0.27 0.30

- 0.089 <0.005 0.006 <0.005 0.007 0.006

- <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

- <0.0001 <0.0001 <0.0001 <0.0001 0.0003 <0.0001

- <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

- <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

- 0.003 0.003 0.003 0.002 0.003 0.002

- 0.099 0.007 0.017 0.026 0.026 0.057

- <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

- <0.005 0.01 0.047 <0.005 0.12 0.026

- <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

- <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.00036

- <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

- <0.003 0.005 <0.003 <0.003 <0.003 <0.003

- <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

- <0.5 <0.5 <0.5 <0.5

- <0.005 0.012 0.005 <0.005 0.012 <0.005

- 1.6 0.62 0.83 0.86 0.8 2.1

- 0.31 0.05 0.05 0.11 0.08 0.18

- 0.29 0.005 <0.005 0.32 <0.005 0.005

- 1.3 0.61 0.83 0.55 0.79 2.1

- 1000 - 1700 -

- 510 25 29 72 66 62



Table A1-6: Scanlan Downstream Sites

Parameter Units LOR SW3 SW5 SW9

Date - - 12/02/2014 20/03/2014 12/02/2014 20/03/2014 12/02/2014 20/03/2014

Physicochemical Parameters

pH pH units 0.1 7.4 7.6 6.8 - 7.4 -

TDS mg/L 10 72 140 22 - 72 -

TSS mg/L 5 34 66 42 - 34 -

Bicarbonate mg CaCO3/L 5 58 130 18 - 59 -

Carbonate mg CaCO3/L 5 <5 <5 <5 - <5 -

Total Alkalinity mg CaCO3/L 5 58 130 18 - 59 -

Major Ions

Calcium mg/L 0.05 11 26 4.9 - 12 -

Magnesium mg/L 0.05 2.5 5.6 0.69 - 2.8 -

Sodium mg/L 0.05 9.1 15 0.8 - 9.2 -

Potassium mg/L 0.05 3.6 8.1 3 - 3.8 -

Chloride mg/L 2 4 6 2 - 4 -

Free Chlorine mg/L 0.5 1.2

Sulfate mg/L 0.5 2.1 2.6 <0.5 - 2.2 -

Fluoride mg/L 0.05 0.23 0.32 0.06 - 0.18 -

Filtered Metals and Metalloids

Aluminium mg/L 0.005 0.008 0.009 0.61 - 0.012 -

Arsenic mg/L 0.003 <0.003 <0.003 <0.003 - <0.003 -

Cadmium mg/L 0.0001 <0.0001 <0.0001 <0.0001 - <0.0001 -

Chromium mg/L 0.001 <0.001 <0.001 <0.001 - <0.001 -

Cobalt mg/L 0.001 <0.001 <0.001 <0.001 - <0.001 -

Copper mg/L 0.001 0.003 0.004 0.004 - 0.002 -

Iron mg/L 0.005 0.028 <0.005 0.43 - 0.019 -

Lead mg/L 0.001 <0.001 <0.001 <0.001 - <0.001 -

Manganese mg/L 0.005 0.011 0.008 0.025 - <0.005 -

Molybdenum mg/L 0.005 <0.005 <0.005 <0.005 - <0.005 -

Mercury mg/L 0.0001 <0.00005 <0.00005 <0.00005 - <0.00005 -

Nickel mg/L 0.001 <0.001 <0.001 0.001 - <0.001 -

Selenium mg/L 0.003 <0.003 <0.003 <0.003 - <0.003 -

Silver µg/L 0.05 <0.05 <0.05 <0.05 - <0.05 -

Uranium µg/L 0.01 <0.5 0.9 <0.5 - <0.5 -

Zinc mg/L 0.005 <0.005 <0.005 <0.005 - <0.005 -

Nutrients

Total Nitrogen mg/L 0.05 0.82 2 0.54 - 0.81 -

Total Phosphorus mg/L 0.02 0.09 0.13 0.09 - 0.11 -

Nitrate/Nitrite Nitrogen (NOx as N) mg/L 0.005 0.29 0.005 0.015 - 0.25 -

Total Kjeldahl Nitrogen mg/L 0.05 0.53 2 0.53 - 0.56 -

Biological

Faecal coliforms cfu/100 mL - 1400 - 1200 - 730 -

Turbidity NTU - 83 63 87 - 82 -



Physicochemical Parameters

pH pH**

TDS Total Dissolved Solids (by calculation)

TSS Total Suspended Solids Dried at 103-105°C

Bicarbonate Bicarbonate Alkalinity as CaCO3

Carbonate Carbonate Alkalinity as CaCO3

Total Alkalinity Total Alkalinity as CaCO3

Major Ions

Calcium Calcium, Ca

Magnesium Magnesium, Mg

Sodium Sodium, Na

Potassium Potassium, K

Chloride Chloride

Free Chlorine

Sulphate Sulphur as Sulphate, SO4

Fluoride Fluoride by ISE

Filtered Metals and Metalloids

Aluminium Aluminium, Al

Arsenic Arsenic, As

Cadmium Cadmium, Cd

Chromium Chromium, Cr

Cobalt Cobalt, Co

Copper Copper, Cu

Iron Iron, Fe

Lead Lead, Pb

Manganese Manganese, Mn

Molybdenum Molybdenum, Mo

Mercury Mercury

Nickel Nickel, Ni

Selenium Selenium, Se

Silver Silver, Ag

Uranium Uranium, U

Zinc Zinc, Zn

Nutrients

Total Nitrogen Total Nitrogen (calc)

Total Phosphorus Total Phosphorus (Kjeldahl Digestion)

Nitrate/Nitrite Nitrogen (NOx as N) Nitrate/Nitrite Nitrogen, NOx as N

Total Kjeldahl Nitrogen Total Kjeldahl Nitrogen

Biological

Faecal coliforms Faecal Coliforms

Turbidity Turbidity 
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Table A2-1: Little Eva Reference Sites

Parameter Units LOR

Date 14/10/2013 12/02/2014 14/10/2013 12/02/2014 14/10/2013 12/02/2014 14/10/2013 12/02/2014 14/10/2013 12/02/2014

Particle Size Distribution

Passing 2.00mm %w/w 1 99 inaccessible 62 inaccessible 64 inaccessible 43 64 88 inaccessible

Retained 2.00mm %w/w 1 <1 inaccessible 38 inaccessible 37 inaccessible 57 36 12 inaccessible

Passing 600µm %w/w 1 99 inaccessible 21 inaccessible 36 inaccessible 10 48 56 inaccessible

Retained 600µm %w/w 1 <1 inaccessible 41 inaccessible 27 inaccessible 33 16 32 inaccessible

Passing 300µm %w/w 1 66 inaccessible 9 inaccessible 22 inaccessible 2 30 19 inaccessible

Retained 300µm %w/w 1 33 inaccessible 13 inaccessible 14 inaccessible 8 18 37 inaccessible

Passing 212µm %w/w 1 40 inaccessible 7 inaccessible 15 inaccessible 1 16 8 inaccessible

Retained 212µm %w/w 1 26 inaccessible 2 inaccessible 7 inaccessible 1 14 11 inaccessible

Passing 63µm %w/w 1 5 inaccessible 3 inaccessible 5 inaccessible <1 3 2 inaccessible

Retained 63µm %w/w 1 35 inaccessible 4 inaccessible 10 inaccessible <1 13 6 inaccessible

Total Recoverable Metals

Arsenic mg/kg 0.5 2 inaccessible 2 inaccessible 3 inaccessible 2 1.8 2 inaccessible

Cadmium mg/kg 0.1 <0.3 inaccessible <0.3 inaccessible <0.3 inaccessible <0.3 <0.1 <0.3 inaccessible

Chromium mg/kg 0.5 11 inaccessible 12 inaccessible 24 inaccessible 14 12 30 inaccessible

Cobalt mg/kg 0.5 5.3 inaccessible 8.7 inaccessible 26 inaccessible 9.7 8 9 inaccessible

Copper mg/kg 0.5 10 inaccessible 19 inaccessible 130 inaccessible 92 71 44 inaccessible

Lead mg/kg 0.5 3 inaccessible 2 inaccessible 6 inaccessible 3 2.9 4 inaccessible

Manganese mg/kg 2 250 inaccessible 430 inaccessible 500 inaccessible 800 640 580 inaccessible

Mercury mg/kg 0.01 <0.01 inaccessible <0.01 inaccessible <0.01 inaccessible <0.01 <0.01 <0.01 inaccessible

Nickel mg/kg 0.5 6.7 inaccessible 6.8 inaccessible 19 inaccessible 12 10 8.6 inaccessible

Selenium mg/kg 1 <3 inaccessible <3 inaccessible <3 inaccessible <3 <1 <3 inaccessible

Silver mg/kg 0.2 <1 inaccessible <1 inaccessible <1 inaccessible <1 <0.2 <1 inaccessible

Sulfur mg/kg 50 27 inaccessible <10 inaccessible <10 inaccessible <10 <50 <10 inaccessible

Uranium
1 mg/kg 0.1 (2.7) inaccessible (4.8) inaccessible (15) inaccessible (5.0) 1 (6.1) inaccessible

Zinc mg/kg 0.5 8 inaccessible 4 inaccessible 12 inaccessible 5 5.1 2 inaccessible

Bioavailable Metals

Arsenic mg/kg 0.5 <0.5 inaccessible <0.5 inaccessible 0.7 inaccessible 0.8 0.7 <0.5 inaccessible

Cadmium mg/kg 0.1 <0.1 inaccessible <0.1 inaccessible <0.1 inaccessible <0.1 <0.1 <0.1 inaccessible

Chromium mg/kg 0.5 <0.5 inaccessible <0.5 inaccessible 0.5 inaccessible <0.5 0.5 <0.5 inaccessible

Cobalt mg/kg 0.5 2.1 inaccessible 3.2 inaccessible 4.8 inaccessible 3.0 3.7 3.0 inaccessible

Copper mg/kg 0.5 2.5 inaccessible 2.2 inaccessible 14 inaccessible 15 16 8.2 inaccessible

Lead mg/kg 0.5 1.6 inaccessible 0.8 inaccessible 2.0 inaccessible 1 1.7 1.1 inaccessible

Manganese mg/kg 2 160 inaccessible 280 inaccessible 320 inaccessible 440 510 260 inaccessible

Mercury mg/kg 0.01 <0.01 inaccessible <0.01 inaccessible <0.01 inaccessible <0.01 <0.01 <0.01 inaccessible

Nickel mg/kg 0.5 0.9 inaccessible 0.9 inaccessible 0.9 inaccessible 1.3 1.7 0.7 inaccessible

Selenium mg/kg 1 <1 inaccessible <1 inaccessible <1 inaccessible <1 <1 <1 inaccessible

Silver mg/kg 0.2 <0.2 inaccessible <0.2 inaccessible <0.2 inaccessible <0.2 <0.2 <0.2 inaccessible

Sulfur mg/kg 50 <50 inaccessible <50 inaccessible <50 inaccessible <50 <50 <50 inaccessible

Uranium mg/kg 0.5 0.8 inaccessible 0.8 inaccessible 0.9 inaccessible 0.8 <0.5 0.6 inaccessible

Zinc mg/kg 0.5 1.7 inaccessible 0.7 inaccessible 1.3 inaccessible 0.6 1 0.7 inaccessible

Other

Fluoride mg/kg 0.5 1 inaccessible 0.9 inaccessible 0.6 inaccessible 0.8 1.1 0.6 inaccessible

Note 1
  Uranium values in parentheses are considered outliers due to suspected laboratory error

RSS8 RSS5 SW7 RSS4 SW2



Table A2-2: Little Eva Downstream Sites

Parameter Units LOR

Date 14/10/2013 12/02/2014 14/10/2013 12/02/2014 14/10/2013 12/02/2014

Particle Size Distribution

Passing 2.00mm %w/w 1 98 inaccessible 82 inaccessible 94 78

Retained 2.00mm %w/w 1 2 inaccessible 18 inaccessible 7 22

Passing 600µm %w/w 1 72 inaccessible 35 inaccessible 14 9

Retained 600µm %w/w 1 26 inaccessible 47 inaccessible 80 68

Passing 300µm %w/w 1 28 inaccessible 15 inaccessible 3 5

Retained 300µm %w/w 1 44 inaccessible 20 inaccessible 11 5

Passing 212µm %w/w 1 12 inaccessible 9 inaccessible 1 3

Retained 212µm %w/w 1 16 inaccessible 6 inaccessible 1 2

Passing 63µm %w/w 1 4 inaccessible 2 inaccessible <1 1

Retained 63µm %w/w 1 8 inaccessible 7 inaccessible <1 2

Total Recoverable Metals

Arsenic mg/kg 0.5 1 inaccessible 2 inaccessible 3 1.7

Cadmium mg/kg 0.1 <0.3 inaccessible <0.3 inaccessible <0.3 <0.1

Chromium mg/kg 0.5 7.8 inaccessible 17 inaccessible 7.2 6.7

Cobalt mg/kg 0.5 4.6 inaccessible 16 inaccessible 4.7 3.8

Copper mg/kg 0.5 11 inaccessible 93 inaccessible 9.7 8.5

Lead mg/kg 0.5 2 inaccessible 3 inaccessible 3 2.4

Manganese mg/kg 2 240 inaccessible 650 inaccessible 350 290

Mercury mg/kg 0.01 <0.01 inaccessible <0.01 inaccessible <0.01 <0.01

Nickel mg/kg 0.5 4.7 inaccessible 16 inaccessible 4.6 4

Selenium mg/kg 1 <3 inaccessible <3 inaccessible <3 <1

Silver mg/kg 0.2 <1 inaccessible <1 inaccessible <1 <0.2

Sulfur mg/kg 50 <10 inaccessible <10 inaccessible <10 <50

Uranium
1 mg/kg 0.1 (3.0) inaccessible (7.7) inaccessible (1.1) 0.7

Zinc mg/kg 0.5 5 inaccessible 10 inaccessible 6 5

Bioavailable Metals

Arsenic mg/kg 0.5 <0.5 inaccessible 0.9 inaccessible <0.5 <0.5

Cadmium mg/kg 0.1 <0.1 inaccessible <0.1 inaccessible <0.1 <0.1

Chromium mg/kg 0.5 <0.5 inaccessible <0.5 inaccessible <0.5 0.5

Cobalt mg/kg 0.5 1.4 inaccessible 3.4 inaccessible 1.4 1.8

Copper mg/kg 0.5 2.3 inaccessible 17 inaccessible 1.7 1.5

Lead mg/kg 0.5 1 inaccessible 1 inaccessible 0.9 1.1

Manganese mg/kg 2 130 inaccessible 400 inaccessible 160 220

Mercury mg/kg 0.01 <0.01 inaccessible <0.01 inaccessible <0.01 <0.01

Nickel mg/kg 0.5 0.5 inaccessible 0.7 inaccessible <0.5 0.9

Selenium mg/kg 1 <1 inaccessible <1 inaccessible <1 <1

Silver mg/kg 0.2 <0.2 inaccessible <0.2 inaccessible <0.2 <0.2

Sulfur mg/kg 50 <50 inaccessible <50 inaccessible <50 <50

Uranium mg/kg 0.5 <0.5 inaccessible <0.5 inaccessible 1 <0.5

Zinc mg/kg 0.5 1 inaccessible 0.9 inaccessible 0.9 1

Other

Fluoride mg/kg 0.5 <0.5 inaccessible 1.1 inaccessible <0.5 0.7

Note 1
  Uranium values in parentheses are considered outliers due to suspected laboratory error

SW1 SW8 RSS6



Table A2-3: Blackard Reference Sites

Parameter Units LOR

Date 14/10/2013 12/02/2014 14/10/2013 12/02/2014

Particle Size Distribution

Passing 2.00mm %w/w 1 24 77 inaccessible inaccessible

Retained 2.00mm %w/w 1 76 23 inaccessible inaccessible

Passing 600µm %w/w 1 2 59 inaccessible inaccessible

Retained 600µm %w/w 1 22 19 inaccessible inaccessible

Passing 300µm %w/w 1 1 49 inaccessible inaccessible

Retained 300µm %w/w 1 <1 10 inaccessible inaccessible

Passing 212µm %w/w 1 <1 41 inaccessible inaccessible

Retained 212µm %w/w 1 <1 8 inaccessible inaccessible

Passing 63µm %w/w 1 <1 12 inaccessible inaccessible

Retained 63µm %w/w 1 <1 29 inaccessible inaccessible

Total Recoverable Metals

Arsenic mg/kg 0.5 23 5.6 inaccessible inaccessible

Cadmium mg/kg 0.1 <0.3 <0.1 inaccessible inaccessible

Chromium mg/kg 0.5 13 11 inaccessible inaccessible

Cobalt mg/kg 0.5 10 8.1 inaccessible inaccessible

Copper mg/kg 0.5 74 38 inaccessible inaccessible

Lead mg/kg 0.5 8 6.1 inaccessible inaccessible

Manganese mg/kg 2 600 590 inaccessible inaccessible

Mercury mg/kg 0.01 <0.01 <0.01 inaccessible inaccessible

Nickel mg/kg 0.5 11 8.7 inaccessible inaccessible

Selenium mg/kg 1 <3 <1 inaccessible inaccessible

Silver mg/kg 0.2 <1 <0.2 inaccessible inaccessible

Sulfur mg/kg 50 <10 <50 inaccessible inaccessible

Uranium
1 mg/kg 0.1 (7.0) 0.5 inaccessible inaccessible

Zinc mg/kg 0.5 25 9.8 inaccessible inaccessible

Bioavailable Metals

Arsenic mg/kg 0.5 <0.5 0.5 inaccessible inaccessible

Cadmium mg/kg 0.1 <0.1 <0.1 inaccessible inaccessible

Chromium mg/kg 0.5 <0.5 <0.5 inaccessible inaccessible

Cobalt mg/kg 0.5 <0.5 3.7 inaccessible inaccessible

Copper mg/kg 0.5 1 7.6 inaccessible inaccessible

Lead mg/kg 0.5 <0.5 2.9 inaccessible inaccessible

Manganese mg/kg 2 220 310 inaccessible inaccessible

Mercury mg/kg 0.01 <0.01 <0.01 inaccessible inaccessible

Nickel mg/kg 0.5 <0.5 1.2 inaccessible inaccessible

Selenium mg/kg 1 <1 <1 inaccessible inaccessible

Silver mg/kg 0.2 <0.2 <0.2 inaccessible inaccessible

Sulfur mg/kg 50 <50 <50 inaccessible inaccessible

Uranium mg/kg 0.5 0.5 <0.5 inaccessible inaccessible

Zinc mg/kg 0.5 <0.5 2.5 inaccessible inaccessible

Other

Fluoride mg/kg 0.5 1.1 1.5 inaccessible inaccessible

Note 1
  Uranium values in parentheses are considered outliers due to suspected laboratory error

SW13 SW12



Table A2-4: Blackard Downstream Sites

Parameter Units LOR

Date 14/10/2013 12/02/2014 14/10/2013 12/02/2014

Particle Size Distribution

Passing 2.00mm %w/w 1 inaccessible inaccessible 66 45

Retained 2.00mm %w/w 1 inaccessible inaccessible 34 55

Passing 600µm %w/w 1 inaccessible inaccessible 19 12

Retained 600µm %w/w 1 inaccessible inaccessible 47 33

Passing 300µm %w/w 1 inaccessible inaccessible 2 3

Retained 300µm %w/w 1 inaccessible inaccessible 17 9

Passing 212µm %w/w 1 inaccessible inaccessible 2 2

Retained 212µm %w/w 1 inaccessible inaccessible <1 1

Passing 63µm %w/w 1 inaccessible inaccessible <1 1

Retained 63µm %w/w 1 inaccessible inaccessible <1 1

Total Recoverable Metals

Arsenic mg/kg 0.5 inaccessible inaccessible 3 2.1

Cadmium mg/kg 0.1 inaccessible inaccessible <0.3 <0.1

Chromium mg/kg 0.5 inaccessible inaccessible 15 14

Cobalt mg/kg 0.5 inaccessible inaccessible 18 10

Copper mg/kg 0.5 inaccessible inaccessible 140 140

Lead mg/kg 0.5 inaccessible inaccessible 4 4.1

Manganese mg/kg 2 inaccessible inaccessible 850 810

Mercury mg/kg 0.01 inaccessible inaccessible <0.01 <0.01

Nickel mg/kg 0.5 inaccessible inaccessible 14 12

Selenium mg/kg 1 inaccessible inaccessible <3 <1

Silver mg/kg 0.2 inaccessible inaccessible <1 <0.2

Sulfur mg/kg 50 inaccessible inaccessible <10 <50

Uranium
1 mg/kg 0.1 inaccessible inaccessible (5.8) 1

Zinc mg/kg 0.5 inaccessible inaccessible 6 4.8

Bioavailable Metals

Arsenic mg/kg 0.5 inaccessible inaccessible 0.8 0.8

Cadmium mg/kg 0.1 inaccessible inaccessible <0.1 <0.1

Chromium mg/kg 0.5 inaccessible inaccessible <0.5 1

Cobalt mg/kg 0.5 inaccessible inaccessible 4.6 5.5

Copper mg/kg 0.5 inaccessible inaccessible 22 32

Lead mg/kg 0.5 inaccessible inaccessible 1.3 2

Manganese mg/kg 2 inaccessible inaccessible 400 630

Mercury mg/kg 0.01 inaccessible inaccessible <0.01 <0.01

Nickel mg/kg 0.5 inaccessible inaccessible 1.3 2.3

Selenium mg/kg 1 inaccessible inaccessible <1 <1

Silver mg/kg 0.2 inaccessible inaccessible <0.2 <0.2

Sulfur mg/kg 50 inaccessible inaccessible <50 <50

Uranium mg/kg 0.5 inaccessible inaccessible <0.5 <0.5

Zinc mg/kg 0.5 inaccessible inaccessible 0.6 1

Other

Fluoride mg/kg 0.5 inaccessible inaccessible 0.9 1.3

Note 1
  Uranium values in parentheses are considered outliers due to suspected laboratory error

SW2 SW6



Table A2-5: Scanlan Reference Sites

Parameter Units LOR

Date 14/10/2013 12/02/2014 14/10/2013 12/02/2014 14/10/2013 12/02/2014 14/10/2013 12/02/2014 14/10/2013 12/02/2014 14/10/2013 12/02/2014 14/10/2013 12/02/2014 14/10/2013 12/02/2014

Particle Size Distribution

Passing 2.00mm %w/w 1 74 100 77 82 86 67 88 77 85 99 inaccessible 90 98 99 91 99

Retained 2.00mm %w/w 1 26 <1 23 18 15 33 12 23 15 1 inaccessible 10 2 2 9 1

Passing 600µm %w/w 1 17 80 29 24 82 34 47 36 45 97 inaccessible 24 86 96 61 59

Retained 600µm %w/w 1 57 20 48 58 4 33 41 41 39 2 inaccessible 66 12 2 30 40

Passing 300µm %w/w 1 <1 16 7 8 67 14 15 8 15 73 inaccessible 3 45 86 25 10

Retained 300µm %w/w 1 26 65 22 16 15 19 32 28 30 24 inaccessible 21 41 10 36 49

Passing 212µm %w/w 1 <1 4 4 5 42 11 6 3 7 50 inaccessible 1 24 74 13 4

Retained 212µm %w/w 1 1 12 3 3 25 4 10 5 8 23 inaccessible 2 21 12 12 6

Passing 63µm %w/w 1 <1 <1 2 3 8 4 <1 <1 <1 9 inaccessible <1 8 33 2 2

Retained 63µm %w/w 1 <1 3 2 3 34 6 5 2 6 41 inaccessible 1 16 41 11 2

Total Recoverable Metals

Arsenic mg/kg 0.5 5 4.5 34 24 1 1.8 <1 0.6 2 1 inaccessible 0.8 1 1.8 2 1.6

Cadmium mg/kg 0.1 <0.3 <0.1 0.7 0.5 <0.3 <0.1 <0.3 <0.1 <0.3 <0.1 inaccessible <0.1 <0.3 <0.1 <0.3 <0.1

Chromium mg/kg 0.5 12 13 38 28 11 7.3 13 11 9.6 12 inaccessible 9.6 11 16 9.2 7.3

Cobalt mg/kg 0.5 11 8.4 33 27 6.2 5.1 11 8.9 7.1 6.6 inaccessible 10 5.8 8.5 5.8 4.6

Copper mg/kg 0.5 28 20 130 97 18 16 32 25 30 22 inaccessible 27 16 31 25 15

Lead mg/kg 0.5 9 9.7 51 38 2 2.2 2 3.2 2 2.1 inaccessible 1.6 3 45 3 2.7

Manganese mg/kg 2 1100 720 4800 4800 210 240 180 170 170 150 inaccessible 180 130 280 290 180

Mercury mg/kg 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 inaccessible <0.01 <0.01 0.01 <0.01 <0.01

Nickel mg/kg 0.5 11 9.2 36 30 7.3 5.3 9.1 8.1 6.3 7.8 inaccessible 7.5 6.4 11 6.3 5.1

Selenium mg/kg 1 <3 <1 <3 <1 <3 <1 <3 <1 <3 <1 inaccessible <1 <3 <1 <3 <1

Silver mg/kg 0.2 <1 <0.2 <1 0.4 <1 <0.2 <1 <0.2 <1 <0.2 inaccessible <0.2 <1 <0.2 <1 <0.2

Sulfur mg/kg 50 <10 <50 26 <50 140 <50 <10 <50 <10 <50 inaccessible <50 71 150 14 <50

Uranium
1 mg/kg 0.1 (6.4) 0.7 (25) 2.4 (4.3) 0.9 (6.2) 0.7 (3.0) 0.8 inaccessible 0.6 (3.1) 1.1 (2.0) 0.7

Zinc mg/kg 0.5 15 15 150 120 8 6.6 4 5.2 5 7 inaccessible 4.1 8 21 7 7

Bioavailable Metals

Arsenic mg/kg 0.5 0.7 0.5 1.8 1.4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 inaccessible <0.5 0.5 1.4 0.7 0.5

Cadmium mg/kg 0.1 <0.1 <0.1 0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 inaccessible <0.1 <0.1 <0.1 <0.1 <0.1

Chromium mg/kg 0.5 <0.5 0.5 0.6 0.5 <0.5 0.5 0.5 0.5 0.5 0.5 inaccessible 0.5 0.8 0.5 0.6 0.5

Cobalt mg/kg 0.5 3.2 4.1 5.6 7 <0.5 1.7 2.6 2.5 1.6 2.2 inaccessible 3.2 1.8 4.1 2 1.8

Copper mg/kg 0.5 4.2 4.2 13 13 1.1 3.2 3.4 2.8 15 4.7 inaccessible 3.4 4 12 5.1 4

Lead mg/kg 0.5 2.7 5.1 6.9 8.7 <0.5 1.1 <0.5 2.3 0.6 1.2 inaccessible 0.5 1.3 40 1.4 1.5

Manganese mg/kg 2 450 520 710 840 150 160 120 110 120 110 inaccessible 130 79 210 200 110

Mercury mg/kg 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 inaccessible <0.01 <0.01 <0.01 <0.01 <0.01

Nickel mg/kg 0.5 1.3 2.1 2.2 3.3 <0.5 0.9 0.6 0.7 <0.5 0.9 inaccessible 0.9 0.7 1.5 0.8 0.9

Selenium mg/kg 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 inaccessible <1 <1 <1 <1 <1

Silver mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 inaccessible <0.2 <0.2 <0.2 <0.2 <0.2

Sulfur mg/kg 50 <50 <50 <50 <50 100 <50 <50 <50 <50 <50 inaccessible <50 79 <50 <50 <50

Uranium mg/kg 0.5 <0.5 <0.5 <0.5 0.6 0.7 <0.5 1.1 <0.5 0.6 <0.5 inaccessible <0.5 1.1 <0.5 1.2 <0.5

Zinc mg/kg 0.5 1.3 2 13 16 <0.5 1.5 0.7 1 0.9 1.5 inaccessible 0.5 2.2 9 1.1 1.5

Other

Fluoride mg/kg 0.5 1.5 1.1 0.8 1 2.7 1 0.7 0.7 1.5 1 inaccessible 0.8 2.3 2.3 1.9 1.2

Note 1
  Uranium values in parentheses are considered outliers due to suspected laboratory error

Dan Lynch LongamundiSW4 SW10 RSS2 RSS9 RSS10 Cockatoo W/H



Table A2-6: Scanlan Downstream Sites

Parameter Units LOR

Date 14/10/2013 12/02/2014 14/10/2013 12/02/2014 14/10/2013 12/02/2014

Particle Size Distribution

Passing 2.00mm %w/w 1 73 100 68 93 81 60

Retained 2.00mm %w/w 1 27 <1 32 7 20 40

Passing 600µm %w/w 1 35 99 33 67 41 8

Retained 600µm %w/w 1 38 <1 35 26 40 53

Passing 300µm %w/w 1 20 93 7 38 11 1

Retained 300µm %w/w 1 16 6 27 29 30 7

Passing 212µm %w/w 1 11 85 2 20 6 <1

Retained 212µm %w/w 1 9 8 5 18 5 <1

Passing 63µm %w/w 1 1 17 <1 7 1 <1

Retained 63µm %w/w 1 10 68 2 13 5 <1

Total Recoverable Metals

Arsenic mg/kg 0.5 2 1.7 2 1.5 2 2.1

Cadmium mg/kg 0.1 <0.3 <0.1 <0.3 <0.1 <0.3 <0.1

Chromium mg/kg 0.5 10 14 18 14 8.3 8

Cobalt mg/kg 0.5 7.6 6.5 8.1 6 8.2 5

Copper mg/kg 0.5 30 24 49 48 18 17

Lead mg/kg 0.5 4 3.7 3 2.9 4 4.2

Manganese mg/kg 2 560 300 700 450 710 590

Mercury mg/kg 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Nickel mg/kg 0.5 8.4 8.8 11 8.9 6.9 7.2

Selenium mg/kg 1 <3 <1 <3 <1 <3 <1

Silver mg/kg 0.2 <1 <0.2 <1 <0.2 <1 <0.2

Sulfur mg/kg 50 <10 <50 <10 <50 <10 <50

Uranium
1 mg/kg 0.1 (3.7) 0.8 (3.6) 0.6 (4.0) 0.8

Zinc mg/kg 0.5 11 11 4 3.9 8 7.8

Bioavailable Metals

Arsenic mg/kg 0.5 0.7 <0.5 0.6 0.6 0.8 0.8

Cadmium mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Chromium mg/kg 0.5 <0.5 1 <0.5 0.5 <0.5 0.5

Cobalt mg/kg 0.5 2.4 2.9 2.1 2.8 3.1 2.8

Copper mg/kg 0.5 4.2 6.2 9.9 15 3.0 2.2

Lead mg/kg 0.5 1.7 1.9 0.7 1.4 1.5 2

Manganese mg/kg 2 310 210 270 290 430 360

Mercury mg/kg 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Nickel mg/kg 0.5 1.0 1.4 0.9 1.5 1.0 1.2

Selenium mg/kg 1 <1 <1 <1 <1 <1 <1

Silver mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Sulfur mg/kg 50 <50 <50 <50 <50 <50 <50

Uranium mg/kg 0.5 0.7 <0.5 0.8 <0.5 <0.5 <0.5

Zinc mg/kg 0.5 1.4 2.0 <0.5 0.5 1.1 1.0

Other

Fluoride mg/kg 0.5 1.4 1.7 0.6 0.8 1.6 1

Note 1
  Uranium values in parentheses are considered outliers due to suspected laboratory error

SW3 SW5 SW9
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Table A3-1: Little Eva Reference Bores

Parameter Units LOR LEPB001 LEPB002 LER213 LER337 LER338

Date - - 14/10/2013 17/02/2014 14/10/2013 17/02/2014 14/10/2013 17/02/2014 14/10/2013 17/02/2014 14/10/2013 17/02/2014

Physicochemical Parameters

pH pH units 0.1 7.6 7.6 8.7 7.8 7.8 8.5 7.9 inaccessible dry inaccessible

TDS mg/L 10 1100 1100 960 1500 1100 960 780 inaccessible dry inaccessible

TSS mg/L 5 <5 69 <5 160 92 16 330 inaccessible dry inaccessible

Bicarbonate mg CaCO3/L 5 650 670 450 450 630 490 120 inaccessible dry inaccessible

Carbonate mg CaCO3/L 5 <5 <5 46 <5 <5 26 <5 inaccessible dry inaccessible

Total Alkalinity mg CaCO3/L 5 650 670 500 450 630 520 120 inaccessible dry inaccessible

Major Ions

Calcium mg/L 0.05 44 50 32 54 41 31 6.5 inaccessible dry inaccessible

Magnesium mg/L 0.05 42 45 38 26 19 42 3.1 inaccessible dry inaccessible

Sodium mg/L 0.05 270 300 220 270 290 240 220 inaccessible dry inaccessible

Potassium mg/L 0.05 6.6 8.2 9.5 21 9.9 11 3.9 inaccessible dry inaccessible

Chloride mg/L 2 200 210 160 240 220 170 190 inaccessible dry inaccessible

Sulphate mg/L 0.5 70 62 77 40 8.9 68 31 inaccessible dry inaccessible

Fluoride mg/L 0.05 2.6 2.4 2.6 0.85 0.95 2.5 7.4 inaccessible dry inaccessible

Free Chlorine mg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 inaccessible dry inaccessible

Filtered Metals and Metalloids

Aluminium mg/L 0.005 0.011 0.005 0.007 0.012 0.009 <0.005 0.22 inaccessible dry inaccessible

Arsenic mg/L 0.003 <0.003 <0.003 <0.003 0.003 0.003 <0.003 <0.003 inaccessible dry inaccessible

Cadmium mg/L 0.0001 0.0002 <0.0001 0.0001 0.0002 0.0001 0.0001 <0.0001 inaccessible dry inaccessible

Chromium mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 inaccessible dry inaccessible

Cobalt mg/L 0.001 <0.001 <0.001 0.002 0.003 0.002 <0.001 <0.001 inaccessible dry inaccessible

Copper mg/L 0.001 0.004 0.006 0.017 0.012 0.002 0.02 <0.001 inaccessible dry inaccessible

Iron mg/L 0.005 <0.005 <0.005 <0.005 0.026 0.033 <0.005 0.05 inaccessible dry inaccessible

Lead mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 inaccessible dry inaccessible

Manganese mg/L 0.005 <0.005 <0.005 <0.005 0.3 0.17 <0.005 0.02 inaccessible dry inaccessible

Molybdenum mg/L 0.005 0.02 0.023 0.036 0.01 <0.005 0.04 <0.005 inaccessible dry inaccessible

Mercury mg/L 0.0001 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 inaccessible dry inaccessible

Nickel mg/L 0.001 <0.001 <0.001 <0.001 0.007 <0.001 0.001 <0.001 inaccessible dry inaccessible

Selenium mg/L 0.003 0.004 0.005 <0.003 <0.003 <0.003 0.004 <0.003 inaccessible dry inaccessible

Silver µg/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 inaccessible dry inaccessible

Uranium µg/L 0.01 39 40 25 4.1 1.4 25 <0.5 inaccessible dry inaccessible

Zinc mg/L 0.005 0.019 0.021 0.017 0.045 0.014 0.024 0.016 inaccessible dry inaccessible

Nutrients

Total Nitrogen mg/L 0.05 1.6 1.5 3 110 36 2.9 2.4 inaccessible dry inaccessible

Total Phosphorus mg/L 0.02 0.35 0.05 0.47 6.5 2.2 0.39 0.19 inaccessible dry inaccessible

Nitrate/Nitrite Nitrogen (NOx as N) mg/L 0.005 1.5 1.1 2.8 10 0.41 2.1 0.039 inaccessible dry inaccessible

Total Kjeldahl Nitrogen mg/L 0.05 0.15 0.37 0.21 98 35 0.87 2.4 inaccessible dry inaccessible

Biological

Faecal coliforms cfu/100 mL - <1 1 3 >2400 1 <1 <1 inaccessible dry inaccessible

Turbidity NTU - 0.8 26 3 55 39 8.9 330 inaccessible dry inaccessible



Table A3-2: Blackard Reference Bores

Parameter Units LOR BC277 BC363 BC378 BCR474 BCR773 BPB001

Date - - 14/10/2013 19/03/2014 14/10/2013 19/03/2014 14/10/2013 19/03/2014 14/10/2013 19/03/2014 14/10/2013 19/03/2014 14/10/2013 19/03/2014

Physicochemical Parameters

pH pH units 0.1 7.7 8.2 7.7 8.2 8 - 7.8 7 8.1 8.3 9 9.2

TDS mg/L 10 1400 1300 1100 1300 660 - 1600 1400 1700 1300 490 490

TSS mg/L 5 500 110 52 84 53 - 840 1300 46 100 18 180

Bicarbonate mg CaCO3/L 5 1000 1200 610 1200 570 - 730 750 1300 1200 370 460

Carbonate mg CaCO3/L 5 <5 <5 <5 <5 <5 - <5 <5 <5 <5 64 <5

Total Alkalinity mg CaCO3/L 5 1000 1200 610 1200 570 - 730 750 1300 1200 440 460

Major Ions

Calcium mg/L 0.05 23 1.7 67 1.3 46 - 50 53 2.8 1.3 5.8 2.9

Magnesium mg/L 0.05 51 4.7 57 4.5 38 - 62 67 23 4.5 25 26

Sodium mg/L 0.05 390 550 190 550 120 - 380 410 580 550 120 130

Potassium mg/L 0.05 4.6 3.7 8.1 3.5 6.2 - 11 12 6.7 3.5 7.1 8.3

Chloride mg/L 2 170 79 180 78 44 - 290 300 190 78 25 23

Sulphate mg/L 0.5 41 43 120 44 15 - 210 230 120 44 1.1 2

Fluoride mg/L 0.05 5 5.2 0.95 5.4 1.8 - 2.4 2.4 5 5.3 0.8 0.77

Free Chlorine mg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Filtered Metals and Metalloids

Aluminium mg/L 0.005 0.007 0.005 0.008 <0.005 0.008 - 0.01 0.008 <0.005 <0.005 <0.005 <0.005

Arsenic mg/L 0.003 0.01 0.023 <0.003 0.022 <0.003 - <0.003 0.004 0.01 0.021 <0.003 <0.003

Cadmium mg/L 0.0001 0.0003 0.0004 0.0001 0.0002 0.0001 - 0.0002 <0.0001 0.0003 0.0003 <0.0001 <0.0001

Chromium mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cobalt mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Copper mg/L 0.001 0.003 0.006 0.014 0.006 0.01 - 0.089 0.1 0.013 0.008 0.005 0.008

Iron mg/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - <0.005 <0.005 <0.005 <0.005 0.011 <0.005

Lead mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 0.001 <0.001 <0.001

Manganese mg/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - 0.069 0.086 <0.005 <0.005 0.008 <0.005

Molybdenum mg/L 0.005 0.006 0.019 <0.005 0.018 <0.005 - <0.005 0.005 0.012 0.019 <0.005 0.007

Mercury mg/L 0.0001 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Nickel mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - <0.001 0.001 <0.001 <0.001 <0.001 <0.001

Selenium mg/L 0.003 0.008 0.006 <0.003 0.004 <0.003 - <0.003 <0.003 0.008 0.006 <0.003 <0.003

Silver µg/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Uranium µg/L 0.01 31 45 27 45 4.1 - 2.7 3.4 120 45 <0.5 <0.5

Zinc mg/L 0.005 0.014 0.027 0.016 0.016 0.093 - 0.033 0.026 0.026 0.023 0.012 0.017

Nutrients

Total Nitrogen mg/L 0.05 3.4 0.21 0.3 0.15 0.26 - 0.53 0.18 1.6 0.22 0.62 1.2

Total Phosphorus mg/L 0.02 0.29 0.14 <0.02 0.12 <0.02 - 0.33 0.09 0.21 0.15 0.02 0.11

Nitrate/Nitrite Nitrogen (NOx as N) mg/L 0.005 2.9 <0.005 0.13 <0.005 <0.005 - <0.005 <0.005 0.7 <0.005 0.22 0.94

Total Kjeldahl Nitrogen mg/L 0.05 0.5 0.21 0.17 0.15 0.26 - 0.53 0.17 0.92 0.22 0.4 0.26

Biological

Faecal coliforms cfu/100 mL - 3 - 1 - 99 - >2400 - 3 - <1 -

Turbidity NTU - 300 37 10 26 18 - 500 520 10 36 26 56



Table A3-3: Scanlan Reference Bores

Parameter Units LOR SC40 SCR123 (SC30) SCR140 SCR148

Date - - 14/10/2013 17/02/2014 14/10/2013 17/02/2014 14/10/2013 17/02/2014 14/10/2013 17/02/2014

Physicochemical Parameters

pH pH units 0.1 7.8 7.4 dry 7.6 7.7 7.6 7.7 7.6

TDS mg/L 10 900 900 dry 2800 720 720 1200 1200

TSS mg/L 5 660 890 dry 130 230 15 1900 4800

Bicarbonate mg CaCO3/L 5 440 450 dry 610 500 510 550 560

Carbonate mg CaCO3/L 5 <5 <5 dry <5 <5 <5 <5 <5

Total Alkalinity mg CaCO3/L 5 440 450 dry 610 500 510 550 560

Major Ions

Calcium mg/L 0.05 61 65 dry 100 51 59 38 44

Magnesium mg/L 0.05 68 74 dry 96 34 39 26 31

Sodium mg/L 0.05 110 120 dry 650 160 150 310 350

Potassium mg/L 0.05 6.9 7.6 dry 10 7 8.5 8.9 10

Chloride mg/L 2 150 150 dry 630 73 74 230 240

Sulphate mg/L 0.5 140 120 dry 700 58 53 130 130

Fluoride mg/L 0.05 1.1 1.1 dry 1.1 0.88 0.82 1.7 1.6

Free Chlorine mg/L 0.5 <0.5 1.4 dry <0.5 <0.5 <0.5 <0.5 <0.5

Filtered Metals and Metalloids

Aluminium mg/L 0.005 0.007 <0.005 dry 0.006 0.005 <0.005 0.007 0.005

Arsenic mg/L 0.003 <0.003 <0.003 dry 0.004 <0.003 <0.003 <0.003 <0.003

Cadmium mg/L 0.0001 0.0002 <0.0001 dry 0.0004 <0.0001 <0.0001 0.0001 0.0003

Chromium mg/L 0.001 <0.001 <0.001 dry <0.001 <0.001 <0.001 <0.001 <0.001

Cobalt mg/L 0.001 <0.001 <0.001 dry <0.001 0.001 <0.001 <0.001 <0.001

Copper mg/L 0.001 0.006 0.007 dry 0.35 0.007 0.017 0.15 0.24

Iron mg/L 0.005 <0.005 <0.005 dry <0.005 <0.005 <0.005 <0.005 <0.005

Lead mg/L 0.001 <0.001 <0.001 dry <0.001 <0.001 <0.001 <0.001 <0.001

Manganese mg/L 0.005 0.053 0.056 dry 0.051 0.005 0.011 <0.005 0.009

Molybdenum mg/L 0.005 <0.005 <0.005 dry <0.005 <0.005 <0.005 0.005 0.014

Mercury mg/L 0.0001 <0.00005 <0.00005 dry <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Nickel mg/L 0.001 <0.001 <0.001 dry 0.001 <0.001 <0.001 <0.001 <0.001

Selenium mg/L 0.003 <0.003 <0.003 dry 0.015 <0.003 <0.003 <0.003 <0.003

Silver µg/L 0.05 <0.05 <0.05 dry <0.05 <0.05 <0.05 <0.05 <0.05

Uranium µg/L 0.01 6 5.4 dry 58 3.5 3.4 4.9 5.3

Zinc mg/L 0.005 0.011 0.025 dry 0.079 0.019 0.041 0.012 0.063

Nutrients

Total Nitrogen mg/L 0.05 2.4 0.95 dry 1.1 0.08 0.14 0.75 0.48

Total Phosphorus mg/L 0.02 0.4 0.23 dry 0.1 0.02 <0.02 0.61 1.1

Nitrate/Nitrite Nitrogen (NOx as N) mg/L 0.005 0.024 0.012 dry 0.069 0.011 <0.005 0.15 0.077

Total Kjeldahl Nitrogen mg/L 0.05 2.4 0.94 dry 1 0.07 0.14 0.61 0.4

Biological

Faecal coliforms cfu/100 mL - 2 43 dry 46 <1 48 <1 4

Turbidity NTU - 260 210 dry 59 170 7.2 1300 2200



Physicochemical Parameters

pH pH**

TDS Total Dissolved Solids (by calculation)

TSS Total Suspended Solids Dried at 103-105°C

Bicarbonate Bicarbonate Alkalinity as CaCO3

Carbonate Carbonate Alkalinity as CaCO3

Total Alkalinity Total Alkalinity as CaCO3

Major Ions

Calcium Calcium, Ca

Magnesium Magnesium, Mg

Sodium Sodium, Na

Potassium Potassium, K

Chloride Chloride

Sulphate Sulphur as Sulphate, SO4

Fluoride Fluoride by ISE

Free Chlorine Free Chlorine by DPD Colourimetric**

Filtered Metals and Metalloids

Aluminium Aluminium, Al

Arsenic Arsenic, As

Cadmium Cadmium, Cd

Chromium Chromium, Cr

Cobalt Cobalt, Co

Copper Copper, Cu

Iron Iron, Fe

Lead Lead, Pb

Manganese Manganese, Mn

Molybdenum Molybdenum, Mo

Mercury Mercury

Nickel Nickel, Ni

Selenium Selenium, Se

Silver Silver, Ag

Uranium Uranium, U

Zinc Zinc, Zn

Nutrients

Total Nitrogen Total Nitrogen (calc)

Total Phosphorus Total Phosphorus (Kjeldahl Digestion)

Nitrate/Nitrite Nitrogen (NOx as N) Nitrate/Nitrite Nitrogen, NOx as N

Total Kjeldahl Nitrogen Total Kjeldahl Nitrogen

Biological

Faecal coliforms Faecal Coliforms

Turbidity Turbidity 
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APPENDIX 5 – INTERIM (LOW RELIABILITY) SURFACE WATER TRIGGER VALUES FOR SCANLAN 

Table A5-1:  Interim (Low Reliabi l i ty )  Surface Water  Tr igger  Values for Scanlan  

Parameter Units LOR Site Specific Data EA Limits 

N Minimum Maximum 20th percentile 80th percentile TV Contaminant 

pH pH units 0.1 28 6.2 9.1 7.2 8.0 6.0 to 7.5 5.5 to 8.5 

EC µS/cm 5 28 4 510 110 398 435 1000 

TDS mg/L 10 28 <10 300 66 236 Site specific Ref. + 10% 

Sulfate mg/L 0.5 28 0.8 15 1.7 8.0 Site specific 1000 

Fluoride mg/L 0.05 28 <0.5 0.68 0.16 0.40 Site specific 2 

Aluminium mg/L 0.005 28 <0.005 0.47 0.006 0.136 0.055 5 

Arsenic mg/L 0.003 28 <0.003 <0.003 <0.003 <0.003 0.013 0.5 

Cadmium mg/L 0.0001 28 <0.0001 0.0003 <0.0001 <0.0001 0.0002 0.01 

Chromium mg/L 0.001 28 <0.001 <0.001 <0.001 <0.001 0.001 (as hexavalent Cr) 1 

Cobalt mg/L 0.001 28 <0.001 0.003 <0.001 <0.001 Site specific 1 

Copper mg/L 0.001 28 <0.001 0.030 0.002 0.004 0.0014 1 

Lead mg/L 0.001 28 <0.001 <0.001 <0.001 <0.001 0.0034 0.1 

Manganese mg/L 0.005 28 <0.005 0.38 <0.005 0.079 1.9 Ref. + 10% 

Molybdenum mg/L 0.005 28 <0.005 <0.01 <0.005 <0.005 0.034 0.15 

Mercury mg/L 0.0001 28 <0.0001 0.00036 <0.0001 <0.0001 0.0006 0.002 

Nickel mg/L 0.001 28 <0.001 0.002 <0.001 0.001 0.011 1 

Selenium mg/L 0.003 28 <0.003 0.005 <0.003 <0.003 0.011 0.02 

Silver mg/L 0.00005 28 <0.00005 <0.00005 <0.00005 <0.00005 0.00005 Ref. + 10% 

Uranium mg/L 0.001 25 <0.0005 0.004 <0.0005 0.0014 Site specific 0.2 

Zinc mg/L 0.005 28 <0.005 0.018 <0.005 0.0096 0.008 20 

Total N mg/L 0.05 26 <0.05 4.4 0.62 1.7 0.15  

Total P mg/L 0.05 26 <0.01 0.72 0.05 0.13 0.01  

Faecal coliforms cfu/100 mL - 13 9 >2400 24 1180 Site specific Ref. + 10% 

Chlorine mg/L 0.5 13 <0.5 <0.5 <0.5 <0.5 3  
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APPENDIX 6 - INTERIM (LOW RELIABILITY) SEDIMENT VALUES FOR LITTLE EVA 

Table A6-1:  Interim (Low Reliabi l i ty )  Sediment Values for Lit t le Eva  

Parameter Units No Minimum Maximum 80th 
Percentile 

Default EA 
Limit 

Arsenic mg/kg 18 1.7 4 3.0 20 

Cadmium mg/kg 18 <0.1 <0.3 <0.3 1.5 

Chromium mg/kg 18 9.6 34 29 80 

Cobalt  mg/kg 18 4.2 26 12 - 

Copper mg/kg 18 9.9 130 94 65 

Fluoride mg/kg 11 <0.5 1.1 1.0 - 

Lead mg/kg 18 2.6 6.0 4.8 50 

Manganese mg/kg 18 170 900 772 - 

Mercury mg/kg 18 <0.01 <0.01 <0.01 0.15 

Nickel mg/kg 18 5.1 25 13 21 

Selenium mg/kg 18 <1 <3 <3 - 

Silver mg/kg 18 <0.2 <1 <1 1 

Sulfate mg/kg 18 <10 95 <50 - 

Uranium mg/kg 13 <0.5 1.0 <0.5 - 

Zinc mg/kg 18 2 25 11 200 
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APPENDIX 7 - INTERIM (LOW RELIABILITY) SEDIMENT VALUES FOR BLACKARD 

Table A7-1:  Interim (Low Reliabi l i ty )  Sediment Values for Blackard  

Parameter Units N Minimum Maximum 80th Percentile Default EA 
Limit 

Arsenic mg/kg 5 2 23 Insufficient data 20 

Cadmium mg/kg 5 <0.1 <0.3 Insufficient data 1.5 

Chromium mg/kg 5 8.2 16 Insufficient data 80 

Cobalt  mg/kg 5 7.3 13 Insufficient data - 

Copper mg/kg 5 8.1 74 Insufficient data 65 

Fluoride mg/kg 4 0.7 1.5 Insufficient data - 

Lead mg/kg 5 2 8 Insufficient data 50 

Manganese mg/kg 5 470 740 Insufficient data - 

Mercury mg/kg 5 <0.01 <0.01 Insufficient data 0.15 

Nickel mg/kg 5 6.5 16 Insufficient data 21 

Selenium mg/kg 5 <1 <3 Insufficient data - 

Silver mg/kg 5 <0.2 <1 Insufficient data 1 

Sulfate mg/kg 5 <10 37 Insufficient data - 

Uranium mg/kg 4 <0.5 0.5 Insufficient data - 

Zinc mg/kg 5 <2 25 Insufficient data 200 
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APPENDIX 8 - INTERIM (LOW RELIABILITY) SEDIMENT VALUES FOR SCANLAN 

Table A8-1:  Interim (Low Reliabi l i ty )  Sediment Values for Scanlan  

Parameter Units N Minimum Maximum 80th Percentile Default EA 
Limit 

Arsenic mg/kg 29 <1 43 4.2 20 

Cadmium mg/kg 29 <0.1 0.7 <0.3 1.5 

Chromium mg/kg 29 7.3 38 17 80 

Cobalt mg/kg 29 4.6 33 12 - 

Copper mg/kg 29 15 130 51 65 

Fluoride mg/kg 23 <0.5 2.7 1.5 - 

Lead mg/kg 29 0.9 51 9 50 

Manganese mg/kg 29 170 4,800 872 - 

Mercury mg/kg 29 <0.01 <0.01 <0.01 0.15 

Nickel mg/kg 29 5.1 36 11 21 

Selenium mg/kg 29 <1 <3 <3 - 

Silver mg/kg 29 <0.2 0.4 <1 1 

Sulfate mg/kg 29 <10 210 60 - 

Uranium mg/kg 22 <0.5 2.4 0.9 - 

Zinc mg/kg 29 <2 180 17 200 
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