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We are pleased to present our report for the above site.  
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1 INTRODUCTION 

1.1 General 

Coffey Environments Australia Pty Ltd (Coffey Environments) was commissioned by TRUenergy 
Tallawarra Pty Ltd (TRUenergy) to carry out further assessment of groundwater quality at the former 
ash pond areas of the Tallawarra Lands surrounding the Tallawarra Power Station, Yallah Bay Road, 
Yallah, NSW, hereafter referred to as the ‘site’ (Figure 1).  The work was completed generally in 
accordance with our proposal, ENAUWOLL04009AB-P01, dated 16 August 2010.  This report presents 
the results of the further assessment of groundwater quality. 

Coffey Environments recently completed a geotechnical, contamination and groundwater assessment 
of the Tallawarra lands (Report Ref: ENVIWOLL00250AB-R03, dated 30 July 2010).  With respect to 
groundwater quality, the assessment identified elevated concentrations of heavy metals (including 
arsenic, copper, nickel and zinc) and ammonia above the adopted investigation levels for protection of 
aquatic ecosystems.  The report recommended further assessment of the significance of these 
exceedences. 

The objective of this investigation was to provide a further level of assessing the significance of the 
heavy metal and ammonia exceedences recorded in the groundwater. 

This report should be read with reference to the earlier Coffey Environments report. 

1.2 Scope of Work 

The following scope of work was carried out to meet the project objective: 

• Installation and sampling of groundwater from one groundwater monitoring well in a location inferred 
to be away from the influence of the ash ponds, but within an alluvial/estuarine environment;  

• Collection of groundwater samples from eight of the recently installed wells; 

• Collection of a groundwater sample from a well located in the western part of the site that was 
installed by others and has previously been monitored; 

• Collection of four surface water samples along Duck Creek (includes 1 background sample from a 
location upstream of potential impact from the ash pond areas); 

• Collection of two background surface water Lake samples in a locality unlikely to be influenced from 
the ash ponds (approximately 2km north of the ash ponds); 

• Laboratory analysis of groundwater and surface water samples for dissolved heavy metals (arsenic, 
copper, nickel and zinc), ammonia, nitrate and nitrite.  The following parameters were also 
measured in the field – pH, temperature, redox potential (Eh), dissolved oxygen (DO) and electrical 
conductivity (EC);  

• Review of background data, including comparison to adopted investigation levels, comparison to 
previous monitoring data and review of the groundwater and aquatic chemistry and background 
conditions; and 
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• Preparation of this report summarising the results of fieldwork, presenting and interpreting analytical 
results and findings, comparing contaminant concentrations to applicable guidelines and assessing 
the significance of the heavy metal and ammonia concentrations with respect to the local 
environment. 
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2 METHODOLOGY 

The methodology for this assessment included: 

1. Repeating groundwater quality assessment at existing locations; 

2. Augmenting this information by obtaining relevant data for the adjacent aquatic environments 
and background / upgradient locations; 

3. Assessing the data obtained and providing an assessment of the significance of the 
exceedences or if further assessment is required. 

As discussed in the conclusions section of our previous report, assessment of background groundwater 
quality within a similar estuarine environment would be one of the first steps in assessing the 
significance of the exceedences.  Background groundwater quality was not assessed during the 
previous assessment and it cannot be ruled out that some or all of the metals and ammonia measured 
could be associated with the surrounding natural environment.  Assessment of background 
groundwater quality is also recommended in the ANZECC guidelines.  One new monitoring well 
(MW10) was placed within Zone 2C which is an area assessed likely to be underlain by 
alluvial/estuarine soils and to be away from influences of the ash ponds.  One groundwater sample was 
also collected from a well located to the west of the ash ponds, that has been monitored historically 
(TAGM/D1). 

In addition to this, it was also considered worthwhile collecting data on the levels of these contaminants 
within the receiving water bodies near the ash ponds (Duck Creek and Lake Illawarra) at likely 
discharge points.  Additionally, in order to assess the significance of discharges to this area, samples 
were collected from background locations in Duck Creek and Lake Illawarra to assess background 
concentrations in the receiving environment and also what may be ‘flushing’ into these systems from 
the upstream catchments (from outside the site).   

Another round of groundwater sampling from wells installed as part of our previous assessment was 
considered useful to confirm the concentrations and also to enable a comparison to other data and 
remove uncertainties with respect to temporal variations etc. 
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3 GROUNDWATER AND SURFACE WATER INVESTIGATION LEVELS 

The investigation levels for groundwater and surface water used in this assessment were the same as 
those used in our recent assessment report, and are based on the Australia and New Zealand 
Environment and Conservation Council (ANZECC) Guidelines for Fresh and Marine Water Quality 2000 
(ANZECC 2000).  These guidelines are considered applicable for the protection of marine water 
ecosystems of the receiving waters.  As the receiving waters are in an estuarine environment, trigger 
values for marine water have been adopted. 

The adopted criteria are summarised in the results table LR1. 
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4 FIELD AND LABORATORY INVESTIGATIONS 

4.1 Field Investigations  

Field investigations were carried out between 17 and 25 August 2010 in the full time presence of an 
environmental scientist from Coffey Environments Wollongong Office.  Monitoring well MW10 was 
installed on 17 August 2010.  Groundwater and surface water samples were collected on 24 and 25 
August 2010. 

4.2 Groundwater Monitoring Well Installation 

Groundwater monitoring well MW10 was installed within Zone 2(C) in a location inferred to be away 
from the influence of the ash ponds, but within an alluvial/estuarine environment. 

A trailer mounted drilling rig was used to install MW10, from which the subsurface conditions were 
logged and groundwater conditions noted.   The drill rig used a 100mm diameter solid stem auger fitted 
with a hardened steel V- bit. The well location was extended approximately 3.4m past the level where 
initial groundwater inflows were observed with the groundwater monitoring well installed to a depth of 
4.5m.  The lower 3.0m section of the well was screened with 50mm machine slotted, Class 18, 
threaded PVC.  Blank (unslotted) Class 18 PVC was used to case the well to ground surface.  Coarse 
sand was placed within the well annulus to a level of 0.4m above the top of the slotted screen, followed 
by an annular seal of granular bentonite pellets.  Concrete was then placed to the surface.  The top of 
the well was completed with a steel monument. 

The log of the well, along with well completion details, is presented in Appendix A. 

MW10 was developed following installation. Approximately 15 litres of water was removed, at which 
point the well went dry with steady recharge noted. Water clarity did not improve following well 
development, but the amount of fine sediment in the water was reduced. 

The approximate location of MW10, relative to existing surface features and previously installed 
groundwater monitoring wells, is shown in Figure 2. The location and elevation (ground level and top of 
casing) of the groundwater monitoring well MW10 were not surveyed, but were located using a 
handheld GPS. 

4.3 Groundwater Sampling 

Monitoring well MW10 was allowed to stabilise for at least 7 days prior to sampling being carried out. 
Monitoring of groundwater from monitoring wells MW1 to MW6, MW8 to MW10 and TAGM/1 was 
carried out on the 24 and 25 August 2010. Standing water levels were checked using an electronic 
probe prior to sampling.   
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Typically two well volumes were removed from all wells during purging, where practicable.  The volume 
was less at locations MW6 and MW8, where only one well volume was removed before they went dry. 
Monitoring well TAGM/D1 was recorded to have a total depth of 2.84m and  contained approximately 
0.18m of water within the bottom of the well.  Due to the relatively small amount of groundwater in the 
base of this well and as it was likely to bail dry, this well was not purged and the water was placed 
directly into sample containers.  The water from this well was noted as having a significant amount of 
sediment and decaying leaf matter.  

Field parameters recorded during the well purging included temperature, pH, EC, DO and Eh using a 
calibrated water quality meter.   

The monitoring wells were developed, purged and sampled using similar procedures as described in 
our previous report using a dedicated disposable plastic bailer or wattera tubing. The groundwater 
samples were placed into appropriately preserved containers supplied by the contract laboratory.  The 
groundwater sample for heavy metals analysis was filtered in the field with a 0.45µm filter.  The 
groundwater samples were immediately stored in a chest cooled with ice. 

4.4 Surface Water Sampling 

Surface water sampling was carried out at six locations, designated SW1 to SW6 as follows: 

• SW1 – Within Duck Creek in inferred upstream location (upstream of inferred influences from the 
ash ponds) 

• SW2 – Within Duck Creek, downslope of Ash Pond 3 (close to the point where the former 
Wollingurry Creek use to discharge) 

• SW3 – Within Duck Creek, downslope of Ash Ponds 1 and 2 (opposite MW5) 

• SW4 – At the mouth of Duck Creek where it discharges into Lake Illawarra 

• SW5 and SW6 – Within Lake Illawarra approximately 2km to the north of the Ash Ponds in an area 
inferred to be away from the influence of the ash ponds 

Field parameters were measured at each location using a calibrated multi-parameter water quality 
meter (ph, EC, DO and Eh).  The water sample was collected with a telescopic sampler which was 
washed with a phosphate free detergent, rinsed with potable water followed by rinsing with distilled 
water between sampling locations.   

The surface water samples were placed into appropriately preserved containers supplied by the 
contract laboratory.  The surface water sample for heavy metals analysis was filtered in the field with a 
0.45µm filter.  The surface water samples were immediately stored in a chest cooled with ice. 

Surface water samples were purposely collected at the lower end of the tide so that the samples were 
more representative of discharges from the creek and potentially groundwater rather than being 
influenced by tidal waters moving upstream in the creek. 
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4.5 Field Quality Control Procedures 

The field quality control consisted of the following: 

• Sampling was performed generally in accordance with the procedures outlined in Coffey 
Environments relevant standard operating procedures, which are based on industry accepted 
protocols for environmental sampling.  This was carried out by trained and experienced 
environmental scientist.  Sampling staff had undergone Coffey Environments internal training 
procedures in accordance with the Coffey Environments standard operating procedures and 
supervised field training; 

• Calibration of field instruments in accordance with manufacturer’s instructions; 

• Collection and analysis of one blind coded duplicate groundwater sample DJD001 (duplicate of 
primary sample MW01) for ammonia, nitrate, nitrite and heavy metals (arsenic, copper, nickel and 
zinc); 

• Collection and analysis of one blind coded triplicate groundwater sample DJD002 (triplicate of 
primary sample MW01) for ammonia, nitrate, nitrite and heavy metals (arsenic, copper, nickel and 
zinc).  This sample was sent for inter laboratory analysis; 

• Samples were transported in ice-cooled chests to the contract laboratory, SGS Environmental 
Services Pty Ltd (SGS) in Sydney, which is NATA accredited for the analysis performed, under 
chain of custody conditions.  The triplicate sample was transported to MGT Environmental 
Consulting Pty Ltd (MGT) in Sydney under the same conditions as the primary samples.  MGT is 
also NATA accredited for the analysis performed. Copies of the chain of custodies are included in 
Appendix B. 

4.6 Laboratory Analysis 

The groundwater and surface water samples were tested for ammonia, and heavy metals (arsenic, 
copper, nickel and zinc) as these were the main parameters noted to exceed the adopted criteria in the 
previous assessment.  In addition nitrate and nitrite were also selected for analysis.  The laboratory 
results are discussed in Section 5.2 and the laboratory reports are presented in Appendix B. 
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5 RESULTS 

5.1 Observations 

The following observations were made during sample collection: 

• Typically, surface water samples were relatively clear, except for SW3 where the water was slightly 
cloudy. 

• Typically, the groundwater samples were slightly cloudy to turbid.   

• The colour of the groundwater at MW01, MW03, MW09 and MW10 was generally brown to pale 
orange brown. 

• The colour of the groundwater at MW02, MW04, MW05, MW06, MW08 was generally grey to grey 
brown. 

• The colour of the water at TAGM/D1 was dark brown with a relatively high amount of sediment and 
decaying plant matter. 

• No visual evidence of oily sheens or hydrocarbon odours were apparent during sampling.   

• Brackish type odours were noted at the surface water sampling locations SW2 to SW6, consistent 
with sea water. 

• Slight brackish odours were noted at the groundwater monitoring well locations MW01, MW02, 
MW04, MW05 and MW09.  

• A strong decaying organic matter odour was noted at the well location TAGM/D1. A relatively small 
amount of water was noted to be present in the well with slow recharge noted. 

• Trace amounts of what was inferred to be an orange coloured algae floating at the top of the bailer 
were noted at MW01 which was not apparent during the previous sampling event. 

5.2 Laboratory Results 

The laboratory results are summarised in Table LR1 and are also shown in Figure 3.  The laboratory 
certificates are included in Appendix B.   

5.2.1 Data Validation 

The data were assessed against predetermined Data Quality Objectives (DQOs) and Data Quality 
Indicators (DQIs) (completeness, comparability, representativeness, precision, and accuracy) for both 
field and laboratory procedures and results.  A data validation report has been prepared and is included 
in appendix C. 

Based on the assessment, it is considered that the data collected for this assessment is adequate and 
meets the DQOs and DQIs. 

5.2.2 Field Quality Parameters – Groundwater  

Groundwater quality parameters measured in the field are presented in Table LR1 and summarised 
below.  

• Dissolved oxygen (DO) measurements ranged between 0.88 mg/L (TAGM/D1) and 8.11 mg/L 
(MW8); 

• Redox potential (Eh) measurements ranged between -104 mV (MW2) and +228 mV (MW9); 
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• Electrical conductivity (EC) measurements ranged between 0.55 mS/cm (TAGM/D1) and 
53.80 mS/cm (MW6) (equivalent TDS of about 365mg/L to 36,046mg/L); 

• pH measurements ranged between 4.10 (MW9) and 7.14(MW1 and MW2); and 

• Temperature measurements ranged between 13.5°C (MW6) and 19.0°C (MW1 and MW3) 

5.2.3 Field Quality Parameters – Surface Water 

Surface water quality parameters measured in the field are presented in Table LR1 and summarised 
below.  

• Dissolved oxygen (DO) measurements ranged between 7.50 mg/L (SW3) and 10.74 mg/L (SW06); 

• Redox potential (Eh) measurements ranged between +20 mV (SW4) and +161 mV (MW6); 

• Electrical conductivity (EC) measurements ranged between 11.00 mS/cm (SW1) and 51.80 mS/cm 
(SW6); 

• pH measurements ranged between 6.54 (SW6) and 8.29 (SW5); and 

• Temperature measurements ranged between 14.4°C (SW4) and 19.8°C (SW5) 

5.2.4 Comparison of Laboratory Results to Groundwater and Surface Water Investigation 
Levels (GILs) 

Table LR1 summarised the laboratory results and compares the results to the adopted investigation 
levels.  Exceedances above the adopted investigation levels are shown in the table.  Various 
exceedances of the adopted investigation levels were recorded for heavy metals and ammonia at 
background locations, within ash ponds and downslope locations.   

Table LR2 includes results from our previous assessment for comparison purposes. 
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6 DISCUSSION 

The results of the additional sampling indicate exceedances of heavy metals and ammonia above the 
adopted investigation levels at background locations, within the ash ponds and inferred down gradient 
locations.   

Background water quality was assessed at five locations: 

• MW10 – a new monitoring well installed in Zone 2C within an alluvial/estuarine area 

• TAGM/D1 – a former monitoring well on the northern side of Duck Creek 

• SW1 – surface water upstream location of Duck Creek 

• SW5 & SW6 – surface water within Lake Illawarra at a location away from the influence of the ash 
ponds 

Monitoring well MW10 was installed in an area inferred to away from the direct influence of the ash 
ponds and also within an area underlain by alluvial/estuarine soils.  The log of the well confirms that 
alluvial/estuarine soils were present at this location.  Analytical results from this well recorded elevated 
arsenic, nickel and zinc concentrations, above the adopted investigation levels.  Ammonia was 
recorded at this location, but below the adopted investigation level at a concentration of 340 µg/L. 

A previously installed monitoring well, TAGM/D1 was also sampled and recorded elevated copper, 
nickel and zinc concentrations, above the adopted investigation levels.  Ammonia was recorded at this 
location, but below the adopted investigation level at a concentration of 340µg/L.  We note that the 
installation details of this well and subsurface conditions are not known therefore the data from this well 
should be regarded as indicative only. 

Surface water in an upstream location of Duck Creek (away from the expected influence of the ash 
ponds) and surface water within the lake also recorded heavy metal exceedances, but not ammonia. 

Table 1 below summarises the concentration ranges in the background locations and compares those 
to groundwater within the ash ponds, groundwater downslope of the ash ponds and surface water 
locations from the August 2010 monitoring event. 
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TABLE 1: SUMMARY OF CONCENTRATION RANGES (µg/L) 

Analyte 
Threshold 
Concentration 1 

Background Concentration 
Ranges (SW1, SW5, SW6 & 
MW10) 

Groundwater 
Concentration Ranges 
within Ash Ponds (MW3, 
MW4, MW6 & MW8) 

Groundwater 
Concentration Ranges 
Downslope of Ash Ponds 
(MW1, MW2, MW5 & MW9) 

Surface water 
Concentration Ranges 
(excluding background 
locations) (SW2, SW3 & 
SW4) 

As 2.3a 2 - 8 4 – 110 4 – 21 7 

Cu 1.3 <1 - 67 <1 – 3 <1 – 12 <1 

Ni 7 5 - 14 11 – 87 4 – 49 10 – 11 

Zn 15 20 – 490 61 – 170 53 – 270 25 – 41 

Ammonia 910 11 - 430 390 – 7,300 950 – 12,000 250 - 340 

1. Based on ANZECC/ARMCANZ (2000), Australian and New Zealand Guidelines for Fresh and Marine Water Quality (Fresh water, South 
Eastern Australia, slightly to moderately disturbed system, 95% of species protected) 
1a. Recommended 99% protection level used. 
- Values in bold  – exceed adopted threshold concentration 

- Underlined values – exceed the higher of the recorded background concentrations 
a Low reliability trigger value 
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The above table shows that higher concentrations were generally recorded within or downslope of the 
ash ponds within groundwater.  Although some exceedances of the adopted investigation levels were 
noted in surface water within Duck Creek, the concentrations recorded were within the background 
ranges.  Each contaminant is discussed further below: 

Arsenic 

The highest arsenic concentrations were recorded within the groundwater in the ash ponds and the 
ranges in Table 1 show a decreasing concentration trend downslope of the ash ponds.  Arsenic 
concentrations in surface water within Duck Creek were recorded to be 7 µg/L which, although above 
the adopted investigation level, is within the recorded background ranges.  We note that the 
investigation level adopted for arsenic is a low reliability trigger value and assumes the arsenic is in 
form of As(III), and is noted in the ANZECC guidelines as being only an indicative interim working level.  
This trigger value is therefore likely to be conservative. 

Copper 

Copper was recorded at concentrations within background ranges.  Copper was recorded below the 
reporting limit and below the adopted investigation level within downslope locations in Duck Creek. 

Nickel 

The highest arsenic concentrations were recorded within the groundwater of the ash ponds and the 
ranges in Table 1 show a decreasing concentration trend downslope of the ash ponds.  Nickel 
concentrations in surface water within Duck Creek were recorded to range between 10µg/L and 11µg/L, 
which although above the adopted investigation level of 7µg/L, is within the recorded background 
ranges.   

Zinc 

The highest arsenic concentrations were recorded in groundwater downslope of the ash ponds in MW9.  
Zinc concentrations in surface water within Duck Creek were recorded to range between 25µg/L and 
41µg/L, which although above the adopted investigation level of 15µg/L, is within the recorded 
background ranges.   

Based on the concentrations of metals recorded in groundwater within and downslope of the ash ponds, 
it is likely that the ash, coalwash and/or fill used in the ash ponds can contribute to the observed higher 
metal concentrations in the groundwater.  These exceedances however do not appear to be translating 
to the receiving surface water environment where concentrations are generally within background 
ranges. 

Ammonia 

The highest ammonia concentrations were recorded in groundwater downslope of the ash ponds.  
Ammonia was recorded at background locations, but was typically low compared to concentrations 
within and downslope of the ash ponds, suggesting that the greater proportion of the ammonia is not 
likely to associated with the natural environment.  Some of the ammonia is likely to be attributed to the 
ash deposits within the ponds and also the coalwash fill used in and around the embankments of the 
ash ponds.  Wollongong City Council has reported that ammonia in groundwater has been identified at 
a nearby coal wash emplacement area and is associated with the reduction of total nitrogen present 
within the coal wash.  There is also reports that ammonia conditioning was used at the former 
Tallawarra power station (at least as a pilot trial) as a means of controlling air emissions (University of 
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Wollongong , 1995).  This conditioning may have resulted in ammoniated ash.  Similar to the metals, 
the ammonia concentrations recorded within Duck Creek were similar to background concentrations 
and below the adopted investigation level.   

Based on the current level of information, the fate and transport mechanisms for the metals and 
ammonia are not well understood.  It is possible that the transport of contaminants to surface water may 
be retarded by the presence of clayey subsoils and the bund walls of the ponds.  However, sampling 
along Duck Creek has suggested that the elevated metal and ammonia concentrations in groundwater 
do not appear to be significantly influencing concentrations in this receiving water body.  Duck Creek is 
a much smaller water body than Lake Illawarra and contaminant concentrations would be expected to 
be noted to a greater extent in this system, therefore representing a worst case scenario.   

A report prepared by CSIRO in 1992 which reviewed the impact of the Tallawarra Power Station on 
Lake Illawarra, concluded the following which supports the above: 

‘While the Tallawarra Power Station has been a source of trace elements and ash to Lake Illawarra, 
and have accumulated in lake sediments in the vicinity of the station, the concentrations are not 
abnormally high and on the basis of the available evidence there is not likely to be any significant 
impact on aquatic biota’. 

‘There is no evidence that power station cooling water has been a major source of nutrients, nor is there 
evidence that the power station has had any demonstrable and general effect on nutrient dynamics in 
the lake.’ 

‘The power station apart from its visual impact has had no significant impact on the beneficial amenity 
of the lake.’ 
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7 CONCLUSIONS 

The results of this assessment have indicated that background groundwater and surface water have a 
base load of heavy metals and ammonia, with metal concentrations which exceed the adopted trigger 
values (ANZECC 2000).  Heavy metal and ammonia concentrations in groundwater within and 
downslope of the ash ponds were generally higher than background concentrations.  However, these 
exceedances do not appear to be translating to the receiving surface water environment where 
concentrations are generally within background ranges.  Based on the age of the ash ponds, it is 
considered unlikely that there would be significant changes in surface water quality into the future. 

We would recommend that any future disturbance to the ash ponds should take into consideration the 
groundwater issues and ensure that the disturbances avoid creating preferential pathways for 
groundwater to discharge directly into the surrounding receiving environment.  
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8 LIMITATIONS 

The findings contained in this report are the result of discrete/specific methodologies used in 
accordance with normal practices and standards.  To the best of our knowledge, they represent a 
reasonable interpretation of the general condition at the areas of the site assessed at the time the 
investigations were carried out.   

Under no circumstances, however, can it be considered that these findings represent the actual state of 
the site at all points.   

This report should be read in conjunction with the attached sheet entitled ‘Important Information About 
Your Coffey Environmental Report’ 
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Tables 
Further Assessment of Groundwater Quality - Ash Ponds 

Tallawarra Lands, Yallah Bay Road, Yallah, NSW 



TABLE LR1: 

SUMMARY OF LABORATORY RESULTS FOR GROUNDWATER AND SURFACE WATER SAMPLES

Heavy Metals, Ammonia, Nitrite, Nitrate and Field Measurements

(All results in ug/L, unless otherwise stated)
Sample ID MW1 DJD001 DJD002 MW2 MW3 MW4 MW5 MW6 MW8 MW9 MW10 TAGM/D1
Material Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater

Unit Screened Alluvial/Estuarine Duplicate of MW01 Triplicate of MW01
Alluvial/Estuarine 

(Sand)
Alluvial/Residual/ XW 

Sandstone
Alluvial/ Estuarine 

(connected with fill)
Alluvial/Estuarine 

(Clay) Fill (Ash) Fill (Ash)
Alluvial/Estuarine 

(Clay)
Alluvial/Estuarine 

(Clay) Alluvial?
24-Aug-10 25-Aug-10 25-Aug-10 25-Aug-10 25-Aug-10 24-Aug-10 24-Aug-10 24/08/2010 25-Aug-10 25-Aug-10 25-Aug-10 24-Aug-10 24-Aug-10

HEAVY METALS (DISSOLVED)

Arsenic 2.3 1b 4 4 1 10 4 5 13 110 30 21 3 2
Copper 1.3 1 <1 <1 < 1 <1 <1 3 12 <1 2 6 <1 67

Nickel 7 1d 5 4 < 1 4 45 11 12 76 87 49 14 14

Zinc 15 1 35 57 50 53 170 69 87 61 81 270 47 490

NUTRIENTS

Ammonia (N) 910 1 12000 11000 11000 950 390 7300 12000 6700 1300 1300 430 11
Nitrate 700 <100 <100 70 <100 <50 <50 <250 <250 450 <250 <25 12000
Nitrite <5 <5 30 <5 <5 <5 <5 120 42 <5 <5 670

FIELD MEASUREMENTS

Dissolved Oxygen (mg/L) 9.2 3 5.42 - - 4.91 4.88 4.66 4.36 6.36 8.11 5.51 5.61 0.88
Electrical conductivity (mS/cm) 23.80 - - 18.76 11.12 12.11 48.60 53.80 26.00 40.30 7.49 0.55
pH (Units) 8-8.4 4 7.14 - - 7.14 4.81 6.42 6.56 6.99 6.36 4.1 6.42 5.43

Redox (mV) -63 - - -104 126 -89 -68 -40 -42 228 -29 29
Temp (oC) 19.0 - - 17.0 19.0 18.2 17.4 13.5 14.1 12.2 15.0 15.3

Sample ID SW1 SW2 SW3 SW4 SW5 SW6
Material Surface Water Surface Water Surface Water Surface Water Surface Water Surface Water
Unit Screened - - - - - -

24-Aug-10 24-Aug-10 24-Aug-10 24-Aug-10 24-Aug-10 25-Aug-10 25-Aug-10

HEAVY METALS (DISSOLVED)

Arsenic 2.3 1b 2 7 7 7 8 8

Copper 1.3 1 2 <1 <1 <1 <1 <1
Nickel 7 1d 5 11 10 11 11 11

Zinc 15 1 76 25 41 37 29 20

NUTRIENTS

Ammonia (N) 910 1 100 340 250 250 230 200
Nitrate 700 8 <250 <250 <250 <250 <250
Nitrite <5 <5 <5 <5 <5 <5

FIELD MEASUREMENTS

Dissolved Oxygen (mg/L) 9.2 3 8.85 7.92 7.5 8.34 9.58 10.74

Electrical conductivity (mS/cm) 11.00 44.80 45.20 46.70 50.10 51.80
pH (Units) 8-8.4 4 7.56 8.22 8.21 8.20 8.29 6.54

Redox (mV) 52 77 60 20 152 161
Temp (oC) 14.7 16.7 15.1 14.4 19.8 19.0

NOTES:
Bold  Concentration exceeds the Threshold Criteria 

1 Based on ANZECC/ARMCANZ (2000), Australian and New Zealand Guidelines For 
Fresh and Marine Water Quality (Fresh water, South Eastern Australia, slightly  
to moderately disturbed system, 95% of species protected)

1a Low reliability trigger values
1b Low reliability trigger value for  As(III)  used
1d Recommended 99% protection level used.
3 ANZECC (2000) Australian and New Zealand Guidelines for Fresh and Marine Water Quality, Table 3.3.3
4 ANZECC (2000) Australian and New Zealand Guidelines for Fresh and Marine Water Quality, Table 3.3.2

ID Insuficient data to derive a reliable trigger value
ND Not Detected
 - Not Analysed

LOR Limit of Reporting
See original laboratory reports for detection limits

* Field or laboratory duplicate sample which was higher than the primary sample concentration

THRESHOLD 
CONCENTRATIONS

THRESHOLD 
CONCENTRATIONS



TABLE LR2: 

SUMMARY OF LABORATORY RESULTS FOR GROUNDWATER AND SURFACE WATER SAMPLES FOR PREVIOUS AND CURRENT COFFEY 

Heavy Metals, Ammonia, Nitrite, Nitrate and Field Measurements

(All results in ug/L, unless otherwise stated)
Sample ID
Material

Unit Screened
24-Aug-10 25-Jun-10 25-Aug-10 25-Jun-10 25-Aug-10 25-Jun-10 24-Aug-10 25-Jun-10 24-Aug-10 24-Jun-10 24/08/2010 24-Jun-10 25-Aug-10

HEAVY METALS (DISSOLVED)

Arsenic 2.3 1b <10 4 <10 10 <10 4 <10 5 23 13 190 110

Copper 1.3 1 <10 <1 <10 <1 <10 <1 <10 3 32 12 29 <1

Nickel 7 1d <10 5 <10 4 44 45 <10 11 13 12 26 76

Zinc 15 1 94 57* 63 53 130 170 110 69 100 87 140 61

NUTRIENTS

Ammonia (N) 910 1 11000 12000 870 950 330 390 6500 7300 10000 12000 6300 6700

Nitrate 700 70* <100 <50 <50 <250 <250
Nitrite 30* <5 <5 <5 <5 120

FIELD MEASUREMENTS

Dissolved Oxygen (mg/L) 9.2 3 2.6 5.42 3.03 4.91 2.08 4.88 2.01 4.66 3.9 4.36 3.72 6.36
Electrical conductivity (mS/cm) 8070 23.80 17650 18.76 9920 11.12 12070 12.11 46200 48.60 31800 53.80
pH (Units) 8-8.4 4 7.31 7.14 7.22 7.14 5.18 4.81 6.36 6.42 6.53 6.56 6.77 6.99

Redox (mV) -116 -63 -96 -104 108 126 -59 -89 -73 -68 3 -40
Temp (oC) 20.8 19.0 20.0 17.0 20.5 19.0 20.7 18.2 18.3 17.4 15.3 13.5

Sample ID MW10 TAGM/1 SW1 SW2 SW3 SW4 SW5 SW6
Material Groundwater Groundwater Surface Water Surface Water Surface Water Surface Water Surface Water Surface Water

Unit Screened
Alluvial/Estuarine 

(Clay) Alluvial? - - - - - -
24-Aug-10 24-Jun-10 25-Aug-10 24-Jun-10 25-Aug-10 24-Aug-10 24-Aug-10 24-Aug-10 24-Aug-10 24-Aug-10 24-Aug-10 25-Aug-10 25-Aug-10

HEAVY METALS (DISSOLVED)

Arsenic 2.3 1b 73 30 17 21 3 2 2 7 7 7 8 8

Copper 1.3 1 29 2 35 6 <1 67 2 <1 <1 <1 <1 <1

Nickel 7 1d 200 87 59* 49 14 14 5 11 10 11 11 11

Zinc 15 1 130 81 170 270 47 490 76 25 41 37 29 20

NUTRIENTS

Ammonia (N) 910 1 1600 1300 1200 1300 430 11 100 340 250 250 230 200

Nitrate 700 450 <250 <25 12000 8 <250 <250 <250 <250 <250
Nitrite 42 <5 <5 670 <5 <5 <5 <5 <5 <5

FIELD MEASUREMENTS

Dissolved Oxygen (mg/L) 9.2 3 4.6 8.11 6.22 5.51 5.61 0.88 8.85 7.92 7.5 8.34 9.58 10.74

Electrical conductivity (mS/cm) 26400 26.00 37500 40.30 7.49 0.55 11.00 44.80 45.20 46.70 50.10 51.80
pH (Units) 8-8.4 4 6.84 6.36 4.21 4.1 6.42 5.43 7.56 8.22 8.21 8.20 8.29 6.54

Redox (mV) -17 -42 199 228 -29 29 52 77 60 20 152 161

Temp (oC) 18.5 14.1 18.7 12.2 15.0 15.3 14.7 16.7 15.1 14.4 19.8 19.0

NOTES:
Bold  Concentration exceeds the Threshold Criteria 

1 Based on ANZECC/ARMCANZ (2000), Australian and New Zealand Guidelines For 
Fresh and Marine Water Quality (Fresh water, South Eastern Australia, slightly  
to moderately disturbed system, 95% of species protected)

1a Low reliability trigger values
1b Low reliability trigger value for meta xylene and As(III)  used
1d Recommended 99% protection level used.
3 ANZECC (2000) Australian and New Zealand Guidelines for Fresh and Marine Water Quality, Table 3.3.3
4 ANZECC (2000) Australian and New Zealand Guidelines for Fresh and Marine Water Quality, Table 3.3.2

ID Insuficient data to derive a reliable trigger value
ND Not Detected
 - Not Analysed

LOR Limit of Reporting
See original laboratory reports for detection limits

* Field or laboratory duplicate sample which was higher than the primary sample concentration

Alluvial/Residual/ XW Sandstone

THRESHOLD 
CONCENTRATIONS

MW1
Groundwater

Alluvial/Estuarine

MW6
Groundwater

Fill (Ash)

MW8
Groundwater

MW4
Groundwater

Alluvial/Estuarine (connected with fill)

MW5
Groundwater

Alluvial/Estuarine (Clay)

MW2
Groundwater

Alluvial/Estuarine (Sand)

MW3
Groundwater

MW9
Groundwater

Alluvial/Estuarine (Clay)

THRESHOLD 
CONCENTRATIONS

Fill (Ash)



TABLE LR3: 

SUMMARY OF RESULTS WITH COMPARISON TO BACKGROUND LEVELS

Heavy Metals and Ammonia

(All results in ug/L, unless otherwise stated)
Sample ID
Material

Unit Screened
24-Aug-10 25-Jun-10 25-Aug-10 25-Jun-10 25-Aug-10 25-Jun-10 24-Aug-10 25-Jun-10 24-Aug-10 24-Jun-10 24/08/2010 24-Jun-10 25-Aug-10

Arsenic 8 <10 4 <10 10 <10 4 <10 5 23 13 190 110

Copper 67 <10 <1 <10 <1 <10 <1 <10 3 32 12 29 <1
Nickel 14 <10 5 <10 4 44 45 <10 11 13 12 26 76

Zinc 490 94 57* 63 53 130 170 110 69 100 87 140 61

Ammonia (N) 910 11000 12000 870 950 330 390 6500 7300 10000 12000 6300 6700

Sample ID MW10 TAGM/1 SW1 SW2 SW3 SW4 SW5 SW6
Material Groundwater Groundwater Surface Water Surface Water Surface Water Surface Water Surface Water Surface Water

Unit Screened
Alluvial/Estuarine 

(Clay) Alluvial? - - - - - -
24-Aug-10 24-Jun-10 25-Aug-10 24-Jun-10 25-Aug-10 24-Aug-10 24-Aug-10 24-Aug-10 24-Aug-10 24-Aug-10 24-Aug-10 25-Aug-10 25-Aug-10

Arsenic 8 1 73 30 17 21 3 2 2 7 7 7 8 8

Copper 67 1 29 2 35 6 <1 67 2 <1 <1 <1 <1 <1
Nickel 14 1 200 87 59* 49 14 14 5 11 10 11 11 11

Zinc 490 1 130 81 170 270 47 490 76 25 41 37 29 20

Ammonia (N) 910 2 1600 1300 1200 1300 430 11 100 340 250 250 230 200

NOTES:
Bold  Concentration exceeds the Threshold Criteria 

1 Higher background concentration
2 Based on ANZECC/ARMCANZ (2000), Australian and New Zealand Guidelines For 

Fresh and Marine Water Quality (Fresh water, South Eastern Australia, slightly  
to moderately disturbed system, 95% of species protected)
See original laboratory reports for detection limits

* Field or laboratory duplicate sample which was higher than the primary sample concentration

Fill (Ash) Alluvial/Estuarine (Clay)

HIGHER OF 
BACKGROUND 

CONCENTRATION / 
TRIGGER VALUE

HIGHER OF 
BACKGROUND 

CONCENTRATION / 
TRIGGER VALUE

MW8 MW9
Groundwater Groundwater

Alluvial/Estuarine Alluvial/Estuarine (Sand)

Groundwater Groundwater
MW1 MW2

Alluvial/Residual/ XW Sandstone Alluvial/Estuarine (connected with fill) Alluvial/Estuarine (Clay) Fill (Ash)

MW6
Groundwater Groundwater Groundwater Groundwater

MW3 MW4 MW5
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Figures 
Further Assessment of Groundwater Quality - Ash Ponds 

Tallawarra Lands, Yallah Bay Road, Yallah, NSW 







MW1
Arsenic 4
Copper <1
Nickel 5
Zinc 35
Ammonia (N) 12000
Nitrate <100
Nitrite <5
Electrical 
conductivity 
(mS/cm)

23.80

pH (Units) 7.14
Redox (mV) -63
Temp (oC) 19.0

MW2
Arsenic 10
Copper <1
Nickel 4
Zinc 53
Ammonia (N) 950
Nitrate <100
Nitrite <5
Electrical 
conductivity 
(mS/cm)

18.76

pH (Units) 7.14
Redox (mV) -104
Temp (oC) 17.0

MW3
Arsenic 4
Copper <1
Nickel 45
Zinc 170
Ammonia (N) 390
Nitrate <50
Nitrite <5
Electrical 
conductivity 
(mS/cm)

11.12

pH (Units) 4.81
Redox (mV) 126
Temp (oC) 19.0

MW4
Arsenic 5
Copper 3
Nickel 11
Zinc 69
Ammonia (N) 7300
Nitrate <50
Nitrite <5
Electrical 
conductivity 
(mS/cm)

12.11

pH (Units) 6.42
Redox (mV) -89
Temp (oC) 18.2

MW5
Arsenic 13
Copper 12
Nickel 12
Zinc 87
Ammonia (N) 12000
Nitrate <250
Nitrite <5
Electrical 
conductivity 
(mS/cm)

48.60

pH (Units) 6.56
Redox (mV) -68
Temp (oC) 17.4

MW6
Arsenic 110
Copper <1
Nickel 76
Zinc 61
Ammonia (N) 6700
Nitrate <250
Nitrite 120
Electrical 
conductivity 
(mS/cm)

53.80

pH (Units) 6.99
Redox (mV) -40
Temp (oC) 13.5

MW8
Arsenic 30
Copper 2
Nickel 87
Zinc 81
Ammonia (N) 1300
Nitrate 450
Nitrite 42
Electrical 
conductivity 
(mS/cm)

26.00

pH (Units) 6.36
Redox (mV) -42
Temp (oC) 14.1

MW9
Arsenic 21
Copper 6
Nickel 49
Zinc 270
Ammonia (N) 1300
Nitrate <250
Nitrite <5
Electrical 
conductivity 
(mS/cm)

40.30

pH (Units) 4.1
Redox (mV) 228
Temp (oC) 12.2

MW10
Arsenic 3
Copper <1
Nickel 14
Zinc 47
Ammonia (N) 430
Nitrate <25
Nitrite <5
Electrical 
conductivity 
(mS/cm)

7.49

pH (Units) 6.42
Redox (mV) -29
Temp (oC) 15.0

TAGM/D1
Arsenic 2
Copper 67
Nickel 14
Zinc 490
Ammonia (N) 11
Nitrate 12000
Nitrite 670
Electrical 
conductivity 
(mS/cm)

0.55

pH (Units) 5.43
Redox (mV) 29
Temp (oC) 15.3

SW1
Arsenic 2
Copper 2
Nickel 5
Zinc 76
Ammonia (N) 100
Nitrate 8
Nitrite <5
Electrical 
conductivity 
(mS/cm)

11.00

pH (Units) 7.56
Redox (mV) 52
Temp (oC) 14.7

SW2
Arsenic 7
Copper <1
Nickel 11
Zinc 25
Ammonia (N) 340
Nitrate <250
Nitrite <5
Electrical 
conductivity 
(mS/cm)

44.80

pH (Units) 8.22
Redox (mV) 77
Temp (oC) 16.7

SW3
Arsenic 7
Copper <1
Nickel 10
Zinc 41
Ammonia (N) 250
Nitrate <250
Nitrite <5
Electrical 
conductivity 
(mS/cm)

45.20

pH (Units) 8.21
Redox (mV) 60
Temp (oC) 15.1

SW4
Arsenic 7
Copper <1
Nickel 11
Zinc 37
Ammonia (N) 250
Nitrate <250
Nitrite <5
Electrical 
conductivity 
(mS/cm)

46.70

pH (Units) 8.20
Redox (mV) 20
Temp (oC) 14.4

SW5
Arsenic 8
Copper <1
Nickel 11
Zinc 29
Ammonia (N) 230
Nitrate <250
Nitrite <5
Electrical 
conductivity 
(mS/cm)

50.10

pH (Units) 8.29
Redox (mV) 152
Temp (oC) 19.8

SW6
Arsenic 8
Copper <1
Nickel 11
Zinc 20
Ammonia (N) 200
Nitrate <250
Nitrite <5
Electrical 
conductivity 
(mS/cm)

51.80

pH (Units) 6.54
Redox (mV) 161
Temp (oC) 19.0



Further Assessment of Groundwater Quality - Ash Ponds 
Tallawarra Lands, Yallah Bay Road, Yallah, NSW 

Coffey Environments Australia 
ENAUWOLL04009AB-R01.docx 
13 September 2010 
 

Appendix A 
Borehole Log 

Further Assessment of Groundwater Quality - Ash Ponds 
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ESTUARINE
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TOPSOIL
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...Note: Observations past 3.25m limited due to
groundwater inflows. Auger not raised to check end
of bit due to wet clayey/sandy soils in the hole.

Sandy CLAY:   Low to medium plasticity, dark grey,
fine to coarse grained sand, with a trace of rootlets.

Clayey SAND:   Fine to coarse grained, dark grey,
medium plasticity clay.

Clayey SAND:   Fine to coarse grained, grey,
medium plasticity clay.

...Becoming orange-clay at 1.65m.
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medium plasticity clay.

CL

SC

SC

SC

GC

CL

SC

CL

S/F

L/MD

MD

L/MD

F/St

L/MD

F/St
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Clayey SAND:   Fine to coarse grained, pale brown,
medium plasticity clay.

CLAY:   Medium plasticity, brown/yellow, with a
trace of silt.

TOPSOIL; CLAY:   Medium plasticity, dark brown,
with some silt.
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Clayey GRAVEL:   Fine to medium grained,
orange/brown, medium plasticity clay.
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PID measurement
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ANALYTICAL REPORTANALYTICAL REPORT
31 August 201031 August 2010

Coffey Environments Pty LtdCoffey Environments Pty Ltd

118 Auburn Street118 Auburn Street

WollongongWollongong

NSWNSW 25002500

Attention:Attention: Manuel FernandezManuel Fernandez

Your Reference:Your Reference: ENAUWOLL04009ABENAUWOLL04009AB

Our Reference:Our Reference: SE80920-RSE80920-R Samples:Samples: 17 Waters17 Waters

Received:Received: 26/08/201026/08/2010

Preliminary Report Sent:Preliminary Report Sent: 30/08/1030/08/10

These samples were analysed in accordance with your written instructions.These samples were analysed in accordance with your written instructions.

This report cancels and supersedes report No. SE80920 issued on 31/08/10 by SGS EnvironmentalThis report cancels and supersedes report No. SE80920 issued on 31/08/10 by SGS Environmental

Services due to amendment of report comment.Services due to amendment of report comment.

For and on Behalf of:For and on Behalf of:

SGS ENVIRONMENTAL SERVICESSGS ENVIRONMENTAL SERVICES

Sample Receipt:Sample Receipt: Angela MamalicosAngela Mamalicos AU.SampleReceipt.Sydney@sgs.comAU.SampleReceipt.Sydney@sgs.com

Production Manager:Production Manager: Huong CrawfordHuong Crawford Huong.Crawford@sgs.comHuong.Crawford@sgs.com

Results Approved and/or Authorised by:Results Approved and/or Authorised by:
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PROJECT:PROJECT: ENAUWOLL04009ABENAUWOLL04009AB REPORT NO:REPORT NO: SE80920-RSE80920-R

Anions in water 

Our Reference: UNITS SE80920-R

-1

SE80920-R

-2

SE80920-R

-3

SE80920-R

-4

SE80920-R

-5

Your Reference ------------- SW1 SW2 SW3 SW4 MW03

Sample Matrix ------------ Water Water Water Water Water

Date Sampled 24/08/2010 24/08/2010 24/08/2010 24/08/2010 24/08/2010

Date Extracted 26/08/2010 26/08/2010 26/08/2010 26/08/2010 26/08/2010

Date Analysed 27/08/2010 27/08/2010 27/08/2010 27/08/2010 27/08/2010

Nitrate as N mg/L 0.008 <0.25 <0.25 <0.25 <0.05 

Anions in water 

Our Reference: UNITS SE80920-R

-6

SE80920-R

-7

SE80920-R

-8

SE80920-R

-9

SE80920-R

-10

Your Reference ------------- MW04 MW05 MW10 TAGM/01 SW5

Sample Matrix ------------ Water Water Water Water Water

Date Sampled 24/08/2010 24/08/2010 24/08/2010 24/08/2010 25/08/2010

Date Extracted 26/08/2010 26/08/2010 26/08/2010 26/08/2010 26/08/2010

Date Analysed 27/08/2010 27/08/2010 27/08/2010 27/08/2010 27/08/2010

Nitrate as N mg/L <0.05 <0.25 <0.025 12 <0.25 

Anions in water 

Our Reference: UNITS SE80920-R

-11

SE80920-R

-12

SE80920-R

-13

SE80920-R

-14

SE80920-R

-15

Your Reference ------------- SW6 MW01 MW02 MW06 MW08

Sample Matrix ------------ Water Water Water Water Water

Date Sampled 25/08/2010 25/08/2010 25/08/2010 25/08/2010 25/08/2010

Date Extracted 26/08/2010 26/08/2010 26/08/2010 26/08/2010 26/08/2010

Date Analysed 27/08/2010 27/08/2010 27/08/2010 27/08/2010 27/08/2010

Nitrate as N mg/L <0.25 <0.1 <0.1 <0.25 0.45 

Anions in water 

Our Reference: UNITS SE80920-R

-16

SE80920-R

-17

Your Reference ------------- MW09 DTD001

Sample Matrix ------------ Water Water

Date Sampled 25/08/2010 25/08/2010

Date Extracted 26/08/2010 26/08/2010

Date Analysed 27/08/2010 27/08/2010

Nitrate as N mg/L <0.25 <0.1 
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PROJECT:PROJECT: ENAUWOLL04009ABENAUWOLL04009AB REPORT NO:REPORT NO: SE80920-RSE80920-R

Inorganics 

Our Reference: UNITS SE80920-R

-1

SE80920-R

-2

SE80920-R

-3

SE80920-R

-4

SE80920-R

-5

Your Reference ------------- SW1 SW2 SW3 SW4 MW03

Sample Matrix ------------ Water Water Water Water Water

Date Sampled 24/08/2010 24/08/2010 24/08/2010 24/08/2010 24/08/2010

Date Extracted (Ammonia) 26/08/2010 26/08/2010 26/08/2010 26/08/2010 26/08/2010

Date Analysed (Ammonia) 26/08/2010 26/08/2010 26/08/2010 26/08/2010 26/08/2010

Ammonia as N mg/L 0.10 0.34 0.25 0.25 0.39 

Date Extracted (NO2) 26/08/2010 26/08/2010 26/08/2010 26/08/2010 26/08/2010

Date Analysed (NO2) 26/08/2010 26/08/2010 26/08/2010 26/08/2010 26/08/2010

Nitrite as N mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 

Inorganics 

Our Reference: UNITS SE80920-R

-6

SE80920-R

-7

SE80920-R

-8

SE80920-R

-9

SE80920-R

-10

Your Reference ------------- MW04 MW05 MW10 TAGM/01 SW5

Sample Matrix ------------ Water Water Water Water Water

Date Sampled 24/08/2010 24/08/2010 24/08/2010 24/08/2010 25/08/2010

Date Extracted (Ammonia) 26/08/2010 26/08/2010 26/08/2010 26/08/2010 26/08/2010

Date Analysed (Ammonia) 26/08/2010 26/08/2010 26/08/2010 26/08/2010 26/08/2010

Ammonia as N mg/L 7.3 12 0.43 11 0.23 

Date Extracted (NO2) 26/08/2010 26/08/2010 26/08/2010 26/08/2010 26/08/2010

Date Analysed (NO2) 26/08/2010 26/08/2010 26/08/2010 26/08/2010 26/08/2010

Nitrite as N mg/L <0.0050 <0.0050 <0.0050 0.67 <0.0050 

Inorganics 

Our Reference: UNITS SE80920-R

-11

SE80920-R

-12

SE80920-R

-13

SE80920-R

-14

SE80920-R

-15

Your Reference ------------- SW6 MW01 MW02 MW06 MW08

Sample Matrix ------------ Water Water Water Water Water

Date Sampled 25/08/2010 25/08/2010 25/08/2010 25/08/2010 25/08/2010

Date Extracted (Ammonia) 26/08/2010 26/08/2010 26/08/2010 26/08/2010 26/08/2010

Date Analysed (Ammonia) 26/08/2010 26/08/2010 26/08/2010 26/08/2010 26/08/2010

Ammonia as N mg/L 0.20 12 0.95 6.7 1.3 

Date Extracted (NO2) 26/08/2010 26/08/2010 26/08/2010 26/08/2010 26/08/2010

Date Analysed (NO2) 26/08/2010 26/08/2010 26/08/2010 26/08/2010 26/08/2010

Nitrite as N mg/L <0.0050 <0.0050 <0.0050 0.12 0.042 
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PROJECT:PROJECT: ENAUWOLL04009ABENAUWOLL04009AB REPORT NO:REPORT NO: SE80920-RSE80920-R

Inorganics 

Our Reference: UNITS SE80920-R

-16

SE80920-R

-17

Your Reference ------------- MW09 DTD001

Sample Matrix ------------ Water Water

Date Sampled 25/08/2010 25/08/2010

Date Extracted (Ammonia) 26/08/2010 26/08/2010

Date Analysed (Ammonia) 26/08/2010 26/08/2010

Ammonia as N mg/L 1.3 11 

Date Extracted (NO2) 26/08/2010 26/08/2010

Date Analysed (NO2) 26/08/2010 26/08/2010

Nitrite as N mg/L <0.0050 <0.0050 
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PROJECT:PROJECT: ENAUWOLL04009ABENAUWOLL04009AB REPORT NO:REPORT NO: SE80920-RSE80920-R

 Trace HM (ICP-MS)-Dissolved 

Our Reference: UNITS SE80920-R

-1

SE80920-R

-2

SE80920-R

-3

SE80920-R

-4

SE80920-R

-5

Your Reference ------------- SW1 SW2 SW3 SW4 MW03

Sample Matrix ------------ Water Water Water Water Water

Date Sampled 24/08/2010 24/08/2010 24/08/2010 24/08/2010 24/08/2010

Date Extracted (Metals-ICPMS) 30/08/2010 30/08/2010 30/08/2010 30/08/2010 30/08/2010

Date Analysed (Metals-ICPMS) 30/08/2010 30/08/2010 30/08/2010 30/08/2010 30/08/2010

Arsenic µg/L 2 7 7 7 4 

Copper µg/L 2 <1 <1 <1 <1 

Nickel µg/L 5 11 10 11 45 

Zinc µg/L 76 25 41 37 170 

 Trace HM (ICP-MS)-Dissolved 

Our Reference: UNITS SE80920-R

-6

SE80920-R

-7

SE80920-R

-8

SE80920-R

-9

SE80920-R

-10

Your Reference ------------- MW04 MW05 MW10 TAGM/01 SW5

Sample Matrix ------------ Water Water Water Water Water

Date Sampled 24/08/2010 24/08/2010 24/08/2010 24/08/2010 25/08/2010

Date Extracted (Metals-ICPMS) 30/08/2010 30/08/2010 30/08/2010 30/08/2010 30/08/2010

Date Analysed (Metals-ICPMS) 30/08/2010 30/08/2010 30/08/2010 30/08/2010 30/08/2010

Arsenic µg/L 5 13 3 2 8 

Copper µg/L 3 12 <1 67 <1 

Nickel µg/L 11 12 14 14 11 

Zinc µg/L 69 87 47 490 29 

 Trace HM (ICP-MS)-Dissolved 

Our Reference: UNITS SE80920-R

-11

SE80920-R

-12

SE80920-R

-13

SE80920-R

-14

SE80920-R

-15

Your Reference ------------- SW6 MW01 MW02 MW06 MW08

Sample Matrix ------------ Water Water Water Water Water

Date Sampled 25/08/2010 25/08/2010 25/08/2010 25/08/2010 25/08/2010

Date Extracted (Metals-ICPMS) 30/08/2010 30/08/2010 30/08/2010 30/08/2010 30/08/2010

Date Analysed (Metals-ICPMS) 30/08/2010 30/08/2010 30/08/2010 30/08/2010 30/08/2010

Arsenic µg/L 8 4 10 110 30 

Copper µg/L <1 <1 <1 <1 2 

Nickel µg/L 11 5 4 76 87 

Zinc µg/L 20 35 53 61 81 

Page 5 of  10Page 5 of  10



PROJECT:PROJECT: ENAUWOLL04009ABENAUWOLL04009AB REPORT NO:REPORT NO: SE80920-RSE80920-R

 Trace HM (ICP-MS)-Dissolved 

Our Reference: UNITS SE80920-R

-16

SE80920-R

-17

Your Reference ------------- MW09 DTD001

Sample Matrix ------------ Water Water

Date Sampled 25/08/2010 25/08/2010

Date Extracted (Metals-ICPMS) 30/08/2010 30/08/2010

Date Analysed (Metals-ICPMS) 30/08/2010 30/08/2010

Arsenic µg/L 21 4 

Copper µg/L 6 <1 

Nickel µg/L 49 4 

Zinc µg/L 270 57 
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PROJECT:PROJECT: ENAUWOLL04009ABENAUWOLL04009AB REPORT NO:REPORT NO: SE80920-RSE80920-R

Method ID Methodology Summary

  SEI-038 Water Soluble Chloride

After carrying out a 1:5 soil:water extraction, an aliquot of the extract is reacted with mercuric thiocyanate 

forming a mercuric chloride complex. In the presence of ferric iron, highly coloured ferric thiocyanate is 

formed which is proportional to the chloride concentration.  Reference NEPM, Schedule B(3), 401 and APHA 

4500Cl-

Water Soluble Sulphate

After carrying out a 1:5 soil:water extraction ,sulphate in the extract is precipitated in an acidic medium with 

barium chloride. The resulting turbidity is measured photometrically at 405nm and compared with standard 

calibration solutions to determine the sulphate concentration in the sample. Reference NEPM, Schedule B(3), 

401 and APHA 4500-SO42-. 

 

  SEI-037 Ammonia - Determined by salicylate colourimetric method using Discrete Analyser.

 

  AN277 Nitrite as N - determined by colourimetric technique using discrete analyser. Based on APHA 21st Edition, 

4500-NO2-B.

 

  Ext-003 Analysis subcontracted to SGS Environmental Services Perth, NATA Accreditation No. 2562, Site No. 898.
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PROJECT:PROJECT: ENAUWOLL04009ABENAUWOLL04009AB REPORT NO:REPORT NO: SE80920-RSE80920-R

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

Anions in water Base + Duplicate + 

%RPD

Duplicate + %RPD

Date Extracted 26/08/1

0

SE80920-1 26/08/2010 || 

26/08/2010

SE80920-1 26/08/10

Date Analysed 27/08/1

0

SE80920-1 27/08/2010 || 

27/08/2010

SE80920-1 27/08/10

Nitrate as N mg/L 0.005 SEI-038 <0.005 SE80920-1 0.008 || 0.008 || 

RPD: 0 

SE80920-1 98%

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

Inorganics Base + Duplicate + 

%RPD

Duplicate + %RPD

Ammonia as N mg/L 0.01 SEI-037 <0.01 SE80920-1 0.10 ||  [N/T] LCS 103%

Date Extracted (NO2) 26/08/2

010

SE80920-1 26/08/2010 || 

26/08/2010

LCS 26/08/2010

Date Analysed (NO2) 26/08/2

010

SE80920-1 26/08/2010 || 

26/08/2010

LCS 26/08/2010

Nitrite as N mg/L 0.005 AN277 <0.005

0

SE80920-1 <0.0050 || <0.0050 LCS 98%

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

 Trace HM 

(ICP-MS)-Dissolved 

Base + Duplicate + 

%RPD

Duplicate + %RPD

Date Extracted 

(Metals-ICPMS) 

30/08/2

010

[NT] [NT] LCS 30/08/2010

Date Analysed 

(Metals-ICPMS) 

30/08/2

010

[NT] [NT] LCS 30/08/2010

Arsenic µg/L 1 Ext-003 <1 [NT] [NT] LCS 89%

Copper µg/L 1 Ext-003 <1 [NT] [NT] LCS 96%

Nickel µg/L 1 Ext-003 <1 [NT] [NT] LCS 96%

Zinc µg/L 1 Ext-003 <1 [NT] [NT] LCS 98%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Anions in water Base + Duplicate + 

%RPD

Date Extracted SE80920-1

0

26/08/2010 || 

26/08/2010

Date Analysed SE80920-1

0

27/08/2010 || 

27/08/2010

Nitrate as N mg/L SE80920-1

0

<0.25 || <0.25
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PROJECT:PROJECT: ENAUWOLL04009ABENAUWOLL04009AB REPORT NO:REPORT NO: SE80920-RSE80920-R

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Inorganics Base + Duplicate + 

%RPD

Ammonia as N mg/L SE80920-1

0

0.23 || 0.22 || RPD: 4 

Date Extracted (NO2) SE80920-1

0

26/08/2010 || 

26/08/2010

Date Analysed (NO2) SE80920-1

0

26/08/2010 || 

26/08/2010

Nitrite as N mg/L SE80920-1

0

<0.0050 || <0.0050

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Anions in water Base + Duplicate + 

%RPD

Date Extracted SE80920-1

7

26/08/2010 || 

26/08/2010

Date Analysed SE80920-1

7

27/08/2010 || 

27/08/2010

Nitrate as N mg/L SE80920-1

7

<0.1 || <0.1
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PROJECT:PROJECT: ENAUWOLL04009ABENAUWOLL04009AB REPORT NO:REPORT NO: SE80920-RSE80920-R

Result CodesResult Codes

[INS][INS] :: Insufficient Sample for this testInsufficient Sample for this test [RPD]   :   Relative Percentage Difference[RPD]   :   Relative Percentage Difference

[NR][NR] :: Not RequestedNot Requested *           :*           : Not part of NATA AccreditationNot part of NATA Accreditation

[NT][NT] :: Not testedNot tested [N/A]    :   Not Applicable[N/A]    :   Not Applicable

[LOR]   :       Limit of reporting[LOR]   :       Limit of reporting

Report CommentsReport Comments

Nitrate results- LORs were raised for some samples due to sample's high conductivity, as dilution required, LORs had to be raised accordingly.Nitrate results- LORs were raised for some samples due to sample's high conductivity, as dilution required, LORs had to be raised accordingly.

Trace metals analysed by SGS-Perth, report No. PE052024 RO. Trace metals analysed by SGS-Perth, report No. PE052024 RO. 

Samples analysed as received. Solid samples expressed on a dry weight basis.Samples analysed as received. Solid samples expressed on a dry weight basis.

Date Organics extraction commenced:Date Organics extraction commenced:

NATA Corporate Accreditation No. 2562, Site No 4354NATA Corporate Accreditation No. 2562, Site No 4354

Note: Test results are not corrected for recovery (excluding Air-toxics and Dioxins/Furans*) Note: Test results are not corrected for recovery (excluding Air-toxics and Dioxins/Furans*) 

This document is issued by the Company subject to its General Conditions of ServiceThis document is issued by the Company subject to its General Conditions of Service

(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability,(www.sgs.com/terms_and_conditions.htm). Attention is drawn to the limitations of liability,

indemnification and jurisdictional issues established therein. indemnification and jurisdictional issues established therein. 

This document is to be treated as an original within the meaning of UCP 600. Any holder of thisThis document is to be treated as an original within the meaning of UCP 600. Any holder of this

document is advised that information contained hereon reflects the Company's findings at the time ofdocument is advised that information contained hereon reflects the Company's findings at the time of

its intervention only and within the limits of client's instructions, if any. The Company's soleits intervention only and within the limits of client's instructions, if any. The Company's sole

responsibility is to its Client and this document does not exonerate parties to a transaction fromresponsibility is to its Client and this document does not exonerate parties to a transaction from

exercising all their rights and obligations under the transaction documents. Any unauthorizedexercising all their rights and obligations under the transaction documents. Any unauthorized

alteration, forgery or falsification of the content or appearance of this document is unlawful andalteration, forgery or falsification of the content or appearance of this document is unlawful and

offenders may be prosecuted to the fullest extent of the law. offenders may be prosecuted to the fullest extent of the law. 

Quality Control ProtocolQuality Control Protocol

Method Blank:  An analyte free matrix to which all reagents are added in the same volume or proportions as used in sample processing. 

The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every 

20 samples.20 samples.

Duplicate: A separate portion of a sample being analysed that is treated the same as the other samples in the batch. One duplicate is 

processed at least every 10 samples.processed at least every 10 samples.

Surrogate Spike: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical 

process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction 

efficiency and percent recovery in each sample.efficiency and percent recovery in each sample.

Internal Standard: Added to all samples requiring analysis for organics (where relevant) or metals by ICP after the extraction/digestion 

process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with 

the instruments.the instruments.

Laboratory Control Sample: A known matrix spiked with compound(s) representative of the target analytes. It is used to document 

laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS 

results are used to verify that the laboratory can perform the analysis in a clean matrix.results are used to verify that the laboratory can perform the analysis in a clean matrix.

Matrix Spike: An aliquot of sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample preparation 

and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Quality Acceptance CriteriaQuality Acceptance Criteria

The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be foundThe QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found

here: http://www.au.sgs.com/sgs-mp-au-env-qu-022-qa-qc-plan-en-09.pdfhere: http://www.au.sgs.com/sgs-mp-au-env-qu-022-qa-qc-plan-en-09.pdf
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SAMPLE RECEIPT ADVICE (SRA)SAMPLE RECEIPT ADVICE (SRA)
27 August 201027 August 2010

Client DetailsClient Details Laboratory DetailsLaboratory Details

Requested ByRequested By :: Manuel FernandezManuel Fernandez

ClientClient :: Coffey Environments Pty LtdCoffey Environments Pty Ltd LaboratoryLaboratory :: SGS Environmental ServicesSGS Environmental Services

ContactContact :: Manuel FernandezManuel Fernandez ManagerManager :: Edward IbrahimEdward Ibrahim

AddressAddress :: 118 Auburn Street118 Auburn Street AddressAddress :: Unit 16, 33 Maddox StreetUnit 16, 33 Maddox Street

Wollongong  NSW  2500Wollongong  NSW  2500 Alexandria NSW 2015Alexandria NSW 2015

EmailEmail manuel_fernandez@coffey.commanuel_fernandez@coffey.com EmailEmail au.samplereceipt.sydney@sgs.comau.samplereceipt.sydney@sgs.com:: ::

TelephoneTelephone 02 4201 140002 4201 1400 TelephoneTelephone 61 2 8594 040061 2 8594 0400:: ::

FacsimileFacsimile 02 4201 140102 4201 1401 FacsimileFacsimile 61 2 8594 049961 2 8594 0499:: ::

ProjectProject :: ENAUWOLL04009ABENAUWOLL04009AB Report NoReport No SE80920SE80920::

Order NumberOrder Number :: 2859528595 No. of SamplesNo. of Samples :: 1717

SamplesSamples :: 17 Waters17 Waters Due DateDue Date :: 30/08/201030/08/2010

Date Instructions ReceivedDate Instructions Received :: 26/08/201026/08/2010

Sample Receipt DateSample Receipt Date :: 26/08/201026/08/2010

Samples received in good orderSamples received in good order :: YESYES Samples received in correct containersSamples received in correct containers:: YESYES

Samples received without headspaceSamples received without headspace:: YESYES Sufficient quantity suppliedSufficient quantity supplied :: YESYES

Upon receipt sample temperatureUpon receipt sample temperature :: CoolCool Cooling MethodCooling Method :: IceIce

Sample containers provided bySample containers provided by :: SGSSGS Samples clearly LabelledSamples clearly Labelled :: YESYES

Turnaround time requestedTurnaround time requested :: 2 Days2 Days Completed documentation receivedCompleted documentation received :: YESYES

Samples will be held for 1 month for water samples and 3 months for soil samples from date of receipt of samples,Samples will be held for 1 month for water samples and 3 months for soil samples from date of receipt of samples,

unless otherwise instructed.unless otherwise instructed.

CommentsComments

  

Heavy Metals (ICPMS-Dissolved):-Subcontracted toHeavy Metals (ICPMS-Dissolved):-Subcontracted to

SGS Perth. Instrumentation at SGS Sydney currentlySGS Perth. Instrumentation at SGS Sydney currently

out of order. Results expected to be delayed.out of order. Results expected to be delayed.

To the extent not inconsistent with the other provisions of this document and unless specifically agreed otherwiseTo the extent not inconsistent with the other provisions of this document and unless specifically agreed otherwise

in writing by SGS, all SGS services are rendered in accordance with the applicable SGS General Conditions of Servicein writing by SGS, all SGS services are rendered in accordance with the applicable SGS General Conditions of Service

accessible at http://www.sgs.com/terms_and_conditions.htm as at the date of this document. Attention is drawnaccessible at http://www.sgs.com/terms_and_conditions.htm as at the date of this document. Attention is drawn

to the limitations of liablility and to the clauses of indemnification. to the limitations of liablility and to the clauses of indemnification. 

The signed chain of custody will be returned to you with the original report.The signed chain of custody will be returned to you with the original report.
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SAMPLE RECEIPT ADVICE (SRA) - continuedSAMPLE RECEIPT ADVICE (SRA) - continued

ClientClient :: Coffey Environments Pty LtdCoffey Environments Pty Ltd Report NoReport No SE80920SE80920::

ProjectProject :: ENAUWOLL04009ABENAUWOLL04009AB

Summary of Samples and Requested AnalysisSummary of Samples and Requested Analysis

The table below represents SGS Environmental Service's understanding and interpretation of the customer suppliedThe table below represents SGS Environmental Service's understanding and interpretation of the customer supplied

sample request.sample request.

Please indicate ASAP if your request differs from these details.Please indicate ASAP if your request differs from these details.

Testing shall commence immediately as per this table, unless the customer intervenes with a correction prior to testing.Testing shall commence immediately as per this table, unless the customer intervenes with a correction prior to testing.

Note that a small X in the table below indicates some testing has not been requested in the package.Note that a small X in the table below indicates some testing has not been requested in the package.
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1 SW1 X X X X

2 SW2 X X X X

3 SW3 X X X X

4 SW4 X X X X

5 MW03 X X X X

6 MW04 X X X X

7 MW05 X X X X

8 MW10 X X X X

9 TAGM/01 X X X X

10 SW5 X X X X

11 SW6 X X X X

12 MW01 X X X X

13 MW02 X X X X

14 MW06 X X X X

15 MW08 X X X X

16 MW09 X X X X

17 DTD001 X X X X
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SAMPLE RECEIPT ADVICE (SRA) - continuedSAMPLE RECEIPT ADVICE (SRA) - continued
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1 SW1

2 SW2

3 SW3

4 SW4

5 MW03

6 MW04

7 MW05

8 MW10

9 TAGM/01

10 SW5

11 SW6

12 MW01

13 MW02

14 MW06

15 MW08

16 MW09

17 DTD001
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CERTIFICATE OF ANALYSIS

Coffey Environments Pty Ltd Wollongong
118 Auburn Street
Wollongong
NSW 2500
Site: ENAUWOLL04009AB

Report Number: 274618-F1-B-V1 Page 1 of 5
Order Number:
Date Received: Aug 26, 2010
Date Sampled: Aug 25, 2010
Date Reported: Aug 30, 2010
Contact: Manuel Fernandez

Methods
• USEPA 6020 Heavy Metals & USEPA 7470/71 Mercury
• APHA 4500-NH3 Ammonia Nitrogen by FIA
• APHA 4500-NO3 Nitrate Nitrogen by FIA
• APHA 4500-NO2 Nitrite Nitrogen by FIA

Comments

Notes

Report Number:
274618-F1-B-V1

ABN – 50 005 085 521       e.mail : mgt@mgtenv.com.au       web : www.mgtenv.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh Vic 3166
Phone : 03 9564 7055
NATA Site # 1254

SydneySydneySydneySydney
1a Chilvers Rd
Thornleigh NSW 2120
Phone : 02 9484 3300
NATA Site # 18217

AdelaideAdelaideAdelaideAdelaide
140 Richmond Rd
Marleston SA 5033
Phone : 08 8443 4430

Authorised

Michael Wright
Senior Principal Chemist
NATA Signatory

Dan Thompson
Laboratory Manager NSW

Onur Mehmet
Client Manager
NATA Signatory

NATA Corporate Accreditation Number 1261
The tests, calibrations or measurements covered by this document have been performed in accordance with NATA
requirements which include the requirements of ISO/IEC 17025 and are traceable to national standards of measurement.
This document shall not be reproduced except in full



GLOSSARY OF TERMS

UNITS

TERMS

GENERAL COMMENTS

1. All results in this report supersede any previously corresponded results. 
2. All soil results are reported on a dry basis. 
3. Samples are analysed on an as received basis. 

QC DATA GENERAL COMMENTS

1. Where a result is reported as a less than (<), higher than the nominated LOR this is due to either Matrix Interference, extract dilution required due to 
interferences or contaminant levels within the sample, high moisture content or insufficient sample provided. 

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample 
batch at a 1:10 ratio. The Parent and Duplicate data shown is not data from your samples. 

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxaphene & Chlordane are not added to the LCS.  
4. Orgaonchlorine Pesticide analysis - where reporting Spike data, Toxaphene is not added to the Spike.  
5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and 

it's Total Recovery is reported in the C10-C14 cell of the Report.  
6. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that 

analyte. 
7. Polychlorinated Biphenyls are spiked only using Arochlor 1260 in Matrix Spikes and LCS's. 
8. For Matrix Spikes and LCS results a dash "-" in the report means that the specific analyte was not added to the QC sample.  
9. Duplicate RPD's are calculated from raw analytical data thus it is possible to have two two sets of data below the LOR with a positive RPD - eg: LOR 0.1, Result 

A = <0.1 (raw data is 0.02) & Result B = <0.1 (raw data is 0.03) resulting in a RPD of 40% calculated from the raw data.  

REPORT SPECIFIC NOTES

mg/kg milligrams per Kilogram mg/l milligrams per litre
ug/l micrograms per litre ppm Parts per million
ppb Parts per billion % Percentage
org/100ml Organisms per 100 millilitres NTU Units

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.
LOR Limit of Reporting.
SPIKE Addition of the analyte to the sample and reported as percentage recovery.
RPD Relative Percent Difference between two Duplicate pieces of analysis.
LCS Laboratory Control Sample - reported as percent recovery
CRM Certified Reference Material - reported as percent recovery
Method Blank In the case of solid samples these are performed on laboratory certified clean sands.

In the case of water samples these are performed on de-ionised water.
Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.
Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.
Batch Duplicate A second piece of analysis from a sample outside of the clients batch of samples but run within the laboratory batch of analysis.
Batch SPIKE Spike recovery reported on a sample from outside of the clients batch of samples but run within the laboratory batch of analysis.
USEPA United States Environment Protection Authority
APHA American Public Health Association
ASLP Australian Standard Leaching Procedure (AS4439.3)
TCLP Toxicity Characteristic Leaching Procedure
COC Chain of Custody
SRA Sample Receipt Advice

QC - ACCEPTANCE CRITERIA
RPD Duplicates Results <10 times the LOR : No Limit

Results between 10-20 times LOR : RPD must lie between 0-50% 
Results >20 times LOR : RPD must lie between 0-20%

LCS Recoveries Recoveries must lie between 70-130% - Phenols 30-130%
CRM Recoveries Recoveries must lie between 70-130% - Phenols 30-130%
Method Blanks Not to exceed LOR
SPIKE Recoveries Recoveries must lie between 70-130% - Phenols 30-130%
Surrogate RecoveriesRecoveries must lie between 50-150% - Phenols 20-130%
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Environmental Laboratory
Air Analysis
Water Analysis
Soil Contamination Analysis

NATA Accreditation
Stack Emission Sampling & Analysis
Trade Waste Sampling & Analysis
Groundwater Sampling & Analysis

35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned

MGT Report No. 274618-F1-B-V1
Page 2 of 5



Sample Detail
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 Laboratory where analysis is conducted

 Oakleigh Laboratory - NATA Site #1254 X X X X X X X

 Thornleigh Laboratory - NATA Site #18217        

 Clayton Laboratory - NATA Site #1645        

Sample ID Sample Date Sampling Time Matrix LAB ID        

DID002 Aug 25, 2010 Water T10-AU11878 X X X X X X X
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Coffey Environments Pty Ltd Wollongong Client Sample ID DID002

118 Auburn Street Lab Number T10-AU11878
Wollongong Matrix Water
NSW 2500 Sample Date Aug 25, 2010

Analysis Type LOR Units

Ammonia(N) 0.01 mg/L 11

Nitrate (as N) 0.02 mg/L 0.07

Nitrite (as N) 0.02 mg/L 0.03

Heavy Metals

Arsenic 0.001 mg/L 0.001

Copper 0.001 mg/L < 0.001

Nickel 0.001 mg/L < 0.001

Zinc 0.001 mg/L 0.050
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Coffey Environments Pty Ltd Wollongong Client Sample
ID

DID002 DID002 RPD SPIKE LCS Method blank

118 Auburn Street Lab Number 10-AU11878 10-AU11878 10-AU11878 10-AU11878 Batch Batch
Wollongong QA

Description
Duplicate Duplicate %

RPD
Spike %
Recovery

% Recovery

NSW 2500 Matrix Water Water Water Water Water Water

Sample Date Aug 25, 2010 Aug 25, 2010 Aug 25, 2010 Aug 25, 2010 Aug 25, 2010 Aug 25, 2010

Analysis Type Units % RPD % Recovery % Recovery mg/L

Ammonia(N) - - 3.0 107 114 < 0.05

Nitrate (as N) - - 11 103 102 < 0.02

Nitrite (as N) - - < 1 102 98 < 0.02

Heavy Metals Batch Batch Batch Batch

Arsenic - - 1.1 110 105 < 0.001

Copper - - < 1 104 109 < 0.001

Nickel - - 1.8 117 118 < 0.001

Zinc - - 21 118 116 < 0.001
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 Thornleigh Laboratory - NATA Site #18217        

 Clayton Laboratory - NATA Site #1645        

Sample ID Sample Date Sampling Time Matrix LAB ID        

DID002 Aug 26, 2010 Water T10-AU11878 X X X X X X X
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Further Assessment of Groundwater Quality - Ash Ponds 
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Data Validation Report 
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QA/QC DATA VALIDATION REPORT 
Job No:   ENAUWOLL04009AB  Batch:  SE80920 and 274618 
    
 

 

 

 

Wpjob\perm\QA/QC.DV1 page  1 of 6 Rev July. 07 

I. SAMPLE HANDLING 
 

 Yes No 
(Comment 

below) 
1. Were the sample holding times met?   

2. Were the samples in proper custody between the field and 
reaching the laboratory? 

  

3. Were the samples properly and adequately preserved? 
 This includes keeping the samples chilled, where applicable. 
 

  

4. Were the samples received by the laboratory in good condition? 
 

  

 

COMMENTS: 
 

 

 

 

 

 

 

 

 

 
 

 

Sample Handling was:  Satisfactory   Unsatisfactory 

   Partially Satisfactory  
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Wpjob\perm\QA/QC.DV1 page  2 of 6 Rev July. 07 

II PRECISION/ACCURACY ASSESSMENT 

 Yes No 
(Comment below) 

1. Was a NATA registered laboratory used?   

2. Did the laboratory perform the requested tests?   

3. Were the laboratory methods adopted NATA endorsed?   

4. Were the appropriate test procedures followed?   

5. Were the reporting limits satisfactory?   

6. Was the NATA Seal on the reports?   

7. Were the reports signed by an authorised person?   

 

COMMENTS: 
 

 

 

 

 

 

 

Precision/Accuracy of the Laboratory Report   Satisfactory   Unsatisfactory 

   Partially Satisfactory  



Coffey Environments Australia Pty Ltd 
A.C.N.  140 765 902  A.B.N. 65 140 765 902 
 

QA/QC DATA VALIDATION REPORT 
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III. FIELD QA/QC 
 
1. Number of Primary Samples Analysed Soil:   0 
   Water:  16 
 
2. Number of Days of Sampling:  Soil:   N/A 
   Water:  2  
 

3. Number and Type of QA/QC Samples Collected: 
 SOIL WATER 

Field Duplicates (at least 1 in 10 samples) NA 1 intra lab + 1 inter lab 

Trip Blanks (at least 1/day or sampling event) NA 0 

Wash Blanks (at least 1/day/matrix/equipment) NA 0 

Other (Field Blanks, Spiked Trip Blanks, etc.) NA 0 

 

4. FIELD DUPLICATES 

 Yes No 
(Comment 

below) 

A.  Were an Adequate Number of field duplicates analysed for each 
chemical (min. 10%)? 

  

B.  Were RPDs within Control Limits? 
  a.  Organics (< 50 % for soil; < 30% for water) 
  b.  Metals/Inorganics (< 50 % for soil; < 30% for water) 
 

 
N/A 

 

 
N/A 

 

   

COMMENTS: 

• RPDs of 47.83% and 35.29%, above the control limit of 30%, were recorded for zinc for the 
groundwater pair MW1 and DJD001 and MW1 and DJD002.  This is not considered significant as the 
RPD has only marginally exceeded the control limit.  

• An RPD of 120.00% above the control limit of 30% was recorded for arsenic for the groundwater pair 
MW1 and DJD002.  This result may indicate some variability for arsenic for the batch may be expected. 
This is not considered significant as concentrations of arsenic in both groundwater and surface water for 
other locations across the site have been recorded well above the laboratory limits of reporting (LOR).  

• Several inconsistencies were recorded between the groundwater pair MW1 and the inter laboratory 
duplicate DJD002 for nickel, nitrate and nitrite. The contaminant was either not detected in primary 
sample but is detected in duplicate sample, or vice versa. This result is not considered significant as 
concentrations were close to the LOR or were attributed to LOR variations between the two 
laboratories. 

• RPDs calculated for this project have been presented at the end of this report in Table QAQC1. 
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5. TRIP BLANKS 

 Yes No 
(Comment 

below) 

A.  Were an Adequate Number of trip blanks collected?   

B.  Were the Trip Blanks free of contaminants? 
 (If no, comment whether the contaminants present are also detected 

in the samples and whether they are common laboratory chemicals.) 

N/A N/A 

 

6. WASH BLANKS 

 Yes No 
(Comment below) 

A.  Were an adequate number of Wash Blanks collected?   

B.  Were the Wash Blanks free of contaminants? 
 (If no, comment whether the contaminants present are also detected 

in the samples and whether they are common laboratory chemicals.) 

N/A N/A 

 

COMMENTS: 

• A laboratory prepared trip spike and trip blank sample were not taken into the field and transported with 
the laboratory samples as the chemicals of concern analysed for this assessment were metals/inorganic 
analytes and not volatile organic compounds.  

• Groundwater samples were collected using a dedicated disposable bailer and disposable nitrile gloves. 
Surface water samples were collected using an extendable grab sampler and disposable nitrile gloves 
at each sample location. Decontamination of sampling equipment was carried out in accordance with 
Coffey Environments standard operating procedures and as such a wash blank was not considered 
necessary for this monitoring event. 

 

Field QA/QC was:   Satisfactory   Unsatisfactory 

   Partially Satisfactory  
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IV LABORATORY INTERNAL QUALITY CONTROL PROCEDURES 

1. Type of QA/QC Samples 
 
 

A
m

m
on

ia
 

N
itr

at
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N
itr

ite
 

M
et

al
s 

Laboratory Blanks/Reagent Blanks (at least 1 per 
batch) 

1 1 1 1 

Laboratory Duplicates (at least 1 per batch or 1 per 
10 samples whichever is the smaller) 

3 5 3 1 

Matrix Spikes/Matrix Spike Duplicates (1 for each 
soil type) 

1 2 1 1 

Laboratory Control Spike 2 1 2 2 
Surrogate (where appropriate)* 0 0 0 0 
*Number of surrogates spikes carried out on each sample 

 
 

 Yes No 
(Comment 

below) 
2 Were the laboratory blanks/reagents blanks free of contamination?   

3. Were the spike recoveries within control limits? 
  a.  Organics (60% to 110%) 
  b.  Metals/Inorganic (70% to 130%) 

 
N/A 

 

 
N/A 

 

4. Were the RPDs of the laboratory duplicates within control limits?   

5. Were the surrogate recoveries within control limits? N/A N/A 

 

COMMENTS: 

• Samples with surrogate or spike recoveries outside the upper control limit but with concentrations below 
the LOR and/or the GIL have all been disregarded. 

 
5.  The laboratory internal QA/QC was:   Satisfactory   Unsatisfactory 

   Partially Satisfactory  
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V. DATA USABILITY 
 
1. Data Directly Usable   
2. Data Usable with the following corrections/modifications (see comment below)  
3. Data Not Usable.   
 
 

COMMENTS: 
 
 
 
 
 
 
 
 
 
QA/QC Report Prepared by  _________________________ 
 
QA/QC Report Reviewed by:  _________________________ 
                    (Reviewer) 
 

Daniel Deen 

Manuel Fernandez 




