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EXECUTIVE SUMMARY 
This annual report summarises the monitoring results collected as per the Wetlands 
Monitoring and Management Plan (WMMP) for the period 2 July 2017 to 1 July 2018. The 
objective of the WMMP is to monitor the condition of wetland water quality (groundwater and 
surface water) and determine through the use of defined triggers, if the Roe Highway 
Extension (the Project) is impacting on water quality.   

Overall the Project has not had an impact on water quality, as outlined in the WMMP. There 
have been ‘semi-frequent’ fluctuations of results against the baseline and guideline triggers; 
however these were due to natural and seasonal variation of groundwater and surface 
water.  

Groundwater Summary  
1. pH was consistent throughout the 12 months of reporting, with the 12 month average 

for reference bores and impact bores both resulting a pH of 5.6, indicating overall 
neutral conditions. Further detail in section 3.2.2 

2. TDS average, as derived from EC ranged from 271 mg/L (June 2018) to 539 mg/L 
(October 2017). The average EC and TDS values indicate freshwater conditions 
(section 3.2.3) 

3. Total recoverable hydrocarbons (TRH) were detected on two occasions, both being 
the C16-C34 fraction, occurring at BH10 and GW-T3E-A, with results in natural 
variation (section 3.3.1) 

4. Filtered arsenic, filtered lead and filtered nickel occasionally exceeded triggers 
however were concluded to be within natural variation (summarised section 3.3.2). 

5. Filtered metals had semi-frequent exceedances for the metals aluminium, chromium, 
copper, iron, manganese and zinc. These were considered part of natural variation, 
with discussions and conclusions in section 3.3.2 

6. Ammonia (as N), nitrate (as N), total Kjeldahl nitrogen, total nitrogen (as N) and total 
phosphorus results all semi-frequently exceeded the guideline triggers, however 
were considered to be part of natural variation and consistent with previous baseline 
data. Individual summaries are in section 3.3.3. 

Surface Water Summary  
1. pH results varied across the five wetlands, however were considered to be within 

seasonal and natural variance. Details in section 4.2.1 

2. EC results were considered to be within seasonal variation of the wetlands. Details in 
section 4.2.2 

3. TDS results exceeded the baseline trigger significantly at Bibra Lake, North Lake, 
Roe Drain and Roe Swamp. This was likely due to an error when determining TDS 
baseline trigger value. Further detail provided in section 4.2.2 

4. Turbidity varied considerably over the reporting period, although this is consistent 
with previous data and considered part of natural variation. Further detail provided in 
section 4.2.3 

5. TRH and BTEXN analytes were detected at surface water locations, due to the 
ephemeral nature of the wetland. Results were considered part of seasonal variation, 
with further detail in section 4.3.1 

6. Filtered aluminium results semi-frequently exceeded triggers at North Lake and Roe 
Drain locations. Analysis of the long term data set shows the results are within 
natural variation. Further detail in section 4.3.2 



 

 

  7 
 

7. Total nitrogen results semi-frequently exceeded guideline triggers at all wetland 
locations. However given exceedances were within close proximity to the baseline 
trigger and concentrations returned below trigger levels shortly after exceeding, 
results are considered within natural variation. See section 4.3.3. 

8. Total phosphorous results at Roe Drain locations have been consistently higher than 
the baseline trigger, including pre-construction results dating from September 2015, 
well before construction commenced. As a result it is considered to be reflective of 
the natural conditions at this wetland. Further detail in 4.3.3 

9. Ammonia results semi-frequently exceeded triggers at Bibra Lake, Frog Swamp and 
Roe Drain, including previous data from September 2015, prior to construction. 
These results are considered to be reflective of the natural conditions at this wetland. 
Further detail in 4.3.3. 

Considering that construction activities have not been undertaken through the wetlands as 
planned and there have not been construction impacts, the results represent an extended 
baseline set of data. Any minor exceedances of the baseline triggers must be due to natural 
variations. Several of the existing guideline and baseline triggers were determined to be 
incorrect as data was always above the ‘trigger’ level, and these triggers require updating 
based on the existing data for use in further monitoring. These triggers are listed in 
recommendations in section 5.  
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1 INTRODUCTION 
This Annual Report summarises the results and compliance of the Roe Highway Extension 
(the project) with the project’s Wetlands Monitoring and Management Plan (WMMP). The 
report has been prepared with the purpose of meeting condition 9-10 in the Ministerial 
Statement 1008 (MS 1008). 

This report addresses the 12 month reporting period from the 2 July 2017 to 1 July 2018, but 
also includes previous data to help characterise natural water conditions. 

Main Roads Western Australia (MRWA) is generally compliant with Conditions 9-10 of MS 
1008 for the period addressed in the annual report. 

 Objectives 1.1
The objectives of the program, as outlined in the WMMP (Strategen 2016) are to monitor the 
health and condition of Roe Swamp, North Lake and Bibra Lake, and identify management 
measures to be undertaken in the event that the Project impacts wetland health and/or water 
quality. The wetlands are all protected under the Environmental Protection (Swan Coastal 
Plain Lake) policy 1992 (Lakes EPP), and exist within the Beeliar Regional Park.   

This report has been prepared to address the requirements under Condition 9 of MS 1008, 
dated 2 July 2015, summarised below in Table 1. 
Table 1.  Condition requirements under MS 1008 for Annual Condition Report  

Condition Requirement  Section  
9-6 The proponent may review and revise the Wetlands Monitoring and  

Management Plan to the requirements of the CEO. 
Section 55 

9-7 The proponent shall review and revise the Wetlands Monitoring and  
Management Plan as and when directed by the CEO. 

N/A 

9-9 In the event that the monitoring indicates that the trigger criteria 
specified in  
the Wetlands Monitoring and Management Plan have been exceeded 
the  
proponent shall: 

N/A 

1. Immediately implement the management and/or contingency 
actions specified in the Wetlands Monitoring and Management Plan 
and continue implementation of those actions until the trigger 
criteria are being met, or until the CEO has confirmed by notice in 
writing that it has been demonstrated that the outcome in condition 
9-1 is being and will continue to be met and implementation of the 
management and/or contingency actions is no longer required; 

N/A 

2. Investigate to determine the likely cause of the trigger criteria being 
exceeded and to identify any additional contingency actions 
required to prevent the trigger criteria being exceeded in the future 

Sections 3, 4 and 
5 

3. Provide a report to the CEO within seven days of an event, referred 
to in condition 9-9, occurring. The report shall include: 

a. details of management and/or contingency actions 
implemented; and 

b. the findings of the investigation required by condition 9-
9(2). 

N/A 

9-10 The proponent shall submit the monitoring results required by condition 
9-4, referenced against the environmental quality objective specified in 
condition 9-1 and the trigger levels specified in condition 9-4(4), to the 
CEO as part of the annual compliance reporting required by condition 
4. 

Appendices 
section 7  
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 Background 1.2
1.2.1 Project History  
MRWA established the ‘Building Roe 8 Alliance’ to complete Stage 8 of the Roe Highway 
Extension project, which had received approval by the Western Australian Minister for 
Environment in 2015 under the MS 1008. Following the election of the Labour Government 
on 11 March 2017, construction of Roe 8 was suspended. In response, the funds were re-
allocated to several projects to improve road safety and reduce congestion. One of the 
projects is the Murdoch Drive Connection (MDC), which is being delivered by MRWA 
through the Metropolitan Road Improvement Alliance (MRIA). The MDC is being carried out 
under MS 1008. 

The development area for the MDC no longer includes the area to the west of Bibra Drive, 
where the wetlands are located. The previous construction footprint to the west of Bibra 
Drive is now a rehabilitation zone (Figure 1-1).  

1.2.2 Scope of Work 
Prior to construction commencement Aurecon (2016) developed a baseline analysis report 
(BAR) using data collected for one year from September 2015 to August 2016. The BAR 
was used to identify localised trigger levels for water quality parameters and analytes of 
concern (AOC), which were then used to inform the WMMP (Strategen 2016).  

The purpose of the monitoring is to determine, through comparison against triggers, if 
wetland water quality is being impacted by the Project. The WMMP requires water quality 
parameters to be monitored fortnightly and laboratory analysis of AOCs to be undertaken 
monthly. Parameters and AOCs to be monitored are as listed in Section 2.3 of the WMMP 
(Strategen 2016). 

Condition 9-6 of MS 1008 states that MRWA may revise monitoring requirements as the 
Project progresses. Additionally, the WMMP (Strategen 2016) advises that ongoing data 
collected pre-construction may also be used to refine baseline trigger values and ranges.   

1.2.3 Wetland Monitoring Sites 
The monitoring locations were identified by Strategen in the WMMP, and were based on the 
previous project development envelope (Roe 8 Extension). The wetlands which were to be 
impacted by the previous alignment included Bibra Lake, Horse Paddock Swamp and Roe 
Swamp (including Lower Swamp, Melaleuca Swamp, and surrounding sumplands).  

The monitoring sites for groundwater bores and surface water locations are shown in 
Figure 1-2 and Figure 1-3 respectively. Groundwater bores are classified as ‘impact’ or 
‘reference’; with reference locations considered to be outside potential impacts of the 
Project.  
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Figure 4:  Wetland groundwater monitoring locations
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Figure 3:  Wetland surface water and sediment monitoring locations
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1.2.4 Applied Guidelines  
The results taken throughout the 12 month period were compared against the baseline 
trigger level and ranges as defined in the BAR (Aurecon 2016), and the Australian and New 
Zealand Environment and Conservation Council (ANZECC) 2000 water quality guidelines. 
‘Both guidelines’ will be used to when referring to both the ANZECC guidelines and the 
baseline trigger levels defined in the BAR (Aurecon 2016). A list of documents/guidelines 
that will be referred to in this report is listed in Table 2.  
Table 2.  Relevant documents and guidelines  

Reference Document Author  
WMMP Roe Highway Extension – Wetlands Monitoring and 

Management Plan  
Strategen, 2016 

BAR Roe Highway Extension – 247607 Baseline Analysis 
Report  

Aurecon, 2016 

ANZECC Australian and New Zealand Environment and 
Conservation Council (ANZECC) 2000 freshwater water 
quality guidelines 

ANZECC, 2000 

 
In accordance with Condition 9-9 of the MS 1008, if monitoring indicates that the trigger 
criteria specified in the WMMP has been exceeded further action is required. In determining 
whether an exceedance is of potential concern, Aurecon (2016) define in the BAR how to 
interpret the monitoring results, and this is summarised below in Table 3. Inclusion of 
historical data in this report is used to characterise trends in natural and seasonal variation.  
 
Table 3.  Potential scenarios that may occur (Aurecon 2016) 

Scenario  Definition   
Natural 
Variation 

Using the 80th and 20th percentiles, it is inevitable that small exceedances will be 
experiences on a semi-regular basis as part of ‘natural variation’. 

Sharp Rises 
or Falls 

Sharp rises or falls in data points may be of concern. Measurements should be re-
taken as soon as practicably possible to determine if there has been a 
contamination event.  

Concerning 
Trends 

Consistent rises or falls in water quality results over time may indicate a potential 
chronic contamination event. If such trends do occur (e.g. five consecutive points 
or more), then cause investigations should begin. 

Seasonal 
Variation  

Surface water bodies that are subject to periodical wetting and drying due to 
seasonal weather patterns are likely to be subject to oscillation in analyte 
concentrations due to the effects of changes in water body volume (i.e. periods of 
concentration and dilution). 

 Local Climate and Rainfall   1.3
The Project is located 14km south of Perth in the Swan Coastal Plain, within the southwest 
of Western Australia (WA). This region experiences a Mediterranean climate, characterised 
by warm to hot dry summers and mild to cool wet winters. Precipitation predominantly occurs 
during winter months, with the possibility of some summer storms.  
 
The nearest Bureau of Meteorology (BoM) weather station is Jandakot Aero station 009172. 
Jandakot Aero station has recorded an average annual rainfall of 823.5 mm since 1972, with 
the majority of rainfall occurring between May and August (Figure 1-4 [BoM, 2018]). Within 
the reporting round (2 July 2017 to 1 July 2018) rainfall diverged from the mean during 
November 2017 to March 2018, with December and January both receiving higher than 
average rainfall, and November, February and March receiving much less than average.  
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The average maximum temperatures peak between December and February and correlate 
with low rainfall averages (BoM, 2018). 
 

 
 
Figure 1-4.  Jandakot Aero Station 009172 Climate Data (BoM 2018) 
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2 METHODOLOGY  
 Safety Planning  2.1

All works were completed in accordance with an approved Project Specific Health and 
Safety Plan, detailing the following: 

• Site induction process;  

• Environmental monitoring and management protocols; 

• Safe Work methods; 

• Contingency plans and procedures; 

• Exclusion zones; 

• Decontamination procedures; 

• Pre-defined site routes and access points.  

Water monitoring was conducted on site, with sampling of 13 groundwater bores and 14 
surface water locations. The groundwater bores were all gauged, purged and sampled using 
low flow techniques. 

 Field work  2.2
2.2.1 Gauging and Sampling  
Details of the sampling methodology employed in the field are summarised below: 
Table 4.  Field Methodology 

Activity/Item Details 
Groundwater Bore -
Gauging  

All monitoring bores were gauged using an interface probe to determine the 
depth to groundwater prior to the commencement of sampling. Groundwater 
gauging recorded information is presented in Appendix A.  

Groundwater Bore - 
Sampling Method 

All bores were sampled using low-flow technique (peristaltic pump), with the 
exception of GW-D8 and BH12 which were sampled using micro-purging 
(bladder pump). According to the BAR the bladder pump is required for bores 
with a water level greater than 7 m below ground level (GW-D8 and BH12). 
The inlet of the pump was positioned with approximately at least 0.5-1 m of 
water above. Ex-situ measurements of water quality parameters were taken 
on site using a multi-parameter instrument (YSI Pro DSS) fitted with a flow-
through-cell. The parameters included pH, dissolved oxygen (DO), redox 
potential, temperature and electrical conductivity (EC). 
Field parameters are presented in tabulated form  Appendix A. 

Surface Water - 
Sampling Method  

The YSI Pro DSS was used to take in-situ measurements of water quality 
parameters, including those taken at groundwater bores and water turbidity.  
Where water level permitted, the measurements were profiled at different 
depths. Field parameters are presented in tabulated form in Appendix A. 

Sample Analysis Primary samples were analysed by ALS, a NATA accredited laboratory, using 
standard methods. Laboratory QA/QC measures included duplicate and 
rinstate samples. Duplicate samples were taken at one groundwater bore and 
one surface water location each round, and rinsates were taken at a frequency 
of one per day of sampling.   

Field Documentation All field records were logged on standardised field forms and included the date 
and time, location, field personnel, quality assurance / quality control (QA/QC) 
sample information and details of the sampling observations, provided in 
Appendix B. 
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Activity/Item Details 
Sample Preparation, 
Preservation and 
Transportation 

Samples were placed in laboratory-supplied bottles containing appropriate 
preservatives. Samples were labelled in accordance with the monitoring 
location, field personnel and date, placed in eskies chilled with ice and 
forwarded to the laboratory under standard chain of custody (COC) 
procedures. Copies of the laboratory documentation are presented in 
Appendix C. 

Decontamination 
Procedure 

Decontamination of all non-disposable equipment was completed between 
sample locations.  
Disposable equipment such as bladders and gloves were replaced between 
each location. 

Equipment 
Calibration 

All field equipment was calibrated by field staff prior to use on-site. Calibration 
reports for all equipment are provided in Appendix D. 

 Data Assessment Methodology 2.3
The parameters total dissolved solids (TDS) and corrected redox (redox) were based on the 
field measurements taken for EC and redox potential. These parameters are included in the 
field results in Appendix A.  

Data from field sheets were reviewed immediately to determine whether results exceeded 
the guideline parameters. Where potential exceedances were noted, contingency actions 
(re-sampling) were undertaken. The data was also reviewed and compared with previous 
results to determine if concerning trends were evident. If data was consistent with previous 
results or a one off spike returning to baseline data, it was not deemed an exceedance and 
was not reported further.  

 Variations  2.4
The program was generally compliant with Conditions 9-10 in the MS 1008 and 
requirements of the WMMP. Variations due to conditions outside of the project control/scope 
from the WMMP are listed in Table 5.  
Table 5.  Variations from WMMP 

 Obligation Variation 
1 Secondary parameters taken annually in 

October – Total acidity, total alkalinity 
and major anions and cations  

Was not completed in October 2017 for groundwater 
or surface water. It will be undertaken in October 2018.  

2 Sampling not completed at all 
groundwater bores  

Two groundwater bores are no longer in use; 
• GW-D7: limestone in bore, last sampled in Dec 

17 

• T2F: public vandalism, last sampled in May 2018 

Bore T3C was temporarily unable to be gauged 
sampled from June 2018 onwards, due to being 
flooded under the wetland.  

3 Surface water levels will be manually 
measured using a water level stake. 
Existing DoW water level stakes will be 
used where possible 

The depth of the YSI DSS probe was taken at each 
recorded of field parameters, which was taken just 
above ground level.   

4 Surface water locations unable to be 
sampled throughout the reporting period  

Many of the surface water locations were dry between 
March – June 2018.  

5 Sampling at A1E not completed/location 
varied  

A1E surface water location was varied or not sampled 
due to health and safety considerations (located in 
centre of wetland)  

6 BH12 as a reference bore  BH12 construction zone 
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3 GROUNDWATER  
 Groundwater Gauging  3.1

Groundwater gauging and rainfall (BoM data) is presented in Figure 3-1. Groundwater level 
is displayed inversely, in metres below top of casing (mBTOC), where an increase in water 
level is indicated by a result that is close to 0 m. Based on figure below, groundwater levels 
are relatively stable, with peaks and troughs correlating with rainfall events. These results 
indicate that groundwater in this region is influenced primarily by seasonal fluctuations. 
 

 
Figure 3-1.  Impact Groundwater Levels and Rain Gauge Data (BoM 2018) 

 Water Quality Parameters  3.2
3.2.1 Summary of field results  
Stabilised groundwater measurements were taken fortnightly, and are summarised below: 

1. Water temperature was stable throughout the 12 months, with the lowest average in 
August 2017 at 18.4 ºC and highest average in April 2018 at 21.3 ºC 

2. pH was consistent throughout the 12 months of reporting, with the 12 month average 
for reference bores and impact bores both resulting a pH of 5.6, indicating overall 
neutral and slightly acidic conditions   

3. TDS average, as derived from EC, ranged from 271 mg/L (June 2018) to 539 mg/L 
(October 2017) for impact bores, and 329 mg/L (May 2018) to 682 mg/L (October 
2017) for reference bores. The average TDS values indicate freshwater conditions, 
with impact bores slightly fresher than the reference bores 
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4. DO was consistent throughout all bores for the 12 months of reporting, with the 
lowest average in November 2017 at 1.14 mg/L and highest average in August 2017 
at 2.05 mg/L. 

5. Corrected redox (calculated) is based of redox potential (field measured), and is 
related to pH and DO. Corrected redox was consistent across all bores with the 
lowest average occurring in July at -71.69 mv, and the highest average in September 
2017, with a value of 271 mV.  

Water quality parameters that were compared to guideline triggers are pH, EC and TDS, and 
are discussed in in detail below in sections 3.2.2 and 3.2.3.  

3.2.2 pH  
The pH results were compared the baseline trigger and ANZECC guideline outlined in the 
WMMP. The trigger for both guidelines are defined by an acceptable pH range, with the 
baseline trigger range between 5.2 – 5.9 and ANZECC guidelines between 7- 8.5. This 
indicates that a result between the two guidelines (pH of 5.9 – 7), is in exceedance of both 
triggers, when it would be representing neutral conditions.  

Figure 3-2, and at reference bores in Figure 3-3. The shaded areas represent results 
‘exceeding’ triggers, with red indicating results in exceedance of both guidelines (less than 
5.2 or greater than 8.5), and grey representing pH results in between the two guidelines.  
 

 

Figure 3-2.  pH results at impact groundwater bores  

4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

9

Nov-16 Jan-17 May-17 Jul-17 Oct-17 Jan-18 Apr-18 Jul-18

pH

BH10 GW-D3 GW-D4

GW-D5 GW-D7 GW-D8

GW-T3B GW-T3C GW-T3E-A

BAR Trigger min BAR Trigger max ANZECC Trigger Min

ANZECC Trigger Max Construction Commencement



 

 

  19 
 

As can be seen Figure 3-2, all bores, with the exception of GW-D7 semi-frequently exceed 
the baseline trigger range, both before and after the construction commencement, and as a 
result are considered to represent natural variation. There are no results above the ANZECC 
guideline (greater than 8.5). Exceedances below the baseline trigger (less than 5.2), are not 
concerning, as all results fluctuate between monitoring rounds, with no long-term trends.  
 
The pH at GW-D7 has consistently been higher than the baseline trigger, with results from 
the current reporting period within the ANZECC guidelines. As these results are within 
neutral conditions, and consistent with previous data (shown in figure), it is likely to represent 
natural conditions. Further sampling at GW-D7 was not possible due to a blockage in the 
bore.  
 
 

 

Figure 3-3.  pH results at reference groundwater bores  

Reference bore pH results (Figure 3-3), are clearly seen to sit within the baseline range or in 
the ‘grey area’ (in between the guidelines), representative of neutral conditions. BH12 shows 
two pH spikes from the graph; however results returns within the acceptable baseline range 
the following monitoring rounds.  

The pH at all locations represents a neutral aquifer, and results are considered to be within 
natural variation. The trigger ranges should be updated to reflect the variation of pH, and to 
include results between the guidelines.  
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3.2.3 Electrical Conductivity and Total Dissolved Solids  
EC (field measured) and TDS (based on EC) were only compared to the baseline triggers, 
which states an acceptable range for EC is between 274-1199 uS/cm and TDS between 
178-780 mg/L. EC and TDS results below the baseline range indicate fresher water 
conditions, due to rainfall events, and are unlikely to be caused by construction activities. EC 
and TDS follow identical trends with the same exceeding results, hence only EC will be 
discussed in detail further. Figure 3-4 shows EC results at groundwater bores. The red 
shaded area indicates results exceeding the EC trigger range, whilst the grey section 
represents results that were below the range. 
 
EC results occasionally exceeded the baseline trigger at all locations, with the exception of 
GW-D7, GW-D4, GW-T3B, BH10 and BH12. Clearly seen in Figure 3-4, EC results at GW-
D7 have been consistently above the baseline range, throughout both the reporting period 
and pre-construction period. GW-D7 results are interpreted to be slightly more saline 
compared to the baseline trigger, however are considered to be natural groundwater 
variations, due to the consistency of pre-construction data. The EC results at GW-D4 and 
GW-T3B have consistently been recorded below the baseline trigger (grey area of Figure 
3-4), indicating slightly fresher conditions at these monitoring bores. These lower ‘exceeding’ 
results are from rainfall replenishment, and are considered to be within natural water 
variation.  
 
In the current reporting period, BH10 and BH12 both had a one-off spike in EC (March 
2018), of which both immediately returned below the baseline trigger in the following round. 
The higher salinity at these locations is considered to be the result of a lower than average 
rainfall during February and March 2018 (BOM 2018), and are therefore within seasonal 
variation of EC. EC and TDS results are considered natural and seasonal water variation. 
The trigger ranges should be updated to reflect the variation of ED, and to include results 
below the guidelines.  
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Figure 3-4.  EC results at semi-frequently exceeding groundwater bores  

 Analytical Results  3.3
3.3.1 TRH/BTXN 

1. Total recoverable hydrocarbons (TRH) were detected on two occasions, both being 
the C16-C34 fraction, occurring at BH10 and GW-T3E-A, and is discussed further 
below 

2. BTEXN was not detected above the laboratory limit of reporting (LOR) across all 
results during the 12 month reporting period.  

According to the WMMP the baseline trigger for C16-C34 TRH fraction is100 µg/L. The two 
detections at BH10 (January 2018) and GW-T3E-A (November 2017) exceeded this value, 
at 160 µg/L and 1210 µg/L respectively.  
 
GW-T3E-A is located almost directly on a main track frequently used by the general public, 
local council rangers/officers and by Department of Parks and Wildlife officers. 
The multi-purpose track is used by motor vehicles and motorbikes, which could be impacting 
the results of samples. It is also noted that no Project-related construction activities are 
currently occurring near this site, making it unlikely that the Project has contributed to the 
trigger exceedances. BH10 is located closer to construction activities, however the 
exceedances is relatively small, and all other results are below the LOR.  
 
Due to the infrequency of these two exceedances and the return to baseline levels at the 
next monitoring event, they are considered to be an anomaly and unrelated to the 
assessment of groundwater quality. 
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3.3.2 Dissolved Metals  
Groundwater was tested for dissolved metals (filtered and unfiltered), with full results in 
Appendix A. The metal AOCs that were compared with the baseline triggers and/or ANZECC 
guidelines are summarised below:  

• Filtered arsenic results exceeded the 2 µg/L baseline trigger at BH10, GW-D5, GW-D7 
and GW-T4C, with all other locations below the LOR. No exceedances of the 13 µg/L 
ANZECC guideline occurred. ‘Exceeding’ values were within 2 – 5 µg/L, hence results 
are considered within natural groundwater variation. 

• Filtered lead had 19 total ‘exceedances’ of the baseline across 11 bore locations, 
between July to September 2017. The baseline trigger for filtered lead was 1 µg/L, and 
the highest exceedance was 2 µg/L. Additionally, the LOR for filtered lead is 1 µg/L, 
therefore any laboratory detections would be in exceedance of the baseline. No results 
had exceeded the ANZECC guidelines (3.4 µg/L). The results are representative of 
natural variation. 

• Filtered nickel had total four exceedances of both the Guidelines (baseline = 10.4 µg/L, 
ANZECC = 11 µg/L). Three exceedances were at GW-D8 and one-off at BH12. No 
construction activities have occurred within close proximity to GW-D8, and all 
exceedances only occurred July to August 2017. BH12 is a reference bore, with one 
exceedance in August 2017. Given the bore location and type, it is unlikely that the 
project has impacted these bores, and results are considered within natural variation. 

• Filtered cadmium and filtered selenium had no exceedances over the reporting period.  
• Filtered metals with semi-frequent exceedances included aluminium, chromium, copper, 

iron, manganese and zinc. These are discussed in further detail below. 
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Filtered Aluminium  

Over the reporting period (2 July 2017 to 1 July 2018) aluminium was detected at all 
groundwater locations, and semi-frequently exceeded at BH10, GW-D4, GW-D5, GW-T3B 
and GW-T3E-A (Figure 3-5). There was no defined ANZECC trigger value, hence aluminium 
only compared with the baseline. Over the 12 month reporting period all bores fluctuate to 
within the baseline range, and are likely to be indicative of natural conditions. GW-D4 had a 
sharp peak of 3550 µg/L in April 2018, however is not concerning as the concentration 
returns to below the baseline trigger level following further monitoring.  

 
Figure 3-5.  Filtered aluminium concentration at commonly exceeding groundwater bores  
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Filtered Chromium  

Chromium was detected at seven bores (Figure 3-6), which all frequently exceeded the 
ANZECC guidelines of 1 µg/L, but not the BAR trigger levels at 10.8 µg/L. The LOR for 
filtered chromium is 1 µg/L, hence all detections exceed the ANZECC guideline value. As 
can be seen in the figure all values are within the baseline trigger, and would therefore be 
representative of localised natural water variations.  

 
Figure 3-6.  Filtered chromium concentration at commonly exceeding groundwater bores 
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Filtered Copper 

Copper was detected only at the locations shown in Figure 3-7.The grey area represents 
results in exceedance of only the ANZECC guideline trigger (1.4 µg/L) and the red area 
indicates results exceeding both ANZECC and the baseline triggers (4 µg/L0). GW-T3E-A 
and GW-T4B exceeded only the ANZECC guideline whilst the remaining bores had 
exceedances of both Guidelines. 

Prior to the construction start date, there were semi-frequent exceedances of copper, 
although these were not concerning as results fluctuated back below the trigger levels. From 
November 2017, there were no exceedances of filtered copper. Considering previous data 
from November 2016, there has been a large variance for filtered copper concentration prior 
to construction activities. Results from the current reporting period are considered to be 
within natural water variation.  

 
Figure 3-7.  Filtered copper concentration detected in groundwater bores  
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Filtered Iron 

Concentrations of filtered iron were detected at all locations, with the semi-frequently 
exceeding bores displayed in Figure 3-8. There is no ANZECC guideline trigger value for 
filtered iron, with concentrations compared to the baseline value of 2932 µg/L.  

Reference bores GW-T4C, GW-T4B and GW-T2F all exceeded the baseline trigger. As 
reference locations, conditions at these bores are not impacted by project activities and 
represent natural variation of the area. GW-T4C results are consistently outside the baseline 
trigger (with one exception in April 2018) which is clearly seen to be consistent with pre-
construction data. GW-T4B had a one-off exceedance in December 2017, however also as a 
reference bore this it is unlikely to be caused by the project, and is representative of natural 
variation.GW-T2F had two sharp peaks in January and April 2018, and had been identified in 
the BAR as consistently one order of magnitude above the baseline range (Aurecon 2016). 

All other semi-frequent exceedances or sharp peaks at impact bores appear to be reflective 
of natural variation, as the results drop back below the trigger level following further 
monitoring.  

 
Figure 3-8.  Filtered iron concentration at commonly exceeding groundwater bores 
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Filtered Manganese 

All groundwater locations had detected filtered manganese. No exceedances of the 
ANZECC guidelines occurred, however there were exceedances of the baseline trigger 
(Aurecon 2016) shown in Figure 3-9 (grey area). The ANZECC guideline for filtered 
manganese was 1900 µg/L and baseline trigger 17.2 µg/L.  

GW-T2F was identified in the BAR as consistently one order of magnitude above the 
baseline range during the baseline survey. GW-D7 had an increasing trend, however 
returned to below the baseline trigger in following sampling rounds. All other exceedances 
appear to be consistent with natural variation.  

With the ANZECC guidelines set to 1900 µg/L, and the highest concentration of filtered 
manganese recorded being 98 µg/L (GW-D7, July 2017), the baseline does not seem 
appropriate for the Project WMMP. Additionally the baseline trigger does not account for T2F 
or the natural variation of filtered manganese.  
 

 
Figure 3-9.  Filtered manganese concentration at semi-frequently exceeding bores 
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Filtered Zinc 

Dissolved zinc was detected at all locations; Figure 3-10 displays zinc concentration at BH12 
and GW-D8 and Figure 3-11 shows concentrations of all other semi-frequent exceedances. 
The baseline trigger is 5 µg/L, which is also the LOR for filtered zinc, therefore all detections 
exceed the baseline. 42 of the 48 exceedances were above both guideline values (red area), 
whilst only six of the 42 exceeded only the BAR trigger. Figure 3-10 shows a sharp peak for 
GW-D8 and BH12 in July 2017, however these occurred prior to construction activities and 
returned below the guideline values in following further monitoring, and therefore is likely due 
to natural groundwater conditions. Figure 3-11 shows the semi-frequent exceedances for the 
remainder of the bores that are a result of natural variation (Aurecon 2016).  

 
Figure 3-10.  Filtered zinc concentration at BH12 and GW-D8 groundwater bores 

 
Figure 3-11.  Filtered Zinc concentration at ‘low range’ exceeding groundwater bores  
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3.3.3 Nutrients  

Summary  

1. Nitrite (as N) results were below both the baseline trigger (0.65 µg/L) and ANZECC 
trigger (0.1 µg/L) across all locations  

2. Results for Ammonia (as N), nitrate (as N), total Kjeldahl nitrogen, total nitrogen (as 
N) and total phosphorus all semi-frequently exceeded the guideline triggers, and are 
discussed in further detail below   

Ammonia (as N) 
All locations, with the exception of GW-D4 have results exceeding the ANZECC trigger level 
of 0.04 mg/L (Figure 3-12). In the last 12 months only GW-T4B (reference bore) exceeded 
both guidelines, however the bore is outside the construction impact zone and results are 
consistent with the data prior to construction.  
 
The ANZECC guideline for ammonia concentrations is not appropriate, as the majority of 
bores consistently exceed the 0.04 mg/L trigger level. Apart from GW-T4B reference bore 
there were no other exceedances of the baseline trigger, therefore the baseline levels are a 
more suitable trigger level for the Project WMMP.  
 

 
 
Figure 3-12.  Ammonia concentration at exceeding groundwater bores  
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Nitrate (as N) 

Nitrate was detected at all locations, with regular exceedances of both the baseline and 
ANZECC triggers occurring at six groundwater locations (Figure 3-13). However considering 
long term data (prior to construction), GW-D7, BH12 and GW-D4 have consistently been 
above the baseline, and are likely to be representative of natural water conditions. 
Additionally, GW-D4 results from the BAR were noted to be one order of magnitude above 
the trigger level (Aurecon 2016). All other semi-frequent considered as natural variation, 
suggested by previous years of monitoring.  
 
Considering the high frequency of detection in all bores, it appears that the ANZECC 
guidelines may not be suitable for the project WMMP, and an adjustment to the baseline 
trigger is required to allow for natural variation of nitrate. 
 

 
 
Figure 3-13.  Nitrate concentration at exceeding groundwater bores 
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Total Kjeldahl nitrogen (TKN) 

TKN does not have an ANZECC guideline trigger and data was only compared to the 
baseline trigger of 1.46 mg/L. Figure 3-14 shows concentrations of TKN from September 
2015, with variations and exceedances consistently occurring prior to the construction start 
date. In the current reporting period only three locations had semi-frequent to frequent 
exceedances, being BH10, GW-D7 and GW-D8. With peaks occurring prior to construction 
start date as well as some semi-frequent exceedances the results are likely to represent 
natural groundwater variation.  
 
The data set from the baseline survey shows GW-D4, GW-D7 and GW-D8 were consistently 
exceeding the baseline trigger and BH10 was consistently below the trigger (Aurecon 2016). 
Analysing the monitoring data in Figure 3-14, it can be noted that BH10 has had several 
spike occurrences, and GW-D4 results were all below the baseline trigger. The data set 
additionally shows consistent fluctuation in TKN from 0 – 6.4 mg/L, which are considered to 
be natural variation. Adjustment of the baseline trigger is required to reflect the natural water 
conditions at these locations.  
 

 
Figure 3-14.  Total kjeldahl nitrogen concentration at exceeding groundwater bores 
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Total nitrogen (as N) 

Total nitrogen (TN) results semi-frequently exceeded both the ANZECC guidelines and the 
baseline trigger at BH10 over the reporting period. BH10 (Figure 3-15) had variations above 
the guideline prior to construction, therefore is consistent with natural variation. The figure 
also shows BH12, GW-D7 and GW-D4 consistently above the guideline triggers (including 
pre-construction data), and therefore the results are characteristic of the local natural 
conditions.  
 
The BAR identified GW-D7 and GW-D8 values above the trigger in the baseline survey. In 
the most recent reporting round, GW-D8 had only three exceedances from October to 
December 2017, whilst BH12 and GW-D7 were consistently above.  
 
Given the variation in concentration prior to construction, the baseline trigger levels should 
be altered to reflect natural groundwater conditions.   
 

 
 
Figure 3-15.  Total nitrogen concentration at exceeding groundwater locations  
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Total Phosphorous  

All locations had results exceeding the ANZECC guideline trigger (0.06 mg/L) for total 
phosphorous (TP) over the reporting period, with the exception of GW-T3C. Figure 3-16 
shows TP concentration for all other locations from September 2015.  
 
GW-T4B is consistently above the baseline range, to which in the Aurecon define in the BAR 
as this location having a higher baseline trigger of 0.374 mg/L, allowing for natural variation. 
At the start of the reporting period (July to November 2017), GW-D7 was frequently above 
both Guideline triggers (red area). However viewing previous data, there have been several 
spikes of TP at this location. Further testing (after November 2017) was not possible due to 
a blockage in the bore; however due to spikes occurring prior to construction, results are 
likely to be the within natural variation of TP. The one-off spike in BH10 in January 2018, 
(post-construction) was potentially of concern, however as the concentration decreased 
below the guideline triggers in the following round, it is not likely to be a result of 
contamination.  
 
All other semi-frequent exceedances and spikes (BH12, GW-T3E-A and GW-D4) are 
characteristic of natural variation.  
 

 
 
Figure 3-16.  Total phosphorous concentration at exceeding groundwater locations 
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4 SURFACE WATER  
 Background Information 4.1

Surface water monitoring was undertaken at the same frequency as the groundwater 
monitoring, with 14 monitoring locations over five wetlands. Each wetland has individual 
BAR trigger levels. Bibra Lake is a permanent wetland with sampling occurring throughout 
the 12 month period. The remaining lakes; North Lake , Frog Swamp, Roe Drain and Roe 
Swamp are ephemeral and could not be sampled in dry months. Water quality parameters 
are discussed in relation to other surface water locations. 
Table 6.  Sampling period for wetlands  

Surface water Location Sampling Period  
Reporting period: 2 July 2017 – 1 July 2018 Start Finish 
Bibra Lake  BLNS-B1 July 2017 July 2018 

A2 July 2017 July 2018 

A2S July 2017 July 2018 

North Lake   NLWS (N2) July 2017 March 2018 

A1 July 2017 February 2018 

A1N August 2017 February 2018 

A1E August 2017 February 2018 

Frog Swamp  FS2 July 2017 December 2017 

FS4A August 2017 November 2017 

Roe Drain  RD1 July 2017 November 2017 

RD1A August 2017 October 2017 

Roe Swamp  A3 August 2017 November 2017 

S1 July 2017 November 2017 

 
Figure 3 in the WMMP shows the surface water monitoring locations in relation to the 
previously proposed project envelope. Due to changes to the overall project, the project 
construction envelope is now smaller in size, with the majority of wetland monitoring 
locations located outside the construction area and at a considerable distance to any Project 
activities. Current construction activities for the Murdoc Drive connection are in closest 
proximity to Roe Swamp and Roe Drain. 
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 Water Quality Parameters  4.2
4.2.1 pH  
The WMMP outlines individual trigger level ranges for pH at each wetland; five in total. The 
acceptable pH range is a result from 5.2 to 8.9, with the range varying slightly at each 
individual wetland. Results were also compared to the ANZECC guidelines for freshwater, 
which has an acceptable pH range of 7 – 8.5. The majority of pH results seen in Figure 4-1 
are reported from 5.5 – 8.5. These results are within the overall acceptable pH range and 
are indicative of neutral water conditions. 

At ephemeral wetlands, pH recorded in the reporting period (2 July 2017 to 1 July 2018) 
varied greatly between ‘drying’ and ‘wetting’ cycles. Baseline data collected from November 
2016 (shown in Figure 4-1) shows that there is consistent seasonal variance across the 
wetlands. The pH at all locations is seen to increase in months following high rainfall periods, 
and decrease following low rainfall periods. Aurecon (2016) also confirm in the BAR that low 
pH at North Lake locations (A1, A1N, NLWS-N2) occurs periodically (June to July) in the 
initial wetting cycle. Results from August 2018 have also been included, which show all 
North Lake locations increase to a neutral pH.  

pH results are not of concern, with exceedances considered within seasonal and natural 
variance (Aurecon 2016). The full list of results and comparison against individual triggers 
are shown in Table 1 in Appendix A. 

 
Figure 4-1.  pH at surface water locations  
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4.2.2 Electrical Conductivity and Total Dissolved Solids  
Electrical conductivity (EC) and total dissolved solids (TDS) results were compared against 
respective trigger levels as defined by the WMMP and developed in the BAR for each 
wetland (Aurecon, 2016; Strategen, 2016). The variance identified in the BAR for EC is high, 
with the total range across all triggers from 344 uS/cm to 8130 uS/cm. All locations semi-
frequently exceeded their respective wetland trigger, however these are considered to be 
within natural and seasonal variation, with results presented in Figure 4-2, below. EC 
generally showed a subsequent decrease after high rainfall periods, with higher EC reported 
following dry conditions. 
 

 

Figure 4-2 - Electrical conductivity (EC) at all surface water locations 
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TDS results are derived from EC, with results exceeding individual baseline triggers at every 
monitoring round at all wetlands, with the exception of Frog Swamp (FS2 and FS4A).   
 
According to the WMMP, an acceptable TDS range at Frog Swamp is between 0.522 mg/L 
to 732 mg/L. The remaining wetlands have a much smaller baseline trigger value, with the 
total range for acceptable TDS values between 0.283 mg/L to 4.3 mg/L. Figure 4-3 shows 
TDS results from November 2016, showing consistent trends in variations prior to 
construction commencement. TDS results for the current reporting period are considered to 
be within natural and seasonal variation. The baseline triggers for TDS are therefore 
considered inaccurate and require updating to reflect natural conditions present at the 
wetlands. 
 

 
Figure 4-3.  TDS at surface water locations  
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4.2.3 Turbidity  
Turbidity results varied considerably over the reporting period, and in previously collected 
baseline data, shown in Figure 4-4. The baseline triggers identified by Aurecon (2016) in the 
BAR vary substantially between each wetland. According to the WMMP, the highest baseline 
trigger was identified for Roe Swamp, with an acceptable turbidity range of 8.98 to 1078 
NTU, whilst the lowest was at Frog Swamp with an acceptable range of 1.5 – 5.5 NTU. 
Turbidity was also compared to the ANZECC freshwater guidelines, which have an 
acceptable range of 10-100 NTU. 
  
With consistently varying results prior to construction and infrequent exceedances against 
either individual BAR triggers or the ANZECC guideline, turbidity results are considered to 
be within natural variation. 
 

 
Figure 4-4.  Turbidity (NTU) at surface water locations 

 
 
 
  

DeMeloS
Stamp



 

 

  39 
 

 Analytical Results  4.3
The WMMP also outlines localised BAR triggers for analytes of concern (AOC), specific to 
each wetland. The analytical results for surface water are summarised in three sections; 
4.3.1, 4.3.2 and 4.3.3. A high level summary of each results section is presented at the end 
of each section. 

Individual exceeding results against localised BAR trigger and the ANZECC guidelines are 
provided in tables after each summary for the wetland locations presenting the following 
information: 

– Where baseline trigger values are displayed in RED text, an exceedance of that 
trigger has occurred. 

– AOC are only listed if there are corresponding guidelines to compare results and if 
one or both triggers have been exceeded. 

– For analytes where either only the BAR or ANZECC trigger is available, only one 
guideline is listed in the table. 

The full analytical results are presented in Table 2, Appendix A. Laboratory reports are 
provided in Appendix C. 
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4.3.1 TRH/BTEXN 
Surface water samples were analysed for total recoverable hydrocarbons (TRH), total 
petroleum hydrocarbons (TPH) and organics (BTEXN). TRH and BTEXN AOC were 
compared to localised BAR and ANZECC triggers. TPH analytes do not have an associated 
baseline or ANZECC guideline and as such are not discussed in the report. As each wetland 
has localised trigger levels, detailed exceedances for each wetland are shown in Tables 7 
to10. Several increases in the TRH fraction >C10-C16 were noted throughout the reporting 
period, with trigger levels and monitoring results displayed in Figure 4-5. The trigger levels 
(dotted lines) correspond to the similar coloured location results.  

S1 (Roe Swamp; blue line) and FS4A (Frog Swamp; red line) have historically shown 
increases in concentrations recorded in baseline data during November 2015, in November 
2016 and again in November 2017 (Aurecon, 2016). Monitoring location RD1 (Roe Drain; 
green line) also increased in concentration during November 2017, however had not 
previously shown an increase during the current program. Baseline data collected to inform 
the trigger values shows that concentrations at this location increased during November and 
December 2015 at a smaller scale. For all locations, it was not possible to continue sampling 
after November 2017, due to the ephemeral nature of the wetland (drying cycle).  

Increased concentrations of >C10-C16, as well as other TRH fractions which show an 
increase during this time period, are considered representative of seasonal variation. 
Decreased surface water depth combined with an increase in temperature can result in 
increased breakdown of natural organic matter, causing an increased concentration of non-
petroleum organic matter and polar compounds. These compounds can be detected as part 
of TRH analysis and cannot be separated unless silica gel clean-up is performed on the 
samples (CRC, 2018). In this circumstance, due to the distance of the surface water 
locations from project activity, the infrequency of exceedances and the small scale of the 
exceedances, it is considered unlikely to relate to the activities of the Project and is not 
considered to be a contamination event. Results from August 2018, following seasonal 
rainfall, have been included to show all locations have decreased below the LOR for C10-
C16 when sampling was possible again.  
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Figure 4-5.  C10-C16 TRH Fraction at North Lake, Frog Swamp, Roe Drain and Roe Swamp locations  

North Lake shows minor exceedances of C6-C10 and >C10-C16 fraction hydrocarbons 
throughout the reporting period. These exceedances have occurred during August and 
September, in comparison with baseline data which historically recorded concentrations at 
these levels or greater throughout warmer months. The fluctuations above and below the 
trigger value can be attributed to natural variation; as the wetland is located at a significant 
distance from the Project activities and the exceedances are minor in nature.  
Toluene exceedances at this location are relatively minor in nature and are considered 
unrelated to Project activities. 
Table 7.  TRH and BTEXN Exceedances at North Lake  

AOC 
Triggers 

(µg/L) 
Exceedances  

TRH A1 A1E A1N NLWS-N2 

C6-C10 fraction BAR: 25 
LOR: 20 

• 40 µg/L (Sep 17) • 40 µg/L (Sep 17) • 30 µg/L (Sep 17) • 40 µg/L (Sep 17) 

>C10-C16 fraction  BAR: 25 
LOR: 20 

• 120 µg/L (Aug 17) 
• 160 µg/L (Sep 17) 

- • 110 µg/L (Aug 17) • 140 µg/L (Sep 17) 

>C16-C34 fraction BAR: 828 
LOR: 100 • 970 µg/L (Aug 17) - - - 

BTEXN A1 A1E A1N NLWS-N2 

Toluene 
BAR: 1 
LOR: 2 • 9 µg/L (Sep 17) 

• 17 µg/L (Sep 17) 
• 11 µg/L (Oct 17) 

• 18 µg/L (Sep 17) 
• 2 µg/L (Oct - Nov 

17) 

• 9 µg/L (Sep 17) 
• 2 µg/L (Oct 17) 

Total BTEX BAR: 5 
LOR: 10 • 9 µg/L (Sep 17) 

• 17 µg/L (Sep 17) 
• 11 µg/L (Oct 17) 

• 18 µg/L (Sep 17) 
 

• 9 µg/L (Sep 17) 
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Frog Swamp only had minor exceedances over the reporting period; with >C10-C16 
detected once and >C16-C34 reported twice over the twelve month period. As has been 
discussed previously, spikes in TRH fraction detects during the “drying cycle” are likely to be 
attributed to an increased concentration of natural organic matter (NOM). 
Table 8.  TRH and BTEXN Exceedances at Frog Swamp 

AOC 
Triggers 

(µg/L) 
Exceedances 

TRH FS2 FS4A 

>C10-C16 fraction  BAR: 25 
LOR: 20 

- • 220 µg/L (Nov 17) 

>C16-C34 fraction BAR: 100 
LOR: 100 

• 140 µg/L (Nov 17) 
• 190 µg/L (Dec 17) 

• 320 µg/L (Nov 17) 

BTEXN • No exceedances of BTEXN 

Roe Drain results were largely below the laboratory limit of reporting (LOR), with the majority 
of exceedances occurring during November. Following November sampling, conditions are 
too dry to enable samples to be taken again until significant rainfall has occurred. These high 
levels of TRH fractions are therefore attributed to seasonal influence on NOM. 
Table 9.  TRH and BTEXN Exceedances at Roe Drain 

AOC 
Triggers 

(µg/L) 
Exceedances 

TRH RD1 RD1A 

>C10-C16 fraction  BAR: 60 
LOR: 20 

• 260 µg/L (Oct 17) 
• 320 µg/L (Nov 17) 

• 120 µg/L (Sep 17) 

>C16-C34 fraction BAR: 940 
LOR: 100 • 2160 µg/L (Nov 17)  - 

>C34-C40 fraction BAR: 426 
LOR: 100 • 2200 µg/L (Nov 17) - 

BTEXN • No exceedances of BTEXN 

 
Roe Swamp sampling locations recorded minor exceedances for toluene. 
Table 10.  TRH and BTEXN exceedances at Roe Swamp 

AOCs 
Triggers 

(µg/L) 
Exceedances 

TRH A3 S1 

C6-C10 fraction 
 

BAR: 25 
LOR: 20 

• 40 µg/L (Nov 17) • 30 µg/L (Nov 17) 

>C10-C16 fraction  BAR: 91 
LOR: 20 

- • 130 µg/L (Oct 17) 
• 140 µg/L (Nov 17) 

>C16-C34 fraction BAR: 100 
LOR: 100 • 110 µg/L (Nov 17) • 260 µg/L (Nov 27) 

>C34-C40 fraction BAR: 100 
LOR: 100 

- • 210 µg/L (Nov 17) 

BTEXN    

Benzene 

BAR: 1 
ANZECC: 950 
LOR: 1 

• 9 µg/L (Sep 17) 
• 17 µg/L (Oct – Nov 17) 

• 5 µg/L (Jul 17) 
• 3 µg/L (Sep 17) 
• 7 µg/L (Oct 17) 
• 14 µg/L (Nov 17) 

Total BTEX 
BAR: 5 
LOR: 10 • 9 µg/L (Sep 17) 

• 17 µg/L (Oct – Nov 17) 

• 5 µg/L (Jul 17) 
• 7 µg/L (Oct 17) 
• 14 µg/L (Nov 17) 
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A high level summary of all TRH and BTEXN results presented in Table 11, below. Overall, 
no concerning trends have been identified for these analytes, with infrequent and minor 
exceedances attributed to natural organic matter influenced by seasonal variation. 
 
Table 11.  Hydrocarbons/BTEXN surface water summary 

Wetland   Exceedances   Conclusions 

Bibra 
Lake • No exceedances  

NA (no exceeding results)  

North 
Lake  • Occasional exceeding TRH fractions: C6-C10, C10-

C16 and C16-C34  
• Occasional exceeding BTEXN analytes: total BTEX 

and toluene 
• All exceedances occurred between Sep to Oct 2017  

• All results appear to be within natural water 
variation, with occasional exceedances  

• There are no concerning trends (results 
fluctuating below trigger)  

• Some peaks in C10-C16 fraction, see 
Figure 4-5,  

Frog 
Swamp  

• All exceedances occurred between Nov to Dec 2017  
• Exceeding TRH fractions C10-C16 and C16-C34  

• There are no concerning trends (results 
fluctuating below trigger)  

• Spikes of C16-C34 are not of concern, as 
they are one off results  

• Some peaks at FS4A for C10-C16 fraction 
see in Figure 4-5 

Roe 
Drain  

• All exceedances occurred between Oct to Nov 2017  
• Exceeding TRH fractions: C10-C16, C16-C34 and C34-

40 

• No concerning trends  
• Two large spikes of C16-C43 and C34-40 

occurred at RD1 in Nov 17, however it was 
a one-off event, and no spikes occurred at 
RD1A 

• Some peaks in C10-C16 fraction, see 
Figure 4-5 

Roe 
Swamp  

• All exceedances occurred between Jul to Nov 2017  
• Exceeding TRH fractions: C6-C10, C10-C16 and C16-

C34  
• Exceeding BTEXN analytes: total BTEX and toluene 

• No concerning trends, all exceeding results 
appear to be within the natural water 
variation  
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4.3.2 Metals 
Samples were analysed for total and filtered metals which were assessed against the BAR 
and ANZECC guidelines (see Appendix A). An overview is provided in Table 17, with 
detailed exceedances against individual wetland triggers displayed in Tables 14-18.  
 
Bibra Lake, as the only permanent wetland, shows the most stable results for dissolved 
metals. All exceedances for this wetland occur within the natural variation of surface water 
(Aurecon 2016). The remaining ephemeral wetlands semi-frequently spike across several 
metal AOC and consistently exceed in others; detailed further below.   
 
FS4A (Frog Swamp) had a significant increase in filtered copper (84 µg/L) in October 2017, 
exceeding both the BAR trigger (1.9 µg/L) and ANZECC trigger (1.4 µg/L). FS4A has not 
had any increases of this magnitude occurr in previous recorded data. This heightened 
concentration is not considered to be of concern, as this is a one-off occurrence, with no 
long term trends identified. The concentration immediately returned to below the trigger level 
the following sampling event and is not considered to be an anomalous result.  
 
Filtered aluminium consistently exceeded respective BAR triggers at North Lake (A1, A1E, 
A1N and NLWS-N2) and Roe Drain locations (RD1 and RD1A), with concentrations shown 
Figure 4-6. Semi-frequent exceedances at the Roe Drain locations are consistent with 
previously collected baseline data. As such, the results from Roe Drain are considered likely 
to be within natural groundwater variation, and adjustment to the BAR trigger level may be 
necessary.  
 
During the current reporting period, North Lake locations in July 2017 had the highest 
concentration of filtered aluminium, with concentrations immediately decreasing in the 
following monitoring round. July 2017 was the start of the wetting cycle, the previous 
sampling round was January 2017, and this seasonal variation is likely to result in the high 
concentration of filtered aluminium. This is further supported by an immediate decrease in 
concentration as the wetland increased in water volume, as well as a similar spike reported 
in July – August 2016 at location NLWS-N2. Semi-frequent exceedances after the July 2017 
spike are considered to be within natural variation. 
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Figure 4-6.  Filtered aluminium concentration at North Lake and Roe Drain locations  

Bibra Lake reported minor exceedances, with concentrations recorded close to the BAR 
trigger and ANZECC guideline. For copper and chromium the BAR trigger falls directly on or 
below the LOR, meaning that any concentration above the LOR and non-detected results 
are reported as an exceedance. 
 
Table 12.  Metal exceedances at Bibra Lake 

Filtered 
Metals 

Triggers 
(µg/L) 

Exceedances   

BLNS-B1 A2 A2S 

Aluminium 
(filtered) 

BAR: 67 
LOR: 10 

• 80 µg/L (Dec 17)   • 80 µg/L (Dec 17)   • 90 µg/L (Dec 17)   

Chromium 
(filtered) 

BAR: 0.9 
ANZECC: 1 

LOR: 1 

• 1 µg/L (Nov 17)   
• BAR trigger is at LOR 

• No exceedances • No exceedances 

Copper 
(filtered) 

BAR: 0.4 
ANZECC: 1.4 

LOR: 1 

• 1 µg/L (Jan 18 - Duplicate 
sample) 

• BAR trigger is below LOR 
• 2 µg/L (Sep 17)  • No exceedances 

Nickel 
(filtered) 

BAR: 1.3 
ANZECC: 11 

LOR: 1 
- • 2 µg/L (May 18) - 

Zinc 
(filtered) 

BAR: 2 
ANZECC: 8 

LOR: 5 

• 9 µg/L (Jul 17 - Duplicate 
sample) 

• 13 µg/L (Sep 17) • 8 µg/L (Aug – Sep 17) 
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Sample locations at North Lake reported exceedances for dissolved aluminium consistently 
throughout the reporting period. Total iron (unfiltered) concentrations were reported above 
the BAR trigger at three of the four locations, on a total of three occasions, with 
concentrations returning to below trigger levels after the exceedance events. Other filtered 
metals with reported exceedances (see Table 13, below) are attributed to natural variation 
due to the infrequency and small scale of the exceedance.  
 
Table 13.  Metal exceedances at North Lake 

Filtered 
Metals 

Triggers 
(µg/L) 

Exceedances 

NLWS-N2 A1 A1E A1N 

Aluminium 
(filtered)  
 

BAR: 20.6 
LOR: 10 

• 1400 µg/L (Jul 17) 
• 40 µg/L (Aug 17) 
• 70 µg/L (Sep 17) 
• 60 µg/L (Oct 17) 
• 70 µg/L (Nov 17) 
• 50 µg/L (Dec 17) 
• 40 µg/L (Jan 18) 
• 50 µg/L (Feb 18) 
• Mar 18: no exceedance 

• 1180 µg/L (Jul 17) 
• 40 µg/L (Aug 17) 
• 70 µg/L (Sep 17) 
• 60 µg/L (Oct 17) 
• 70 µg/L (Nov 17) 
• 50 µg/L (Dec 17) 
• 40 µg/L (Jan 18) 
• 60 µg/L (Feb 18) 

• 40 µg/L (Aug 17) 
• 60 µg/L (Sep 17) 
• 60 µg/L (Oct 17) 
• 80 µg/L (Nov 17) 
• 30 µg/L (Dec 17) 
• 30 µg/L (Feb 18) 

• 40 µg/L (Aug 17) 
• 60 µg/L (Sep 17) 
• 70 µg/L (Oct 17) 
• 70 µg/L (Nov 17) 
• 50 µg/L (Dec 17) 
• 50 µg/L (Jan 18) 
• 110 µg/L (Feb 18) 

Arsenic 
(filtered) 

BAR: 4 
ANZECC: 13 
LOR: 1 

• 4 µg/L (Aug to Oct 17) 
• 5 µg/L  (Nov & Dec 17) 
• 6 µg/L (Feb 18)  

• 4 µg/L (Sep to Nov 
17) 

• 5 µg/L (Dec 17 & Feb 
18) 

• 4 µg/L (Sep to Nov 
17) 

• 5 µg/L (Dec 17) 
• 4 µg/L (Feb 18) 

• 4 µg/L (Oct 17) 
• 5 µg/L (Nov – DeC 17 

& Feb 18) 

Cadmium 
(filtered) 

BAR: 0.4 
ANZECC: 0.2 
LOR: 0.1 

• 0.2 µg/L (Jul 17) • 0.2 µg/L (Jul 17) 
- - 

Chromium 
(filtered) 

BAR: 2 
ANZECC: 1 
LOR: 1 

• 2 µg/L (Jul 17) 
• 1 µg/L (Aug 17) 
• 2 µg/L (Sep 17 to Mar 18) 

• 2 µg/L (Jul 17) 
• 1 µg/L (Aug 17) 
• 2 µg/L (Sep 17 to Feb 

18) 

• 1 µg/L (Aug 17) 
• 2 µg/L (Sep to Dec 

17) 
• 1 µg/L (Jan 18) 
• 2 µg/L (Feb 18) 

• 1 µg/L (Aug 17) 
• 2 µg/L (Sep to Nov 

17) 
• 1 µg/L (Dec 17 to Jan 

18) 
• 2 µg/L (Feb 18) 

Copper 
(filtered) 

BAR: 3.7 
ANZECC: 1.4 
LOR: 1 

• 4 µg/L (Jul 17) 
• 9µg/L (Dec 17) 

• 3 µg/L (Jul 17) 
• 5 µg/L (Dec 17) - - 

Iron 
(unfiltered)  

BAR: 13,600 
LOR: 50 

• 18,600 µg/L (Aug 17) • 15,700 µg/L (Jul 17) 
• 19,400 µg/L (Aug 17) - 

• 15,500 µg/L (Jan 18) 

Lead 
(filtered) 

BAR: 6.6 
ANZECC: 3.4 
LOR: 1 

• 12 µg/L (Jul 17) • 10 µg/L (Jul 17) 
- - 

Manganese 
(filtered) 

BAR: 818 
ANZECC: 1900  
LOR: 1 

• 818 µg/L (Jul 17) 
• 1090 µg/L (Aug 17) 

• 1160 (Aug 17) 
- - 

Nickel 
(filtered) 

BAR: 5.8 
ANZECC: 11 
LOR: 1 

• 8 µg/L (Jul 17) • 7 µg/L (Jul 17) 
- - 

Zinc 
(filtered) 

BAR: 88 
ANZECC: 8 
LOR: 5 

• 73 µg/L (Jul 17)  
• 9 µg/L (Sep 17)  

• 80 µg/L (Jul 17) 
- 

• 31 µg/L (Dec 17) 
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Frog Swamp sampling locations largely reported results below the respective BAR trigger 
values. Minor exceedances occurred infrequently for most metals/metalloids; indicative of 
natural variation due to the proximity of the concentrations to the BAR trigger and the 
subsequent return to lower concentrations. 
Table 14.  Metal exceedances at Frog Swamp 

Filtered Metals 
Triggers 

(µg/L) 

Exceedances 

FS2 FS4A 

Aluminium (filtered) BAR: 302 
LOR: 10 

• 490 µg/L (Jul 17) 
• 330 µg/L (Aug 17) 

• 320 µg/L (Aug 17) 

Arsenic (filtered) BAR: 0.9 
ANZECC: 13 
LOR: 1 

• 2 µg/L (Dec 17) 
- 

Chromium (filtered) BAR: 1.9 
ANZECC: 1 
LOR: 1 

• 2 µg/L (Jul 17) 
• 1 µg/L (Aug to Sep 17) 
• 2 µg/L (Oct to Dec 17) 

• 1 µg/L (Aug to Sep 17) 
• 2 µg/L (Oct to Nov 17) 

Copper (filtered) BAR: 0.9 
ANZECC: 1.4 
LOR: 1 

• 1 µg/L (Jul17) • 84 µg/L (Oct 17) 

Iron (unfiltered)  BAR: 1820 
LOR: 50 

• 1930 µg/L (Nov 17) • 1990 µg/L Sep 17  
• 1920 µg/L Nov 17 

Lead (filtered) BAR: 0.7 
ANZECC: 3.4 
LOR: 1 

• 1 µg/L (Jul 17) 
• BAR trigger is below LOR - 

Manganese (filtered) BAR: 30 
ANZECC: 1900  
LOR: 1 

• 35 µg/L (Aug 17) 
• 30 µg/L (Sep & Dec 17) 

• 38 µg/L (Aug 17) 
• 33 µg/L (Nov 17) 

Nickel (filtered) BAR: 1.2 
ANZECC: 11 
LOR: 1 

• 2 µg/L (Jul 17) • 7 µg/L (Oct 17) 

Zinc (filtered) BAR: 14.4 
ANZECC: 8 
LOR: 5 

• 11 µg/L (Jul 17) 
• 8 µg/L (Dec 17) - 

 
Filtered aluminium results reported for Roe Drain largely fell above the BAR trigger, 
indicating that higher concentrations of this analyte are naturally present in these locations. 
Minor and infrequent exceedances of either the BAR trigger or the ANZECC guideline were 
reported for dissolved arsenic, dissolved chromium, dissolved manganese and dissolved 
zinc. These minor exceedances are reflective of natural variation. Total iron concentrations 
exceeded on three occasions at RD1 and once at RD1A, with the increases in total iron 
likely a result of seasonal variation.  

It is also noted that the grating designed to capture solid waste in the stormwater at Roe 
Drain has been observed by field staff to be displaced; allowing considerable amounts of 
metal and plastic rubbish to flow into the drain. 
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Table 15.  Metal exceedances at Roe Drain 

Filtered Metals 
Triggers 

(µg/L) 

Exceedances 

RD1 RD1A 

Aluminium (filtered) 
 

BAR: 110 
LOR: 10 

• 240 µg/L (Jul 17) 
• 250 µg/L (Aug 17) 
• 180 µg/L (Sep 17) 
• 260 µg/L (Oct 17) 
• 140 µg/L (Nov 17) 

• 270 µg/L (Aug 17) 
• 170 µg/L (Sep 17) 
• 260 µg/L (Oct 17) 

Arsenic (filtered) BAR: 0.9 
ANZECC: 13 
LOR: 1 

• 1 µg/L (Oct 17) 
- 

Chromium (filtered) BAR: 1.1 
ANZECC: 1 
LOR: 1 

• 1 µg/L (Jul to Oct 17) • 1 µg/L (Aug & Oct 17) 

Iron (unfiltered)  
 

BAR: 3900 
LOR: 50 

• 4070 µg/L (Jul 17) 
• 14,200 µg/L (Oct 17) 
• 5710 µg/L (Nov 17) 

• 5170 µg/L (Sep 17) 

Manganese (filtered) BAR: 36 
ANZECC: 1900  
LOR: 1 

• 53 µg/L (Nov 17) 
- 

Zinc (filtered) BAR: 27 
ANZECC: 8 
LOR: 5 

• 9 µg/L (Jul 17) 
• 10 µg/L (Oct 17) 
• 11 µg/L (Nov 17) 

• 8 µg/L (Aug17) 

 
Reported exceedances above the BAR trigger for Roe Swamp occurred on a regular basis 
for dissolved manganese and total iron. As these analytes regularly flucuate above the BAR 
trigger, prior to construction commencement, the high concentrations are considered to 
reflect natural conditions. Dissolved nickel exceeded at one location during the reporting 
period with a concentration recorded at the trigger level, for 2 consequetive months and in 
November. It is also considered to be reflective of natural conditions, due to the minor nature 
of the exceedances. Chromium (filtered) reported concentrations at both locations at the 
LOR and the ANZECC guideline, but below the BAR trigger, and as such is not considered 
to be a contamination event. 
 
Table 16.  Metal Exceedances and Roe Swamp 

Metal AOCs 
Triggers 

(µg/L) 

Exceedances 

A3 S1 

Chromium (filtered) BAR: 1.4 
ANZECC: 1 
LOR: 1 

• 1 µg/L (Aug to Nov 17) • 1 µg/L (Oct 17) 

Iron (unfiltered)  BAR: 880 
LOR: 50 

• 1090 µg/L (Aug 17) 
• 1470 µg/L (Sep 17) 
• 1300 µg/L (Oct 17) 
• 2770 µg/L (Nov 17) 

• 1190 µg/L (Oct 17) 
• 1020 µg/L (Nov 17) 

Manganese (filtered) BAR: 16.8 
ANZECC: 1900  
LOR: 1 

• 36 µg/L (Aug 17) 
• 32 µg/L (Sep17) 
• 20 µg/L (Oct 17) 
• 32 µg/L (Nov 17) 

• 26 µg/L (Jul 17) 
• 20 µg/L (Aug 17) 
• 22 µg/L (Sep17) 
• 18 µg/L (Oct 17) 
• 30 µg/L (Nov 17) 

Nickel (filtered) BAR: 1 
ANZECC: 11 
LOR: 1 

• 1 µg/L (Aug, Sep &  Nov 17) - 
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A high level summary of all metal/metalloid results is presented in Table 17, below. Overall, 
no concerning trends have been identified for these analytes, with infrequent and minor 
exceedances attributed to natural variation. 
Table 17.  Metal summary 

Wetland Exceedances Conclusions 

Bibra Lake • Some ‘one-off’ exceedances exist for filtered 
metals; aluminium, chromium, copper and zinc 

• Consistent results across wetland locations  

• All exceedances are considered to be 
within the natural variation  

North Lake  • Infrequent or one-off small exceedances of some 
filtered metals; including arsenic, cadmium, 
chromium, copper lead, iron (unfiltered), 
manganese, nickel and zinc  

• Filtered aluminium results were consistently 
reported above the BAR trigger level  (Jul 2017 
results were significantly high) 

• Semi-frequent and one-off exceedances 
are likely to be natural variation of surface 
water  

• See Figure 4-6 for Aluminium  

Frog Swamp  • Semi-frequent/one-off small exceedances of of 
filtered metals; aluminium, arsenic, chromium, iron 
(not filtered),  lead, manganese and nickel  

• Zinc only exceeded ANZECC guidelines 
• High spike of copper at FS4A in Oct 2017 

• Semi-frequent and one-off exceedances 
are likely to be natural variation of surface 
water  

• Analytes that exceeded ANZECC, but not 
the BAR are not of concern 

• High spike in copper. 
Roe Drain  

 
• Semi-frequent/one-off small exceedances of other 

filtered metals; arsenic and manganese  
• One-off peaks for unfiltered iron (returned below 

trigger level in immediate following round) 
• Chromium (filtered) and zinc only exceeded 

ANZECC guidelines  
• High concentration of aluminium compared to BAR 

• Semi-frequent and one-off exceedances 
are likely to be natural variation of surface 
water  

• Analytes that exceeded ANZECC, but not 
the BAR are not of concern 

• See Figure 4-6 for Aluminium  

Roe Swamp  • Filtered chromium results exceeded the ANZECC 
guidelines twice 

• Filtered nickel concentration exceeded the BAR 
trigger on one occasion 

• Filtered manganese and unfiltered iron results 
semi-frequently exceeded the BAR, but not the 
ANZECC guidelines  

 

• Minor exceedances largely reported close 
to the guideline and trigger values. 

• Total iron and dissolved manganese 
regularly exceeded BAR triggers, 
indicating natural conditions at these 
locations are not reflected in the current 
BAR trigger. 

• No concerning trends identified. 
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4.3.3 Nutrients and Biological  
Surface water samples were analysed for nutrients and chlorophyll a (biological), with the 
overall results presented in A high level summary of results in presented in Table 23, with 
individual exceedances at each wetland in tables 18-22. Overall, no concerning trends have 
been identified for these analyst, with infrequent and minor exceedances attributed to natural 
variation.  
 
Total nitrogen semi-frequently exceeded respective BAR triggers and the ANZECC guideline 
at all wetland locations. However given exceedances were within close proximity to the BAR 
and concentrations regularly fluctuated below trigger levels, results are considered within 
natural variation.  
 
Total phosphorous concentrations at all wetland locations, with the exception of Roe Drain, 
semi-frequently exceed and fluctuate below the BAR trigger, indicative of natural water 
conditions. Roe Drain locations, as seen in Figure 4-7 has been consistently higher than the 
BAR trigger, including pre-construction results from September 2015. The results from the 
current reporting period are therefore likely to be reflective of natural water conditions for 
total phosphorous, with an adjustment to the BAR trigger recommended. 
 

 
Figure 4-7.  Total phosphorus at Roe Drain locations   

Figure 4-8 displays ammonia concentration results at Bibra Lake, Frog Swamp and Roe 
Drain. Bibra Lake has the most consistent results across its monitoring locations; with similar 
conditions recorded at each location (peaks and trends). Exceedances at Bibra Lake 
previously occurred in July 2016 and again in August 2017 (current reporting period). 
Results from August 2018 have also been included (the next reporting period) as evidence 
to further support the seasonal exceeding pattern identified. 
 
Frog Swamp and Roe Drain have the same BAR trigger level (as shown by the green 
dashed line). Considering the previously collected baseline data from September 2015; FS2 
and FS4A results are mostly below the BAR, with a few peak exceedances occurring. Using 
previous data, it can be determined that exceedances in the current reporting period are 
within natural surface water variation.   
Roe Drain (RD1 and RD1A locations) frequently reports results above the BAR trigger level, 
including extensive baseline data shown in Figure 4-8. It is therefore considered likely that all 
ammonia concentrations reported to date at Roe Drain are within the natural water variation 
for this location; with adjustments to the BAR trigger necessary.  
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Figure 4-8.  Ammonia concentration at Bibra Lake, Frog Swamp and Roe Drain  

Bibra Lake sampling locations show consistent results for all analytes. As is previously 
mentioned, Bibra Lake is the only permanent surface water body in the area which is able to 
be sampled consistently. All exceedances are minor in nature, reported close to the BAR 
trigger, and are considered to represent natural and seasonal variation. Ammonia, total 
nitrogen and total phosphorous exceed frequently, indicating that the BAR trigger requires 
adjustment to better reflect natural conditions. 
 
Table 18.  Nutrients/Biological exceedances at Bibra Lake 

Nutrients 
Triggers 
(mg/L) 

Exceedances 

BLNS-B1 A2 A2S 

Ammonia 
 

BAR: 0.302 
ANZECC: 0.04 
LOR: 0.01 

• 0.33 mg/L (Jul 17) 
• 0.7 mg/L (Aug 17) 
• 0.47 mg/L (Sep 17) 
• 0.16 mg/L (Oct 17) 
• 0.06 mg/L (Jan 18) 
• 0.07 mg/L (Apr 18) 
• 0.56 mg/L (Jun 18) 

• 0.37 mg/L (Jul 17) 
• 0.61 mg/L (Aug 17) 
• 0.48 mg/L (Sep 17) 
• 0.13 mg/L (Oct 17) 
• 0.13 mg/L (Jan 18) 
• 0.07 mg/L (Apr 18) 
• 0.38 mg/L (Jun 18) 

• 0.36 mg/L (Jul 17) 
• 0.67 mg/L (Aug 17) 
• 0.47 mg/L (Sep 17) 
• 0.15 mg/L (Oct 17) 
• 0.06 mg/L (Apr 18) 
• 0.55 mg/L (Jun 18) 

Nitrate 
BAR: 0.099 
ANZECC: 0.1 
LOR: 0.01 

• 0.23 mg/L ( Aug17) 
• 0.29 mg/L (Sep 17) 
• 0.18 mg/L (Oct 17) 

• 0.23 mg/L ( Aug17) 
• 0.24 mg/L (Sep 17) 
• 0.18 mg/L (Oct 17) 

• 0.21 mg/L ( Aug17) 
• 0.28 mg/L (Sep 17) 
• 0.18 mg/L (Oct 17) 

Nitrite 
BAR: 0.099 
ANZECC: 0.1 
LOR: 0.01 

- 
• 0.1 mg/L (Aug 17) 
• Trigger is at LOR  

- 

DeMeloS
Stamp
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Nutrients 
Triggers 
(mg/L) 

Exceedances 

BLNS-B1 A2 A2S 

Nitrate & Nitrite 
BAR: 0.099 
ANZECC: 0.01 
LOR: 0.1 

• 0.32 mg/L ( Aug17) 
• 0.37 mg/L (Sep 17) 
• 0.22 mg/L (Oct 17) 

• 0.33 mg/L ( Aug17) 
• 0.32 mg/L (Sep 17) 
• 0.22 mg/L (Oct 17) 

• 0.30 mg/L ( Aug17) 
• 0.36 mg/L (Sep 17) 
• 0.21 mg/L (Oct 17) 

Total Nitrogen 
BAR: 15 
ANZECC: 1.5 
LOR: 0.1 

• All results between 1.6 – 5.0 
mg/L. 

• All results between 1.8 – 5.5 
mg/L. 

• All results between 1.6 – 5.2 
mg/L. 

Total 
Phosphorus 

BAR: 0.428 
ANZECC: 0.06 
LOR: 0.01 

• All results between 0.08 – 
0.34 mg/L (ANZECC) 

• Exception: 0.76 mg/L (BAR 
exceedance – Dec 17) 
 

• All results between 0.08 – 
0.34 mg/L (ANZECC) 

• Exception: 0.76 mg/L (BAR 
exceedance – Dec 17) 

• All results between 0.09 – 
0.32 mg/L (ANZECC) 

• Exception: 0.70 mg/L (BAR 
exceedance – Dec 17) 

 
North Lake location results show minor exceedances close to BAR trigger values for nitrate, 
total kjeldahl nitrogen as well as nitrate & nitrite. As with Bibra Lake, North Lake locations 
also show regular exceedances of ammonia, total nitrogen and total phosphorous. As these 
concentrations are consistently reported above the BAR trigger and are recorded prior to 
construction commencement, it is considered that they are representative of natural 
conditions. The respective BAR trigger values are therefore recommended to be adjusted to 
reflect the additional baseline data collected. 
 
Table 19.  Nutrients/Biological exceedances at North Lake 

Nutrients 
Triggers 
(mg/L) 

Exceedances 

A1 A1E A1N NLWS-N2 

Ammonia 

BAR: 1.72 
ANZECC: 0.04 
LOR: 0.01 

• All exceedances from 
Jul 17 to Feb 18 
between 0.04 – 0.37 
mg/L (ANZECC) 

• All exceedances from 
Aug 17 to Feb 18 
between 0.05 – 0.59 
mg/L (ANZECC) 

• All exceedances from 
Aug 17 to Feb 18 
between 0.08 – 0.46 
mg/L (ANZECC) 

• All exceedances from 
Jul 17 to Feb 18 
between 0.05 – 0.42 
mg/L (ANZECC) 

Nitrate 
BAR: 0.0194 
ANZECC: 0.1 
LOR: 0.01 

• 0.02 mg/L (Oct 17) • 0.02 mg/L (Aug17) - • 0.02 mg/L (Oct 17) 

Total Kjeldahl 
Nitrogen 

BAR: 7.22 
LOR: 0.01 

- - • 7.6 mg/L (Feb 18) - 

Nitrate & Nitrite 
BAR: 0.0194 
ANZECC: 0.01 
LOR: 0.1 

• 0.02 mg/L (Oct 17) • 0.02 mg/L (Aug17) - • 0.02 mg/L (Oct 17) 

Total Nitrogen 

BAR: 7.22 
ANZECC: 1.5 
LOR: 0.1 • All results were 

between 3.0 – 6.2 
mg/L (ANZECC) 

• All results were 
between 2.6 – 5.9 
mg/L (ANZECC) 

• Exception: 7.6 mg/L 
(BAR exceedance – 
Feb 18) 

• All results were 
between 2.9 – 5.0 
mg/L (ANZECC) 

• Exception: 11.3 mg/L 
(BAR exceedance – 
Feb 18) 

• All results were 
between 1.6– 6.4 
mg/L (ANZECC) 

• Exception: 8.3 mg/L 
(BAR exceedance – 
Feb 18) 

Total 
Phosphorus 

BAR: 0.754 
ANZECC: 0.06 
LOR: 0.01 

• All results were 
between 0.32 to 1.55 
mg/L  

• All results were 
between 0.47 to 1.48 
mg/L 

• All results were 
between 0.61 to 1.98 
mg/L 

• All results were 
between 0.17 to 2.03 
mg/L 

 
Frog Swamp sampling locations data largely reported nutrients below the respective BAR 
trigger values. Exceedances outlined vary slightly from the relevant trigger or guideline, with 
most exceedances relating to the ANZECC guidelines. Infrequent exceedances of the BAR 
trigger are attributed to natural variation. 
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Table 20.  Nutrients/Biological exceedances at Frog Swamp 

Filtered Metals  
Triggers 
(mg/L) 

Exceedances   

FS2 FS4A 

Ammonia 
 

BAR: 0.0528 
ANZECC: 0.04 
LOR: 0.01 

• 0.12 mg/L (Jul 17) 
• 0.04 mg/L (Oct 17) 
• 0.26 mg/L (Dec 17) 

• 0.04 mg/L (Oct 17) 

Total Kjeldahl 
Nitrogen 

BAR: 2.74 
LOR: 0.1 

• 4.2 mg/L (Dec 17) 
• 4.9 mg/L (Sep 17) 
• 11.7 mg/L (Nov 17) 

Total Nitrogen 

BAR: 2.74 
ANZECC: 1.5 
LOR: 0.1 

• All results from July to Nov 17 were 
between 1.8 – 2 mg/L (ANZECC) 

• 4.2 mg/L (Dec 17) (BAR trigger) 

• 1.5 mg/L (Aug 17) 
• 4.9 mg/L (Sep 17) 
• 1.6 mg/L (Oct 17) 
• 11.7 mg/L (Nov 17) 

Total 
Phosphorus 

BAR: 0.164 
ANZECC: 0.06 
LOR: 0.01 

• All results from July to Nov 17 were 
between 0.06 – 0.16 mg/L (ANZECC) 

• 0.25 mg/L (Dec 17) (BAR trigger) 

• 0.16 mg/L (Aug 17) 
• 0.37 mg/L (Sep 17) 
• 0.09 mg/L (Oct 17) 
• 1.67 mg/L (Nov 17) 

Chlorophyll a 
BAR: 15 
ANZECC: 30 
LOR: 0.01 

• 34 mg/m3 (Nov 17) 
• 38 mg/m3 (Dec 17) • 24 mg/m3 (Nov 17) 

 
Roe Drain locations regularly exceed the BAR triggers and ANZECC guidelines for nutrients. 
As has been mentioned previously, the drainage grating for Roe Drain has become 
dislodged. This has allowed large amounts of leaf matter and general waste to pass into the 
drain. Large quantities of floating aquatic plants and algae have also been reported at these 
locations. The large volumes of organic matter present are likely to influence the amount of 
nutrients present in the water at this location. 
 
Table 21.  Nutrients/Biological exceedances at Roe Drain 

Filtered Metals  
Triggers 
(mg/L) 

Exceedances   

RD1 RD1A 

Ammonia 
 

BAR: 0.0528 
ANZECC: 0.04 
LOR: 0.01 

• 0.21 mg/L Jul 17  
• 0.08 mg/L Aug 17  
• 0.07 mg/L Sep to Oct 17 
• 0.12 mg/L Nov 17 

• 0.07 mg/L Aug 17 
• 0.09 mg/L Sep 17  
• 0.06 mg/L Oct 17 

Nitrate 
BAR: 0.0866 
ANZECC: 0.1 
LOR: 0.01 

• 0.10 mg/L (Aug 17) 
• 0.18 mg/L (Sep 17) 

- 

Total Kjeldahl 
Nitrogen 

BAR: 3.04 
LOR: 0.1 

• 3.6 mg/L (Jul 17) 
• 4.1 mg/L (Oct 17) 
• 8.2 mg/L (Nov 17) 

• 3.7 mg/L (Sep 17) 

Nitrate & Nitrite 
BAR: 0.0866 
ANZECC: 0.01 
LOR: 0.1 

• 0.10 mg/L (Aug 17) 
• 0.20 mg/L (Sep 17) 

• 0.11 mg/L (Aug 17) 

Total Nitrogen 

BAR: 2.74 
ANZECC: 1.5 
LOR: 0.1 

• 3.6 mg/L (Jul 17) 
• 2.3 mg/L (Aug 17) 
• 1.8 mg/L (Sep 17) 
• 4.1 mg/L (Oct 17) 
• 8.2 mg/L (Nov 17) 

• 1.7 mg/L (Aug 17) 
• 3.8 mg/L (Sep 17) 
• 1.6 mg/L (Oct 17) 

Total 
Phosphorus 

BAR: 0.164 
ANZECC: 0.06 
LOR: 0.01 

• 0.94 mg/L (Jul 17) 
• 0.81 mg/L (Aug 17) 
• 0.21 mg/L (Sep 17) 
• 1.3 mg/L (Oct 17) 
• 3.09 mg/L (Nov 17) 

• 0.75 mg/L (Aug 17) 
• 0.61 mg/L (Sep 17) 
• 0.32 mg/L (Oct 17) 

Chlorophyll a 
BAR: 79.4 
ANZECC: 30 
LOR: 0.01 

• 52 mg/m3 (Oct 17) 
• 46 mg/m3 (Nov 17) 

- 
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Roe Swamp locations returned exceedances of the ANZECC guidelines over the current 
reporting period. Total Kjeldahl Nitrogen and total nitrogen each recorded one exceedance 
at each location during spring, with a subsequent decrease of concentrations. Total 
phosphorous is reported above the BAR on one occasion at S1, October 2017, otherwise 
only exceeding the ANZECC guidelines. The exceedances for Roe Swamp are overall minor 
in nature and are attributed to natural variation. 
 
Table 22.  Nutrients/Biological exceedances at Roe Swamp 

Filtered Metals  
Triggers 
(mg/L) 

Exceedances   

A3 S1 

Ammonia 
BAR: 0.09 
ANZECC: 0.04 
LOR: 0.01 

• 0.05 mg/L (Sep 17) 
• 0.07 mg/L (Jul 17) 
• 0.04 mg/L (Oct 17) 

Total Kjeldahl 
Nitrogen 

BAR: 2.86 
LOR: 0.1 

• 3.7 mg/L (Sep 17) • 6.6 mg/L (Oct 17) 

Total Nitrogen 
BAR: 2.86 
ANZECC: 1.5 
LOR: 0.1 

• 1.5 mg/L (Aug 17) 
• 3.7 mg/L (Sep 17) 
• 2.8 mg/L (Oct 17) 
• 1.7 mg/L (Nov 17) 

• 1.7 mg/L (Jul 17) 
• 6.6 mg/L (Oct 17) 
• 2.1 mg/L (Nov 17) 

Total 
Phosphorus 

BAR: 0.222 
ANZECC: 0.06 
LOR: 0.01 

• 0.12 mg/L (Aug 17) 
• 0.19 mg/L (Sep 17) 
• 0.14 mg/L (Oct 17) 
• 0.06 mg/L (Nov 17) 

• 0.13 mg/L (Jul 17) 
• 0.22 mg/L (Aug 17) 
• 0.17 mg/L (Sep 17) 
• 0.60 mg/L (Oct 17) 
• 0.22 mg/L (Nov 17) 

Chlorophyll a 
BAR: 9.3 
ANZECC: 30 
LOR: 0.01 

- • 10 mg/m3 (Nov 17) 

 
A high level summary of all nutrient and biological results is presented in Table 23, below. 
Overall, no concerning trends have been identified for these analytes, with infrequent and 
minor exceedances attributed to natural variation. 
 
Table 23.  Nutrients and Biological surface water summary  

Wetland Exceedances Conclusions 

Bibra 
Lake • Ammonia frequently exceeds the ANZECC trigger and 

semi-frequently exceeds the BAR at all locations 
• Nitrate and nitrate & nitrite exceed both guidelines during 

August to October 2017 (no exceedances after)  
• All total nitrogen results exceeded only the ANZECC 

trigger (no BAR exceedance) 
• All total phosphorous results exceeded only the ANZECC 

trigger, with the exception of Dec 17 which exceeds the 
BAR at all locations.  

• Ammonia exceedances are within natural 
variation  

• Nitrate and nitrate & nitrite results are 
considered within seasonal variation  

• The spike BAR exceedance of Total 
phosphorous is a one off event, and not a 
concerning result.   

• In all cases, exceedances of only the 
ANZECC guideline, but not the BAR trigger is 
not a concerning result  

North 
Lake 

• Ammonia only exceeded the ANZECC guidelines, but not 
the BAR trigger  

• Nitrate and nitrate & nitrite exceeded the BAR trigger 
slightly in Oct 17 (A1 & North LakeW-N2) and Aug 17 
(A1E) 

• All total nitrogen results exceeded only the ANZECC 
trigger, with the exception of Feb 18 which A1E, A1N and 
NLWS-N2 exceeded the BAR trigger 

• All total phosphorous results exceeded only the ANZECC 
trigger (no BAR exceedance). 

• Ammonia exceedances are within natural 
variation  

• Nitrate and nitrate & nitrite results are 
considered within seasonal variation 

• The spike BAR exceedance of Total nitrogen 
is due to seasonal variation (drying cycle)  

• In all cases, exceedances of only the 
ANZECC guideline, but not the BAR trigger is 
not a concerning result 
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Wetland Exceedances Conclusions 

Frog 
Swamp 

• Ammonia semi-frequently exceeded at both guidelines at 
FS2  

• Total kjeldahl nitrogen exceeds the BAR trigger in Sep & 
Nov 17 at FS4A and in Dec 17 at FS2 

• Total nitrogen and total phosphorous frequently 
exceeded the ANZECC guideline, and exceeded the BAR 
in a few cases  

• Chlorophyll a exceeded both guidelines in Nov – Dec 17  

• Ammonia exceedances are within natural 
variation  

• Total kjeldahl nitrogen, total nitrogen, total 
phosphorous and chlorophyll exceeding 
results appear to be within seasonal variation 
of the wetland (drying cycle) 

Roe 
Drain 

• Ammonia frequently exceeds both guideline values  
• Nitrate and nitrate & nitrite semi-frequently exceed both 

guidelines in Aug to Sep 17 
• Total kjeldahl nitrogen exceeds the BAR trigger in Jul, 

Oct & Nov 17 at RD1 and in Sep 17 at RD1A 
• Total nitrogen and total phosphorous semi-frequently 

exceeded both guideline triggers through the sampling 
period 

• Chlorophyll a exceeded the ANZECC in Oct to Nov 17 at 
RD1 (no BAR exceedances occurred) 

• Ammonia exceedances appear to be within 
natural variation  

• Nitrate and nitrate & nitrite results are 
considered within seasonal variation 

• Total nitrogen and total phosphorous are 
within natural variation (results fluctuate 
around the BAR trigger) 

• Chlorophyll does not exceed the BAR, and 
hence ANZECC exceedances are not of 
concern  

Roe 
Swamp • Ammonia has a three exceedances across A3 and S1 of 

the ANZECC trigger (No BAR exceedances) 
• Total kjeldahl nitrogen and Chlorophyll have one of 

exceedances of the BAR trigger  
• Total nitrogen and total phosphorous semi-frequently 

exceed both guidelines  

• Ammonia exceedances are not of concern 
(no BAR trigger exceedances) 

• One-off exceedances of total kjeldahl 
nitrogen and chlorophyll, are considered to 
be a result of  season variation  

• Semi-frequent exceedances of total nitrogen 
and total phosphorous are likely to be natural 
variation (see  
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5 RECOMMENDATIONS  
 Application of Triggers  5.1

Assessing against previously collected baseline data has helped to characterise natural 
conditions recorded at groundwater bores and surface water locations. Both natural and 
seasonal variations have proven to have a significant impact on water conditions, with the 
BAR and guideline triggers unable to account for these exceedances.  
 
Through interpretation of long term data, it was determined that the majority of ‘exceeding’ 
results were attributed to natural or seasonal variation, and an adjustment to the BAR 
triggers is necessary for some analytes. Application of the ANZECC 2000 guideline for some 
analytes was also shown to be inappropriate, particularly in cases where the AOC was 
consistently (including previous data) above the guideline.  
 
Table 24 summarises potential changes to BAR and ANZECC triggers. Some errors are also 
apparent in the BAR triggers as they are presented in the WMMP (Strategen, 2016). These 
relate to conversion errors, for unfiltered iron for North Lake and total dissolved solids for all 
surface water locations.  
Unfiltered iron for North Lake incorrectly stated in the WMMP as 13.6 µg/L, which should 
instead be 13.6 mg/L or 13,600 µg/L, as is recorded in the Baseline Analysis Report 
(Aurecon, 2016).  
Total dissolved solids (TDS) was measured for the BAR in-situ as mg/L, calculated from 
conductivity in mS/cm and temperature. For presentation in the WMMP, Strategen have 
converted conductivity values to µS/cm, but neglected to convert the associated TDS values. 
This has resulted in a TDS range which does not match the current calculated TDS values 
for each location and the trigger range for each surface water body is required to be 
updated. 
 
Table 24.  Wetland monitoring BAR adjustment summary  

AOCs Groundwater Surface water 

pH Use of one pH range, i.e. no ‘grey area’ in between the trigger and guideline ranges.  

EC/TDS 
Use of a trigger level, rather than a range, to avoid ‘below’ range exceedances.  
Surface water trigger levels for TDS are incorrect. 

Filtered 
aluminium - 

Several surface water locations were consistently 
higher than their BAR trigger. These include 
locations from North Lake and Roe Drain. 

Filtered 
chromium 

There is a high frequency of exceedances of 
the ANZECC trigger and no results within 
close proximity to the BAR trigger. The 
ANZECC trigger may not be appropriate for 
filtered chromium.  

- 

Unfiltered iron - 

Roe Swamp frequently exceeds the BAR for total 
iron and requires an adjusted BAR.  
North Lake has a unit conversion error in relation to 
iron; with the trigger value outlined in the WMMP as 
13.6 µg/L. This value should in fact be 13.6 mg/L or 
13,600 µg/L, as is recorded in the Baseline Analysis 
Report. 

Ammonia - 
North Lake surface water locations were consistently 
higher than their BAR trigger, indicating an update is 
required. 

Total 
Phosphorous - Roe Swamp regularly exceeds BAR trigger values 

for total phosphorous. Update recommended. 
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 Monitoring Extent 5.2
The Project footprint has changed significantly since the WMMP was developed, and hence 
the impact on groundwater and surface water has changed. The original footprint extended 
toward Bibra Lake and North Lake, whilst the current Project may potentially impact the 
eastern side of the Roe Swamp and Melaleuca Swamp area (Figure 1-1).  
It is therefore recommended that monitoring of the extended surface water and groundwater 
locations beyond the current Project footprint be reduced in frequency or removed from the 
monitoring program. 
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7 APPENDICES  
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Appendix A Field and Analytical Results  
  



Table 1 

Groundwater Gauging Results 

Roe Highway Extension - WMMP 

Main Roads Western Australia 

Type Location Code Date
Reference 

Elevation
Well Depth

Water Depth (m 

BTOC)

Groundwater 

Elevation (m AHD)

02-11-16 21.79 7.22 3.879 17.911
08-12-16 21.79 7.21 4.127 17.663
13-01-17 21.79 - 4.358 17.432
25-01-17 21.79 - 4.44 17.35
06-02-17 21.79 7.19 4.485 17.305
22-02-17 21.79 7.204 4.35 17.44
08-03-17 21.79 7.212 4.38 17.41
21-03-17 21.79 7.2 4.4 17.39
05-04-17 21.79 7.2 4.46 17.33
20-04-17 21.79 7.21 4.53 17.26
03-05-17 21.79 7.19 4.55 17.24
01-06-17 21.79 7.189 4.447 17.343
27-06-17 21.79 7.189 4.393 17.397
12-07-17 21.79 7.18 4.21 17.58
26-07-17 21.79 7.17 4.11 17.68
10-08-17 21.79 7.154 3.865 17.925
24-08-17 21.79 7.135 3.623 18.167
07-09-17 21.79 7.12 3.615 18.175
26-09-17 21.79 7.135 3.615 18.175
27-09-17 21.79 7 3.9 17.89
05-10-17 21.79 5.24 3.62 18.17
19-10-17 21.79 7.12 3.69 18.1
03-11-17 21.79 7.13 3.77 18.02
17-11-17 21.79 7.2 3.86 17.93
01-12-17 21.79 7.125 3.88 17.91
19-12-17 21.79 7.17 4.03 17.76
27-12-17 21.79 7.12 4.09 17.7
11-01-18 21.79 7.13 4.17 17.62
02-11-16 17.28 3.925 0.337 16.943
09-12-16 17.28 3.92 0.61 16.67
13-01-17 17.28 - 0.84 16.44
25-01-17 17.28 - 0.922 16.358
07-02-17 17.28 3.91 0.965 16.315
22-02-17 17.28 3.92 0.73 16.55
09-03-17 17.28 3.93 0.838 16.442
21-03-17 17.28 3.91 0.828 16.452
06-04-17 17.28 3.94 0.9 16.38
20-04-17 17.28 3.93 0.94 16.34
04-05-17 17.28 3.92 0.96 16.32
31-05-17 17.28 3.912 0.797 16.483
27-06-17 17.28 3.905 0.715 16.565
12-07-17 17.28 3.89 0.49 16.79
26-07-17 17.28 3.92 0.39 16.89
10-08-17 17.28 3.9 0.1 17.18
25-08-17 17.28 3.92 0.1 17.18
07-09-17 17.28 3.91 0.15 17.13
05-10-17 17.28 3.91 0.15 17.13
24-10-17 17.28 3.21 0.2 17.08
03-11-17 17.28 3.9 0.295 16.985
17-11-17 17.28 3.92 0.39 16.89
01-12-17 17.28 3.9 0.48 16.8
19-12-17 17.28 3.91 0.5 16.78
27-12-17 17.28 3.9 0.6 16.68
10-01-18 17.28 3.89 0.68 16.6
02-11-16 16.8 6 2.281 14.519
08-12-16 16.8 5.99 2.496 14.304
12-01-17 16.8 5.98 2.725 14.075
27-01-17 16.8 - 2.83 13.97
06-02-17 16.8 5.97 2.892 13.908
22-02-17 16.8 5.98 2.83 13.97
08-03-17 16.8 5.99 2.923 13.877
21-03-17 16.8 5.97 2.935 13.865
05-04-17 16.8 6 3.02 13.78
20-04-17 16.8 6 3.07 13.73
03-05-17 16.8 5.97 3.11 13.69
31-05-17 16.8 5.95 3.071 13.729

Impact GW-D3

Impact GW-D4

Impact GW-D5



Table 1 

Groundwater Gauging Results 

Roe Highway Extension - WMMP 

Main Roads Western Australia 

27-06-17 16.8 5.971 3.018 13.782
12-07-17 16.8 5.96 2.9 13.9
27-07-17 16.8 5.96 2.78 14.02
10-08-17 16.8 5.95 2.52 14.28
24-08-17 16.8 5.95 2.3 14.5
06-09-17 16.8 5.95 2.26 14.54
26-09-17 16.8 5.96 2.22 14.58
05-10-17 16.8 5.95 2.21 14.59
19-10-17 16.8 5.95 2.235 14.565
03-11-17 16.8 5.96 2.27 14.53
17-11-17 16.8 5.94 2.38 14.42
04-12-17 16.8 5.96 2.45 14.35
20-12-17 16.8 5.95 2.39 14.41
27-12-17 16.8 5.97 2.57 14.23
11-01-18 16.8 5.97 2.47 14.33
02-11-16 16.77 6.38 3.322 13.448
08-12-16 16.77 6.36 3.467 13.303
13-01-17 16.77 - 3.655 13.115
06-02-17 16.77 - - -
22-02-17 16.77 6.347 3.697 13.073
09-03-17 16.77 6.33 3.79 12.98
21-03-17 16.77 6.325 3.805 12.965
03-04-17 16.77 6.24 3.88 12.89
04-04-17 16.77 6.19 3.9 12.87
05-04-17 16.77 6.42 3.9 12.87
06-04-17 16.77 5.91 3.9 12.87
07-04-17 16.77 5.74 3.91 12.86
08-04-17 16.77 5.84 3.92 12.85
09-04-17 16.77 5.84 3.92 12.85
20-04-17 16.77 5.51 3.95 12.82
03-05-17 16.77 5.28 3.98 12.79
01-06-17 16.77 4.948 3.967 12.803
27-06-17 16.77 4.663 3.932 12.838
12-07-17 16.77 4.67 3.81 12.96
26-07-17 16.77 4.48 3.75 13.02
10-08-17 16.77 4.52 3.51 13.26
24-08-17 16.77 4.35 3.325 13.445
07-09-17 16.77 - 3.375 13.395
27-09-17 16.77 4.37 3.27 13.5
19-10-17 16.77 4.19 3.22 13.55
06-11-17 16.77 4.16 3.265 13.505
20-11-17 16.77 4.1 3.32 13.45
27-12-17 16.77 3.51 3.48 13.29
04-11-16 22.97 13.09 10.21 12.76
09-12-16 22.97 13.155 10.283 12.687
13-01-17 22.97 13.02 10.374 12.596
25-01-17 22.97 - 10.415 12.555
06-02-17 22.97 12.84 10.443 12.527
22-02-17 22.97 12.75 10.44 12.53
09-03-17 22.97 12.731 10.48 12.49
21-03-17 22.97 13.02 10.47 12.5
03-04-17 22.97 12.7 10.53 12.44
04-04-17 22.97 12.67 10.53 12.44
05-04-17 22.97 12.87 10.54 12.43
06-04-17 22.97 12.62 10.53 12.44
07-04-17 22.97 12.62 10.54 12.43
08-04-17 22.97 12.62 10.545 12.425
09-04-17 22.97 12.62 10.54 12.43
20-04-17 22.97 12.68 10.565 12.405
04-05-17 22.97 12.54 10.56 12.41
01-06-17 22.97 12.141 10.59 12.38
27-06-17 22.97 12.24 10.6 12.37
12-07-17 22.97 12.29 10.55 12.42
26-07-17 22.97 12.23 10.515 12.455
09-08-17 22.97 12.24 - -
24-08-17 22.97 12.32 10.34 12.63
22-09-17 22.97 12.37 10.225 12.745
04-10-17 22.97 12.57 10.19 12.78
05-10-17 22.97 4.3 3.255 19.715
26-10-17 22.97 12.2 10.15 12.82
06-11-17 22.97 11.96 10.15 12.82

Impact GW-D7

Impact GW-D5

Impact GW-D8



Table 1 

Groundwater Gauging Results 

Roe Highway Extension - WMMP 

Main Roads Western Australia 

20-11-17 22.97 11.93 10.18 12.79
05-12-17 22.97 11.3 10.21 12.76
19-12-17 22.97 11.88 10.27 12.7
27-12-17 22.97 11.6 10.29 12.68
16-01-18 22.97 11.77 10.33 12.64
02-11-16 18.19 8.9 1.632 16.558
09-12-16 18.19 8.9 1.928 16.262
12-01-17 18.19 8.88 2.108 16.082
27-01-17 18.19 - 2.265 15.925
07-02-17 18.19 8.86 2.285 15.905
22-02-17 18.19 8.89 2.02 16.17
09-03-17 18.19 8.85 2.124 16.066
21-03-17 18.19 8.86 2.125 16.065
05-04-17 18.19 8.88 2.19 16
20-04-17 18.19 8.88 2.22 15.97
04-05-17 18.19 8.865 2.27 15.92
31-05-17 18.19 8.859 2.079 16.111
28-06-17 18.19 8.851 2.01 16.18
12-07-17 18.19 8.86 1.82 16.37
26-07-17 18.19 8.85 1.72 16.47
10-08-17 18.19 8.86 1.51 16.68
24-08-17 18.19 8.85 1.295 16.895
06-09-17 18.19 8.85 1.43 16.76
27-09-17 18.19 3.23 1.42 16.77
05-10-17 18.19 8.84 1.54 16.65
19-10-17 18.19 8.85 1.59 16.6
03-11-17 18.19 8.85 1.59 16.6
17-11-17 18.19 8.85 1.68 16.51
01-12-17 18.19 8.835 1.79 16.4
20-12-17 18.19 8.85 1.83 16.36
27-12-17 18.19 8.83 1.91 16.28
10-01-18 18.19 8.87 1.97 16.22
04-11-16 15.88 - 0.06 15.82
09-12-16 15.88 5.17 0.21 15.67
13-01-17 15.88 - 0.53 15.35
27-01-17 15.88 - 0.678 15.202
07-02-17 15.88 5.15 0.68 15.2
22-02-17 15.88 5.17 0.36 15.52
09-03-17 15.88 5.13 0.513 15.367
21-03-17 15.88 5.15 0.555 15.325
05-04-17 15.88 5.17 0.665 15.215
20-04-17 15.88 5.17 0.695 15.185
04-05-17 15.88 5.15 0.735 15.145
31-05-17 15.88 5.142 0.471 15.409
28-06-17 15.88 5.127 0.371 15.509
12-07-17 15.88 5.14 0.18 15.7
26-07-17 15.88 5.14 0.15 15.73
10-08-17 15.88 5.13 0 15.88
24-08-17 15.88 5.12 0 15.88
06-09-17 15.88 5.13 0.05 15.83
27-09-17 15.88 5.12 0 15.88
05-10-17 15.88 5.08 0 15.88
24-10-17 15.88 5.14 0.1 15.78
03-11-17 15.88 5.135 0.1 15.78
20-11-17 15.88 5.13 0.15 15.73
01-12-17 15.88 5.135 0.27 15.61
20-12-17 15.88 5.135 0.235 15.645
27-12-17 15.88 5.14 0.41 15.47
10-01-18 15.88 5.13 0.5 15.38
02-11-16 16.72 3.62 2.75 13.97
08-12-16 16.72 6.01 2.964 13.756
12-01-17 16.72 6 3.185 13.535
27-01-17 16.72 - 3.285 13.435
06-02-17 16.72 5.97 3.34 13.38
22-02-17 16.72 5.99 3.24 13.48
08-03-17 16.72 5.99 3.355 13.365
21-03-17 16.72 5.96 3.385 13.335
05-04-17 16.72 5.98 3.44 13.28
20-04-17 16.72 5.98 3.5 13.22
03-05-17 16.72 3.55 3.5 13.22

Impact GW-D8

Impact GW-T3B

Impact GW-T3C

Impact GW-T3E-A



Table 1 

Groundwater Gauging Results 

Roe Highway Extension - WMMP 

Main Roads Western Australia 

31-05-17 16.72 6.01 3.47 13.25
27-06-17 16.72 5.966 3.427 13.293
12-07-17 16.72 5.98 3.17 13.55
27-07-17 16.72 3.66 3.18 13.54
10-08-17 16.72 5.98 2.89 13.83
24-08-17 16.72 3.6 2.66 14.06
06-09-17 16.72 3.72 2.68 14.04
26-09-17 16.72 3.62 2.615 14.105
05-10-17 16.72 3.6 2.62 14.1
19-10-17 16.72 3.625 2.655 14.065
03-11-17 16.72 3.61 2.72 14
17-11-17 16.72 3.63 2.835 13.885
01-12-17 16.72 3.65 2.91 13.81
20-12-17 16.72 3.62 2.98 13.74
27-12-17 16.72 3.62 3.03 13.69
10-01-18 16.72 3.59 3.13 13.59
04-11-16 32.76 16.28 13.76 19
09-12-16 32.76 16.195 13.965 18.795
13-01-17 32.76 16.16 14.115 18.645
06-02-17 32.76 - - -
27-07-17 32.76 17.69 13.43 19.33
09-08-17 32.76 17.52 13.3 19.46
24-08-17 32.76 17.47 13.06 19.7
06-09-17 32.76 17.43 13.08 19.68
22-09-17 32.76 17.61 12.865 19.895
26-10-17 32.76 17.59 12.875 19.885
21-11-17 32.76 17.26 12.965 19.795
05-12-17 32.76 17.2 13.03 19.73
19-12-17 32.76 17.22 13.12 19.64
28-12-17 32.76 17.17 13.19 19.57
15-01-18 32.76 17.4 13.26 19.5
02-11-16 17.61 9.5 2.255 15.355
08-12-16 17.61 9.49 2.534 15.076
12-01-17 17.61 9.45 2.958 14.652
27-01-17 17.61 - 3.104 14.506
06-02-17 17.61 3.52 3.12 14.49
22-02-17 17.61 3.53 3.07 14.54
08-03-17 17.61 3.53 3.185 14.425
21-03-17 17.61 3.52 3.23 14.38
05-04-17 17.61 3.72 3.3 14.31
20-04-17 17.61 3.48 3.34 14.27
03-05-17 17.61 3.83 3.36 14.25
31-05-17 17.61 4.019 3.298 14.312
27-06-17 17.61 4.162 3.261 14.349
12-07-17 17.61 4.17 3.11 14.5
27-07-17 17.61 4.16 2.925 14.685
10-08-17 17.61 4.16 2.53 15.08
24-08-17 17.61 4.165 2.285 15.325
06-09-17 17.61 4.16 2.25 15.36
26-09-17 17.61 4.16 2.185 15.425
05-10-17 17.61 4.15 2.19 15.42
19-10-17 17.61 4.16 2.2 15.41
03-11-17 17.61 4.16 2.24 15.37
17-11-17 17.61 4.16 2.34 15.27
20-12-17 17.61 4.16 2.645 14.965
27-12-17 17.61 4.16 2.74 14.87
10-01-18 17.61 9.44 4.29 13.32
04-11-16 17.54 2.19 0.84 16.7
08-12-16 17.54 2.15 0.905 16.635
13-01-17 17.54 - 1.154 16.386
25-01-17 17.54 - 1.255 16.285
07-02-17 17.54 2.16 1.288 16.252
22-02-17 17.54 1.18 1.11 16.43
08-03-17 17.54 2.175 1.194 16.346
21-03-17 17.54 2.16 1.21 16.33
05-04-17 17.54 2.18 1.3 16.24
20-04-17 17.54 2.195 1.33 16.21
03-05-17 17.54 2.17 1.37 16.17
01-06-17 17.54 2.141 1.238 16.302
27-06-17 17.54 2.135 1.138 16.402

Reference GW-T4B

Impact GW-T3E-A

Reference BH12

Reference GW-T2F



12-07-17 17.54 2.14 0.97 16.57
26-07-17 17.54 2.13 0.86 16.68
10-08-17 17.54 2.14 0.685 16.855
24-08-17 17.54 2.135 0.59 16.95
07-09-17 17.54 2.19 0.56 16.98
27-09-17 17.54 2.12 0.49 17.05
05-10-17 17.54 2.12 0.56 16.98
24-10-17 17.54 1.17 0.57 16.97
03-11-17 17.54 2.115 0.64 16.9
17-11-17 17.54 2.12 0.725 16.815
04-12-17 17.54 2.12 0.92 16.62
19-12-17 17.54 2.125 0.945 16.595
27-12-17 17.54 2.09 0.985 16.555
10-01-18 17.54 2.1 1.04 16.5
02-11-16 20.62 10.93 5.382 15.238
13-01-17 20.62 5 - -
25-01-17 20.62 - 5 15.62
07-02-17 20.62 - 5 15.62
22-02-17 20.62 10.86 5.826 14.794
08-03-17 20.62 10.876 5.884 14.736
21-03-17 20.62 10.84 5.895 14.725
05-04-17 20.62 10.81 5.955 14.665
20-04-17 20.62 10.87 6.02 14.6
03-05-17 20.62 10.84 6.05 14.57
01-06-17 20.62 10.84 5.981 14.639
27-06-17 20.62 10.835 5.952 14.668
12-07-17 20.62 10.83 5.83 14.79
26-07-17 20.62 10.83 5.75 14.87
10-08-17 20.62 10.835 5.63 14.99
25-08-17 20.62 10.83 5.43 15.19
07-09-17 20.62 10.53 5.365 15.255
27-09-17 20.62 10.82 5.215 15.405
05-10-17 20.62 10.82 5.31 15.31
19-10-17 20.62 10.825 5.295 15.325
03-11-17 20.62 10.83 5.33 15.29
21-11-17 20.62 10.83 5.43 15.19
04-12-17 20.62 10.85 5.51 15.11
19-12-17 20.62 10.865 5.55 15.07
11-01-18 20.62 10.9 6 14.62

Legend

m BTOC = metres
mAHD = metres above Australian Height Datum
Surface water locations were unable to be gauged
ND = No Data

Table 1 

Groundwater Gauging Results 

Roe Highway Extension - WMMP 

Main Roads Western Australia 

Reference GW-T4C

Reference GW-T4B



Table 2a

Groundwater Field Parameters 

Roe Highway Extension - WMMP
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pH Units °C µS/cm mg/L mg/L mV mV
BR8 Groundwater Baseline Trigger 5.2-5.9 274-1199 178-780
BR8 Groundwater Guideline Trigger 7-8.5
Location Sample Date

12-Jul-17 5.99 18.5 576 374.4 2.25 -192.3 7.7
26-Jul-17 5.52 17.8 671 436.15 2.81 -148 52
10-Aug-17 5.28 16.5 463 300.95 3.84 -157 43
24-Aug-17 4.69 18.3 491 319.15 1.01 201 401
07-Sep-17 4.91 18.4 243.5 158.275 0.15 160.8 360.8
27-Sep-17 5.09 17.8 387.9 252.135 0.66 120.5 320.5
04-Oct-17 5.52 21.1 237.6 154.44 8.47 211.6 411.6
05-Oct-17 4.68 18.4 387 251.55 0.22 138.5 338.5
19-Oct-17 4.7 19.3 351.5 228.475 0.19 117.3 317.3
03-Nov-17 5.17 20.1 283.9 184.535 0.22 79 279
20-Nov-17 5.73 22.9 270.4 175.76 0.46 -19.1 180.9
01-Dec-17 6.16 22.7 238.8 155.22 0.14 -98.4 101.6
20-Dec-17 6.13 20.8 213.8 138.97 0.19 -66.7 133.3
27-Dec-17 6.02 21.3 242.2 157.43 0.17 -114.8 85.2
10-Jan-18 5.99 22.7 284.1 184.665 0.09 -91.3 108.7
24-Jan-18 5.86 23.2 351.8 228.67 0.6 93.5 293.5
13-Feb-18 6.2 22.7 339.8 220.87 0.23 -94.4 105.6
22-Feb-18 6.09 22.8 300.2 195.13 0.17 -80.9 119.1
08-Mar-18 6.16 22.8 284.8 185.12 0.22 -71 129
22-Mar-18 6.17 22.9 2657 1727.05 0.23 -88.6 111.4
03-Apr-18 6.11 22.9 240.2 156.13 0.22 -56.7 143.3
18-Apr-18 5.39 21.9 247.1 160.615 0.26 40.8 240.8
17-May-18 5.09 21.8 234.2 152.23 0.96 57.6 257.6
01-Jun-18 4.83 21.1 216.4 140.66 0.29 92.7 292.7
14-Jun-18 5.53 20.3 245.9 159.835 3.28 61.6 261.6
28-Jun-18 5.21 19.6 178.8 116.22 0.44 118.3 318.3
27-Jul-17 5.26 19.7 190.2 123.63 9.04 -79.6 120.4
09-Aug-17 4.34 16.9 249.9 162.435 2.94 -120.9 79.1
24-Aug-17 4.33 21 241.6 157.04 6.79 329 529
06-Sep-17 4.47 20.7 254.7 165.555 6.01 311.6 511.6
22-Sep-17 5.8 19.9 254.2 165.23 8.55 211.4 411.4
26-Oct-17 5.45 18.9 254.9 165.685 8.59 211.1 411.1
21-Nov-17 5.89 23.5 239.3 155.545 8.68 180.5 380.5
05-Dec-17 5.87 22.5 287.7 187.005 8.17 180.6 380.6
19-Dec-17 5.53 22.3 270.8 176.02 8.45 195.9 395.9
28-Dec-17 5.34 27 264.7 172.055 10.3 168.8 368.8
15-Jan-18 5.54 19.4 215.6 140.14 9.14 194.7 394.7
29-Jan-18 5.36 22.3 255.7 166.205 8.84 190.1 390.1
09-Feb-18 5.37 23.1 204.9 133.185 9.08 187.1 387.1
22-Feb-18 5.32 24.1 243.8 158.47 9.22 203.3 403.3
12-Mar-18 5.43 22.8 267.5 173.875 9 184.6 384.6
23-Mar-18 5.45 23.5 272.2 176.93 8.87 141 341
04-Apr-18 5.52 22.5 2680 1742 8.73 141.5 341.5
19-Apr-18 7.27 22 621 403.65 5.57 37.8 237.8
16-May-18 5.95 20.6 802 521.3 5.88 157.9 357.9
01-Jun-18 5.76 18.5 793 515.45 6.86 114.2 314.2
15-Jun-18 5.85 19.8 721 468.65 8.57 90.2 290.2
28-Jun-18 5.52 16.8 765 497.25 7.16 141.5 341.5
12-Jul-17 5.54 20.8 314.1 204.165 1.98 -225.3 -25.3
27-Jul-17 5.46 20.3 336.9 218.985 1.6 -236.9 -36.9
10-Aug-17 5.74 19.4 333 216.45 1.96 -217 -17
24-Aug-17 5.75 18.6 321.4 208.91 3.81 164.8 364.8
07-Sep-17 5.8 19.4 311.9 202.735 3.33 144.5 344.5
26-Sep-17 5.7 19.1 332.7 216.255 2.52 131.9 331.9
05-Oct-17 5.66 19.7 330.2 214.63 2.61 107.2 307.2
19-Oct-17 5.7 19.9 317.4 206.31 1.34 102.9 302.9
03-Nov-17 5.61 19.9 329.2 213.98 0.56 93.2 293.2
17-Nov-17 5.5 19.9 350.3 227.695 0.23 86 286
01-Dec-17 5.65 21.2 355.3 230.945 1.35 84 284
19-Dec-17 5.53 20.8 374.2 243.23 0.36 105.9 305.9
27-Dec-17 5.3 20.6 386 250.9 0.23 57 257
11-Jan-18 5.25 21.5 382.7 248.755 0.27 138.1 338.1
25-Jan-18 5.56 22.1 351.8 228.67 0.29 115.8 315.8
09-Feb-18 5.46 22.2 363.5 236.275 0.33 109.4 309.4

BH10

BH12

GW-D3
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Table 2a

Groundwater Field Parameters 

Roe Highway Extension - WMMP
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pH Units °C µS/cm mg/L mg/L mV mV
BR8 Groundwater Baseline Trigger 5.2-5.9 274-1199 178-780
BR8 Groundwater Guideline Trigger 7-8.5
Location Sample Date

BH10 22-Feb-18 5.38 22.4 378.1 245.765 0.29 103.6 303.6
08-Mar-18 5.49 21.9 376.4 244.66 0.27 84.6 284.6
22-Mar-18 5.49 22.2 374.8 243.62 0.3 79.9 279.9
03-Apr-18 5.61 22.8 344.7 224.055 0.35 72.6 272.6
18-Apr-18 5.32 21.9 379.2 246.48 0.3 92.6 292.6
16-May-18 5.18 22.3 374.4 243.36 0.3 63.2 263.2
01-Jun-18 5.11 21.5 364.2 236.73 0.36 57.8 257.8
15-Jun-18 5.12 20.7 373.1 242.515 0.35 20.7 220.7
28-Jun-18 5.11 20.9 364.7 237.055 0.43 78.6 278.6
12-Jul-17 6.22 17.9 245.5 159.575 4.42 -172.4 27.6
26-Jul-17 6.19 18.4 202.5 131.625 3.86 -165.1 34.9
10-Aug-17 6.81 17.2 169 109.85 4.63 169 369
25-Aug-17 6.04 17.6 216 140.4 6.04 172 372
07-Sep-17 6.11 18.4 216 140.4 2.02 151.3 351.3
27-Sep-17 6.17 18.3 258.7 168.155 2.64 143.6 343.6
05-Oct-17 6.04 18.4 262.8 170.82 3.06 135.4 335.4
24-Oct-17 6 19 221.7 144.105 1.81 142.1 342.1
03-Nov-17 5.92 19.3 258.7 168.155 2.04 127.5 327.5
17-Nov-17 5.99 19.6 256.2 166.53 2.45 134.5 334.5
01-Dec-17 5.99 20 249.7 162.305 3.11 106.7 306.7
19-Dec-17 6.02 21.1 188.3 122.395 0.82 132.4 332.4
27-Dec-17 5.68 20.6 252.4 164.06 2.75 107 307
10-Jan-18 5.68 21.2 259.1 168.415 2.96 137 337
25-Jan-18 5.84 22.3 255.8 166.27 2.8 145.6 345.6
09-Feb-18 5.83 21.8 219.5 142.675 2.91 149.3 349.3
23-Feb-18 5.89 22 254.5 165.425 4.07 163.7 363.7
09-Mar-18 5.96 22.8 251.5 163.475 4.06 118 318
22-Mar-18 5.96 22.5 253.9 165.035 3.5 110.7 310.7
03-Apr-18 5.92 22.8 238.5 155.025 3.31 101 301
18-Apr-18 5.65 22.3 250.2 162.63 2.96 124.7 324.7
16-May-18 5.61 21.7 233.6 151.84 5.78 104.5 304.5
01-Jun-18 5.76 19.8 177.6 115.44 2.49 99.7 299.7
14-Jun-18 5.69 19.7 267 173.55 2.28 76.9 276.9
28-Jun-18 5.83 17.5 274.4 178.36 4.59 62.1 262.1
12-Jul-17 5.28 18.3 970 630.5 0.57 -299 -99
27-Jul-17 5.26 18.5 1015 659.75 0.47 -299.1 -99.1
10-Aug-17 5.13 17.5 634 412.1 1.04 -239.7 -39.7
24-Aug-17 5.37 18.6 778 505.7 1.56 100.3 300.3
06-Sep-17 5.43 18.7 971 631.15 0.11 11.8 211.8
26-Sep-17 5.24 17.7 734 477.1 1.03 113.2 313.2
05-Oct-17 5.47 17.6 898 583.7 0.13 27.8 227.8
19-Oct-17 5.49 18 957 622.05 0.21 48.9 248.9
03-Nov-17 5.32 18.3 1144 743.6 0.16 30.4 230.4
17-Nov-17 5.44 19.4 1206 783.9 0.18 43.7 243.7
04-Dec-17 5.45 19 1063 690.95 0.21 -15.7 184.3
20-Dec-17 5.43 19.3 1165 757.25 0.17 -13.1 186.9
27-Dec-17 5.09 19.2 1206 783.9 0.23 -9.6 190.4
11-Jan-18 5.25 20.2 1163 755.95 0.19 26.8 226.8
24-Jan-18 5.41 20.7 1066 692.9 0.22 18 218
06-Feb-18 5.45 21.3 1090 708.5 0.22 -21.3 178.7
22-Feb-18 5.3 21 1291 839.15 0.2 -3.9 196.1
08-Mar-18 5.44 20.3 1273 827.45 0.23 -29.6 170.4
23-Mar-18 5.49 19.9 1129 733.85 0.27 -26 174
04-Apr-18 5.3 21.4 1406 913.9 0.27 -33.6 166.4
18-Apr-18 5.25 20.9 1447 940.55 0.23 -53.5 146.5
17-May-18 5.16 19.5 1018 661.7 0.33 -48.2 151.8
01-Jun-18 4.92 19.5 998 648.7 0.42 -21.5 178.5
14-Jun-18 4.76 19.2 972 631.8 0.33 8.6 208.6
27-Jun-18 4.83 18.8 846 549.9 0.4 1.5 201.5
12-Jul-17 6.92 19.8 2132 1385.8 0.78 -274 -74
26-Jul-17 6.83 19.4 1944 1263.6 0.55 -344.7 -144.7
10-Aug-17 7.44 17.8 798 518.7 4.99 -168 32
24-Aug-17 7.22 17.3 1197 778.05 3.71 -27.5 172.5
07-Sep-17 7.13 18.7 1381 897.65 4.33 75.7 275.7

GW-D5

GW-D3

GW-D4

GW-D7

AECOM Services Pty Ltd Page 2 of 5
P:\604X\60478410\4. Tech Work Area\4.4 Environment\Surface and Groundwater\11 Reporting\Annual Condition Report - Wetland MP\GW Tables\Apdx A - Table 1a 

(GW Field Param).xlsm , 21-09-18



Table 2a

Groundwater Field Parameters 

Roe Highway Extension - WMMP

MRIA 

p
H

 (
F

ie
ld

)

T
e

m
p

e
ra

tu
re

E
le

c
tr

ic
a

l 
c

o
n

d
u

c
ti

v
it

y
 (

fi
e

ld
)

T
D

S
 (

F
ie

ld
)

D
O

R
e

d
o

x
 P

o
te

n
ti

a
l 

(F
ie

ld
)

R
e

d
o

x
 P

o
te

n
ti

a
l 

(C
o

rr
e

c
te

d
)

pH Units °C µS/cm mg/L mg/L mV mV
BR8 Groundwater Baseline Trigger 5.2-5.9 274-1199 178-780
BR8 Groundwater Guideline Trigger 7-8.5
Location Sample Date

BH10 27-Sep-17 7.28 18.2 1456 946.4 6.23 90.5 290.5
19-Oct-17 7.09 18.9 1601 1040.65 6.2 84.6 284.6
06-Nov-17 7.06 19.3 1240 806 5.38 101 301
20-Nov-17 7.04 20.1 1312 852.8 4.7 67.3 267.3
12-Jul-17 5.18 19.6 402.6 261.69 0.59 -289.1 -89.1
26-Jul-17 5.12 19.2 395 256.75 0.75 -264 -64
09-Aug-17 5.68 19.9 412 267.8 0.67 -328 -128
24-Aug-17 5.29 19.7 577 375.05 1.81 35.5 235.5
22-Sep-17 6.23 19.9 732 475.8 0.38 -99.2 100.8
04-Oct-17 6.16 20 850 552.5 0.37 -67.7 132.3
05-Oct-17 7.29 18.1 939 610.35 6.02 86 286
26-Oct-17 6.09 19.9 1083 703.95 0.61 -57.8 142.2
06-Nov-17 6.02 21.3 1204 782.6 0.48 -78.2 121.8
20-Nov-17 6.28 21.1 1055 685.75 0.38 -79.1 120.9
05-Dec-17 6.31 22.6 877 570.05 0.39 -109.1 90.9
19-Dec-17 6.38 20.3 669 434.85 1.82 -116 84
27-Dec-17 6.29 22 576 374.4 2.17 -113.9 86.1
16-Jan-18 6.78 20.8 434.2 282.23 3.14 -108.6 91.4
29-Jan-18 7.34 21.6 472.6 307.19 8.82 -77.9 122.1
12-Feb-18 6.38 21.1 533 346.45 0.42 -95.6 104.4
23-Feb-18 6.32 21.2 475 308.75 0.49 -97.5 102.5
12-Mar-18 6.44 21.9 385.6 250.64 0.41 -118.8 81.2
23-Mar-18 6.55 21.3 342.3 222.495 0.4 -128.4 71.6
04-Apr-18 6.27 23.6 320.7 208.455 0.62 -107.7 92.3
19-Apr-18 6.23 20.7 325.5 211.575 1.91 -100 100
16-May-18 5.95 20.6 334.1 217.165 0.57 -108.5 91.5
01-Jun-18 6.05 20.5 320.4 208.26 1.39 -111.3 88.7
15-Jun-18 6.12 18.5 322.7 209.755 2.55 -93.5 106.5
28-Jun-18 6.23 19.8 289.4 188.11 2.45 -73.6 126.4
12-Jul-17 5.9 19.2 891 579.15 0.53 -322.7 -122.7
27-Jul-17 5.83 19.1 920 598 0.54 -332.1 -132.1
10-Aug-17 5.87 18.5 966 627.9 0.66 -304 -104
24-Aug-17 5.9 18.4 975 633.75 0.44 9.4 209.4
06-Sep-17 5.87 19.4 923 599.95 0.14 -54.3 145.7
26-Sep-17 6.01 18 808 525.2 0.12 53 253
05-Oct-17 5.97 18 791 514.15 0.11 -26.8 173.2
19-Oct-17 5.94 18 885 575.25 0.25 -33.5 166.5
03-Nov-17 5.82 18.2 856 556.4 0.16 -20.1 179.9
17-Nov-17 5.98 18.6 887 576.55 0.24 -50.1 149.9
01-Dec-17 5.92 18.7 1000 650 0.21 -44.2 155.8
20-Dec-17 5.94 18.6 1023 664.95 0.2 -77.8 122.2
27-Dec-17 5.69 18.5 985 640.25 0.4 -58 142
10-Jan-18 5.25 20.5 1217 791.05 0.23 -20.3 179.7
24-Jan-18 5.83 19.1 873 567.45 0.27 -44.6 155.4
06-Feb-18 5.8 19.6 951 618.15 0.23 -82.2 117.8
22-Feb-18 5.81 19.5 948 616.2 0.28 -64.8 135.2
08-Mar-18 5.91 19.6 879 571.35 0.25 -78.9 121.1
23-Mar-18 5.96 19.1 839 545.35 0.33 -70.2 129.8
04-Apr-18 5.3 19.8 1451 943.15 0.29 -35.6 164.4
18-Apr-18 5.74 19.6 816 530.4 0.33 -91.8 108.2
12-Jul-17 5.94 20.3 138.1 89.765 0.56 -333.7 -133.7
26-Jul-17 5.9 19.8 137 89.05 0.62 -333 -133
10-Aug-17 6.11 19 159 103.35 0.6 159 359
24-Aug-17 5.81 20 181 117.65 0.68 74.3 274.3
06-Sep-17 5.79 20.3 195.6 127.14 0.15 24.6 224.6
27-Sep-17 5.94 19.6 184 119.6 0.18 70.1 270.1
05-Oct-17 5.85 19.8 180.8 117.52 0.17 44.6 244.6
19-Oct-17 5.92 19.7 180.2 117.13 0.19 39.8 239.8
03-Nov-17 5.82 20.2 164.4 106.86 0.16 49.3 249.3
17-Nov-17 5.94 20.1 156.7 101.855 0.23 11.9 211.9
01-Dec-17 5.84 20 143.6 93.34 0.22 -15 185
20-Dec-17 5.99 19.9 146.8 95.42 0.21 -52.7 147.3
27-Dec-17 5.7 20 149.9 97.435 0.23 -47.2 152.8
10-Jan-18 5.72 20.2 163.2 106.08 0.13 -33.7 166.3
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Table 2a

Groundwater Field Parameters 

Roe Highway Extension - WMMP
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pH Units °C µS/cm mg/L mg/L mV mV
BR8 Groundwater Baseline Trigger 5.2-5.9 274-1199 178-780
BR8 Groundwater Guideline Trigger 7-8.5
Location Sample Date

BH10 24-Jan-18 5.76 21.1 183.2 119.08 0.24 -20.8 179.2
13-Feb-18 5.77 20.2 215.1 139.815 0.25 -25.6 174.4
22-Feb-18 5.73 20.5 231.8 150.67 0.23 -17 183
08-Mar-18 5.73 20.7 245.6 159.64 0.25 -2.2 197.8
22-Mar-18 5.75 20.6 243.9 158.535 0.27 -32.6 167.4
03-Apr-18 5.8 20.6 211.1 137.215 0.32 -19.4 180.6
18-Apr-18 5.53 20.7 220.2 143.13 0.39 -36.7 163.3
17-May-18 5.53 20.6 214 139.1 0.27 -74.1 125.9
01-Jun-18 5.38 20.5 196.3 127.595 0.4 -49.4 150.6
14-Jun-18 5.36 20.4 166.6 108.29 0.37 -46.6 153.4
27-Jun-18 5.51 20.2 143.8 93.47 0.3 -38.4 161.6
12-Jul-17 5.33 17.9 384.4 249.86 0.87 -276 -76
26-Jul-17 5.25 17.1 358.9 233.285 0.58 -308.5 -108.5
10-Aug-17 5.31 16.6 444 288.6 0.91 -258 -58
24-Aug-17 5.36 17.4 367 238.55 0.64 63.3 263.3
06-Sep-17 5.3 17.1 373.5 242.775 0.1 18.1 218.1
27-Sep-17 5.35 17.2 376.7 244.855 0.25 109.1 309.1
05-Oct-17 5.3 17.2 380 247 0.16 79.7 279.7
24-Oct-17 5.97 20.3 4711 3062.15 0.25 -5.8 194.2
03-Nov-17 5.25 18.6 433 281.45 0.13 72 272
20-Nov-17 5.4 18 353.3 229.645 0.2 81.2 281.2
01-Dec-17 5.42 20.5 365.2 237.38 0.26 -9.6 190.4
20-Dec-17 5.42 17.9 354.4 230.36 0.19 -12 188
27-Dec-17 5.14 17.8 354.3 230.295 0.27 -27 173
10-Jan-18 5.16 19 361.7 235.105 0.13 16.4 216.4
25-Jan-18 5.26 19.1 394.1 256.165 0.23 31.9 231.9
13-Feb-18 5.27 18.9 437.3 284.245 0.4 -2.7 197.3
22-Feb-18 5.22 18.9 386.9 251.485 0.2 28.9 228.9
08-Mar-18 5.17 19.3 612 397.8 0.2 15.5 215.5
22-Mar-18 5.29 19.1 450.1 292.565 0.23 -8.7 191.3
03-Apr-18 5.26 19.9 530 344.5 0.26 -7 193
18-Apr-18 5.06 19.4 519 337.35 0.26 -12 188
17-May-18 5.03 18.6 371.5 241.475 0.27 -30.6 169.4
01-Jun-18 4.81 18.6 347.7 226.005 0.34 5.2 205.2
14-Jun-18 4.83 18.3 351.7 228.605 0.41 9.9 209.9
12-Jul-17 5.29 19.4 886 575.9 0.76 -291 -91
27-Jul-17 5.23 19.4 731 475.15 0.56 -305.2 -105.2
10-Aug-17 5.28 19 737 479.05 0.5 -295 -95
24-Aug-17 5.08 19.1 820 533 0.51 47 247
06-Sep-17 4.73 19.4 1093 710.45 0.1 -21.2 178.8
26-Sep-17 5.25 18.7 830 539.5 0.18 73.4 273.4
05-Oct-17 4.96 18.7 1029 668.85 0.12 30.1 230.1
19-Oct-17 5.21 18.9 839 545.35 0.29 2.8 202.8
03-Nov-17 5.11 19.1 811 527.15 0.18 11.6 211.6
17-Nov-17 5.26 19.5 856 556.4 0.19 -4.1 195.9
01-Dec-17 5.26 19.5 875 568.75 0.23 -28.2 171.8
20-Dec-17 5.37 19.9 790 513.5 0.26 -63.9 136.1
27-Dec-17 5.13 19.8 761 494.65 0.24 -49.4 150.6
10-Jan-18 4.94 20.4 1026 666.9 0.22 -295 -95
24-Jan-18 5.04 20.4 846 549.9 0.25 -6.6 193.4
06-Feb-18 4.85 20.7 950 617.5 0.24 -33.3 166.7
22-Feb-18 5.16 20.6 827 537.55 0.28 -28.8 171.2
08-Mar-18 5.14 20.2 855 555.75 0.22 -39.1 160.9
23-Mar-18 5.22 20.3 804 522.6 0.31 -46.6 153.4
04-Apr-18 5.26 20.2 726 471.9 0.32 -56.2 143.8
18-Apr-18 5.06 20.8 786 510.9 0.27 -47.6 152.4
16-May-18 4.93 20.6 728 473.2 0.58 -41.6 158.4
01-Jun-18 4.65 20.1 743 482.95 0.25 -58.7 141.3
14-Jun-18 4.8 20.1 735 477.75 0.7 -57 143
27-Jun-18 4.79 19.7 694 451.1 0.3 -54.5 145.5
12-Jul-17 5.29 19 462.4 300.56 0.53 -299.8 -99.8
26-Jul-17 5.21 18.8 435.4 283.01 0.56 -337.5 -137.5
10-Aug-17 5.41 17 619 402.35 0.51 -327 -127
24-Aug-17 5.26 18.7 517 336.05 0.91 -46.5 153.5
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Table 2a

Groundwater Field Parameters 

Roe Highway Extension - WMMP
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pH Units °C µS/cm mg/L mg/L mV mV
BR8 Groundwater Baseline Trigger 5.2-5.9 274-1199 178-780
BR8 Groundwater Guideline Trigger 7-8.5
Location Sample Date

BH10 07-Sep-17 5.24 18 446.3 290.095 0.16 -60.5 139.5
27-Sep-17 5.31 17.8 440.7 286.455 0.12 -28.6 171.4
05-Oct-17 5.27 17.7 441.1 286.715 0.16 -50.6 149.4
24-Oct-17 5.45 18.4 3949 2566.85 0.27 -64.7 135.3
03-Nov-17 5.23 18.8 449.1 291.915 0.23 -51.8 148.2
17-Nov-17 5.4 19.2 453.7 294.905 0.22 -43.7 156.3
04-Dec-17 5.44 19.6 441.3 286.845 0.21 -94.7 105.3
19-Dec-17 5.44 19.8 427.4 277.81 0.18 -91 109
27-Dec-17 5.23 20 422.6 274.69 0.22 -82.1 117.9
10-Jan-18 5.25 20.3 415.1 269.815 0.1 -61.9 138.1
25-Jan-18 5.29 21.2 413.6 268.84 0.24 -50.4 149.6
13-Feb-18 5.35 20.9 411.3 267.345 0.23 -58.6 141.4
22-Feb-18 5.34 21.3 402.8 261.82 0.23 -52.7 147.3
08-Mar-18 5.35 21 395.8 257.27 0.2 -48.2 151.8
22-Mar-18 5.37 21.3 389.2 252.98 0.29 -53.9 146.1
03-Apr-18 5.34 21.5 363.9 236.535 0.23 -73 127
18-Apr-18 5.21 20.8 393.3 255.645 0.28 -52 148
16-May-18 5.05 21.2 383.8 249.47 0.27 -54.3 145.7
31-May-18 4.89 20.2 373.5 242.775 0.28 -90.9 109.1
14-Jun-18 4.91 19.9 380.7 247.455 0.34 -79.2 120.8
27-Jun-18 4.91 19.2 377.7 245.505 0.31 -49.3 150.7
12-Jul-17 5.92 19.9 490.6 318.89 0.56 -331.2 -131.2
26-Jul-17 5.87 19.8 479 311.35 0.52 -332 -132
10-Aug-17 5.98 19.4 479 311.35 0.97 -343 -143
25-Aug-17 5.97 18.9 504 327.6 1.11 285 485
07-Sep-17 5.9 19.9 506 328.9 0.37 -9.4 190.6
27-Sep-17 5.93 19.6 509 330.85 0.23 30.5 230.5
05-Oct-17 5.9 20 511 332.15 0.13 1.7 201.7
19-Oct-17 6 20 514 334.1 0.16 -11.3 188.7
03-Nov-17 5.84 20.3 505 328.25 0.26 6.9 206.9
21-Nov-17 6.07 20 516 335.4 0.32 -3.8 196.2
04-Dec-17 6.01 20.6 511 332.15 0.17 -36.3 163.7
19-Dec-17 6.02 20.2 513 333.45 0.23 -52.2 147.8
11-Jan-18 5.79 21.2 513 333.45 0.27 -11.9 188.1
29-Jan-18 5.91 20.7 510 331.5 0.32 -37 163
13-Feb-18 5.89 21.1 515 334.75 0.22 -34 166
22-Feb-18 5.91 22.4 517 336.05 0.45 -57.5 142.5
08-Mar-18 5.93 21 517 336.05 0.25 -49 151
22-Mar-18 5.94 20.8 516 335.4 0.23 -49.3 150.7
03-Apr-18 5.94 21.5 481.1 312.715 0.95 -47 153
18-Apr-18 5.74 20.4 575 373.75 0.3 -71.7 128.3
16-May-18 5.67 20.4 493.7 320.905 0.32 -70.4 129.6
31-May-18 5.53 20.1 478.1 310.765 0.39 -100.6 99.4
14-Jun-18 5.55 20.3 473.7 307.905 0.35 -74.8 125.2
27-Jun-18 5.56 20.1 440.4 286.26 0.3 -57 143
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Table 2b

Groundwater Analytical Results

Roe Highway Extension - WMMP

MRIA 

Location

Sample Date 26-Jul-17 24-Aug-17 27-Sep-17 19-Oct-17 20-Nov-17 20-Dec-17 10-Jan-18 13-Feb-18 09-Mar-18 03-Apr-18 01-Jun-18 26-Jul-17 24-Aug-17 26-Sep-17 19-Oct-17 17-Nov-17 19-Dec-17 11-Jan-18 09-Feb-18 08-Mar-18
Field ID BH10_260717 BH10_240817 BH10_270917 BH10_191017 BH10 BH10 BH10 BH10 BH10 BH10 BH10_01_06_18 GW-D3_260717 GW-D3_240817 GW-D3_260917 GW-D3_191017 GW-D3 GW-D3 GW03 GW-D3 GW-D3

Lab Report No. EP1707992 EP1709182 EP1710701 EP1711669 EP1713111 EP1714429 EM1801303 EP1802359 EP1803361 EP1804292 EP1806776 EP1707992 EP1709182 EP1710595 EP1711669 EP1712990 EP1714429 EM1801446 EP1802224 EP1803299
Sample_Type Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

COPC Group Units LOR BAR Trigger ANZECC Guidline

Total Petroleum Hydrocarbons

C6-C9 fraction µg/L 20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
C10-C14 fraction µg/L 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C15-C28 fraction µg/L 100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
C29-C36 fraction µg/L 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C10-C36 fraction (sum) µg/L 50 <50 <50 <50 <50 <50 <50 110 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Total Recoverable Hydrocarbons

C6-C10 fraction µg/L 20 20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
C6-C10 fraction (minus BTEX)(F1) µg/L 20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
>C10-C16 fraction µg/L 100 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
>C10-C16 (minus Naphthalene)(F2) µg/L 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
>C16-C34 fraction µg/L 100 100 <100 <100 <100 <100 <100 <100 160 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
>C34-C40 fraction µg/L 100 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
>C10-C40 fraction (sum) µg/L 100 <100 <100 <100 <100 <100 <100 160 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

BTEXN

Benzene µg/L 1 1 950 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Toluene µg/L 2 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Ethylbenzene µg/L 2 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
m&p-Xylene µg/L 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
o-Xylene µg/L 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Total Xylenes µg/L 2 2 200 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Total BTEX µg/L 1 2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Naphthalene (VOC) µg/L 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Metals

Aluminium ug/L 10  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Aluminium (Filtered) ug/L 10 430 1400 1280 950 1150 900 430 150 240 280 20 190 20 20 20 80 40 20 30 20 20

Arsenic (Filtered) ug/L 1 2 13 2 1 2 2 3 5 2 3 3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Cadmium ug/L 0.1  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Cadmium (Filtered) ug/L 0.1 0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Chromium ug/L 1 1  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Chromium (Filtered) ug/L 1 10.8 1 1 1 1 2 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 <1 <1
Copper (Filtered) ug/L 1 4 1.4 5 2 2 <1 <1 <1 <1 <1 <1 <1 <1 5 4 10 <1 <1 <1 1 <1 <1
Iron ug/L 50  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Iron (Filtered) ug/L 50 2932 1250 1620 2550 3700 3540 3620 1500 3420 2990 3070 1080 640 270 340 490 410 300 240 510 580

Lead (Filtered) ug/L 1 1 3.4 2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1
Manganese ug/L 1  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Manganese (Filtered) ug/L 1 17.2 1900 9 7 6 6 6 14 8 11 11 6 8 6 4 5 4 5 6 6 6 6

Nickel ug/L 1  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Nickel (Filtered) ug/L 1 10.4 11 3 1 2 2 2 <1 <1 <1 <1 <1 <1 1 1 3 <1 <1 <1 1 <1 <1
Selenium ug/L 2  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Selenium (Filtered) ug/L 0.2 10 11 <10 <10 0.6 1 0.7 <2 <2 <2 <2 <2 <10 <10 <10 0.5 1.1 0.5 <2 0.3 <2 <2
Zinc ug/L 5  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Zinc (Filtered) ug/L 5 5 8 25 <5 8 <5 <5 <5 <5 <5 <5 <5 <5 26 27 9 <5 <5 <5 <5 <5 <5

Nutrients

Ammonia (as N) mg/L 0.01 0.59 0.04 0.22 0.09 0.24 0.28 0.38 0.18 0.2 0.16 0.12 0.09 0.03 0.08 0.07 0.03 0.03 0.04 0.04 0.05 0.04 0.03

Nitrate (as N) mg/L 0.01 0.65 0.1 1.48 0.86 0.06 0.03 <0.01 0.02 <0.01 0.01 <0.01 0.03 0.08 0.41 1.36 0.72 0.79 0.1 0.1 0.09 0.37 0.22

Nitrite (as N) mg/L 0.01 0.65 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01
Total Kjeldahl Nitrogen mg/L 0.1 1.46 3.9 3.2 3.3 3.3 2.8 0.6 0.8 1 1 0.4 <0.1 0.3 0.4 0.2 0.2 <0.1 0.3 0.2 0.2 <0.1
Nitrate & Nitrite (as N) mg/L 0.01 0.65 0.1 1.48 0.86 0.06 0.03 <0.01 0.02 <0.01 0.01 <0.01 0.03 0.08 0.41 1.36 0.72 0.79 0.1 0.1 0.1 0.37 0.22

Total Nitrogen (as N) mg/L 0.1 1.98 1.5 5.4 4.1 3.4 3.3 2.8 0.6 0.8 1 1 0.4 <0.1 0.7 1.8 0.9 1 0.1 0.4 0.3 0.6 0.2

Reactive Phosphorus (as P) mg/L 0.01 0.02 0.1 0.19 0.15 0.06 0.02 <0.01 0.02 0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01
Total Phosphorus mg/L 0.01 0.22 0.06 0.26 0.14 0.19 0.16 0.12 0.1 1.45 0.04 0.05 0.04 0.03 <0.01 0.08 0.02 0.02 0.02 0.05 0.07 <0.01 1.11

Monitoring Bore 
Reference Bore 
BAR Trigger 
ANZECC Guideline

Impact Bore

BH10 GW-D3
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Table 2b

Groundwater Analytical Results

Roe Highway Extension - WMMP

MRIA 

Location

Sample Date

Field ID

Lab Report No. 

Sample_Type

COPC Group Units LOR BAR Trigger ANZECC Guidline

Total Petroleum Hydrocarbons

C6-C9 fraction µg/L 20
C10-C14 fraction µg/L 50
C15-C28 fraction µg/L 100
C29-C36 fraction µg/L 50
C10-C36 fraction (sum) µg/L 50

Total Recoverable Hydrocarbons

C6-C10 fraction µg/L 20 20

C6-C10 fraction (minus BTEX)(F1) µg/L 20
>C10-C16 fraction µg/L 100 100

>C10-C16 (minus Naphthalene)(F2) µg/L 100
>C16-C34 fraction µg/L 100 100

>C34-C40 fraction µg/L 100 100

>C10-C40 fraction (sum) µg/L 100
BTEXN

Benzene µg/L 1 1 950

Toluene µg/L 2 2

Ethylbenzene µg/L 2 2

m&p-Xylene µg/L 2
o-Xylene µg/L 2
Total Xylenes µg/L 2 2 200

Total BTEX µg/L 1 2

Naphthalene (VOC) µg/L 5
Metals

Aluminium ug/L 10
Aluminium (Filtered) ug/L 10 430

Arsenic (Filtered) ug/L 1 2 13

Cadmium ug/L 0.1
Cadmium (Filtered) ug/L 0.1 0.1 0.2

Chromium ug/L 1 1

Chromium (Filtered) ug/L 1 10.8 1

Copper (Filtered) ug/L 1 4 1.4

Iron ug/L 50
Iron (Filtered) ug/L 50 2932

Lead (Filtered) ug/L 1 1 3.4

Manganese ug/L 1
Manganese (Filtered) ug/L 1 17.2 1900

Nickel ug/L 1
Nickel (Filtered) ug/L 1 10.4 11

Selenium ug/L 2
Selenium (Filtered) ug/L 0.2 10 11

Zinc ug/L 5
Zinc (Filtered) ug/L 5 5 8

Nutrients

Ammonia (as N) mg/L 0.01 0.59 0.04

Nitrate (as N) mg/L 0.01 0.65 0.1

Nitrite (as N) mg/L 0.01 0.65 0.1

Total Kjeldahl Nitrogen mg/L 0.1 1.46

Nitrate & Nitrite (as N) mg/L 0.01 0.65 0.1

Total Nitrogen (as N) mg/L 0.1 1.98 1.5

Reactive Phosphorus (as P) mg/L 0.01
Total Phosphorus mg/L 0.01 0.22 0.06

Monitoring Bore 
Reference Bore 
BAR Trigger 
ANZECC Guideline

03-Apr-18 01-Jun-18 28-Jun-18 26-Jul-17 25-Aug-17 27-Sep-17 24-Oct-17 17-Nov-17 19-Dec-17 10-Jan-18 09-Feb-18 12-Mar-18 03-Apr-18 01-Jun-18 27-Jul-17 24-Aug-17 26-Sep-17 19-Oct-17
GW-D3 GW-D3_01_06_18 GW-D3_28_06_18 GW-D4_260717 GW-D4_250817 GW-D4_270917 GW-D4_241017 GW-D4 GW-D4 GW-D4 GW-D4 GW-D4 GW-D4 GW-D4_01_06_18 GW-D5_270717 GW-D5_240817 GW-D5_260917 GW-D5_191017

EP1804292 EP1806776 EP1807774 EP1707992 EP1709224 EP1710701 EP1711878 EP1712990 EP1714429 EM1801303 EP1802224 EP1803480 EP1804292 EP1806776 EP1708050 EP1709182 EP1710595 EP1711669
Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
20 20 20 230 50 40 330 390 370 330 660 380 3550 400 820 560 680 690

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 2 1 1 1

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<1 <1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 4 <1 3 2 2 3

<1 <1 <1 10 8 29 <1 <1 <1 <1 <1 <1 <1 <1 3 8 <1 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

440 800 590 90 <50 <50 120 100 110 110 150 100 670 100 2070 1180 1390 360

<1 <1 <1 2 1 2 Jul <1 <1 <1 <1 <1 <1 <1 2 2 <1 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
4 8 9 <1 1 2 1 2 2 2 <1 1 <1 <1 3 3 3 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<1 <1 <1 2 1 1 <1 <1 <1 <1 <1 <1 <1 <1 2 2 2 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<2 <10 <2 <10 <10 1.2 1.6 1.8 <2 <2 <2 <2 <2 <10 <10 <10 <0.2 0.3

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<5 <5 8 33 32 32 <5 <5 <5 <5 <5 30 <5 <5 31 42 6 <5

0.04 0.05 0.07 0.01 0.02 0.01 0.01 0.02 0.02 0.03 0.03 0.02 0.02 0.02 0.11 0.14 0.07 0.05

0.3 0.35 0.26 0.74 2.22 3.14 2.81 3.57 1.31 4.11 2.16 4.19 4.44 0.67 <0.01 <0.01 <0.01 0.01

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.02 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.1 0.2 0.3 1.3 0.9 0.7 0.9 0.6 0.7 0.8 0.5 0.3 0.8 0.6 0.9 0.7 1 0.4

0.3 0.35 0.26 0.74 2.22 3.14 2.82 3.59 1.31 4.11 2.16 4.2 4.44 0.67 <0.01 <0.01 <0.01 0.01

0.4 0.6 0.6 2 3.1 3.8 3.7 4.2 2 4.9 2.7 4.5 5.2 1.3 0.9 0.7 1 0.4

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01
<0.01 0.01 0.02 0.03 0.08 0.04 0.06 <0.01 0.06 0.06 0.01 0.02 0.08 0.02 0.03 0.04 0.04 <0.01

Impact Bore

GW-D4 GW-D5GW-D3
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Table 2b

Groundwater Analytical Results

Roe Highway Extension - WMMP

MRIA 

Location

Sample Date

Field ID

Lab Report No. 

Sample_Type

COPC Group Units LOR BAR Trigger ANZECC Guidline

Total Petroleum Hydrocarbons

C6-C9 fraction µg/L 20
C10-C14 fraction µg/L 50
C15-C28 fraction µg/L 100
C29-C36 fraction µg/L 50
C10-C36 fraction (sum) µg/L 50

Total Recoverable Hydrocarbons

C6-C10 fraction µg/L 20 20

C6-C10 fraction (minus BTEX)(F1) µg/L 20
>C10-C16 fraction µg/L 100 100

>C10-C16 (minus Naphthalene)(F2) µg/L 100
>C16-C34 fraction µg/L 100 100

>C34-C40 fraction µg/L 100 100

>C10-C40 fraction (sum) µg/L 100
BTEXN

Benzene µg/L 1 1 950

Toluene µg/L 2 2

Ethylbenzene µg/L 2 2

m&p-Xylene µg/L 2
o-Xylene µg/L 2
Total Xylenes µg/L 2 2 200

Total BTEX µg/L 1 2

Naphthalene (VOC) µg/L 5
Metals

Aluminium ug/L 10
Aluminium (Filtered) ug/L 10 430

Arsenic (Filtered) ug/L 1 2 13

Cadmium ug/L 0.1
Cadmium (Filtered) ug/L 0.1 0.1 0.2

Chromium ug/L 1 1

Chromium (Filtered) ug/L 1 10.8 1

Copper (Filtered) ug/L 1 4 1.4

Iron ug/L 50
Iron (Filtered) ug/L 50 2932

Lead (Filtered) ug/L 1 1 3.4

Manganese ug/L 1
Manganese (Filtered) ug/L 1 17.2 1900

Nickel ug/L 1
Nickel (Filtered) ug/L 1 10.4 11

Selenium ug/L 2
Selenium (Filtered) ug/L 0.2 10 11

Zinc ug/L 5
Zinc (Filtered) ug/L 5 5 8

Nutrients

Ammonia (as N) mg/L 0.01 0.59 0.04

Nitrate (as N) mg/L 0.01 0.65 0.1

Nitrite (as N) mg/L 0.01 0.65 0.1

Total Kjeldahl Nitrogen mg/L 0.1 1.46

Nitrate & Nitrite (as N) mg/L 0.01 0.65 0.1

Total Nitrogen (as N) mg/L 0.1 1.98 1.5

Reactive Phosphorus (as P) mg/L 0.01
Total Phosphorus mg/L 0.01 0.22 0.06

Monitoring Bore 
Reference Bore 
BAR Trigger 
ANZECC Guideline

17-Nov-17 20-Dec-17 11-Jan-18 06-Feb-18 08-Mar-18 04-Apr-18 01-Jun-18 27-Jun-18 26-Jul-17 24-Aug-17 24-Aug-17 27-Sep-17 27-Sep-17 19-Oct-17 19-Oct-17 20-Nov-17 20-Nov-17 26-Jul-17
GW-D5 GW-D5 GW05 GW-D5 GW-D5 GW-D5 GW-D5_01_06_18 GW-D5_27_06_18 GW-D7_260717 GW-D7_240817 WQA01_240817 GW-D7_270917 WQA01_260917 GW-D7_191017 WQA01_191017 GW-D7 WQA01_201117 GW-D8_260717

EP1712990 EP1714429 EM1801446 EP1802093 EP1803299 EP1804348 EP1806776 EP1807736 EP1707992 EP1709182 EP1709182 EP1710701 EP1710701 EP1711669 EP1711669 EP1713111 EP1713111 EP1707992
Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Field_D Normal Field_D Normal Field_D Normal Field_D Normal

<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
70 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
70 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
410 460 370 300 510 850 440 540 10 10 <10 10 10 30 20 40 40 190

<1 1 1 <1 <1 2 1 <1 7 5 5 1 1 2 2 2 2 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
1 1 2 1 2 3 2 <1 2 <1 <1 1 1 <1 1 1 1 1

<1 <1 2 <1 <1 <1 <1 <1 8 4 2 9 3 3 3 2 2 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

730 2100 3440 6380 3970 980 950 140 5780 1570 1480 <50 <50 60 60 70 60 390

<1 <1 <1 <1 <1 <1 <1 <1 2 <1 <1 2 <1 <1 <1 <1 <1 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<1 2 5 7 3 <1 1 <1 98 34 33 4 4 2 2 6 6 9

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<1 <1 <1 <1 <1 <1 <1 <1 4 2 1 2 1 1 1 1 1 96

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<0.2 <2 0.2 <2 <2 <2 <10 <2 <10 <10 <10 <0.2 <0.2 0.5 0.6 0.5 0.5 <10
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<5 <5 8 <5 <5 5 <5 <5 35 20 <5 31 <5 <5 <5 <5 <5 566

0.09 0.11 0.07 0.12 0.09 0.05 0.08 0.1 0.38 0.14 0.15 0.01 0.03 0.02 0.02 0.03 0.02 0.26

<0.01 0.03 0.01 0.01 <0.01 <0.01 0.02 <0.01 1.3 4.61 4.69 17.8 17.5 19 18.7 21.3 15.8 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 0.05 0.06 0.02 0.02 0.01 0.01 <0.01 <0.01 <0.01

0.4 0.4 0.7 0.6 0.5 0.6 0.5 0.5 2.6 1.7 1.8 3.5 3.1 5 5.6 4.8 4.8 0.8

<0.01 0.03 0.01 0.01 <0.01 <0.01 0.02 <0.01 1.32 4.66 4.75 17.8 17.5 19 18.7 21.3 15.8 <0.01
0.4 0.4 0.7 0.6 0.5 0.6 0.5 0.5 3.9 6.4 6.6 21.3 20.6 24 24.3 26.1 20.6 0.8

<0.01 <0.01 0.01 <0.01 0.01 <0.01 <0.01 0.01 0.28 0.26 0.27 0.19 0.19 0.21 0.21 0.2 0.28 0.08

0.04 <0.01 0.11 0.02 0.01 0.2 <0.01 0.03 0.64 0.28 0.3 0.19 0.2 0.21 0.21 0.84 0.86 0.08

Impact Bore

GW-D5 GW-D7 GW-D8
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Table 2b

Groundwater Analytical Results

Roe Highway Extension - WMMP

MRIA 

Location

Sample Date

Field ID

Lab Report No. 

Sample_Type

COPC Group Units LOR BAR Trigger ANZECC Guidline

Total Petroleum Hydrocarbons

C6-C9 fraction µg/L 20
C10-C14 fraction µg/L 50
C15-C28 fraction µg/L 100
C29-C36 fraction µg/L 50
C10-C36 fraction (sum) µg/L 50

Total Recoverable Hydrocarbons

C6-C10 fraction µg/L 20 20

C6-C10 fraction (minus BTEX)(F1) µg/L 20
>C10-C16 fraction µg/L 100 100

>C10-C16 (minus Naphthalene)(F2) µg/L 100
>C16-C34 fraction µg/L 100 100

>C34-C40 fraction µg/L 100 100

>C10-C40 fraction (sum) µg/L 100
BTEXN

Benzene µg/L 1 1 950

Toluene µg/L 2 2

Ethylbenzene µg/L 2 2

m&p-Xylene µg/L 2
o-Xylene µg/L 2
Total Xylenes µg/L 2 2 200

Total BTEX µg/L 1 2

Naphthalene (VOC) µg/L 5
Metals

Aluminium ug/L 10
Aluminium (Filtered) ug/L 10 430

Arsenic (Filtered) ug/L 1 2 13

Cadmium ug/L 0.1
Cadmium (Filtered) ug/L 0.1 0.1 0.2

Chromium ug/L 1 1

Chromium (Filtered) ug/L 1 10.8 1

Copper (Filtered) ug/L 1 4 1.4

Iron ug/L 50
Iron (Filtered) ug/L 50 2932

Lead (Filtered) ug/L 1 1 3.4

Manganese ug/L 1
Manganese (Filtered) ug/L 1 17.2 1900

Nickel ug/L 1
Nickel (Filtered) ug/L 1 10.4 11

Selenium ug/L 2
Selenium (Filtered) ug/L 0.2 10 11

Zinc ug/L 5
Zinc (Filtered) ug/L 5 5 8

Nutrients

Ammonia (as N) mg/L 0.01 0.59 0.04

Nitrate (as N) mg/L 0.01 0.65 0.1

Nitrite (as N) mg/L 0.01 0.65 0.1

Total Kjeldahl Nitrogen mg/L 0.1 1.46

Nitrate & Nitrite (as N) mg/L 0.01 0.65 0.1

Total Nitrogen (as N) mg/L 0.1 1.98 1.5

Reactive Phosphorus (as P) mg/L 0.01
Total Phosphorus mg/L 0.01 0.22 0.06

Monitoring Bore 
Reference Bore 
BAR Trigger 
ANZECC Guideline

26-Jul-17 24-Aug-17 22-Sep-17 26-Oct-17 20-Nov-17 20-Dec-17 16-Jan-18 12-Feb-18 13-Mar-18 04-Apr-18 01-Jun-18 26-Jul-17 24-Aug-17 27-Sep-17 19-Oct-17 17-Nov-17 20-Dec-17 10-Jan-18 13-Feb-18 09-Mar-18
WQA01_260717 GW-D8_240817 GW-D8_220917 GW-D8 GW-D8 GW-D8 GW-D8 GW-D8 GW-D8 GW-D8 GW-D8_01_06_18 T3B_260717 T3B_240817 GW-T3B_270917 GW-T3B_191017 T3B T3B T3B T3B T3B

EP1707992 EP1709182 EP1710522 EP1712054 EP1713111 EP1714429 EP1801308 EP1802359 EP1803480 EP1804348 EP1806776 EP1707992 EP1709182 EP1710701 EP1711669 EP1712990 EP1714429 EM1801303 EP1802359 EP1803361
Field_D Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
170 140 80 120 350 250 280 160 160 310 160 40 20 20 370 1120 370 160 40 20

<1 <1 <1 <1 <1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<1 2 <1 <1 1 1 2 <1 <1 1 <1 1 <1 <1 <1 2 <1 <1 <1 <1
<1 <1 <1 <1 2 <1 <1 <1 <1 <1 <1 4 6 <1 <1 <1 <1 <1 <1 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

380 2820 1250 710 790 260 190 180 320 230 70 390 610 590 540 450 440 150 700 760

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 1 <1 <1 <1 <1 <1 <1 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
9 9 8 18 10 4 3 4 3 3 2 4 4 3 3 3 3 3 4 4

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
94 24 5 3 2 5 2 8 7 <1 1 2 1 <1 <1 <1 <1 <1 <1 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

<10 <10 0.3 0.3 0.9 <2 0.7 <2 <2 <2 <10 <10 <10 <0.2 <0.2 0.2 <2 <2 <2 <2
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

553 343 <5 7 <5 <5 <5 <5 6 <5 <5 29 29 <5 <5 <5 <5 <5 <5 <5

0.25 0.18 0.18 0.28 0.28 0.14 0.16 0.14 0.1 0.1 0.11 0.05 0.05 0.05 0.09 0.09 0.11 0.08 0.04 0.03

<0.01 0.06 0.28 1.15 0.51 0.82 0.31 0.57 0.05 0.01 <0.01 <0.01 0.02 0.01 0.01 <0.01 0.02 0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

0.8 0.7 0.7 6.4 1.5 1.6 1 0.8 1 1.2 0.7 0.3 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.4

<0.01 0.06 0.28 1.15 0.51 0.82 0.32 0.57 0.05 0.01 <0.01 <0.01 0.02 0.01 0.01 <0.01 0.02 0.01 <0.01 <0.01
0.8 0.8 1 7.6 2 2.4 1.3 1.4 1 1.2 0.7 0.3 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.4

0.08 0.04 0.03 0.01 0.02 0.03 0.05 0.03 0.02 0.02 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.07 0.08 0.05 0.05 0.08 0.07 0.11 0.04 0.05 0.05 0.05 <0.01 0.01 0.02 <0.01 0.02 <0.01 0.09 <0.01 0.02

Impact Bore

GW-D8 GW-T3B
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Table 2b

Groundwater Analytical Results

Roe Highway Extension - WMMP

MRIA 

Location

Sample Date

Field ID

Lab Report No. 

Sample_Type

COPC Group Units LOR BAR Trigger ANZECC Guidline

Total Petroleum Hydrocarbons

C6-C9 fraction µg/L 20
C10-C14 fraction µg/L 50
C15-C28 fraction µg/L 100
C29-C36 fraction µg/L 50
C10-C36 fraction (sum) µg/L 50

Total Recoverable Hydrocarbons

C6-C10 fraction µg/L 20 20

C6-C10 fraction (minus BTEX)(F1) µg/L 20
>C10-C16 fraction µg/L 100 100

>C10-C16 (minus Naphthalene)(F2) µg/L 100
>C16-C34 fraction µg/L 100 100

>C34-C40 fraction µg/L 100 100

>C10-C40 fraction (sum) µg/L 100
BTEXN

Benzene µg/L 1 1 950

Toluene µg/L 2 2

Ethylbenzene µg/L 2 2

m&p-Xylene µg/L 2
o-Xylene µg/L 2
Total Xylenes µg/L 2 2 200

Total BTEX µg/L 1 2

Naphthalene (VOC) µg/L 5
Metals

Aluminium ug/L 10
Aluminium (Filtered) ug/L 10 430

Arsenic (Filtered) ug/L 1 2 13

Cadmium ug/L 0.1
Cadmium (Filtered) ug/L 0.1 0.1 0.2

Chromium ug/L 1 1

Chromium (Filtered) ug/L 1 10.8 1

Copper (Filtered) ug/L 1 4 1.4

Iron ug/L 50
Iron (Filtered) ug/L 50 2932

Lead (Filtered) ug/L 1 1 3.4

Manganese ug/L 1
Manganese (Filtered) ug/L 1 17.2 1900

Nickel ug/L 1
Nickel (Filtered) ug/L 1 10.4 11

Selenium ug/L 2
Selenium (Filtered) ug/L 0.2 10 11

Zinc ug/L 5
Zinc (Filtered) ug/L 5 5 8

Nutrients

Ammonia (as N) mg/L 0.01 0.59 0.04

Nitrate (as N) mg/L 0.01 0.65 0.1

Nitrite (as N) mg/L 0.01 0.65 0.1

Total Kjeldahl Nitrogen mg/L 0.1 1.46

Nitrate & Nitrite (as N) mg/L 0.01 0.65 0.1

Total Nitrogen (as N) mg/L 0.1 1.98 1.5

Reactive Phosphorus (as P) mg/L 0.01
Total Phosphorus mg/L 0.01 0.22 0.06

Monitoring Bore 
Reference Bore 
BAR Trigger 
ANZECC Guideline

03-Apr-18 01-Jun-18 27-Jun-18 26-Jul-17 27-Jul-17 24-Aug-17 27-Sep-17 24-Oct-17 20-Nov-17 20-Dec-17 10-Jan-18 13-Feb-18 09-Mar-18 03-Apr-18 01-Jun-18 27-Jul-17 24-Aug-17 26-Sep-17
T3B T3B_01_06_18 T3B_27_06_18 T3C_260717 T3C_270717 T3C_240817 GW-T3C_270917 GW-T3C_241017 T3C T3C T3C T3C T3C T3C T3C_01_06_18 GW-T3E-A_270717 GW-T3E-A_240817 GW-T3E-A_260917

EP1804292 EP1806776 EP1807736 EP1707992 EP1708050 EP1709182 EP1710701 EP1711878 EP1713111 EP1714429 EM1801303 EP1802359 EP1803361 EP1804292 EP1806776 EP1708050 EP1709182 EP1710595
Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
40 160 910 <10 20 <10 80 30 70 30 10 50 20 10 <10 290 640 480

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<1 <1 2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 1 <1
<1 <1 <1 9 3 6 8 <1 <1 <1 <1 <1 <1 <1 <1 3 2 1

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
840 970 580 850 3840 960 1210 4180 990 970 150 1290 1950 1850 950 360 600 460

<1 <1 <1 2 1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 2 <1 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
3 5 3 13 8 12 13 7 11 12 12 15 22 23 12 6 6 6

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<1 <1 <1 2 2 8 2 <1 <1 <1 <1 <1 <1 <1 <1 1 1 2

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<2 <10 <2 <10 <10 <10 <0.2 <0.2 <0.2 <2 <2 <2 <2 <2 <10 <10 <10 <0.2
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<5 <5 <5 33 24 29 26 <5 <5 <5 <5 <5 <5 <5 <5 29 30 6

0.05 0.04 0.02 0.08 0.2 0.06 0.07 0.2 0.06 0.12 0.1 0.09 0.07 0.1 0.07 0.32 0.31 0.33

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 0.04 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

0.1 0.2 0.1 0.1 0.3 0.1 0.3 0.4 0.2 0.1 0.1 0.2 0.2 0.2 <0.1 0.7 0.7 0.7

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 0.04 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.01 <0.01
0.1 0.2 0.1 0.1 0.3 0.1 0.3 0.4 0.2 0.1 0.1 0.2 0.2 0.2 <0.1 0.7 0.7 0.7

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.07 0.04 0.05

<0.01 0.01 0.02 <0.01 <0.01 0.02 0.02 0.01 <0.01 <0.01 0.02 <0.01 0.02 0.03 <0.01 0.08 0.05 0.07

GW-T3C GW-T3E-A

Impact Bore

GW-T3B
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Table 2b

Groundwater Analytical Results

Roe Highway Extension - WMMP

MRIA 

Location

Sample Date

Field ID

Lab Report No. 

Sample_Type

COPC Group Units LOR BAR Trigger ANZECC Guidline

Total Petroleum Hydrocarbons

C6-C9 fraction µg/L 20
C10-C14 fraction µg/L 50
C15-C28 fraction µg/L 100
C29-C36 fraction µg/L 50
C10-C36 fraction (sum) µg/L 50

Total Recoverable Hydrocarbons

C6-C10 fraction µg/L 20 20

C6-C10 fraction (minus BTEX)(F1) µg/L 20
>C10-C16 fraction µg/L 100 100

>C10-C16 (minus Naphthalene)(F2) µg/L 100
>C16-C34 fraction µg/L 100 100

>C34-C40 fraction µg/L 100 100

>C10-C40 fraction (sum) µg/L 100
BTEXN

Benzene µg/L 1 1 950

Toluene µg/L 2 2

Ethylbenzene µg/L 2 2

m&p-Xylene µg/L 2
o-Xylene µg/L 2
Total Xylenes µg/L 2 2 200

Total BTEX µg/L 1 2

Naphthalene (VOC) µg/L 5
Metals

Aluminium ug/L 10
Aluminium (Filtered) ug/L 10 430

Arsenic (Filtered) ug/L 1 2 13

Cadmium ug/L 0.1
Cadmium (Filtered) ug/L 0.1 0.1 0.2

Chromium ug/L 1 1

Chromium (Filtered) ug/L 1 10.8 1

Copper (Filtered) ug/L 1 4 1.4

Iron ug/L 50
Iron (Filtered) ug/L 50 2932

Lead (Filtered) ug/L 1 1 3.4

Manganese ug/L 1
Manganese (Filtered) ug/L 1 17.2 1900

Nickel ug/L 1
Nickel (Filtered) ug/L 1 10.4 11

Selenium ug/L 2
Selenium (Filtered) ug/L 0.2 10 11

Zinc ug/L 5
Zinc (Filtered) ug/L 5 5 8

Nutrients

Ammonia (as N) mg/L 0.01 0.59 0.04

Nitrate (as N) mg/L 0.01 0.65 0.1

Nitrite (as N) mg/L 0.01 0.65 0.1

Total Kjeldahl Nitrogen mg/L 0.1 1.46

Nitrate & Nitrite (as N) mg/L 0.01 0.65 0.1

Total Nitrogen (as N) mg/L 0.1 1.98 1.5

Reactive Phosphorus (as P) mg/L 0.01
Total Phosphorus mg/L 0.01 0.22 0.06

Monitoring Bore 
Reference Bore 
BAR Trigger 
ANZECC Guideline

19-Oct-17 17-Nov-17 20-Dec-17 10-Jan-18 06-Feb-18 06-Feb-18 08-Mar-18 08-Mar-18 04-Apr-18 04-Apr-18 01-Jun-18 01-Jun-18 27-Jun-18 26-Jul-17 24-Aug-17 27-Sep-17 24-Oct-17
GW-T3E-A_191017 GW-T3E-A GW-T3E-A GW-T3E-A GW-T3E-A WQA01_060218 GW-T3E-A WQA01_080318 GW-T3E-A WQA01_040418 GW-T3E-A_01_06_18 WQA01_01_06_18 GW-T3E-A_27_06_18 T4B_260717 T4B_240817 GW-T4B_270917 GW-T4B_241017

EP1711669 EP1712990 EP1714429 EM1801303 EP1802093 EP1802093 EP1803299 EP1803299 EP1804348 EP1804348 EP1806776 EP1806776 EP1807736 EP1707992 EP1709182 EP1710701 EP1711878
Normal Normal Normal Normal Normal Field_D Normal Field_D Normal Field_D Normal Field_D Normal Normal Normal Normal Normal

<20 <20 <20 <20 <20 <20 30 30 <20 <20 <20 <20 <20 <20 30 <20 <20
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

<100 1110 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 <100 <100 <100 <100 <100
<50 190 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
<50 1300 <50 <50 <50 <50 <50 <50 <50 <50 <50 100 <50 <50 <50 <50 <50

<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 1210 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 1210 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 <100 <100 <100 <100 <100

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
550 500 310 610 590 630 400 410 300 320 340 320 280 240 240 210 280

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
1 1 <1 <1 1 1 1 <1 <1 <1 <1 <1 3 <1 <1 <1 <1

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 2 2 1 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

370 480 340 610 630 680 440 450 380 370 470 480 410 110 170 110 120

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 <1 <1 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
6 7 7 8 7 7 7 7 6 6 6 7 5 6 8 6 6

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<1 <1 <1 2 1 1 <1 <1 <1 <1 <1 <1 2 2 1 1 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

<0.2 <0.2 <2 <2 <2 <2 <2 <2 <2 <2 <10 <10 <2 <10 <10 0.4 1.2

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 28 24 9 <5

0.38 0.36 0.37 0.43 0.3 0.31 0.36 0.36 0.36 0.37 0.36 0.35 0.35 0.92 0.77 0.91 0.92

0.02 <0.01 0.05 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01 0.02

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.7 2 0.8 0.7 1 1.1 0.8 0.8 0.8 0.7 0.6 0.6 0.7 1.4 1.4 1.3 1.2

0.02 <0.01 0.05 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01 0.02

0.7 2 0.8 0.7 1 1.1 0.8 0.8 0.8 0.7 0.6 0.6 0.7 1.4 1.4 1.3 1.2

0.06 0.07 0.08 0.04 0.03 0.03 0.05 0.05 0.06 0.05 0.05 0.05 0.05 0.24 0.28 0.24 0.23

0.06 0.22 0.07 0.07 0.06 0.05 0.05 0.06 0.06 0.06 0.07 0.07 0.06 0.24 0.29 0.24 0.25

GW-T3E-A GW-T4B

Reference BoreImpact Bore
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Table 2b

Groundwater Analytical Results

Roe Highway Extension - WMMP

MRIA 

Location

Sample Date

Field ID

Lab Report No. 

Sample_Type

COPC Group Units LOR BAR Trigger ANZECC Guidline

Total Petroleum Hydrocarbons

C6-C9 fraction µg/L 20
C10-C14 fraction µg/L 50
C15-C28 fraction µg/L 100
C29-C36 fraction µg/L 50
C10-C36 fraction (sum) µg/L 50

Total Recoverable Hydrocarbons

C6-C10 fraction µg/L 20 20

C6-C10 fraction (minus BTEX)(F1) µg/L 20
>C10-C16 fraction µg/L 100 100

>C10-C16 (minus Naphthalene)(F2) µg/L 100
>C16-C34 fraction µg/L 100 100

>C34-C40 fraction µg/L 100 100

>C10-C40 fraction (sum) µg/L 100
BTEXN

Benzene µg/L 1 1 950

Toluene µg/L 2 2

Ethylbenzene µg/L 2 2

m&p-Xylene µg/L 2
o-Xylene µg/L 2
Total Xylenes µg/L 2 2 200

Total BTEX µg/L 1 2

Naphthalene (VOC) µg/L 5
Metals

Aluminium ug/L 10
Aluminium (Filtered) ug/L 10 430

Arsenic (Filtered) ug/L 1 2 13

Cadmium ug/L 0.1
Cadmium (Filtered) ug/L 0.1 0.1 0.2

Chromium ug/L 1 1

Chromium (Filtered) ug/L 1 10.8 1

Copper (Filtered) ug/L 1 4 1.4

Iron ug/L 50
Iron (Filtered) ug/L 50 2932

Lead (Filtered) ug/L 1 1 3.4

Manganese ug/L 1
Manganese (Filtered) ug/L 1 17.2 1900

Nickel ug/L 1
Nickel (Filtered) ug/L 1 10.4 11

Selenium ug/L 2
Selenium (Filtered) ug/L 0.2 10 11

Zinc ug/L 5
Zinc (Filtered) ug/L 5 5 8

Nutrients

Ammonia (as N) mg/L 0.01 0.59 0.04

Nitrate (as N) mg/L 0.01 0.65 0.1

Nitrite (as N) mg/L 0.01 0.65 0.1

Total Kjeldahl Nitrogen mg/L 0.1 1.46

Nitrate & Nitrite (as N) mg/L 0.01 0.65 0.1

Total Nitrogen (as N) mg/L 0.1 1.98 1.5

Reactive Phosphorus (as P) mg/L 0.01
Total Phosphorus mg/L 0.01 0.22 0.06

Monitoring Bore 
Reference Bore 
BAR Trigger 
ANZECC Guideline

17-Nov-17 19-Dec-17 19-Dec-17 19-Dec-17 10-Jan-18 13-Feb-18 08-Mar-18 03-Apr-18 31-May-18 27-Jun-18 25-Aug-17 27-Sep-17 19-Oct-17 21-Nov-17 11-Jan-18 13-Feb-18 08-Mar-18 03-Apr-18 31-May-18 27-Jun-18
T4B T4B T4B-A T4B-B T4B T4B T4B T4B T4B_31_05_18 T4B_27_06_18 T4C_250817 GW-T4C_270917 GW-T4C_191017 T4C T4C T4C T4C T4C T4C_31_05_18 T4C_27_06_18

EP1712990 EP1714429 EP1714429 EP1714429 EM1801303 EP1802359 EP1803299 EP1804292 EP1806725 EP1807736 EP1709224 EP1710701 EP1711669 EP1713111 EM1801446 EP1802359 EP1803299 EP1804292 EP1806725 EP1807736
Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
<50 <50  -  - <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

<100 <100  -  - <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<50 <50  -  - <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
<50 <50  -  - <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

<100 <100  -  - <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100  -  - <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100  -  - <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100  -  - <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100  -  - <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
290 40 - 330  -  - 260 240 230 180 220 200 20 30 20 30 30 30 20 340 20 20

<1 <1  -  - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 2 <1 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

<0.1 <0.1  -  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<1 <1  -  - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<1 <1  -  - <1 <1 <1 <1 <1 <1 1 4 <1 <1 <1 <1 <1 <1 <1 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

100 100 - 4150  -  - 80 90 80 80 100 80 3850 4310 3780 4320 3410 3900 3940 2770 4010 4150

<1 <1  -  - <1 <1 <1 <1 <1 <1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
5  -  - 4 4 4 3 5 6 7 8 7 7 6 6 6 13 8 5

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<1 <1  -  - <1 <1 <1 <1 <1 1 1 2 5 <1 <1 <1 <1 <1 <1 <1
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
0.2 <2  -  - <2 <2 <2 <2 <10 <2 <10 <0.2 <0.2 0.2 <0.2 <2 <2 <2 <10 <2
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
<5 <5  -  - <5 <5 <5 <5 <5 <5 23 11 <5 <5 <5 <5 <5 <5 <5 <5

0.87 0.18 - 0.84  -  - 0.91 1.04 0.83 0.78 0.79 0.88 0.19 0.2 0.19 0.19 0.11 0.19 0.2 0.23 0.2 0.19

<0.01 0.01 - 0.02  -  - <0.01 <0.01 <0.01 <0.01 0.01 <0.01 0.02 0.02 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01  -  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

1.2 0.3 - 1.4  -  - 1.2 1.4 1 0.9 0.9 1 0.3 0.3 0.3 0.3 0.2 0.3 0.4 0.3 0.3 0.3

<0.01 0.01 - 0.02  -  - <0.01 <0.01 <0.01 <0.01 0.01 <0.01 0.02 0.02 0.02 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1.2 0.3 - 1.4  -  - 1.2 1.4 1 0.9 0.9 1 0.3 0.3 0.3 0.3 0.2 0.3 0.4 0.3 0.3 0.3

0.26 <0.01 - 0.31  -  - 0.3 0.34 0.27 0.28 0.25 0.24 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.26 <0.01 - 0.32  -  - 0.32 0.34 0.27 0.37 0.25 0.24 <0.01 <0.01 0.02 <0.01 0.06 <0.01 <0.01 0.04 <0.01 <0.01

GW-T4B GW-T4C

Reference Bore
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Table 3a 

Surface Water Field Parameters 

Roe Highway Extenion - WMMP 

Main Roads Western Australia 
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pH Units °C µS/cm mg/L mg/L mV mV NTU
BR8 Surface Water - Guideline 7-8.5 10-100
BR8 Surface Water Bibra Lake Trigger 7.5-8.9 1499-6393 1.08-4.3 4.1-31
BR8 Surface Water - Frog Swamp 5.7-6.9 737-8130 0.522-723 1.5-5.1
BR8 Surface Water - North Lake 5.82-6.98 1711-4040 1.25-3.55 16-35
BR8 Surface Water - Roe Drain 6.04-6.57 400-700 0.283-0.641 9.6-148.2
BR8 Surface Water - Roe Swamp 5.2-6.7 344-451 0.283-0.641 8.98-1078
Zone Location Sample Date

13-Jul-17 8 15.7 1615 1049.75 7.83 -35.4 164.6 1.2
27-Jul-17 7.79 18.5 1438 934.7 8.03 -128 72 6.7
11-Aug-17 7.88 14.5 1204 782.6 8.2 -138 62 17.7
23-Aug-17 7.63 16.1 1174 763.1 5.9 144 344 13.5
08-Sep-17 7.73 21 1202 781.3 5.21 111 311 15.5
19-Sep-17 7.72 21.9 1242 807.3 6.24 83.7 283.7 7.6
04-Oct-17 7.8 16.4 1155 750.75 7.64 86.8 286.8 5
18-Oct-17 7.99 20.9 1175 763.75 8.95 85.2 285.2 6.5
02-Nov-17 8.33 24.8 1222 794.3 9.93 60.6 260.6 11.3
17-Nov-17 8.1 23.5 1355 880.75 5.56 77.5 277.5 14.2
01-Dec-17 10.47 19 1355 880.75 12.36 -114 86 124
13-Dec-17 10.2 27.6 1468 954.2 20.24 -32.8 167.2 286.5
27-Dec-17 8.89 25.3 1644 1068.6 7.05 -45 155 18.7
11-Jan-18 8.56 26.1 1965 1277.25 9.46 23.1 223.1 30
24-Jan-18 8.65 27.2 1700 1105 8.58 63 263  - 
08-Feb-18 9 24.9 1946.6 1265.29 11.56 31.5 231.5  - 
23-Feb-18 8.87 25.3 2225 1446.25 8.53 4.6 204.6  - 
09-Mar-18 8.84 25.1 2525 1641.25 8.79 12.6 212.6  - 
23-Mar-18 8.83 25.1 2854 1855.1 10.82 12.9 212.9 11.2
04-Apr-18 8.82 25.3 3094 2011.1 9.15 7.1 207.1  - 
19-Apr-18 8.63 18.6 3187 2071.55 7.42 -16.7 183.3  - 
16-May-18 8.76 20.9 2952 1918.8 11.2 8.76 208.76  - 
31-May-18 8.47 14 2214 1439.1 9.3 31.1 231.1 13.1
15-Jun-18 8.1 14.1 1758 1142.7 8.1 47.4 247.4 6.3
28-Jun-18 8.15 14.4 1484 964.6 6.22 54.9 254.9 6.7
12-Jul-17 7.09 15.3 1675 1088.75 6.61 120.3 320.3 1347
27-Jul-17 7.8 17.4 1435 932.75 7.35 -125 75 3.1
11-Aug-17 7.93 13.9 1201 780.65 8.03 -123 77 0.6
23-Aug-17 7.61 15.8 1176 764.4 5.39 145 345 38
08-Sep-17 7.51 20.7 1215 789.75 4.13 77 277 8
19-Sep-17 7.65 22 1242 807.3 5.17 96.9 296.9 9.4
04-Oct-17 7.69 16.1 1161 754.65 7.22 88.4 288.4 8.8
18-Oct-17 7.81 20.2 1179 766.35 7.12 93.7 293.7 3.5
02-Nov-17 8.36 24.8 1215 789.75 10.34 63.8 263.8 7.5
17-Nov-17 7.98 23.1 1356 881.4 5.19 69.5 269.5 10.9
01-Dec-17 10.66 19.4 1364 886.6 14.17 -81 119 154
13-Dec-17 9.97 26.4 1366 887.9 16.5 -42.4 157.6 342.7
27-Dec-17 8.82 26.2 1653 1074.45 6.95 -11.2 188.8 18.7
11-Jan-18 8.51 26.2 1968 1279.2 8.55 24.7 224.7 16.6
24-Jan-18 8.35 26.7 1706 1108.9 6.59 44.4 244.4  - 
08-Feb-18 8.99 24 1962 1275.3 11.27 -2.3 197.7  - 
23-Feb-18 8.93 25.2 2227 1447.55 8.8 15.5 215.5  - 
09-Mar-18 8.93 27.9 2527 1642.55 10.64 24.4 224.4  - 
23-Mar-18 8.9 23.3 2851 1853.15 8.81 -20.9 179.1 6.7
04-Apr-18 9.01 27.3 3092 2009.8 11.57 7.1 207.1  - 
19-Apr-18 8.02 18 3186 2070.9 7.23 -37.8 162.2  - 
16-May-18 8.52 19.7 2994 1946.1 10.39 20.6 220.6 11.4
31-May-18 7.79 14 2237 1454.05 9.2 80.8 280.8 5.3
15-Jun-18 8.28 14.4 1764 1146.6 7.2 30.8 230.8 1.6
28-Jun-18 8 13.9 1508 980.2 5.23 69.4 269.4 9.8
13-Jul-17 7.89 15.6 1608 1045.2 7.9 -31.1 168.9 17.2
27-Jul-17 7.19 - 7.7 17.8 - 17.9 1433 - 1435 931.45 - 932.75 7.71 - 7.77 -124.9 - -124.2 75.1 - 75.8 2.8 - 16
11-Aug-17 7.84 - 7.9 13.9 1200 780 7.89 - 8.36 -149 - -142 51 - 58 2.2 - 3.7
23-Aug-17 5.39 - 5.53 16 1174 763.1 5.39 - 5.53 92.5 - 102 292.5 - 302 3.5 - 10.2
08-Sep-17 7.63 20.1 1204 782.6 4.15 110 310 3.3
08-Sep-17 7.59 20 1202 781.3 3.95 113.6 313.6 5
19-Sep-17 7.51 22.1 1243 807.95 5.36 80.5 280.5 2.1
19-Sep-17 7.57 21.7 1243 807.95 4.98 81.3 281.3 3.1
04-Oct-17 7.64 - 7.77 16.4 1151 748.15 7.05 - 7.11 90.4 - 97.1 290.4 - 297.1 2.7 - 2.9
18-Oct-17 7.61 - 7.73 20.2 - 20.4 1176 764.4 7.49 - 7.55 89.4 - 92.3 289.4 - 292.3 3.3 - 4.4
02-Nov-17 8.23 24.7 1213 788.45 9.61 56.5 256.5 2.8
17-Nov-17 8.1 23.4 1348 876.2 5.3 74.2 274.2 3.9
01-Dec-17 10.5 19 1352 878.8 11.9 43 243 123
01-Dec-17 10.37 19.1 1349 876.85 0.41 37.8 237.8 240
13-Dec-17 10.14 26.6 1474 958.1 21.32 -25.2 174.8 34
13-Dec-17 10.12 26.5 1474 958.1 21.05 -23 177 85
27-Dec-17 8.74 25 1644 1068.6 6.99 -67.6 132.4 20
11-Jan-18 8.45 25.9 1963 1275.95 9.28 33.5 233.5 9.9
24-Jan-18 8.41 26.4 1697 1103.05 7.16 79.1 279.1  - 
24-Jan-18 8.48 26.2 1695 1101.75 6.86 72.5 272.5  - 
08-Feb-18 8.96 24.5 1947 1265.55 11.19 37 237  - 
08-Feb-18 8.96 24.3 1938 1259.7 11.1 35.5 235.5  - 
23-Feb-18 8.78 24.6 2225 1446.25 8.03 -2 198  - 
08-Mar-18 8.67 24.8 2524 1640.6 8.62 5.6 205.6  - 
28-Jun-18 8.01 14.5 1483 963.95 66.4 5.97 205.97 3.6
12-Jul-17 7.61 - 7.72 15.3 1642 - 1646 1067.3 - 1069.9 6.41 - 6.53 40 - 54.1 240 11.8 - 18.5
27-Jul-17 7.67 - 7.73 17.4 1435 - 1436 932.75 - 933.4 6.5 - 7.2 -133.5 - -129 66.5 - 71 2.8 - 4
11-Aug-17 7.76 - 7.86 13.7 - 13.8 1202 781.3 6.4 - 7.8 -146 - -137 54 - 63 0.5 - 2.3
23-Aug-17 7.59 - 7.61 15.7 - 15.8 1176 764.4 5.17 - 5.3 86.7 - 137 286.7 - 337 8.2 - 20
08-Sep-17 7.42 20.3 1210 786.5 3.21 90.8 290.8 3.8
08-Sep-17 7.38 19.5 1210 786.5 2.59 72 272 4.3
19-Sep-17 7.64 22.1 1243 807.95 5.08 99.3 299.3 4.8
19-Sep-17 7.45 21.2 1249 811.85 3.87 -27.3 172.7 74
04-Oct-17 7.84 - 7.85 16.2 1160 754 7.05 - 7.6 80.8 - 81.7 280.8 - 281.7 4.7 - 5.8
18-Oct-17 7.72 - 7.79 20.2 - 20.3 1178 - 1779 765.7 - 1156.35 6.93 - 7.31 94.1 - 96.2 294.1 - 296.2 2.9 - 3.6
02-Nov-17 8.28 - 8.31 24.7 - 24.9 1222 - 1223 794.3 - 794.95 9.71 - 9.98 24.8 - 32.9 224.8 - 232.9 6.7 - 14
17-Nov-17 7.67 23.6 1357 882.05 1.46 -81.8 118.2 5
01-Dec-17 10.42 18.9 1354 880.1 11.68 -92.5 107.5 130
01-Dec-17 9.96 18.8 1336 868.4 8.27 -105.5 94.5 96
13-Dec-17 9.97 26.4 1477 960.05 19.52 -23 177 21.1
13-Dec-17 9.96 26.4 1476 959.4 1935 -21.5 178.5 22
27-Dec-17 8.84 25.9 1653 1074.45 8.04 -9.8 190.2 12.5
27-Dec-17 8.69 25.9 1653 1074.45 5.8 -83 117 34.5
11-Jan-18 8.47 26 1972 1281.8 8.43 30.9 230.9 20
24-Jan-18 8.4 26.7 1707 1109.55 6.36 46.3 246.3  - 
24-Jan-18 8.41 26.4 1707 1109.55 6.33 46.9 246.9  - 
08-Feb-18 8.92 25.94 1962.8 1275.82 11.31 43.3 243.3  - 
08-Feb-18 8.96 25.67 2960.6 1924.39 11.61 37.3 237.3  - 
23-Feb-18 8.92 25.2 2227 1447.55 8.71 -11.6 188.4  - 
23-Feb-18 8.26 24.6 2080 1352 0.33 -190.1 9.90000000000001  - 
09-Mar-18 8.93 27.8 2533 1646.45 10.65 21.2 221.2  - 

Field

A2

A2S

BL_Jetty

BLNS-B1

Bibra Lake

Bibra Lake

Bibra Lake

Bibra Lake
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Table 3a 

Surface Water Field Parameters 

Roe Highway Extenion - WMMP 

Main Roads Western Australia 
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pH Units °C µS/cm mg/L mg/L mV mV NTU
BR8 Surface Water - Guideline 7-8.5 10-100
BR8 Surface Water Bibra Lake Trigger 7.5-8.9 1499-6393 1.08-4.3 4.1-31
BR8 Surface Water - Frog Swamp 5.7-6.9 737-8130 0.522-723 1.5-5.1
BR8 Surface Water - North Lake 5.82-6.98 1711-4040 1.25-3.55 16-35
BR8 Surface Water - Roe Drain 6.04-6.57 400-700 0.283-0.641 9.6-148.2
BR8 Surface Water - Roe Swamp 5.2-6.7 344-451 0.283-0.641 8.98-1078
Zone Location Sample Date

Field

A2Bibra Lake

09-Mar-18 8.88 27.7 2531 1645.15 3.55 8.2 208.2  - 
23-Mar-18 8.82 25.2 2851 1853.15 11.31 11.8 211.8 10.8
23-Mar-18 8.9 24.7 2782 1808.3 8.17 -77.6 122.4 30.6
04-Apr-18 8.97 27.4 3094 2011.1 11.21 -131.2 68.8  - 
19-Apr-18 8.52 18.1 3195 2076.75 7.16 -46.9 153.1  - 
16-May-18 8.16 18.83 2930 1904.5 3.1 -157.6 42.4  - 
31-May-18 8.25 14 2235 1452.75 9.01 -18.7 181.3 10.3
15-Jun-18 8.05 14.4 1773 1152.45 7.3 28.6 228.6 1.5
28-Jun-18 7.77 13.9 1570 1020.5 5.11 67.1 267.1 17.5
27-Jul-17 5.63 14.8 827 537.55 2.66 155 355 12
11-Aug-17 6.3 - 6.32 12.4 - 12.8 645 - 653 419.25 - 424.45 2.84 - 4.13 -205 - -187 -5 - 13 2.8 - 8.8
23-Aug-17 6.23 13.6 - 14 734 - 739 477.1 - 480.35 0.83 - 1.14 107 - 108 307 - 308 17.8 - 123
08-Sep-17 6.57 17.4 772 501.8 0.92 -6.4 193.6 5.8
08-Sep-17 6.48 15.9 772 501.8 0.4 -88 112 246
19-Sep-17 6.62 17.7 799 519.35 0.59 -21.4 178.6 8.7
19-Sep-17 6.6 16.4 800 520 0.16 -43 157 23
04-Oct-17 6.61 - 6.63 13.7 - 13.8 718 466.7 0.84 - 1.08 25.5 - 28.2 225.5 - 228.2 3.6 - 20
23-Oct-17 6.82 22.7 725 471.25 1.9 -30.7 169.3 36
02-Nov-17 6.82 25 743 482.95 2.47 -50 150 13.6
15-Nov-17 6.72 21.9 825 536.25 0.67 -89.5 110.5 151
01-Dec-17 7.24 17.7 993 645.45 0.39 -53.6 146.4 78
13-Dec-17 7.28 29.6 1334 867.1 3.85 -65.7 134.3 564
11-Aug-17 6.32 12.7 657 427.05 4.08 -131 69 11.5
23-Aug-17 6.25 13.9 736 478.4 1.13 98 298 14
08-Sep-17 6.64 18.2 773 502.45 2.02 -65.1 134.9 1400
19-Sep-17 6.65 18.1 800 520 0.33 -29 171 1200
04-Oct-17 6.7 13.2 723 469.95 1.54 20.3 220.3 17.4
23-Oct-17 6.66 - 6.78 19.3 - 22 722 469.3 0.32 - 1.76 -68 - -19 132 - 181 23 - 80
02-Nov-17 6.68 - 6.8 20.3 - 24.2 740 481 0.3 - 1.22 -54 - -27 146 - 173 15 - 195
15-Nov-17 6.81 23.1 830 539.5 1.6 -37.5 162.5 17.6
01-Dec-17 7.06 18 997 648.05 0.39 -89.5 110.5 800
13-Jul-17 3.28 15.1 8048 5231.2 4.32 500.9 700.9 31.5
27-Jul-17 3.36 18.8 6700 4355 5.1 455 655 12,800
11-Aug-17 6.13 - 6.26 15.1 - 15.2 2826 - 4742 1836.9 - 3082.3 0.83 - 2.95 -215 - -176 -15 - 24 23.5 - 27
23-Aug-17 6.72 - 6.92 15.8 2556 - 2718 1661.4 - 1766.7 0.15 - 0.2 -155 - -153 45 - 47 20.4 - 31
08-Sep-17 7.21 17.1 1609 1045.85 0.4 -187 13 49
08-Sep-17 7.07 16.7 1653 1074.45 0.25 -210 -10 330
26-Sep-17 7.33 13.7 1282 833.3 0.29 -171 29 37
26-Sep-17 7.32 13.8 1287 836.55 0.22 -182 18 30
04-Oct-17 7.25 - 7.3 14.8 - 14.9 1178 - 1204 765.7 - 782.6 0.2 - 0.42 -108.2 - 84.5 91.8 - 284.5 20.7 - 25.4
23-Oct-17 7.18 20.9 1127 732.55 0.2 -150.5 49.5 27.7
02-Nov-17 7.01 - 7.26 20.1 - 23.1 1218 - 1220 791.7 - 793 0.25 - 14 -122 - -106.5 78 - 93.5 -0.3 - 272.4
15-Nov-17 7.3 23.2 1385 900.25 0.55 -50.1 149.9 292
15-Nov-17 7.16 21.1 1373 892.45 0.17 -96 104 -0.1
01-Dec-17 7.36 19 1580 1027 0.61 -46.8 153.2 33
01-Dec-17 7.34 19 1578 1025.7 0.32 -81 119 4.2
13-Dec-17 7.51 27.1 1786 1160.9 2.99 -114.7 85.3 37.1
27-Dec-17 7.25 26 2012 1307.8 1.27 -120 80 30
16-Jan-18 6.96 21.3 2600 1690 2.41 -88.4 111.6 72.7
16-Jan-18 6.77 21.3 2749 1786.85 1.66 -101.2 98.8 77.7
24-Jan-18 7.37 25.9 2286 1485.9 4.13 36.1 236.1  - 
24-Jan-18 7.06 25 2306 1498.9 0.82 -115.8 84.2  - 
07-Feb-18 6.73 23.72 2723.2 1770.08 2.89 -63.1 136.9  - 
23-Feb-18 6.74 24.9 3916 2545.4 3.6 -78 122  - 
11-Aug-17 6.59 12.4 1305 848.25 0.73 -278 -78 96.8
23-Aug-17 6.69 - 6.7 14.4 - 15.3 1114 - 1127 724.1 - 732.55 0.13 - 0.19 -231 - -222 -31 - -22 7.9 - 85.2
08-Sep-17 6.87 17.4 1198 778.7 0.15 -199.5 0.5 33.7
08-Sep-17 5.98 16.2 1242 807.3 0.12 -165 35 5.2
26-Sep-17 7.21 14.6 1118 726.7 0.23 -122.4 77.6 34.7
26-Sep-17 6.86 14.5 1118 726.7 0.19 -119.7 80.3 2.2
04-Oct-17 7.14 - 7.2 13.8 - 13.9 1090 - 1094 708.5 - 711.1 0.23 - 0.34 -67.5 - -57.8 132.5 - 142.2 37.9 - 107.3
23-Oct-17 6.93 - 7.3 20.7 - 24.1 1201 - 1229 780.65 - 798.85 0.21 - 1.07 -91.7 - -59.1 108.3 - 140.9 11.6 - 152.3
15-Nov-17 7.03 22.9 1369 889.85 0.16 -120.9 79.1 0.2
01-Dec-17 7.38 18 1579 1026.35 0.52 -74.6 125.4 653.3
13-Dec-17 7.77 29.1 1778 1155.7 7.95 -47.3 152.7 78.2
27-Dec-17 7.45 26.6 1980 1287 2.71 -60.7 139.3 307.1
16-Jan-18 7.36 20.8 1194 776.1 5.62 -19.9 180.1 101.8
24-Jan-18 7.53 26.8 1800 1170 6.45 -9 191  - 
07-Feb-18 8.1 25 2179.1 1416.415 11.91 14.8 214.8  - 
23-Feb-18 7.76 27.5 2879 1871.35 4.4 -129.5 70.5  - 
11-Aug-17 6.62 13.8 982 638.3 0.68 -271 -71 42
23-Aug-17 6.6 13.3 1085 705.25 0.18 -135 65 160
08-Sep-17 6.74 19.5 1218 791.7 0.24 -170 30 51
26-Sep-17 7.17 13.8 1106 718.9 0.2 -141.4 58.6 210
04-Oct-17 7.32 13.6 1103 716.95 1.16 -62.1 137.9 54.7
23-Oct-17 7.28 25 1191 774.15 0.63 -55 145 19.5
02-Nov-17 7.37 28.8 1212 787.8 3.81 -4.8 195.2 23.4
15-Nov-17 6.63 25.9 1332 865.8 0.23 -118.3 81.7 157.3
01-Dec-17 7.58 17.3 1583 1028.95 1.23 -2.3 197.7 226.2
13-Dec-17 7.4 32.8 1809 1175.85 2.14 -43.3 156.7 44.9
27-Dec-17 7.96 31.7 2028 1318.2 13.35 -39.5 160.5 28
16-Jan-18 6.63 21.4 1425 926.25 6.65 16.8 216.8 113.9
24-Jan-18 7.1 29.2 1823 1184.95 6.5 -15.3 184.7  - 
07-Feb-18 7.25 28.61 2373.2 1542.58 9.26 -12.7 187.3  - 
13-Jul-17 3.29 15.2 8143 5292.95 7.57 483.9 683.9 4
27-Jul-17 3.3 19.2 7441 4836.65 7.98 477.6 677.6 12.2
11-Aug-17 6.02 15.7 3130 2034.5 5.38 -148 52 62
23-Aug-17 7.05 - 7.06 15.6 - 16.2 2339 - 2807 1520.35 - 1824.55 0.16 - 0.34 -147 - -127 53 - 73 36 - 52
08-Sep-17 7.29 17 1602 1041.3 0.18 -190 10 29.8
08-Sep-17 7.12 16.1 1830 1189.5 0.13 -217 -17 60
26-Sep-17 7.42 13.7 1299 844.35 0.17 -187 13 29.6
26-Sep-17 7.44 13.7 1306 848.9 0.13 -217 -17 43.4
04-Oct-17 7.38 - 7.39 14.9 1199 779.35 0.17 - 0.31 -115.5 - -105.5 84.5 - 94.5 21.7 - 24.4
23-Oct-17 7.28 - 7.3 19.2 - 21.4 1142 - 1204 742.3 - 782.6 0.15 - 0.22 -115 - -82 85 - 118 18.9 - 23.1
02-Nov-17 7.18 - 7.33 19.4 - 25.8 1212 - 1224 787.8 - 795.6 0.33 - 4.57 -49.4 - -47.8 150.6 - 152.2 10.4 - 12.1
15-Nov-17 7.28 21.1 1386 900.9 0.6 -44.1 155.9 6.8
15-Nov-17 7.23 20.6 1390 903.5 0.5 -47.6 152.4 6.9
01-Dec-17 7.43 18.9 1584 1029.6 1.19 -28.7 171.3 19.6
01-Dec-17 7.44 19 1584 1029.6 1.1 -62.2 137.8 16.5
13-Dec-17 7.7 28.1 1775 1153.75 4.76 -47.5 152.5 19.9

BLNS-B1

FS2

FS4A

A1

Bibra Lake

Frog Swamp

Frog Swamp

North Lake

North Lake

North Lake

North Lake

A1E

A1N

NLWS-N2
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Table 3a 

Surface Water Field Parameters 

Roe Highway Extenion - WMMP 

Main Roads Western Australia 
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pH Units °C µS/cm mg/L mg/L mV mV NTU
BR8 Surface Water - Guideline 7-8.5 10-100
BR8 Surface Water Bibra Lake Trigger 7.5-8.9 1499-6393 1.08-4.3 4.1-31
BR8 Surface Water - Frog Swamp 5.7-6.9 737-8130 0.522-723 1.5-5.1
BR8 Surface Water - North Lake 5.82-6.98 1711-4040 1.25-3.55 16-35
BR8 Surface Water - Roe Drain 6.04-6.57 400-700 0.283-0.641 9.6-148.2
BR8 Surface Water - Roe Swamp 5.2-6.7 344-451 0.283-0.641 8.98-1078
Zone Location Sample Date

Field

A2Bibra Lake

13-Dec-17 7.52 24.1 1776 1154.4 0.3 -66.1 133.9 20.8
27-Dec-17 7.4 25.6 1995 1296.75 2.65 8.6 208.6 22.5
27-Dec-17 7.28 22.8 1992 1294.8 0.45 -61.3 138.7 -0.1
16-Jan-18 7.43 21.8 2279 1481.35 7.45 46 246 60.4
16-Jan-18 7.23 20.4 2333 1516.45 3.73 22.5 222.5 72.6
24-Jan-18 7.26 27.6 2293 1490.45 4.81 6.8 206.8  - 
24-Jan-18 7.17 25.4 2289 1487.85 1.71 -4 196  - 
07-Feb-18 7.16 25.17 2664.9 1732.185 5.07 -19.1 180.9  - 
23-Feb-18 6.98 22.9 3653 2374.45 0.63 -47.9 152.1  - 
08-Mar-18 7.13 26.1 4822 3134.3 4.33 1.3 201.3  - 
13-Jul-17 6.79 15.3 948 616.2 1.18 -128.9 71.1 2.3
27-Jul-17 6.48 15.7 860 559 0.95 8 208 2.8
11-Aug-17 6.73 13 741 481.65 1.4 -127 73 0.5
23-Aug-17 6.56 14.3 857 557.05 0.37 58 258 143
08-Sep-17 6.71 16.3 752 488.8 0.25 16 216 26.5
19-Sep-17 6.88 16.8 682 443.3 0.27 -136 64 630
04-Oct-17 6.5 14.2 784 509.6 0.56 72.3 272.3 3
23-Oct-17 6.62 18 677 440.05 0.52 -47.3 152.7 92
02-Nov-17 6.75 18.2 630 409.5 0.38 -87 113 886
15-Nov-17 6.44 18.2 710 461.5 3.89 -49.7 150.3 54.5
13-Jul-17 6.65 15.3 866 562.9 1.04 -143.5 56.5 33.2
11-Aug-17 6.57 13.1 731 475.15 0.9 -208 -8 31
23-Aug-17 6.55 14.3 857 557.05 0.47 58 258 200
08-Sep-17 6.62 16.6 729 473.85 0.28 53 253 400
19-Sep-17 6.58 16.6 706 458.9 0.25 -34.5 165.5 370
04-Oct-17 6.6 14.3 768 499.2 0.33 -5.4 194.6 13.5
23-Oct-17 6.6 18 670 435.5 0.32 -60 140 103
02-Nov-17 6.55 17.8 701 455.65 0.31 -64.5 135.5 180
11-Aug-17 6.08 11 347 225.55 1.17 -169 31 11
23-Aug-17 5.95 11.8 351 228.15 0.29 60 260 157
08-Sep-17 6.01 13 370 240.5 0.51 -74 126 180
26-Sep-17 6.33 12.2 358 232.7 0.58 -52.1 147.9 285
23-Oct-17 6.11 16.3 390 253.5 0.36 -58.1 141.9 382
02-Nov-17 6.41 19.1 382.1 248.365 2.82 -46.3 153.7 14.5
15-Nov-17 6.55 18.9 409.9 266.435 0.66 3.1 203.1 44.1
27-Jul-17 6.41 14.1 365.7 237.705 1.49 -104 96 10
11-Aug-17 6.45 10.9 312 202.8 1.1 -196 4 5.3
23-Aug-17 6.26 11.8 329 213.85 0.56 119 319 119
08-Sep-17 6.37 14.4 346 224.9 0.42 -51 149 700
26-Sep-17 6.81 11.9 350 227.5 0.94 -102 98 75
04-Oct-17 6.48 11.5 355 230.75 1.33 92.1 292.1 15.5
23-Oct-17 6.61 18.1 383 248.95 1.88 -1.6 198.4 165
02-Nov-17 6.59 19.2 393 255.45 0.61 -38.5 161.5 1052
15-Nov-17 6.74 20.5 429.9 279.435 0.91 55.4 255.4 55.7
01-Dec-17 7.13 15.4 452.4 294.06 0.6 -69.6 130.4 852

A3

S1

North Lake

Roe Drain

Roe Drain

Roe Swamp

Roe Swamp

NLWS-N2

RD1

RD1A
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Table 3b 

Bibra Lake Analytical Results 

Roe Highway Extension - WMMP

Main Roads Western Australia 

Field ID A2_270717 A2_230817 A2_190917 A2_181017 A2 A2 A2 A2 A2 A2 A2_31_05_18 A2_28_06_18 A2S_270717 A2S_230817 A2S_190917 A2S_181017 A2S A2S A2S A2S A2S A2S A2S_31_05_18 A2S_28_06_18
Sample Date 27-Jul-17 23-Aug-17 19-Sep-17 18-Oct-17 17-Nov-17 13-Dec-17 11-Jan-18 08-Feb-18 09-Mar-18 04-Apr-18 31-May-18 28-Jun-18 27-Jul-17 23-Aug-17 19-Sep-17 18-Oct-17 17-Nov-17 13-Dec-17 11-Jan-18 08-Feb-18 09-Mar-18 04-Apr-18 31-May-18 28-Jun-18

Lab Report No. EP1708050 EP1709130 EP1710339 EP1711669 EP1712990 EP1714152 EM1801446 EP1802224 EP1803361 EP1804348 EP1806724 EP1807774 EP1708050 EP1709130 EP1710339 EP1711669 EP1712990 EP1714152 EM1801446 EP1802224 EP1803361 EP1804348 EP1806724 EP1807774
Type Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

COPC Group Units LOR ANZECC Trigger 
BAR Bibra Lake 

Trigger

Total Petroleum Hydrocarbons

C6-C9 fraction µg/L 20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
C10-C14 fraction µg/L 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C15-C28 fraction µg/L 100 <100 <100 <100 <100 <100 <100 120 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 <100 <100
C29-C36 fraction µg/L 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C10-C36 fraction (sum) µg/L 50 <50 <50 <50 <50 <50 <50 120 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 110 <50 <50 <50 <50 <50

Total Recoverable Hydrocarbons

C6-C10 fraction µg/L 20 25 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
C6-C10 fraction (minus BTEX)(F1) µg/L 20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
>C10-C16 fraction µg/L 100 61 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
>C10-C16 (minus Naphthalene)(F2) µg/L 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
>C16-C34 fraction µg/L 100 406 <100 <100 110 <100 <100 120 130 <100 <100 120 <100 <100 <100 <100 <100 <100 <100 <100 140 <100 <100 <100 <100 <100
>C34-C40 fraction µg/L 100 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
>C10-C40 fraction (sum) µg/L 100 <100 <100 110 <100 <100 120 130 <100 <100 120 <100 <100 <100 <100 <100 <100 <100 <100 140 <100 <100 <100 <100 <100

BTEXN

Benzene µg/L 1 950 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Toluene µg/L 2 1 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Ethylbenzene µg/L 2 1 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
m&p-Xylene µg/L 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
o-Xylene µg/L 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Total Xylenes µg/L 2 200 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Total BTEX µg/L 1 5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Naphthalene (VOC) µg/L 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Metals

Aluminium ug/L 10 140 60 50 40 70 160 100 70 70 70 120 30 70 60 80 30 60 110 170 70 70 140 50 40

Aluminium (Filtered) ug/L 10 67 40 40 20 20 10 80 30 50 40 60 30 20 30 60 20 20 10 90 30 50 50 50 20 20
Arsenic ug/L 1 1 2 - - - - - - - - - - 2 2 - - - - - - - - - -
Arsenic (Filtered) ug/L 1 13 10 2 1 2 2 2 3 2 2 3 3 2 1 1 2 2 2 2 3 2 2 2 3 2 2

Cadmium ug/L 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Cadmium (Filtered) ug/L 0.1 0.2 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Chromium ug/L 1 1 <1 <1 <1 <1 2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 <1 <1 <1 <1 <1 <1 <1
Chromium (Filtered) ug/L 1 1 0.9 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Copper ug/L 1 <1 1 - - - - - - - - - - <1 <1 - - - - - - - - - -
Copper (Filtered) ug/L 1 1.4 0.4 <1 <1 2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Iron ug/L 50 2540 680 440 400 300 300 440 310 130 120 140 350 180 390 550 440 300 300 190 420 120 140 340 130 240

Iron (Filtered) ug/L 50 240 260 300 230 120 70 60 60 <50 70 60 130 240 310 280 230 120 80 60 60 <50 140 60 150

Lead ug/L 1 1 <1 - - - - - - - - - - <1 <1 - - - - - - - - - -
Lead (Filtered) ug/L 1 3.4 1.1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Manganese ug/L 1 33 30 44 22 44 56 48 35 48 41 26 36 22 32 46 28 44 43 51 33 41 42 18 43

Manganese (Filtered) ug/L 1 1900 49 12 28 37 12 5 11 2 6 14 17 4 30 20 31 40 24 6 11 2 6 12 14 3 35

Nickel ug/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Nickel (Filtered) ug/L 1 11 1.3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Selenium ug/L 0.2 <10 <10 <2 <0.2 0.5 0.4 0.4 <2 <2 <2 <2 <2 <10 <10 <2 0.2 0.3 0.4 0.4 <2 <2 <2 <2 <2
Selenium (Filtered) ug/L 0.2 11 0.5 <10 <10 <2 <0.2 0.3 <0.2 0.2 <2 <2 <2 <2 <2 <10 <10 <2 <0.2 0.2 <0.2 0.3 <2 <2 <2 <2 <2
Zinc ug/L 5 <5 5 30 <5 <5 5 <5 <5 <5 11 <5 <5 <5 <5 6 <5 <5 <5 <5 <5 <5 <5 <5 <5
Zinc (Filtered) ug/L 5 8 2 <5 <5 13 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 8 8 <5 <5 <5 <5 <5 <5 <5 <5 <5

Nutrients

Ammonia (as N) mg/L 0.01 0.04 0.302 0.37 0.61 0.48 0.13 0.03 <0.01 0.13 0.01 <0.01 0.07 <0.01 0.38 0.36 0.67 0.47 0.15 <0.01 <0.01 0.03 0.01 <0.01 0.06 <0.01 0.55

Nitrate (as N) mg/L 0.01 0.1 0.099 0.06 0.23 0.24 0.18 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 0.05 0.21 0.28 0.18 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 0.02

Nitrite (as N) mg/L 0.01 0.1 0.099 0.03 0.1 0.08 0.04 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 0.09 0.08 0.03 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Total Kjeldahl Nitrogen mg/L 0.1 15 2.5 2 2.6 1.6 2 5.5 3.6 3 3.6 3.8 2.8 2 2.3 2.1 2.5 1.4 1.9 5.2 3.2 2.8 3.5 4.3 2.7 2.4

Nitrate & Nitrite (as N) mg/L 0.01 0.1 0.099 0.09 0.33 0.32 0.22 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 0.03 0.08 0.3 0.36 0.21 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 0.02

Total Nitrogen (as N) mg/L 0.1 1.5 15 2.6 2.3 2.9 1.8 2 5.5 3.6 3 3.6 3.8 2.8 2 2.4 2.4 2.9 1.6 1.9 5.2 3.2 2.8 3.5 4.3 2.7 2.4

Reactive Phosphorus (as P) mg/L 0.01 0.04 0.12 0.22 0.2 0.23 0.18 0.03 <0.01 <0.01 <0.01 <0.01 0.03 0.04 0.12 0.22 0.2 0.22 0.18 0.03 <0.01 <0.01 <0.01 <0.01 0.05

Total Phosphorus mg/L 0.01 0.06 0.428 0.17 0.18 0.25 0.23 0.34 0.76 0.36 0.15 0.1 0.08 0.09 0.08 0.09 0.2 0.24 0.23 0.36 0.68 0.38 0.1 0.11 0.13 0.05 0.1

Biological

Chlorophyll a mg/m3 1 160 10 3 2 2 25 121 17 73 19 19 18 <1 4 3 4 2 4 127 25 25 20 32 12 1

ANZECC Trigger

BAR Bibra Lake Trigger
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Table 3b 

Bibra Lake Analytical Results 

Roe Highway Extension - WMMP

Main Roads Western Australia 

Field ID

Sample Date

Lab Report No. 

Type 

COPC Group Units LOR ANZECC Trigger 
BAR Bibra Lake 

Trigger

Total Petroleum Hydrocarbons

C6-C9 fraction µg/L 20
C10-C14 fraction µg/L 50
C15-C28 fraction µg/L 100
C29-C36 fraction µg/L 50
C10-C36 fraction (sum) µg/L 50

Total Recoverable Hydrocarbons

C6-C10 fraction µg/L 20 25

C6-C10 fraction (minus BTEX)(F1) µg/L 20
>C10-C16 fraction µg/L 100 61

>C10-C16 (minus Naphthalene)(F2) µg/L 100
>C16-C34 fraction µg/L 100 406

>C34-C40 fraction µg/L 100 100

>C10-C40 fraction (sum) µg/L 100
BTEXN

Benzene µg/L 1 950 1

Toluene µg/L 2 1

Ethylbenzene µg/L 2 1

m&p-Xylene µg/L 2
o-Xylene µg/L 2
Total Xylenes µg/L 2 200 2

Total BTEX µg/L 1 5

Naphthalene (VOC) µg/L 5
Metals

Aluminium ug/L 10
Aluminium (Filtered) ug/L 10 67
Arsenic ug/L 1
Arsenic (Filtered) ug/L 1 13 10

Cadmium ug/L 0.1
Cadmium (Filtered) ug/L 0.1 0.2 0.1

Chromium ug/L 1 1

Chromium (Filtered) ug/L 1 1 0.9

Copper ug/L 1
Copper (Filtered) ug/L 1 1.4 0.4

Iron ug/L 50 2540

Iron (Filtered) ug/L 50
Lead ug/L 1
Lead (Filtered) ug/L 1 3.4 1.1

Manganese ug/L 1
Manganese (Filtered) ug/L 1 1900 49

Nickel ug/L 1
Nickel (Filtered) ug/L 1 11 1.3

Selenium ug/L 0.2
Selenium (Filtered) ug/L 0.2 11 0.5

Zinc ug/L 5
Zinc (Filtered) ug/L 5 8 2

Nutrients

Ammonia (as N) mg/L 0.01 0.04 0.302

Nitrate (as N) mg/L 0.01 0.1 0.099

Nitrite (as N) mg/L 0.01 0.1 0.099

Total Kjeldahl Nitrogen mg/L 0.1 15

Nitrate & Nitrite (as N) mg/L 0.01 0.1 0.099

Total Nitrogen (as N) mg/L 0.1 1.5 15

Reactive Phosphorus (as P) mg/L 0.01
Total Phosphorus mg/L 0.01 0.06 0.428

Biological

Chlorophyll a mg/m3 1 160

ANZECC Trigger

BAR Bibra Lake Trigger

BLNS-B1_270717 WQA02_270717 BLNS-B1_230817 WQA02_230817 BLNS-B1_190917 WQA02_190917 BLNS-B1_181017 WQA02_181017 BLNS-B1 WQA02_151117 BLNS-B1 WQA02_131217 BLNS-B1 WQA02 BLNS-B1 WQA02_080218 BLNS-B1 WQA02_090318 BLNS-B1 WAQ02_040418 BLNS-B1_31_05_18 WQA02_31_05_18 BLNS-B1_28_06_18 WQA02_28_06_18
27-Jul-17 27-Jul-17 23-Aug-17 23-Aug-17 19-Sep-17 19-Sep-17 18-Oct-17 18-Oct-17 17-Nov-17 17-Nov-17 13-Dec-17 13-Dec-17 11-Jan-18 11-Jan-18 08-Feb-18 08-Feb-18 09-Mar-18 09-Mar-18 04-Apr-18 04-Apr-18 31-May-18 31-May-18 28-Jun-18 28-Jun-18

EP1708050 EP1708050 EP1709130 EP1709130 EP1710339 EP1710339 EP1711669 EP1711669 EP1712990 EP1712990 EP1714152 EP1714152 EM1801446 EM1801446 EP1802224 EP1802224 EP1803361 EP1803361 EP1804348 EP1804348 EP1806724 EP1806724 EP1807774 EP1807774
Normal Duplicate Normal Duplicate Normal Duplicate Normal Duplicate Normal Duplicate Normal Duplicate Normal Duplicate Normal Duplicate Normal Duplicate Normal Duplicate Normal Duplicate Normal Duplicate

<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 <100 <100 <100 <100 <100 <100 100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 <100 <100 <100 <100 <100 <100 100 <100 <100 <100 <100

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

80 80 50 50 40 40 40 40 50 50 100 100 100 100 60 60 80 70 350 110 50 60 40 50

30 40 40 40 20 20 20 20 20 20 80 90 40 30 50 50 50 50 60 60 30 20 20 20

2 1 2 2 - - - - - - - - - - - - - - - - - - - -
1 1 2 2 1 1 2 2 2 2 4 3 2 2 2 2 2 3 3 3 2 2 2 2

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 <1 <1 <1 <1 <1
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<1 <1 <1 <1 - - - - - - - - - - - - - - - - - - - -
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
450 450 480 480 390 390 310 310 290 270 180 190 310 280 90 100 140 130 830 280 150 160 220 220

240 240 270 260 270 290 240 240 130 120 70 70 80 60 <50 <50 50 <50 70 80 60 60 140 140

<1 <1 <1 <1 - - - - - - - - - - - - - - - - - - - -
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
23 23 32 34 43 42 27 28 42 41 42 43 45 46 32 32 41 38 47 41 18 20 40 40

21 21 33 32 41 40 25 25 5 5 11 11 2 3 6 7 15 15 14 15 3 4 36 34

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 <1

<10 <10 <10 <10 <2 <2 0.3 <0.2 0.3 0.3 0.4 0.4 0.3 0.4 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<10 <10 <10 <10 <2 <2 <0.2 <0.2 <0.2 0.2 <0.2 <0.2 0.3 0.4 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 6 <5 <5 14 <5 6 <5 <5 <5 <5 <5
<5 9 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

0.33 0.35 0.7 0.69 0.47 0.46 0.16 0.16 <0.01 <0.01 <0.01 <0.01 0.06 0.04 0.01 <0.01 <0.01 <0.01 0.07 0.09 <0.01 <0.01 0.56 0.53

0.05 0.05 0.23 0.22 0.29 0.26 0.18 0.19 <0.01 <0.01 <0.01 <0.01 0.01 0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.02 0.02 0.04 0.05

0.03 0.03 0.09 0.09 0.08 0.09 0.04 0.03 <0.01 <0.01 <0.01 <0.01 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
2.1 2.3 2.1 2 2.4 2.3 1.5 1.4 2 1.8 5 4.7 2.9 2.9 2.9 2.7 3.5 3.6 5.1 4 2.7 2.6 2.3 2.4

0.08 0.08 0.32 0.31 0.37 0.35 0.22 0.22 <0.01 <0.01 <0.01 <0.01 0.02 0.02 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.02 0.02 0.04 0.05

2.2 2.4 2.4 2.3 2.8 2.6 1.7 1.6 2 1.8 5 4.7 2.9 2.9 2.9 2.7 3.5 3.6 5.1 4 2.7 2.6 2.3 2.4

0.04 0.04 0.12 0.12 0.23 0.22 0.2 0.2 0.23 0.23 0.18 0.18 0.04 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.04 0.04

0.09 0.09 0.19 0.18 0.24 0.25 0.24 0.24 0.32 0.31 0.7 0.64 0.3 0.32 0.1 0.08 0.13 0.13 0.18 0.09 0.06 0.06 0.09 0.1

6 5 2 1 2 3 3 3 18 13 139 131 25 26 26 25 25 24 24 50 30 20 1 <1
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Table 3c

North Lake Analytical Results 

Roe Highway Extension - WMMP 

Main Roads Western Australia 

Field ID A1_270717 A1_230817 A1_260917 A1_231017 A1_151117 A1 A1 A1 A1E_230817 A1E_260917 A1E_231017 A1E_151117 A1E A1E A1E A1N_230817 A1N_260917 A1N_231017 A1N_151117 A1N A1N A1N
Sample Date 27-Jul-17 23-Aug-17 26-Sep-17 23-Oct-17 15-Nov-17 13-Dec-17 16-Jan-18 07-Feb-18 23-Aug-17 26-Sep-17 23-Oct-17 15-Nov-17 13-Dec-17 16-Jan-18 07-Feb-18 23-Aug-17 26-Sep-17 23-Oct-17 15-Nov-17 13-Dec-17 16-Jan-18 07-Feb-18

Lab Report No. EP1708050 EP1709130 EP1710595 EP1711878 EP1712847 EP1714152 EP1801308 EP1802093 EP1709130 EP1710595 EP1711878 EP1712847 EP1714152 EP1801308 EP1802093 EP1709130 EP1710595 EP1711878 EP1712847 EP1714152 EP1801308 EP1802093
COPC Group

Units LOR

ANZECC 

Guidline

BAR Trigger

Total Petroleum Hydrocarbons

C6-C9 fraction µg/L 20 <20 <20 70 <20 <20 <20 <20 <20 <20 50 <20 <20 <20 <20 <20 <20 30 <20 <20 <20 <20 <20
C10-C14 fraction µg/L 50 <50 100 170 <50 <50 <50 <50 <50 140 <50 <50 <50 <50 <50 <50 140 <50 <50 <50 <50 <50 <50
C15-C28 fraction µg/L 100 <100 470 110 <100 350 <100 170 160 <100 <100 <100 140 100 110 240 <100 <100 <100 <100 130 130 280

C29-C36 fraction µg/L 50 <50 660 260 <50 190 <50 60 90 420 250 60 80 90 60 110 700 260 <50 70 60 90 180

C10-C36 fraction (sum) µg/L 50 <50 1230 540 <50 540 <50 230 250 560 250 60 220 190 170 350 840 260 <50 70 190 220 460

Total Recoverable Hydrocarbons

C6-C10 fraction µg/L 20 25 <20 <20 40 <20 <20 <20 <20 <20 <20 40 <20 <20 <20 <20 <20 <20 30 <20 <20 <20 <20 <20
C6-C10 fraction (minus BTEX)(F1) µg/L 20 <20 <20 30 <20 <20 <20 <20 <20 <20 20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
>C10-C16 fraction µg/L 100 25 <100 120 160 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 <100 <100 <100
>C10-C16 (minus Naphthalene)(F2) µg/L 100 <100 120 160 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 <100 <100 <100
>C16-C34 fraction µg/L 100 828 <100 970 330 <100 460 110 230 220 420 310 110 190 170 170 310 700 300 <100 140 170 210 410

>C34-C40 fraction µg/L 100 344 <100 260 <100 <100 <100 <100 <100 <100 140 110 <100 <100 <100 <100 <100 210 <100 <100 <100 <100 <100 <100
>C10-C40 fraction (sum) µg/L 100 <100 1350 490 <100 460 110 230 220 560 420 110 190 170 170 310 1020 300 <100 140 170 210 410

BTEXN

Benzene µg/L 1 950 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Toluene µg/L 2 1 <2 <2 9 <2 <2 <2 <2 <2 <2 17 11 <2 <2 <2 <2 <2 18 2 2 <2 <2 <2
Ethylbenzene µg/L 2 1 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
m&p-Xylene µg/L 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
o-Xylene µg/L 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Total Xylenes µg/L 2 200 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Total BTEX µg/L 1 5 <1 <1 9 <1 <1 <1 <1 <1 <1 17 11 <1 <1 <1 <1 <1 18 2 2 <1 <1 <1
Naphthalene (VOC) µg/L 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Metals

Aluminium ug/L 10 1190 80 100 70 80 60 70 100 50 170 160 100 140 50 130 90 120 170 270 250 1360 1360

Aluminium (Filtered) ug/L 10 20.6 1180 40 70 60 70 50 40 60 40 60 60 80 30 20 30 40 60 70 70 50 50 110

Arsenic ug/L 1 4 5  -  -  -  -  -  - 3  -  -  -  -  -  - 4  -  -  -  -  -  - 
Arsenic (Filtered) ug/L 1 13 4 2 3 4 4 4 5 3 5 2 4 4 4 5 3 4 3 3 4 5 5 3 5

Cadmium ug/L 0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Cadmium (Filtered) ug/L 0.1 0.2 0.4 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Chromium ug/L 1 1 3 2 2 2 2 2 3 3 1 2 2 2 2 1 2 2 2 2 3 3 6 4

Chromium (Filtered) ug/L 1 1 2 2 1 2 2 2 2 2 2 1 2 2 2 2 1 1 1 2 2 2 1 1 2

Copper ug/L 1 6 1  -  -  -  -  -  - <1  -  -  -  -  -  - <1  -  -  -  -  -  - 
Copper (Filtered) ug/L 1 1.4 3.7 3 <1 <1 <1 <1 5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 <1 <1
Iron ug/L 50 13,600 15,700 19,400 2180 4270 4460 3730 8310 7080 2670 3900 9910 5730 8940 4360 6010 3370 2680 5330 6280 5370 15,500 11,500

Iron (Filtered) ug/L 50 8730 15,000 580 3440 4070 2760 3780 4050 230 2370 6250 5070 4470 2150 2520 690 2180 4570 4910 3210 3120 3360

Lead ug/L 1 15 2  -  -  -  -  -  - <1  -  -  -  -  -  - <1  -  -  -  -  -  - 
Lead (Filtered) ug/L 1 3.4 6.6 10 <1 <1 <1 <1 <1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 1 4

Manganese ug/L 1 738 1140 514 255 273 255 242 391 539 384 272 261 259 155 202 777 390 258 270 228 269 230

Manganese (Filtered) ug/L 1 1900 818 801 1160 452 260 261 239 199 351 554 331 268 246 190 128 142 777 342 262 243 178 201 180

Nickel ug/L 1 8 1 1 <1 <1 <1 1 1 <1 <1 <1 <1 2 <1 1 <1 <1 <1 1 2 2 2

Nickel (Filtered) ug/L 1 11 5.8 7 1 <1 <1 <1 2 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 <1 1

Selenium ug/L 0.2 <10 <10 0.3 0.2 0.4 0.5 0.6 <2 <10 0.3 0.2 0.3 0.5 0.4 <2 <10 0.3 0.3 0.4 0.5 0.9 <2
Selenium (Filtered) ug/L 0.2 11 1 <10 <10 0.2 0.3 0.2 <0.2 0.6 <2 <10 <0.2 0.4 0.3 <0.2 0.4 <2 <10 <0.2 0.3 0.2 <0.2 0.3 <2
Zinc ug/L 5 74 10 12 <5 6 11 7 6 <5 8 10 7 16 6 6 <5 5 <5 10 84 40 62

Zinc (Filtered) ug/L 5 8 88 80 <5 6 <5 <5 6 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 31 6 <5
Nutrients

Ammonia (as N) mg/L 0.01 0.04 1.72 0.1 <0.01 0.08 0.19 0.37 0.04 0.05 0.05 <0.01 0.21 0.59 0.56 0.05 0.25 0.05 <0.01 0.09 0.46 0.38 0.08 0.19 0.07

Nitrate (as N) mg/L 0.01 0.1 0.0194 <0.01 <0.01 <0.01 0.02 <0.01 <0.02 <0.01 <0.01 0.02 <0.01 <0.02 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 0.01 <0.01
Nitrite (as N) mg/L 0.01 0.1 0.0194 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Total Kjeldahl Nitrogen mg/L 0.1 7.22 3 3.8 4.6 3.1 3.5 4.3 3.6 6.2 2.6 5.1 5.9 3.6 5.9 2.7 7.6 2.9 4.5 4.1 4.5 5 5 11.3

Nitrate & Nitrite (as N) mg/L 0.01 0.1 0.0194 <0.01 <0.01 <0.01 0.02 <0.01 <0.02 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 0.01 <0.01
Total Nitrogen (as N) mg/L 0.1 1.5 7.22 3 3.8 4.6 3.1 3.5 4.3 3.6 6.2 2.6 5.1 5.9 3.6 5.9 2.7 7.6 2.9 4.5 4.1 4.5 5 5 11.3

Reactive Phosphorus (as P) mg/L 0.01 0.02 0.41 1.3 0.87 1.23 0.47 0.07 0.1 1.23 1.06 1.1 1.26 0.34 0.08 0.07 1.85 1.06 1.06 1.22 0.22 0.1 0.03

Total Phosphorus mg/L 0.01 0.06 0.754 0.32 1.12 1.55 1.09 1.29 0.89 0.4 0.55 1.38 1.48 1.56 1.18 0.99 0.47 0.82 1.98 1.42 1.19 1.41 0.61 0.7 0.95

Biological

Chlorophyll a mg/m3 1 440 44 95 19 5 22 95 63 153 9 10 5 47 131 83 95 10 24 9 18 74 117 80
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Table 3c

North Lake Analytical Results 

Roe Highway Extension - WMMP 

Main Roads Western Australia 

Field ID

Sample Date

Lab Report No.

COPC Group

Units LOR

ANZECC 

Guidline

BAR Trigger

Total Petroleum Hydrocarbons

C6-C9 fraction µg/L 20
C10-C14 fraction µg/L 50
C15-C28 fraction µg/L 100
C29-C36 fraction µg/L 50
C10-C36 fraction (sum) µg/L 50

Total Recoverable Hydrocarbons

C6-C10 fraction µg/L 20 25

C6-C10 fraction (minus BTEX)(F1) µg/L 20
>C10-C16 fraction µg/L 100 25

>C10-C16 (minus Naphthalene)(F2) µg/L 100
>C16-C34 fraction µg/L 100 828

>C34-C40 fraction µg/L 100 344

>C10-C40 fraction (sum) µg/L 100
BTEXN

Benzene µg/L 1 950 1

Toluene µg/L 2 1

Ethylbenzene µg/L 2 1

m&p-Xylene µg/L 2
o-Xylene µg/L 2
Total Xylenes µg/L 2 200 2

Total BTEX µg/L 1 5

Naphthalene (VOC) µg/L 5
Metals

Aluminium ug/L 10
Aluminium (Filtered) ug/L 10 20.6

Arsenic ug/L 1
Arsenic (Filtered) ug/L 1 13 4

Cadmium ug/L 0.1
Cadmium (Filtered) ug/L 0.1 0.2 0.4

Chromium ug/L 1 1

Chromium (Filtered) ug/L 1 1 2

Copper ug/L 1
Copper (Filtered) ug/L 1 1.4 3.7

Iron ug/L 50 13,600

Iron (Filtered) ug/L 50
Lead ug/L 1
Lead (Filtered) ug/L 1 3.4 6.6

Manganese ug/L 1
Manganese (Filtered) ug/L 1 1900 818

Nickel ug/L 1
Nickel (Filtered) ug/L 1 11 5.8

Selenium ug/L 0.2
Selenium (Filtered) ug/L 0.2 11 1

Zinc ug/L 5
Zinc (Filtered) ug/L 5 8 88

Nutrients

Ammonia (as N) mg/L 0.01 0.04 1.72

Nitrate (as N) mg/L 0.01 0.1 0.0194

Nitrite (as N) mg/L 0.01 0.1 0.0194

Total Kjeldahl Nitrogen mg/L 0.1 7.22

Nitrate & Nitrite (as N) mg/L 0.01 0.1 0.0194

Total Nitrogen (as N) mg/L 0.1 1.5 7.22

Reactive Phosphorus (as P) mg/L 0.01
Total Phosphorus mg/L 0.01 0.06 0.754

Biological

Chlorophyll a mg/m3 1 440

NLWS-N2_270717 NLWS-N2_230817 NLWS-N2_260917 NLWS-N2_231017 NLWS-N2_151117 NLWS-N2 NLWS-N2 NLWS-N2 NLWS-N2
27-Jul-17 23-Aug-17 26-Sep-17 23-Oct-17 15-Nov-17 13-Dec-17 16-Jan-18 07-Feb-18 09-Mar-18
EP1708050 EP1709130 EP1710595 EP1711878 EP1712847 EP1714152 EP1801308 EP1802093 EP1803361

<20 <20 60 <20 <20 <20 <20 <20 <20
<50 <50 140 <50 <50 <50 <50 <50 <50

<100 170 120 <100 <100 <100 160 400 180

<50 370 280 <50 60 <50 80 190 <50
<50 540 540 <50 60 <50 240 590 180

<20 <20 40 <20 <20 <20 <20 <20 <20
<20 <20 30 <20 <20 <20 <20 <20 <20

<100 <100 140 <100 <100 <100 <100 <100 <100
<100 <100 140 <100 <100 <100 <100 <100 <100
<100 460 360 <100 130 <100 220 550 200

<100 160 <100 <100 <100 <100 <100 <100 <100
<100 620 500 <100 130 <100 220 550 200

<1 <1 <1 <1 <1 <1 <1 <1 <1
<2 <2 9 2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2
<1 <1 9 2 <1 <1 <1 <1 <1
<5 <5 <5 <5 <5 <5 <5 <5 <5

1370 100 90 70 80 60 70 120 30

1400 40 70 60 70 50 40 50 10

1 4  -  -  -  -  -  -  - 
1 4 4 4 5 5 3 6 3

0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
2 2 2 2 2 2 2 3 2

2 1 2 2 2 2 2 2 2

4 2  -  -  -  -  -  -  - 
4 <1 <1 <1 <1 9 <1 <1 <1

11,000 18,600 1880 4220 4520 3310 8090 8450 7310

9970 11,100 1060 3910 4120 2710 3750 3890 1040

12 1  -  -  -  -  -  -  - 
12 <1 <1 <1 <1 <1 <1 1 <1

736 1120 498 257 275 279 254 389 478

818 1090 450 267 257 260 210 338 490

9 1 <1 <1 <1 <1 1 1 1

8 <1 <1 <1 <1 <1 1 1 1

<10 <10 0.4 0.2 0.4 0.4 0.6 <2 <2
<10 <10 0.2 0.3 0.3 <0.2 0.5 <2 <2
71 14 8 <5 6 6 8 11 <5
73 5 9 <5 <5 <5 <5 <5 <5

0.08 0.1 <0.01 0.35 0.42 0.14 0.06 0.05 0.02

<0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

1.6 6.4 4.2 3.2 3.7 4 3.2 8.3 6.1

<0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01
1.6 6.4 4.2 3.2 3.7 4 3.2 8.3 6.1

<0.01 1.1 1.29 1.04 1.24 0.52 0.08 0.14 <0.01
0.04 2.03 1.48 1.17 1.36 0.77 0.92 1 0.17

11 19 6 6 23 89 82 308 68
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Table 3d

Roe Drain Analytical Results 

Roe Highway Extension - WMMP 

Main Roads Western Australia
Location

Sample Date 27-Jul-17 23-Aug-17 19-Sep-17 23-Oct-17 15-Nov-17 23-Aug-17 19-Sep-17 23-Oct-17
Field ID RD1_270717 RD1_230817 RD1_190917 RD1_231017 RD1_151117 RD1A_230817 RD1A_190917 RD1A_231017

Lab Report No. EP1708050 EP1709130 EP1710339 EP1711878 EP1712847 EP1709130 EP1710339 EP1711878
Sample_Type Normal Normal Normal Normal Normal Normal Normal Normal

COPC Group Units LOR ANZECC 

Guideline

BAR Roe Drain 

Trigger

Total Petroleum Hydrocarbons

C6-C9 fraction µg/L 20 <20 <20 <20 <20 <20 <20 <20 <20
C10-C14 fraction µg/L 50 <50 <50 <50 90 720 <50 100 <50
C15-C28 fraction µg/L 100 140 <100 <100 380 1310 <100 350 <100
C29-C36 fraction µg/L 50 240 120 <50 100 1310 <50 260 <50
C10-C36 fraction (sum) µg/L 50 380 120 <50 570 3340 <50 710 <50

Total Recoverable Hydrocarbons

C6-C10 fraction µg/L 20 25 <20 <20 <20 <20 <20 <20 <20 <20
C6-C10 fraction (minus BTEX)(F1) µg/L 20 <20 <20 <20 <20 <20 <20 <20 <20
>C10-C16 fraction µg/L 100 60 <100 <100 <100 260 320 <100 120 <100
>C10-C16 (minus Naphthalene)(F2) µg/L 100 <100 <100 <100 260 320 <100 120 <100
>C16-C34 fraction µg/L 100 940 300 150 <100 260 2160 <100 490 <100
>C34-C40 fraction µg/L 100 426 160 <100 <100 <100 2200 <100 130 <100
>C10-C40 fraction (sum) µg/L 100 460 150 <100 520 4680 <100 740 <100

BTEXN

Benzene µg/L 1 950 1 <1 <1 <1 <1 <1 <1 <1 <1
Toluene µg/L 2 1 <2 <2 <2 <2 <2 <2 <2 <2
Ethylbenzene µg/L 2 1 <2 <2 <2 <2 <2 <2 <2 <2
m&p-Xylene µg/L 2 <2 <2 <2 <2 <2 <2 <2 <2
o-Xylene µg/L 2 <2 <2 <2 <2 <2 <2 <2 <2
Total Xylenes µg/L 2 200 2 <2 <2 <2 <2 <2 <2 <2 <2
Total BTEX µg/L 1 5 <1 <1 <1 <1 <1 <1 <1 <1
Naphthalene (VOC) µg/L 5 <5 <5 <5 <5 <5 <5 <5 <5

Metals

Aluminium ug/L 10 2960 920 390 2550 860 310 2370 360

Aluminium (Filtered) ug/L 10 110 240 250 180 260 140 270 170 260

Arsenic ug/L 1 2 2  -  -  - 1  -  - 
Arsenic (Filtered) ug/L 1 13 0.9 <1 <1 <1 1 <1 <1 <1 <1
Cadmium ug/L 0.1 <0.1 <0.1 <0.1 0.6 <0.1 <0.1 <0.1 <0.1
Cadmium (Filtered) ug/L 0.1 0.2 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Chromium ug/L 1 1 10 4 1 5 5 2 7 2

Chromium (Filtered) ug/L 1 1 1.1 1 1 1 1 <1 1 <1 1

Copper ug/L 1 46 14  -  -  - <1  -  - 
Copper (Filtered) ug/L 1 1.4 2.9 <1 <1 <1 <1 <1 <1 <1 <1
Iron ug/L 50 3900 4070 1600 660 14,200 5710 860 5170 800

Iron (Filtered) ug/L 50 730 620 410 500 420 630 410 580

Lead ug/L 1 55 13  -  -  - <1  -  - 
Lead (Filtered) ug/L 1 3.4 2.9 <1 <1 <1 <1 <1 <1 <1 <1
Manganese ug/L 1 45 24 17 774 176 15 31 13

Manganese (Filtered) ug/L 1 1900 36 18 17 8 14 53 16 10 13

Nickel ug/L 1 5 2 <1 33 9 <1 3 2

Nickel (Filtered) ug/L 1 11 1.3 <1 <1 <1 <1 <1 <1 <1 <1
Selenium ug/L 0.2 <10 <10 <2 0.9 1 <10 <2 0.5

Selenium (Filtered) ug/L 0.2 5 1 <10 <10 <2 0.4 0.5 <10 <2 0.5

Zinc ug/L 5 314 98 22 2440 363 9 126 <5
Zinc (Filtered) ug/L 5 8 27 9 6 5 10 11 8 6 <5

Nutrients

Ammonia (as N) mg/L 0.01 0.04 0.168 0.21 0.08 0.07 0.07 0.12 0.07 0.09 0.06

Nitrate (as N) mg/L 0.01 0.1 0.0866 0.03 0.1 0.18 0.03 0.04 0.06 0.08 0.02

Nitrite (as N) mg/L 0.01 0.1 0.0866 0.01 <0.01 0.02 <0.01 <0.01 <0.01 0.03 <0.01
Total Kjeldahl Nitrogen mg/L 0.1 3.04 3.6 2.2 1.6 4.1 8.2 1.6 3.7 1.7

Nitrate & Nitrite (as N) mg/L 0.01 0.1 0.0866 0.04 0.1 0.2 0.03 0.04 0.06 0.11 0.02

Total Nitrogen (as N) mg/L 0.1 1.5 3.06 3.6 2.3 1.8 4.1 8.2 1.7 3.8 1.7

Reactive Phosphorus (as P) mg/L 0.01 0.69 0.69 0.15 0.27 0.16 0.68 0.12 0.29

Total Phosphorus mg/L 0.01 0.06 0.968 0.94 0.81 0.21 1.3 3.09 0.75 0.61 0.32

Biological

Chlorophyll a mg/m3 1 30 79.4 6 5 3 52 46 <1 23 7

RD1 RD1A
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Table 3e 

Roe Swamp Analytical Results 

Roe Highway Extension - WMMP

Main Roads Western Australia

Location

Sample Date 23-Aug-17 26-Sep-17 23-Oct-17 15-Nov-17 27-Jul-17 23-Aug-17 26-Sep-17 23-Oct-17 15-Nov-17
Field ID A3_230817 A3_260917 A3_231017 A3_151117 S1_270717 S1_230817 S1_260917 S1_231017 S1_151117

Lab Report No. EP1709130 EP1710595 EP1711878 EP1712847 EP1708050 EP1709130 EP1710595 EP1711878 EP1712847
Sample_Type Normal Normal Normal Normal Normal Normal Normal Normal Normal

COPC Group Units LOR
ANZECC 

Gudieline

BAR Roe 

Swamp Trigger

Total Petroleum Hydrocarbons

C6-C9 fraction µg/L 20 <20 20 20 30 <20 <20 <20 <20 20

C10-C14 fraction µg/L 50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C15-C28 fraction µg/L 100 <100 <100 <100 <100 <100 <100 <100 170 260

C29-C36 fraction µg/L 50 <50 <50 <50 <50 <50 <50 <50 <50 170

C10-C36 fraction (sum) µg/L 50 <50 <50 <50 <50 <50 <50 <50 170 430

Total Recoverable Hydrocarbons

C6-C10 fraction µg/L 20 25 <20 <20 20 40 <20 <20 <20 <20 30

C6-C10 fraction (minus BTEX)(F1) µg/L 20 <20 <20 <20 20 <20 <20 <20 <20 <20
>C10-C16 fraction µg/L 100 91 <100 <100 <100 <100 <100 <100 <100 130 140

>C10-C16 (minus Naphthalene)(F2) µg/L 100 <100 <100 <100 <100 <100 <100 <100 130 140

>C16-C34 fraction µg/L 100 100 <100 <100 <100 110 <100 <100 <100 <100 260

>C34-C40 fraction µg/L 100 100 <100 <100 <100 <100 <100 <100 <100 <100 210

>C10-C40 fraction (sum) µg/L 100 <100 <100 <100 110 <100 <100 <100 130 610

BTEXN

Benzene µg/L 1 950 1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Toluene µg/L 2 1 <2 9 17 17 5 <2 3 7 14

Ethylbenzene µg/L 2 1 <2 <2 <2 <2 <2 <2 <2 <2 <2
m&p-Xylene µg/L 2 <2 <2 <2 <2 <2 <2 <2 <2 <2
o-Xylene µg/L 2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Total Xylenes µg/L 2 200 2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Total BTEX µg/L 1 5 <1 9 17 17 5 <1 3 7 14

Naphthalene (VOC) µg/L 5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Metals

Aluminium ug/L 10 330 460 340 270 210 170 180 350 230

Aluminium (Filtered) ug/L 10 284 260 240 210 200 220 140 110 100 90

Arsenic ug/L 1 1  -  -  - 2 1  -  -  - 
Arsenic (Filtered) ug/L 1 13 2.5 1 1 1 1 2 <1 <1 <1 <1
Cadmium ug/L 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Cadmium (Filtered) ug/L 0.1 0.2 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Chromium ug/L 1 1 2 2 1 1 <1 1 1 1 1

Chromium (Filtered) ug/L 1 1 1.4 1 1 1 1 <1 <1 <1 1 <1
Copper ug/L 1 <1  -  -  - <1 <1  -  -  - 
Copper (Filtered) ug/L 1 1.4 1.1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Iron ug/L 50 880 1090 1470 1300 2770 390 590 640 1190 1020

Iron (Filtered) ug/L 50 750 980 810 1160 400 410 500 500 570

Lead ug/L 1 1  -  -  - <1 <1  -  -  - 
Lead (Filtered) ug/L 1 3.4 0.9 <1 <1 <1 <1 <1 <1 <1 <1 <1
Manganese ug/L 1 38 42 31 52 23 22 31 41 36

Manganese (Filtered) ug/L 1 1900 16.8 36 32 20 32 26 20 22 18 30

Nickel ug/L 1 1 2 1 1 1 <1 <1 1 1

Nickel (Filtered) ug/L 1 11 1 1 1 <1 1 <1 <1 <1 <1 <1
Selenium ug/L 0.2 <10 0.3 <0.2 0.3 <10 <10 0.2 0.3 0.4

Selenium (Filtered) ug/L 0.2 5 1 <10 <0.2 <0.2 <0.2 <10 <10 <0.2 <0.2 0.2

Zinc ug/L 5 10 18 8 9 <5 8 7 24 20

Zinc (Filtered) ug/L 5 8 14 5 6 <5 <5 5 <5 6 <5 <5
Nutrients

Ammonia (as N) mg/L 0.01 0.04 0.09 0.02 0.05 <0.01 <0.01 0.07 <0.01 <0.01 0.04 0.02

Nitrate (as N) mg/L 0.01 0.1 0.0244 <0.01 <0.01 <0.02 0.02 <0.01 <0.01 <0.01 0.01 0.02

Nitrite (as N) mg/L 0.01 0.1 0.0244 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Total Kjeldahl Nitrogen mg/L 0.1 2.86 1.5 3.7 2.8 1.7 1.7 1.2 1.3 6.6 2.1

Nitrate & Nitrite (as N) mg/L 0.01 0.1 0.0244 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 0.01 0.02

Total Nitrogen (as N) mg/L 0.1 1.5 2.86 1.5 3.7 2.8 1.7 1.7 1.2 1.3 6.6 2.1

Reactive Phosphorus (as P) mg/L 0.01 <0.01 0.01 <0.01 <0.01 0.07 0.11 0.11 0.07 0.04

Total Phosphorus mg/L 0.01 0.06 0.222 0.12 0.19 0.14 0.06 0.13 0.22 0.17 0.6 0.22

Biological

Chlorophyll a mg/m3 1 30 9.3 <1 2 1 1 1 <1 <1 6 10

A3 S1
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Appendix B: Field Sheets  
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Appendix C: Laboratory Documentation  
  



Environmental

SAMPLE RECEIPT NOTIFICATION (SRN)
Work Order : EP1705812

:: LaboratoryClient Environmental Division PerthAECOM Australia Pty Ltd

: :ContactContact MS FRANCESCA FLYNN ShukHui Li

:: AddressAddress LEVEL 6 3 FORREST PLACE

PERTH WA, AUSTRALIA 6849

10 Hod Way Malaga WA Australia 6090

:: E-mailE-mail francesca.flynn@aecom.com ShukHui.Li@alsglobal.com

:: TelephoneTelephone ---- 08 9209 7655

:: FacsimileFacsimile ---- +61-8-9209 7600

::Project 60478410 Page 1 of 2

:Order number 60478410-2.06 :Quote number EP2016AECOMAU0013 (EP/1136/16 

V2)

:C-O-C number ---- :QC Level NEPM 2013 B3 & ALS QC Standard

Site : ----

Sampler : Tim Williamson

Dates
Date Samples Received : Issue Date : 08-Jun-201701-Jun-2017 17:15

Scheduled Reporting Date: 13-Jun-2017:Client Requested Due 

Date

13-Jun-2017

Delivery Details
Mode of Delivery : :Carrier Not intact.Security Seal

No. of coolers/boxes : :3 Temperature -1.0 - Ice present

: : 13 / 13Receipt Detail No. of samples received / analysed

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Proactive Holding Time Report

- Requested Deliverables

l Please see scanned COC for sample discrepencies: extra samples , samples not received   etc.

l Please direct any queries related to sample condition / numbering / breakages to Sample Receipt (SamplesPerth@alsenviro.com)

l Analytical work for this work order will be conducted at ALS Environmental Perth.

l Please direct any turnaround / technical queries to the laboratory contact designated above.

l Sample Disposal - Aqueous (14 days), Solid (60 days) from date of completion of Work Order.

l VOC EP080 analysis will be conducted by ALS Melbourne, NATA accreditation No. 825, Site No. 

13778.
l Chl a analysis will be conducted by ALS Environmental, Sydney, NATA accreditation no. 825, Site 

No. 10911.
l pH analysis should be conducted within 6 hours of sampling.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



:Client AECOM Australia Pty Ltd

Work Order : EP1705812 Amendment 0
2 of 2:Page

08-Jun-2017:Issue Date

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

Method
Sample Container Received Preferred Sample Container for AnalysisClient sample ID

Dissolved Metals by ICP-MS - Suite A : EG020A-F

T4C_010617 - Clear Plastic Bottle - Unfiltered; 

Lab-acidified

- Clear Plastic Bottle - Nitric Acid; Filtered

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process necessary for the execution of client requested 

tasks. Packages may contain additional analyses, such 

as the determination of moisture content and preparation 

tasks, that are included in the package.

If no sampling time is provided, the sampling time will 

default 00:00 on the date of sampling.  If no sampling date 

is provided, the sampling date will be assumed by the 

laboratory and displayed in brackets without a time 

component
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EP1705812-001 01-Jun-2017 00:00 GW-D3_010617 ü ü ü

EP1705812-002 01-Jun-2017 00:00 GW-D7_010617 ü ü ü

EP1705812-003 01-Jun-2017 00:00 GW-D8_010617 ü ü ü

EP1705812-004 01-Jun-2017 00:00 T4B_010617 ü ü ü

EP1705812-005 01-Jun-2017 00:00 T4C_010617 ü ü ü

EP1705812-006 01-Jun-2017 00:00 BH10_010617 ü ü ü

EP1705812-007 01-Jun-2017 00:00 BLNS-B1_010617 ü ü ü ü ü

EP1705812-008 01-Jun-2017 00:00 A2_010617 ü ü ü ü ü

EP1705812-009 01-Jun-2017 00:00 A2S_010617 ü ü ü ü ü

EP1705812-010 01-Jun-2017 00:00 RD1_010617 ü ü ü ü ü

EP1705812-011 01-Jun-2017 00:00 WQA01_010617 ü ü ü

EP1705812-012 01-Jun-2017 00:00 WQA02_010617 ü ü ü ü ü

EP1705812-013 01-Jun-2017 00:00 WQA03_010617 ü

Matrix: WATER

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Proactive Holding Time Report

Sample(s) have been received within the recommended holding times for the requested analysis.

Requested Deliverables

ACCOUNTS PAYABLE

- A4 - AU Tax Invoice (INV) Email AP_CustomerService.ANZ@aecom.

com

FRANCESCA FLYNN

- *AU Certificate of Analysis - NATA (COA) Email francesca.flynn@aecom.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email francesca.flynn@aecom.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email francesca.flynn@aecom.com

- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email francesca.flynn@aecom.com

- A4 - AU Tax Invoice (INV) Email francesca.flynn@aecom.com

- Chain of Custody (CoC) (COC) Email francesca.flynn@aecom.com

- EDI Format - ENMRG (ENMRG) Email francesca.flynn@aecom.com

- EDI Format - ESDAT (ESDAT) Email francesca.flynn@aecom.com

- EDI Format - XTab (XTAB) Email francesca.flynn@aecom.com



Environmental

SAMPLE RECEIPT NOTIFICATION (SRN)
Work Order : EP1705754

:: LaboratoryClient Environmental Division PerthAECOM Australia Pty Ltd

: :ContactContact MICHELLE OROURKE ShukHui Li

:: AddressAddress LEVEL 6 3 FORREST PLACE

PERTH WA, AUSTRALIA 6849

10 Hod Way Malaga WA Australia 6090

:: E-mailE-mail michelle.orourke@aecom.com ShukHui.Li@alsglobal.com

:: TelephoneTelephone 6432 2000 08 9209 7655

:: FacsimileFacsimile ---- +61-8-9209 7600

::Project 60478410 Page 1 of 2

:Order number 60478410-2.06 :Quote number EP2016AECOMAU0013 (EP/1136/16 

V2)

:C-O-C number ---- :QC Level NEPM 2013 B3 & ALS QC Standard

Site : ----

Sampler : Tim Williamson

Dates
Date Samples Received : Issue Date : 01-Jun-201731-May-2017 16:10

Scheduled Reporting Date: 08-Jun-2017:Client Requested Due 

Date

08-Jun-2017

Delivery Details
Mode of Delivery : :Client Drop Off Intact.Security Seal

No. of coolers/boxes : :1 Temperature 5.9 - Ice present

: : 8 / 7Receipt Detail No. of samples received / analysed

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Proactive Holding Time Report

- Requested Deliverables

l Please see scanned COC for sample discrepencies: extra samples , samples not received   etc.

l Please direct any queries related to sample condition / numbering / breakages to Sample Receipt (SamplesPerth@alsenviro.com)

l Analytical work for this work order will be conducted at ALS Environmental Perth.

l Please direct any turnaround / technical queries to the laboratory contact designated above.

l Sample Disposal - Aqueous (14 days), Solid (60 days) from date of completion of Work Order.

l pH analysis should be conducted within 6 hours of sampling.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



:Client AECOM Australia Pty Ltd

Work Order : EP1705754 Amendment 0
2 of 2:Page

01-Jun-2017:Issue Date

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exists.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process necessary for the execution of client requested 

tasks. Packages may contain additional analyses, such 

as the determination of moisture content and preparation 

tasks, that are included in the package.

If no sampling time is provided, the sampling time will 

default 00:00 on the date of sampling.  If no sampling date 

is provided, the sampling date will be assumed by the 

laboratory and displayed in brackets without a time 

component
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EP1705754-001 31-May-2017 14:30 GW-D4_ ü ü ü

EP1705754-002 31-May-2017 11:19 GW-D5_ ü ü ü

EP1705754-003 31-May-2017 10:52 T2F_ ü ü ü

EP1705754-004 31-May-2017 13:39 T3B_ ü ü ü

EP1705754-005 31-May-2017 14:07 T3C_ ü ü ü

EP1705754-006 31-May-2017 10:09 GW-T3E-A ü ü ü

EP1705754-007 31-May-2017 00:00 TBW 545 ü

EP1705754-008 31-May-2017 00:00 TBW 546 ü

Matrix: WATER

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Proactive Holding Time Report

Sample(s) have been received within the recommended holding times for the requested analysis.

Requested Deliverables

ACCOUNTS PAYABLE

- A4 - AU Tax Invoice (INV) Email AP_CustomerService.ANZ@aecom.

com

MICHELLE OROURKE

- *AU Certificate of Analysis - NATA (COA) Email michelle.orourke@aecom.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email michelle.orourke@aecom.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email michelle.orourke@aecom.com

- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email michelle.orourke@aecom.com

- A4 - AU Tax Invoice (INV) Email michelle.orourke@aecom.com

- Chain of Custody (CoC) (COC) Email michelle.orourke@aecom.com

- EDI Format - ENMRG (ENMRG) Email michelle.orourke@aecom.com

- EDI Format - ESDAT (ESDAT) Email michelle.orourke@aecom.com

- EDI Format - XTab (XTAB) Email michelle.orourke@aecom.com



Environmental

SAMPLE RECEIPT NOTIFICATION (SRN)
Work Order : EP1706873

:: LaboratoryClient Environmental Division PerthAECOM Australia Pty Ltd

: :ContactContact MR CHRIS MCGRAGHAN ShukHui Li

:: AddressAddress LEVEL 6 3 FORREST PLACE

PERTH WA, AUSTRALIA 6849

10 Hod Way Malaga WA Australia 6090

:: E-mailE-mail chris.mcgraghan@aecom.com ShukHui.Li@alsglobal.com

:: TelephoneTelephone ---- 08 9209 7655

:: FacsimileFacsimile ---- +61-8-9209 7600

::Project 60478410 Page 1 of 2

:Order number 60478410-2.06 :Quote number EP2016AECOMAU0013 (EP/1136/16 

V2)

:C-O-C number ---- :QC Level NEPM 2013 B3 & ALS QC Standard

Site : ----

Sampler : TIM WILLIAMSON

Dates
Date Samples Received : Issue Date : 28-Jun-201728-Jun-2017 14:40

Scheduled Reporting Date: 05-Jul-2017:Client Requested Due 

Date

05-Jul-2017

Delivery Details
Mode of Delivery : :Client Drop Off Not intact.Security Seal

No. of coolers/boxes : :2 Temperature 2.4 - Ice present

: : 8 / 8Receipt Detail No. of samples received / analysed

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Proactive Holding Time Report

- Requested Deliverables

l Please see scanned COC for sample discrepencies: extra samples , samples not received   etc.

l Please direct any queries related to sample condition / numbering / breakages to Sample Receipt (SamplesPerth@alsenviro.com)

l Analytical work for this work order will be conducted at ALS Environmental Perth.

l Please direct any turnaround / technical queries to the laboratory contact designated above.

l Sample Disposal - Aqueous (14 days), Solid (60 days) from date of completion of Work Order.

l Chlorophyll analysis will be conducted by ALS Environmental, Sydney, NATA accreditation no. 

825, Site No. 10911.
l pH analysis should be conducted within 6 hours of sampling.
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:Client AECOM Australia Pty Ltd

Work Order : EP1706873 Amendment 0
2 of 2:Page

28-Jun-2017:Issue Date

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exists.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process necessary for the execution of client requested 

tasks. Packages may contain additional analyses, such 

as the determination of moisture content and preparation 

tasks, that are included in the package.

If no sampling time is provided, the sampling time will 

default 00:00 on the date of sampling.  If no sampling date 

is provided, the sampling date will be assumed by the 

laboratory and displayed in brackets without a time 

component
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EP1706873-001 28-Jun-2017 00:00 T3B_ ü ü ü

EP1706873-002 28-Jun-2017 00:00 T3C_ ü ü ü

EP1706873-003 28-Jun-2017 00:00 BH10_ ü ü ü

EP1706873-004 28-Jun-2017 00:00 BLNS-B1_ ü ü ü ü ü

EP1706873-005 28-Jun-2017 00:00 A2_ ü ü ü ü ü

EP1706873-006 28-Jun-2017 00:00 A2S_ ü ü ü ü ü

EP1706873-007 28-Jun-2017 00:00 WQA02_280617 ü ü ü ü ü

EP1706873-008 28-Jun-2017 00:00 DB TBW 575 ü

Matrix: WATER

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Proactive Holding Time Report

Sample(s) have been received within the recommended holding times for the requested analysis.

Requested Deliverables

ACCOUNTS PAYABLE

- A4 - AU Tax Invoice (INV) Email AP_CustomerService.ANZ@aecom.

com

CHRIS MCGRAGHAN

- *AU Certificate of Analysis - NATA (COA) Email chris.mcgraghan@aecom.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email chris.mcgraghan@aecom.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email chris.mcgraghan@aecom.com

- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email chris.mcgraghan@aecom.com

- Chain of Custody (CoC) (COC) Email chris.mcgraghan@aecom.com

- EDI Format - ENMRG (ENMRG) Email chris.mcgraghan@aecom.com

- EDI Format - ESDAT (ESDAT) Email chris.mcgraghan@aecom.com

- EDI Format - XTab (XTAB) Email chris.mcgraghan@aecom.com



Environmental

SAMPLE RECEIPT NOTIFICATION (SRN)
Work Order : EP1706851

:: LaboratoryClient Environmental Division PerthAECOM Australia Pty Ltd

: :ContactContact MR CHRIS MCGRAGHAN ShukHui Li

:: AddressAddress LEVEL 6 3 FORREST PLACE

PERTH WA, AUSTRALIA 6849

10 Hod Way Malaga WA Australia 6090

:: E-mailE-mail chris.mcgraghan@aecom.com ShukHui.Li@alsglobal.com

:: TelephoneTelephone ---- 08 9209 7655

:: FacsimileFacsimile ---- +61-8-9209 7600

::Project 60478410 Page 1 of 2

:Order number 60478410-2.06 :Quote number EP2016AECOMAU0013 (EP/1136/16 

V2)

:C-O-C number ---- :QC Level NEPM 2013 B3 & ALS QC Standard

Site : ----

Sampler : Tim Williamson

Dates
Date Samples Received : Issue Date : 28-Jun-201727-Jun-2017 16:30

Scheduled Reporting Date: 03-Jul-2017:Client Requested Due 

Date

04-Jul-2017

Delivery Details
Mode of Delivery : :Client Drop Off Not AvailableSecurity Seal

No. of coolers/boxes : :1 Temperature 8.8 - Ice present

: : 12 / 12Receipt Detail No. of samples received / analysed

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Proactive Holding Time Report

- Requested Deliverables

l Please see scanned COC for sample discrepencies: extra samples , samples not received   etc.

l Please direct any queries related to sample condition / numbering / breakages to Sample Receipt (SamplesPerth@alsenviro.com)

l Analytical work for this work order will be conducted at ALS Environmental Perth.

l Please direct any turnaround / technical queries to the laboratory contact designated above.

l Sample Disposal - Aqueous (14 days), Solid (60 days) from date of completion of Work Order.

l pH analysis should be conducted within 6 hours of sampling.
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:Client AECOM Australia Pty Ltd

Work Order : EP1706851 Amendment 0
2 of 2:Page

28-Jun-2017:Issue Date

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exists.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process necessary for the execution of client requested 

tasks. Packages may contain additional analyses, such 

as the determination of moisture content and preparation 

tasks, that are included in the package.

If no sampling time is provided, the sampling time will 

default 00:00 on the date of sampling.  If no sampling date 

is provided, the sampling date will be assumed by the 

laboratory and displayed in brackets without a time 

component
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EP1706851-001 27-Jun-2017 00:00 GW-D3_ ü ü ü

EP1706851-002 27-Jun-2017 00:00 GW-D4_ ü ü ü

EP1706851-003 27-Jun-2017 00:00 GW-D5_ ü ü ü

EP1706851-004 27-Jun-2017 00:00 GW-D7_ ü ü ü

EP1706851-005 27-Jun-2017 00:00 GW-D8_ ü ü ü

EP1706851-006 27-Jun-2017 00:00 T2F_ ü ü ü

EP1706851-007 27-Jun-2017 00:00 T4B_ ü ü ü

EP1706851-008 27-Jun-2017 00:00 T4C_ ü ü ü

EP1706851-009 27-Jun-2017 00:00 GW-T3E-A ü ü ü

EP1706851-010 27-Jun-2017 00:00 WQA01_270617 ü ü ü

EP1706851-011 27-Jun-2017 00:00 WQA03_270617 ü ü

EP1706851-012 27-Jun-2017 00:00 WQA04_DB TBW 576 ü

Matrix: WATER

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Proactive Holding Time Report

Sample(s) have been received within the recommended holding times for the requested analysis.

Requested Deliverables

ACCOUNTS PAYABLE

- A4 - AU Tax Invoice (INV) Email AP_CustomerService.ANZ@aecom.

com

CHRIS MCGRAGHAN

- *AU Certificate of Analysis - NATA (COA) Email chris.mcgraghan@aecom.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email chris.mcgraghan@aecom.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email chris.mcgraghan@aecom.com

- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email chris.mcgraghan@aecom.com

- A4 - AU Tax Invoice (INV) Email chris.mcgraghan@aecom.com

- Chain of Custody (CoC) (COC) Email chris.mcgraghan@aecom.com

- EDI Format - ENMRG (ENMRG) Email chris.mcgraghan@aecom.com

- EDI Format - ESDAT (ESDAT) Email chris.mcgraghan@aecom.com

- EDI Format - XTab (XTAB) Email chris.mcgraghan@aecom.com



Environmental

SAMPLE RECEIPT NOTIFICATION (SRN)
Work Order : EP1707992

:: LaboratoryClient Environmental Division PerthAECOM Australia Pty Ltd

: :ContactContact MICHELLE OROURKE ShukHui Li

:: AddressAddress LEVEL 6 3 FORREST PLACE

PERTH WA, AUSTRALIA 6849

10 Hod Way Malaga WA Australia 6090

:: E-mailE-mail michelle.orourke@aecom.com ShukHui.Li@alsglobal.com

:: TelephoneTelephone 6432 2000 08 9209 7655

:: FacsimileFacsimile ---- +61-8-9209 7600

::Project 60478410 Page 1 of 2

:Order number 60478410-2.06 :Quote number EP2016AECOMAU0013 (EP/1136/16 

V2)

:C-O-C number ---- :QC Level NEPM 2013 B3 & ALS QC Standard

Site : ----

Sampler : Tim Williamson

Dates
Date Samples Received : Issue Date : 26-Jul-201726-Jul-2017 16:50

Scheduled Reporting Date: 01-Aug-2017:Client Requested Due 

Date

01-Aug-2017

Delivery Details
Mode of Delivery : :Carrier Not AvailableSecurity Seal

No. of coolers/boxes : :1 Temperature 18.5 - Ice present

: : 11 / 11Receipt Detail No. of samples received / analysed

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Proactive Holding Time Report

- Requested Deliverables

l Please see scanned COC for sample discrepencies: extra samples , samples not received   etc.

l Please direct any queries related to sample condition / numbering / breakages to Sample Receipt (SamplesPerth@alsenviro.com)

l Analytical work for this work order will be conducted at ALS Environmental Perth.

l Please direct any turnaround / technical queries to the laboratory contact designated above.

l Sample Disposal - Aqueous (14 days), Solid (60 days) from date of completion of Work Order.

l pH analysis should be conducted within 6 hours of sampling.
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:Client AECOM Australia Pty Ltd

Work Order : EP1707992 Amendment 0
2 of 2:Page

26-Jul-2017:Issue Date

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exists.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process necessary for the execution of client requested 

tasks. Packages may contain additional analyses, such 

as the determination of moisture content and preparation 

tasks, that are included in the package.

If no sampling time is provided, the sampling time will 

default 00:00 on the date of sampling.  If no sampling date 

is provided, the sampling date will be assumed by the 

laboratory and displayed in brackets without a time 

component
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EP1707992-001 26-Jul-2017 00:00 GW-D3_260717 ü ü ü

EP1707992-002 26-Jul-2017 00:00 GW-D4_260717 ü ü ü

EP1707992-003 26-Jul-2017 00:00 GW-D7_260717 ü ü ü

EP1707992-004 26-Jul-2017 00:00 GW-D8_260717 ü ü ü

EP1707992-005 26-Jul-2017 00:00 T3B_260717 ü ü ü

EP1707992-006 26-Jul-2017 00:00 T3C_260717 ü ü ü

EP1707992-007 26-Jul-2017 00:00 T4B_260717 ü ü ü

EP1707992-008 26-Jul-2017 00:00 BH10_260717 ü ü ü

EP1707992-009 26-Jul-2017 00:00 WQA01_260717 ü ü ü

EP1707992-010 26-Jul-2017 00:00 WQA03_260717 ü ü

EP1707992-011 26-Jul-2017 00:00 WQA04_LR TBW701 ü

Matrix: WATER

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Proactive Holding Time Report

Sample(s) have been received within the recommended holding times for the requested analysis.

Requested Deliverables

ACCOUNTS PAYABLE

- A4 - AU Tax Invoice (INV) Email AP_CustomerService.ANZ@aecom.

com

MICHELLE OROURKE

- *AU Certificate of Analysis - NATA (COA) Email michelle.orourke@aecom.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email michelle.orourke@aecom.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email michelle.orourke@aecom.com

- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email michelle.orourke@aecom.com

- A4 - AU Tax Invoice (INV) Email michelle.orourke@aecom.com

- Chain of Custody (CoC) (COC) Email michelle.orourke@aecom.com

- EDI Format - ENMRG (ENMRG) Email michelle.orourke@aecom.com

- EDI Format - ESDAT (ESDAT) Email michelle.orourke@aecom.com

- EDI Format - XTab (XTAB) Email michelle.orourke@aecom.com



Environmental

SAMPLE RECEIPT NOTIFICATION (SRN)
Work Order : EP1708050

:: LaboratoryClient Environmental Division PerthAECOM Australia Pty Ltd

: :ContactContact MICHELLE OROURKE ShukHui Li

:: AddressAddress LEVEL 6 3 FORREST PLACE

PERTH WA, AUSTRALIA 6849

10 Hod Way Malaga WA Australia 6090

:: E-mailE-mail michelle.orourke@aecom.com ShukHui.Li@alsglobal.com

:: TelephoneTelephone 6432 2000 08 9209 7655

:: FacsimileFacsimile ---- +61-8-9209 7600

::Project 60478410 Page 1 of 2

:Order number 60478410-2.06 :Quote number EP2016AECOMAU0013 (EP/1136/16 

V2)

:C-O-C number ---- :QC Level NEPM 2013 B3 & ALS QC Standard

Site : ----

Sampler : TIM WILLIAMSON

Dates
Date Samples Received : Issue Date : 28-Jul-201727-Jul-2017 17:30

Scheduled Reporting Date: 07-Aug-2017:Client Requested Due 

Date

07-Aug-2017

Delivery Details
Mode of Delivery : :Client Drop Off Not AvailableSecurity Seal

No. of coolers/boxes : :3 Temperature 2.3 - Ice present

: : 15 / 15Receipt Detail No. of samples received / analysed

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Proactive Holding Time Report

- Requested Deliverables

l Please see scanned COC for sample discrepencies: extra samples , samples not received   etc.

l Please direct any queries related to sample condition / numbering / breakages to Sample Receipt (SamplesPerth@alsenviro.com)

l Analytical work for this work order will be conducted at ALS Environmental Perth.

l Please direct any turnaround / technical queries to the laboratory contact designated above.

l Sample Disposal - Aqueous (14 days), Solid (60 days) from date of completion of Work Order.

l pH analysis should be conducted within 6 hours of sampling.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



:Client AECOM Australia Pty Ltd

Work Order : EP1708050 Amendment 0
2 of 2:Page

28-Jul-2017:Issue Date

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exists.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process necessary for the execution of client requested 

tasks. Packages may contain additional analyses, such 

as the determination of moisture content and preparation 

tasks, that are included in the package.

If no sampling time is provided, the sampling time will 

default 00:00 on the date of sampling.  If no sampling date 

is provided, the sampling date will be assumed by the 

laboratory and displayed in brackets without a time 

component
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EP1708050-001 27-Jul-2017 00:00 GW-D5_ ü ü ü

EP1708050-002 27-Jul-2017 00:00 T2F_ ü ü ü

EP1708050-003 27-Jul-2017 00:00 T3C_ ü ü ü

EP1708050-004 27-Jul-2017 00:00 BH12_ ü ü ü

EP1708050-005 27-Jul-2017 00:00 GW-T3E-A ü ü ü

EP1708050-006 27-Jul-2017 00:00 BLNS-B1 ü ü ü ü ü

EP1708050-007 27-Jul-2017 00:00 A2_ ü ü ü ü ü

EP1708050-008 27-Jul-2017 00:00 A2S_ ü ü ü ü ü

EP1708050-009 27-Jul-2017 00:00 NLWS-N2_ ü ü ü ü ü

EP1708050-010 27-Jul-2017 00:00 A1_ ü ü ü ü ü

EP1708050-011 27-Jul-2017 00:00 FS2_ ü ü ü ü ü

EP1708050-012 27-Jul-2017 00:00 RD1_ ü ü ü ü ü

EP1708050-013 27-Jul-2017 00:00 S1_ ü ü ü ü ü

EP1708050-014 27-Jul-2017 00:00 WQA02_270717 ü ü ü ü ü

EP1708050-015 27-Jul-2017 00:00 WQA05_LRTBW700 ü

Matrix: WATER

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Proactive Holding Time Report

Sample(s) have been received within the recommended holding times for the requested analysis.

Requested Deliverables

ACCOUNTS PAYABLE

- A4 - AU Tax Invoice (INV) Email AP_CustomerService.ANZ@aecom.

com

MICHELLE OROURKE

- *AU Certificate of Analysis - NATA (COA) Email michelle.orourke@aecom.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email michelle.orourke@aecom.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email michelle.orourke@aecom.com

- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email michelle.orourke@aecom.com

- A4 - AU Tax Invoice (INV) Email michelle.orourke@aecom.com

- Chain of Custody (CoC) (COC) Email michelle.orourke@aecom.com

- EDI Format - ENMRG (ENMRG) Email michelle.orourke@aecom.com

- EDI Format - ESDAT (ESDAT) Email michelle.orourke@aecom.com

- EDI Format - XTab (XTAB) Email michelle.orourke@aecom.com



Environmental

SAMPLE RECEIPT NOTIFICATION (SRN)
Work Order : EP1709130

:: LaboratoryClient Environmental Division PerthAECOM Australia Pty Ltd

: :ContactContact MR CHRIS MCGRAGHAN ShukHui Li

:: AddressAddress LEVEL 6 3 FORREST PLACE

PERTH WA, AUSTRALIA 6849

10 Hod Way Malaga WA Australia 6090

:: E-mailE-mail chris.mcgraghan@aecom.com ShukHui.Li@alsglobal.com

:: TelephoneTelephone ---- 08 9209 7655

:: FacsimileFacsimile ---- +61-8-9209 7600

::Project 60478410 Page 1 of 2

:Order number 60478410-2.06 :Quote number EP2016AECOMAU0013 (EP/1136/16 

V2)

:C-O-C number ---- :QC Level NEPM 2013 B3 & ALS QC Standard

Site : ----

Sampler : Tim Williamson

Dates
Date Samples Received : Issue Date : 24-Aug-201723-Aug-2017 18:00

Scheduled Reporting Date: 31-Aug-2017:Client Requested Due 

Date

31-Aug-2017

Delivery Details
Mode of Delivery : :Client Drop Off Intact.Security Seal

No. of coolers/boxes : :2 Temperature 17.3 - Ice Bricks present

: : 17 / 17Receipt Detail No. of samples received / analysed

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Proactive Holding Time Report

- Requested Deliverables

l Please see scanned COC for sample discrepencies: extra samples , samples not received   etc.

l Please direct any queries related to sample condition / numbering / breakages to Sample Receipt (SamplesPerth@alsenviro.com)

l Analytical work for this work order will be conducted at ALS Environmental Perth.

l Please direct any turnaround / technical queries to the laboratory contact designated above.

l Sample Disposal - Aqueous (14 days), Solid (60 days) from date of completion of Work Order.

l pH analysis should be conducted within 6 hours of sampling.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



:Client AECOM Australia Pty Ltd

Work Order : EP1709130 Amendment 0
2 of 2:Page

24-Aug-2017:Issue Date

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exists.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process necessary for the execution of client requested 

tasks. Packages may contain additional analyses, such 

as the determination of moisture content and preparation 

tasks, that are included in the package.

If no sampling time is provided, the sampling time will 

default 00:00 on the date of sampling.  If no sampling date 

is provided, the sampling date will be assumed by the 

laboratory and displayed in brackets without a time 

component
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EP1709130-001 23-Aug-2017 00:00 BLNS-B1_230817 ü ü ü ü ü

EP1709130-002 23-Aug-2017 00:00 A2_230817 ü ü ü ü ü

EP1709130-003 23-Aug-2017 00:00 A2S_230817 ü ü ü ü ü

EP1709130-004 23-Aug-2017 00:00 NLWS-N2_230817 ü ü ü ü ü

EP1709130-005 23-Aug-2017 00:00 A1_230817 ü ü ü ü ü

EP1709130-006 23-Aug-2017 00:00 A1N_230817 ü ü ü ü ü

EP1709130-007 23-Aug-2017 00:00 FS2_230817 ü ü ü ü ü

EP1709130-008 23-Aug-2017 00:00 FS4A_230817 ü ü ü ü ü

EP1709130-009 23-Aug-2017 00:00 RD1_230817 ü ü ü ü ü

EP1709130-010 23-Aug-2017 00:00 RD1A_230817 ü ü ü ü ü

EP1709130-011 23-Aug-2017 00:00 S1_230817 ü ü ü ü ü

EP1709130-012 23-Aug-2017 00:00 A3_230817 ü ü ü ü ü

EP1709130-013 23-Aug-2017 00:00 WQA02_230817 ü ü ü ü ü

EP1709130-014 23-Aug-2017 00:00 DBTBW780_230817 ü

EP1709130-015 23-Aug-2017 00:00 AIE_230817 ü ü ü ü ü

EP1709130-016 23-Aug-2017 00:00 D1_230817 ü ü ü

EP1709130-017 23-Aug-2017 00:00 D2_230817 ü ü ü

Matrix: WATER

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Proactive Holding Time Report

Sample(s) have been received within the recommended holding times for the requested analysis.

Requested Deliverables

ACCOUNTS PAYABLE

- A4 - AU Tax Invoice (INV) Email AP_CustomerService.ANZ@aecom.

com

CHRIS MCGRAGHAN

- *AU Certificate of Analysis - NATA (COA) Email chris.mcgraghan@aecom.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email chris.mcgraghan@aecom.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email chris.mcgraghan@aecom.com

- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email chris.mcgraghan@aecom.com

- A4 - AU Tax Invoice (INV) Email chris.mcgraghan@aecom.com

- Chain of Custody (CoC) (COC) Email chris.mcgraghan@aecom.com

- EDI Format - ENMRG (ENMRG) Email chris.mcgraghan@aecom.com

- EDI Format - ESDAT (ESDAT) Email chris.mcgraghan@aecom.com

- EDI Format - XTab (XTAB) Email chris.mcgraghan@aecom.com



Environmental

SAMPLE RECEIPT NOTIFICATION (SRN)
Work Order : EP1709182

:: LaboratoryClient Environmental Division PerthAECOM Australia Pty Ltd

: :ContactContact MR CHRIS MCGRAGHAN ShukHui Li

:: AddressAddress LEVEL 6 3 FORREST PLACE

PERTH WA, AUSTRALIA 6849

10 Hod Way Malaga WA Australia 6090

:: E-mailE-mail chris.mcgraghan@aecom.com ShukHui.Li@alsglobal.com

:: TelephoneTelephone ---- 08 9209 7655

:: FacsimileFacsimile ---- +61-8-9209 7600

::Project 60478410 Page 1 of 2

:Order number 60475410-2.06 :Quote number EP2016AECOMAU0013 (EP/1136/16 

V2)

:C-O-C number ---- :QC Level NEPM 2013 B3 & ALS QC Standard

Site : ----

Sampler : Tim Williamson

Dates
Date Samples Received : Issue Date : 24-Aug-201724-Aug-2017 18:00

Scheduled Reporting Date: 31-Aug-2017:Client Requested Due 

Date

31-Aug-2017

Delivery Details
Mode of Delivery : :Client Drop Off Not AvailableSecurity Seal

No. of coolers/boxes : :1 Temperature 16.8 - Ice Bricks present

: : 13 / 13Receipt Detail No. of samples received / analysed

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Proactive Holding Time Report

- Requested Deliverables

l Please see scanned COC for sample discrepencies: extra samples , samples not received   etc.

l Please direct any queries related to sample condition / numbering / breakages to Sample Receipt (SamplesPerth@alsenviro.com)

l Volatile Organic Compound analysis may be compromised as sample containers contained 

headspace.
l Analytical work for this work order will be conducted at ALS Environmental Perth.

l Please direct any turnaround / technical queries to the laboratory contact designated above.

l Sample Disposal - Aqueous (14 days), Solid (60 days) from date of completion of Work Order.

l pH analysis should be conducted within 6 hours of sampling.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



:Client AECOM Australia Pty Ltd

Work Order : EP1709182 Amendment 0
2 of 2:Page

24-Aug-2017:Issue Date

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exists.

Any sample identifications that cannot be displayed entirely in the analysis summary table will be listed below.

EP1709182-013 : [ 24-Aug-2017 ] : WQA06_DBTBW779 - TBW 779

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process necessary for the execution of client requested 

tasks. Packages may contain additional analyses, such 

as the determination of moisture content and preparation 

tasks, that are included in the package.

If no sampling time is provided, the sampling time will 

default 00:00 on the date of sampling.  If no sampling date 

is provided, the sampling date will be assumed by the 

laboratory and displayed in brackets without a time 

component
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EP1709182-001 24-Aug-2017 00:00 GW-D3_ ü ü ü

EP1709182-002 24-Aug-2017 00:00 GW-D5_ ü ü ü

EP1709182-003 24-Aug-2017 00:00 GW-D7_ ü ü ü

EP1709182-004 24-Aug-2017 00:00 GW-D8_ ü ü ü

EP1709182-005 24-Aug-2017 00:00 T2F_ ü ü ü

EP1709182-006 24-Aug-2017 00:00 T3B_ ü ü ü

EP1709182-007 24-Aug-2017 00:00 T3C_ ü ü ü

EP1709182-008 24-Aug-2017 00:00 T4B_ ü ü ü

EP1709182-009 24-Aug-2017 00:00 BH10_ ü ü ü

EP1709182-010 24-Aug-2017 00:00 BH12_ ü ü ü

EP1709182-011 24-Aug-2017 00:00 GW-T3E-A ü ü ü

EP1709182-012 24-Aug-2017 00:00 WQA01_240817 ü ü ü

EP1709182-013 24-Aug-2017 00:00 WQA06_DBTBW779  TBW ü

Matrix: WATER

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Proactive Holding Time Report

Sample(s) have been received within the recommended holding times for the requested analysis.

Requested Deliverables

ACCOUNTS PAYABLE

- A4 - AU Tax Invoice (INV) Email AP_CustomerService.ANZ@aecom.

com

CHRIS MCGRAGHAN

- *AU Certificate of Analysis - NATA (COA) Email chris.mcgraghan@aecom.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email chris.mcgraghan@aecom.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email chris.mcgraghan@aecom.com

- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email chris.mcgraghan@aecom.com

- A4 - AU Tax Invoice (INV) Email chris.mcgraghan@aecom.com

- Chain of Custody (CoC) (COC) Email chris.mcgraghan@aecom.com

- EDI Format - ENMRG (ENMRG) Email chris.mcgraghan@aecom.com

- EDI Format - ESDAT (ESDAT) Email chris.mcgraghan@aecom.com

- EDI Format - XTab (XTAB) Email chris.mcgraghan@aecom.com



Environmental

SAMPLE RECEIPT NOTIFICATION (SRN)
Work Order : EP1709224

:: LaboratoryClient Environmental Division PerthAECOM Australia Pty Ltd

: :ContactContact MR CHRIS MCGRAGHAN ShukHui Li

:: AddressAddress LEVEL 6 3 FORREST PLACE

PERTH WA, AUSTRALIA 6849

10 Hod Way Malaga WA Australia 6090

:: E-mailE-mail chris.mcgraghan@aecom.com ShukHui.Li@alsglobal.com

:: TelephoneTelephone ---- 08 9209 7655

:: FacsimileFacsimile ---- +61-8-9209 7600

::Project 60478410 Page 1 of 2

:Order number 60478410-2.06 :Quote number EP2016AECOMAU0013 (EP/1136/16 

V2)

:C-O-C number ---- :QC Level NEPM 2013 B3 & ALS QC Standard

Site : ----

Sampler : Tim Williamson

Dates
Date Samples Received : Issue Date : 25-Aug-201725-Aug-2017 12:15

Scheduled Reporting Date: 31-Aug-2017:Client Requested Due 

Date

31-Aug-2017

Delivery Details
Mode of Delivery : :Client Drop Off Not AvailableSecurity Seal

No. of coolers/boxes : :1 Temperature 21.3 - Ice Bricks present

: : 3 / 3Receipt Detail No. of samples received / analysed

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Proactive Holding Time Report

- Requested Deliverables

l Please see scanned COC for sample discrepencies: extra samples , samples not received   etc.

l Please direct any queries related to sample condition / numbering / breakages to Sample Receipt (SamplesPerth@alsenviro.com)

l Analytical work for this work order will be conducted at ALS Environmental Perth.

l Please direct any turnaround / technical queries to the laboratory contact designated above.

l Sample Disposal - Aqueous (14 days), Solid (60 days) from date of completion of Work Order.

l pH analysis should be conducted within 6 hours of sampling.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



:Client AECOM Australia Pty Ltd

Work Order : EP1709224 Amendment 0
2 of 2:Page

25-Aug-2017:Issue Date

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exists.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process necessary for the execution of client requested 

tasks. Packages may contain additional analyses, such 

as the determination of moisture content and preparation 

tasks, that are included in the package.

If no sampling time is provided, the sampling time will 

default 00:00 on the date of sampling.  If no sampling date 

is provided, the sampling date will be assumed by the 

laboratory and displayed in brackets without a time 

component
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EP1709224-001 25-Aug-2017 00:00 GW-D4_ ü ü ü

EP1709224-002 25-Aug-2017 00:00 T4C_ ü ü ü

EP1709224-003 25-Aug-2017 00:00 WQA03_ ü ü

Matrix: WATER

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Proactive Holding Time Report

Sample(s) have been received within the recommended holding times for the requested analysis.

Requested Deliverables

ACCOUNTS PAYABLE

- A4 - AU Tax Invoice (INV) Email AP_CustomerService.ANZ@aecom.

com

CHRIS MCGRAGHAN

- *AU Certificate of Analysis - NATA (COA) Email chris.mcgraghan@aecom.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email chris.mcgraghan@aecom.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email chris.mcgraghan@aecom.com

- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email chris.mcgraghan@aecom.com

- A4 - AU Tax Invoice (INV) Email chris.mcgraghan@aecom.com

- Chain of Custody (CoC) (COC) Email chris.mcgraghan@aecom.com

- EDI Format - ENMRG (ENMRG) Email chris.mcgraghan@aecom.com

- EDI Format - ESDAT (ESDAT) Email chris.mcgraghan@aecom.com

- EDI Format - XTab (XTAB) Email chris.mcgraghan@aecom.com



Environmental

SAMPLE RECEIPT NOTIFICATION (SRN)
Work Order : EP1712990

:: LaboratoryClient Environmental Division PerthMRIA

: :ContactContact Tim Williamson Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

10 Hod Way Malaga WA Australia 6090

:: E-mailE-mail timothy.williamson@mrialliance.com

.au

Brandon.Ovens@alsglobal.com

:: TelephoneTelephone ---- 08 9209 7655

:: FacsimileFacsimile ---- +61-8-9209 7600

::Project MRIA - R8 Rehab Page 1 of 3

:Order number W81020-103 :Quote number EP2017MRIAJV0001 (EP/840/17)

:C-O-C number ---- :QC Level NEPM 2013 B3 & ALS QC Standard

Site : ----

Sampler : Rachel Champion

Dates
Date Samples Received : Issue Date : 17-Nov-201717-Nov-2017 17:02

Scheduled Reporting Date: 24-Nov-2017:Client Requested Due 

Date

24-Nov-2017

Delivery Details
Mode of Delivery : :Carrier Not AvailableSecurity Seal

No. of coolers/boxes : :2 Temperature 9.0 - Ice present

: : 14 / 14Receipt Detail No. of samples received / analysed

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Proactive Holding Time Report

- Requested Deliverables

l Please see scanned COC for sample discrepencies: extra samples , samples not received   etc.

l Please direct any queries related to sample condition / numbering / breakages to Sample Receipt (SamplesPerth@alsenviro.com)

l Analytical work for this work order will be conducted at ALS Environmental Perth.

l Please direct any turnaround / technical queries to the laboratory contact designated above.

l Sample Disposal - Aqueous (3 weeks), Solid (2 months) from receipt of samples.

l ORC METALS analysis will be conducted by ALS Environmental, Brisbane, NATA accreditation no. 

825, Site No. 818.
l pH analysis should be conducted within 6 hours of sampling.
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:Client MRIA

Work Order : EP1712990 Amendment 0
2 of 3:Page

17-Nov-2017:Issue Date

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exists.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process necessary for the execution of client requested 

tasks. Packages may contain additional analyses, such 

as the determination of moisture content and preparation 

tasks, that are included in the package.

If no sampling time is provided, the sampling time will 

default 00:00 on the date of sampling.  If no sampling date 

is provided, the sampling date will be assumed by the 

laboratory and displayed in brackets without a time 

component

W
A

T
E

R
 -

 E
P

0
0
8

C
h
lo

ro
p
h
yl

l a

W
A

T
E

R
 -

 M
R

IA
 3

.0
3

D
is

so
lv

e
d

 M
e
ta

ls
 S

u
ite

W
A

T
E

R
 -

 M
R

IA
 4

.0
3

T
o
ta

l M
e

ta
ls

 S
u
ite

W
A

T
E

R
 -

 N
T

-0
8
A

T
o
ta

l N
itr

o
g
e

n
 +

 N
O

2
 +

 N
O

3
 +

 N
H

3
 +

 T
o

ta
l P

 +
 

W
A

T
E

R
 -

 W
-0

4

T
R

H
/B

T
E

X
N

W
A

T
E

R
 -

 W
-1

8

T
R

H
(C

6
 -

 C
9
)/

B
T

E
X

N

EP1712990-001 17-Nov-2017 00:00 D1 ü ü ü

EP1712990-002 17-Nov-2017 00:00 D2 ü ü ü

EP1712990-003 17-Nov-2017 00:00 T2F ü ü ü

EP1712990-004 17-Nov-2017 00:00 GW-T3E-A ü ü ü

EP1712990-005 17-Nov-2017 00:00 GW-D3 ü ü ü

EP1712990-006 17-Nov-2017 00:00 GW-D4 ü ü ü

EP1712990-007 17-Nov-2017 00:00 GW-D5 ü ü ü

EP1712990-008 17-Nov-2017 00:00 T3B ü ü ü

EP1712990-009 17-Nov-2017 00:00 T4B ü ü ü

EP1712990-010 17-Nov-2017 00:00 WQA02_151117 ü ü ü ü ü

EP1712990-011 17-Nov-2017 00:00 BLNS-B1 ü ü ü ü ü

EP1712990-012 17-Nov-2017 00:00 A2 ü ü ü ü ü

EP1712990-013 17-Nov-2017 00:00 A2S ü ü ü ü ü

EP1712990-014 17-Nov-2017 00:00 WQA05_DB TBW 1132 ü

Matrix: WATER

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Proactive Holding Time Report

Sample(s) have been received within the recommended holding times for the requested analysis.



:Client MRIA

Work Order : EP1712990 Amendment 0
3 of 3:Page

17-Nov-2017:Issue Date

Requested Deliverables

Brandon Ovens

- A4 - AU Tax Invoice (INV) Email brandon.ovens@alsglobal.com

- Chain of Custody (CoC) (COC) Email brandon.ovens@alsglobal.com

Lauren Biagioni

- A4 - AU Tax Invoice (INV) Email lauren.biagioni@alsglobal.com

Rachel Champion

- *AU Certificate of Analysis - NATA (COA) Email rachel.champion@mrialliance.com.

au

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email rachel.champion@mrialliance.com.

au

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email rachel.champion@mrialliance.com.

au

- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email rachel.champion@mrialliance.com.

au

- Chain of Custody (CoC) (COC) Email rachel.champion@mrialliance.com.

au

- EDI Format - ESDAT (ESDAT) Email rachel.champion@mrialliance.com.

au

- EDI Format - XTab (XTAB) Email rachel.champion@mrialliance.com.

au

Tim Williamson

- *AU Certificate of Analysis - NATA (COA) Email timothy.williamson@mrialliance.co

m.au

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email timothy.williamson@mrialliance.co

m.au

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email timothy.williamson@mrialliance.co

m.au

- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email timothy.williamson@mrialliance.co

m.au

- Chain of Custody (CoC) (COC) Email timothy.williamson@mrialliance.co

m.au

- EDI Format - ESDAT (ESDAT) Email timothy.williamson@mrialliance.co

m.au

- EDI Format - XTab (XTAB) Email timothy.williamson@mrialliance.co

m.au



Environmental

SAMPLE RECEIPT NOTIFICATION (SRN)
Work Order : EP1713111

:: LaboratoryClient Environmental Division PerthMRIA

: :ContactContact Tim Williamson Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

10 Hod Way Malaga WA Australia 6090

:: E-mailE-mail timothy.williamson@mrialliance.com

.au

Brandon.Ovens@alsglobal.com

:: TelephoneTelephone ---- 08 9209 7655

:: FacsimileFacsimile ---- +61-8-9209 7600

::Project MRIA - R8 Rehab Page 1 of 3

:Order number W81020-103 :Quote number EP2017MRIAJV0001 (EP/840/17)

:C-O-C number ---- :QC Level NEPM 2013 B3 & ALS QC Standard

Site : ----

Sampler : Rachel Champion

Dates
Date Samples Received : Issue Date : 21-Nov-201721-Nov-2017 16:45

Scheduled Reporting Date: 28-Nov-2017:Client Requested Due 

Date

28-Nov-2017

Delivery Details
Mode of Delivery : :Carrier Not AvailableSecurity Seal

No. of coolers/boxes : :1 Temperature 8.1 - Ice present

: : 8 / 8Receipt Detail No. of samples received / analysed

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Proactive Holding Time Report

- Requested Deliverables

l Please see scanned COC for sample discrepencies: extra samples , samples not received   etc.

l Please direct any queries related to sample condition / numbering / breakages to Sample Receipt (SamplesPerth@alsenviro.com)

l Analytical work for this work order will be conducted at ALS Environmental Perth.

l Please direct any turnaround / technical queries to the laboratory contact designated above.

l Sample Disposal - Aqueous (3 weeks), Solid (2 months) from receipt of samples.

l ORC METALS analysis will be conducted by ALS Environmental, Brisbane, NATA accreditation no. 

825, Site No. 818.
l pH analysis should be conducted within 6 hours of sampling.
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:Client MRIA

Work Order : EP1713111 Amendment 0
2 of 3:Page

21-Nov-2017:Issue Date

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exists.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process necessary for the execution of client requested 

tasks. Packages may contain additional analyses, such 

as the determination of moisture content and preparation 

tasks, that are included in the package.

If no sampling time is provided, the sampling time will 

default 00:00 on the date of sampling.  If no sampling date 

is provided, the sampling date will be assumed by the 

laboratory and displayed in brackets without a time 

component
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EP1713111-001 20-Nov-2017 00:00 BH10 ü ü ü

EP1713111-002 20-Nov-2017 00:00 T3C ü ü ü

EP1713111-003 20-Nov-2017 00:00 GW-D7 ü ü ü

EP1713111-004 20-Nov-2017 00:00 GW-D8 ü ü ü

EP1713111-005 21-Nov-2017 00:00 T4C ü ü ü

EP1713111-006 21-Nov-2017 00:00 BH12 ü ü ü

EP1713111-007 20-Nov-2017 00:00 WQA01_201117 ü ü ü

EP1713111-008 20-Nov-2017 00:00 WQA06_DB TBW 1133 ü

Matrix: WATER

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Proactive Holding Time Report

Sample(s) have been received within the recommended holding times for the requested analysis.



:Client MRIA

Work Order : EP1713111 Amendment 0
3 of 3:Page

21-Nov-2017:Issue Date

Requested Deliverables

Brandon Ovens

- A4 - AU Tax Invoice (INV) Email brandon.ovens@alsglobal.com

- Chain of Custody (CoC) (COC) Email brandon.ovens@alsglobal.com

Lauren Biagioni

- A4 - AU Tax Invoice (INV) Email lauren.biagioni@alsglobal.com

Rachel Champion

- *AU Certificate of Analysis - NATA (COA) Email rachel.champion@mrialliance.com.

au

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email rachel.champion@mrialliance.com.

au

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email rachel.champion@mrialliance.com.

au

- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email rachel.champion@mrialliance.com.

au

- Chain of Custody (CoC) (COC) Email rachel.champion@mrialliance.com.

au

- EDI Format - ESDAT (ESDAT) Email rachel.champion@mrialliance.com.

au

- EDI Format - XTab (XTAB) Email rachel.champion@mrialliance.com.

au

Tim Williamson

- *AU Certificate of Analysis - NATA (COA) Email timothy.williamson@mrialliance.co

m.au

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email timothy.williamson@mrialliance.co

m.au

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email timothy.williamson@mrialliance.co

m.au

- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email timothy.williamson@mrialliance.co

m.au

- Chain of Custody (CoC) (COC) Email timothy.williamson@mrialliance.co

m.au

- EDI Format - ESDAT (ESDAT) Email timothy.williamson@mrialliance.co

m.au

- EDI Format - XTab (XTAB) Email timothy.williamson@mrialliance.co

m.au



Environmental

SAMPLE RECEIPT NOTIFICATION (SRN)
Work Order : EP1806776

:Amendment  1

:: LaboratoryClient Environmental Division PerthMRIA

: :ContactContact Chris McGraghan Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

26 Rigali Way Wangara WA Australia 

6065

:: E-mailE-mail chris.mcgraghan@aecom.com Brandon.Ovens@alsglobal.com

:: TelephoneTelephone ---- 08 9406 1328

:: FacsimileFacsimile ---- +61-8-9406 1399

::Project 60478410 Page 1 of 2

:Order number W81020-103 :Quote number EP2017MRIAJV0001 (EP/840/17)

:C-O-C number ---- :QC Level NEPM 2013 B3 & ALS QC Standard

Site : ----

Sampler : Tim Williamson

Dates
Date Samples Received : Issue Date : 12-Jun-201801-Jun-2018 17:10

Scheduled Reporting Date: 11-Jun-2018:Client Requested Due 

Date

11-Jun-2018

Delivery Details
Mode of Delivery : :Carrier Not AvailableSecurity Seal

No. of coolers/boxes : :1 Temperature -1.1 - Ice present

: : 13 / 13Receipt Detail No. of samples received / analysed

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Proactive Holding Time Report

- Requested Deliverables

l Please see scanned COC for sample discrepencies: extra samples , samples not received   etc.

l Please direct any queries related to sample condition / numbering / breakages to Sample Receipt (SamplesPerth@alsenviro.com)

l Analytical work for this work order will be conducted at ALS Environmental Perth.

l Please direct any turnaround / technical queries to the laboratory contact designated above.

l Sample Disposal - Aqueous (3 weeks), Solid (2 months) from receipt of samples.

l pH analysis should be conducted within 6 hours of sampling.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



:Client MRIA

Work Order : EP1806776 Amendment 1
2 of 2:Page

12-Jun-2018:Issue Date

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

Method
Sample Container Received Preferred Sample Container for AnalysisClient sample ID

TRH Volatiles/BTEX : EP080

WQA03_01_06_18 - Amber Glass Bottle - 

Unpreserved

- Amber VOC Vial - Sulfuric Acid

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process necessary for the execution of client requested 

tasks. Packages may contain additional analyses, such 

as the determination of moisture content and preparation 

tasks, that are included in the package.

If no sampling time is provided, the sampling time will 

default 00:00 on the date of sampling.  If no sampling date 

is provided, the sampling date will be assumed by the 

laboratory and displayed in brackets without a time 

component
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EP1806776-001 01-Jun-2018 09:00 GW-D3_01_06_18 ü ü ü

EP1806776-002 01-Jun-2018 09:50 GW-D4_01_06_18 ü ü ü

EP1806776-003 01-Jun-2018 00:00 GW-D5_01_06_18 ü ü ü

EP1806776-004 01-Jun-2018 10:45 GW-D8_01_06_18 ü ü ü

EP1806776-005 01-Jun-2018 12:50 T3B_01_06_18 ü ü ü

EP1806776-006 01-Jun-2018 13:45 T3C_01_06_18 ü ü ü

EP1806776-007 01-Jun-2018 13:16 BH10_01_06_18 ü ü ü

EP1806776-008 01-Jun-2018 08:04 BH12_01_06_18 ü ü ü

EP1806776-009 01-Jun-2018 14:41 GW-T3E-A_01_06_18 ü ü ü

EP1806776-010 01-Jun-2018 00:00 WQA01_01_06_18 ü ü ü

EP1806776-011 01-Jun-2018 00:00 WQA03_01_06_18 ü ü

EP1806776-012 01-Jun-2018 11:49 D1_01_06_18 ü ü ü

EP1806776-013 01-Jun-2018 11:20 D2_01_06_18 ü ü ü

Matrix: WATER

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Proactive Holding Time Report

Sample(s) have been received within the recommended holding times for the requested analysis.

Requested Deliverables

Brandon Ovens

- A4 - AU Tax Invoice (INV) Email brandon.ovens@alsglobal.com

- Chain of Custody (CoC) (COC) Email brandon.ovens@alsglobal.com

Chris McGraghan

- *AU Certificate of Analysis - NATA (COA) Email chris.mcgraghan@aecom.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email chris.mcgraghan@aecom.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email chris.mcgraghan@aecom.com

- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email chris.mcgraghan@aecom.com

- Chain of Custody (CoC) (COC) Email chris.mcgraghan@aecom.com

- EDI Format - ESDAT (ESDAT) Email chris.mcgraghan@aecom.com

- EDI Format - XTab (XTAB) Email chris.mcgraghan@aecom.com

Klinton   Breese

- A4 - AU Tax Invoice (INV) Email Klinton.Breese@mrialliance.com.au

Lauren Biagioni

- A4 - AU Tax Invoice (INV) Email lauren.biagioni@alsglobal.com



Environmental

SAMPLE RECEIPT NOTIFICATION (SRN)
Work Order : EP1806725

:Amendment  1

:: LaboratoryClient Environmental Division PerthMRIA

: :ContactContact Chris McGraghan Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

26 Rigali Way Wangara WA Australia 

6065

:: E-mailE-mail chris.mcgraghan@aecom.com Brandon.Ovens@alsglobal.com

:: TelephoneTelephone ---- 08 9406 1328

:: FacsimileFacsimile ---- +61-8-9406 1399

::Project 60478410 Page 1 of 2

:Order number W81020-103 :Quote number EP2017MRIAJV0001 (EP/840/17)

:C-O-C number ---- :QC Level NEPM 2013 B3 & ALS QC Standard

Site : ----

Sampler : Tim Williamson

Dates
Date Samples Received : Issue Date : 13-Jun-201831-May-2018 17:20

Scheduled Reporting Date: 11-Jun-2018:Client Requested Due 

Date

11-Jun-2018

Delivery Details
Mode of Delivery : :Carrier Intact.Security Seal

No. of coolers/boxes : :1 Temperature 10.0 - Ice present

: : 2 / 2Receipt Detail No. of samples received / analysed

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Proactive Holding Time Report

- Requested Deliverables

l Please see scanned COC for sample discrepencies: extra samples , samples not received   etc.

l Please direct any queries related to sample condition / numbering / breakages to Sample Receipt (SamplesPerth@alsenviro.com)

l Analytical work for this work order will be conducted at ALS Environmental Perth.

l Please direct any turnaround / technical queries to the laboratory contact designated above.

l Sample Disposal - Aqueous (3 weeks), Solid (2 months) from receipt of samples.

l pH analysis should be conducted within 6 hours of sampling.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



:Client MRIA

Work Order : EP1806725 Amendment 1
2 of 2:Page

13-Jun-2018:Issue Date

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exists.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process necessary for the execution of client requested 

tasks. Packages may contain additional analyses, such 

as the determination of moisture content and preparation 

tasks, that are included in the package.

If no sampling time is provided, the sampling time will 

default 00:00 on the date of sampling.  If no sampling date 

is provided, the sampling date will be assumed by the 

laboratory and displayed in brackets without a time 

component
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EP1806725-001 31-May-2018 09:28 T4B_31_05_18 ü ü ü

EP1806725-002 31-May-2018 10:07 T4C_31_05_18 ü ü ü

Matrix: WATER

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Proactive Holding Time Report

Sample(s) have been received within the recommended holding times for the requested analysis.

Requested Deliverables

Brandon Ovens

- A4 - AU Tax Invoice (INV) Email brandon.ovens@alsglobal.com

- Chain of Custody (CoC) (COC) Email brandon.ovens@alsglobal.com

Chris McGraghan

- *AU Certificate of Analysis - NATA (COA) Email chris.mcgraghan@aecom.com

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email chris.mcgraghan@aecom.com

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email chris.mcgraghan@aecom.com

- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email chris.mcgraghan@aecom.com

- Chain of Custody (CoC) (COC) Email chris.mcgraghan@aecom.com

- EDI Format - ESDAT (ESDAT) Email chris.mcgraghan@aecom.com

- EDI Format - XTab (XTAB) Email chris.mcgraghan@aecom.com

Klinton   Breese

- A4 - AU Tax Invoice (INV) Email Klinton.Breese@mrialliance.com.au

Lauren Biagioni

- A4 - AU Tax Invoice (INV) Email lauren.biagioni@alsglobal.com



 0  0.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 9EP1706873

:: LaboratoryClient AECOM Australia Pty Ltd Environmental Division Perth

: :ContactContact MR CHRIS MCGRAGHAN ShukHui Li

:: AddressAddress LEVEL 6 3 FORREST PLACE

PERTH WA, AUSTRALIA 6849

10 Hod Way Malaga WA Australia 6090

:Telephone ---- :Telephone 08 9209 7655

:Project 60478410 Date Samples Received : 28-Jun-2017 14:40

:Order number 60478410-2.06 Date Analysis Commenced : 28-Jun-2017

:C-O-C number ---- Issue Date : 05-Jul-2017 17:23

Sampler : TIM WILLIAMSON

Site : ----

Quote number : EP/1136/16 V2

8:No. of samples received

8:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Ankit Joshi Inorganic Chemist Sydney Inorganics, Smithfield, NSW

David Viner SENIOR LAB TECH Perth Organics, Malaga, WA

Efua Wilson Metals Chemist Perth Inorganics, Malaga, WA

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 9:Page

Work Order :

:Client

EP1706873

60478410:Project

AECOM Australia Pty Ltd

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When no sampling time is provided, the sampling time will default 00:00 on the date of sampling. If no sampling date is provided, the sampling date will be assumed by the laboratory and displayed in brackets without a 

time component.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Chlorophyll analysis conducted by ALS Sydney, NATA accreditation no. 825, site no 10911.l



3 of 9:Page

Work Order :

:Client

EP1706873

60478410:Project

AECOM Australia Pty Ltd

Analytical Results

A2_BLNS-B1_BH10_T3C_T3B_Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

28-Jun-2017 00:0028-Jun-2017 00:0028-Jun-2017 00:0028-Jun-2017 00:0028-Jun-2017 00:00Client sampling date / time

EP1706873-005EP1706873-004EP1706873-003EP1706873-002EP1706873-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.03Aluminium <0.01 0.10 0.02 0.03mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 0.001 0.002mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.005Manganese 0.019 0.006 0.013 0.008mg/L0.0017439-96-5

0.002Nickel 0.002 0.003 <0.001 <0.001mg/L0.0017440-02-0

<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.005Zinc <0.005 <0.005 <0.005 <0.005mg/L0.0057440-66-6

0.57Iron 1.58 0.64 0.14 0.16mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

----Aluminium ---- ---- 0.04 0.10mg/L0.017429-90-5

----Arsenic ---- ---- 0.002 0.002mg/L0.0017440-38-2

----Cadmium ---- ---- <0.0001 <0.0001mg/L0.00017440-43-9

----Chromium ---- ---- <0.001 0.003mg/L0.0017440-47-3

----Copper ---- ---- <0.001 <0.001mg/L0.0017440-50-8

----Lead ---- ---- <0.001 0.001mg/L0.0017439-92-1

----Manganese ---- ---- 0.024 0.076mg/L0.0017439-96-5

----Nickel ---- ---- <0.001 0.002mg/L0.0017440-02-0

----Selenium ---- ---- <0.01 <0.01mg/L0.017782-49-2

----Zinc ---- ---- <0.005 <0.005mg/L0.0057440-66-6

----Iron ---- ---- 0.28 0.61mg/L0.057439-89-6

EK055G: Ammonia as N by Discrete Analyser

0.03Ammonia as N 0.06 0.04 0.02 0.01mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N 0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.02Nitrate as N <0.01 0.27 <0.01 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.02 0.01 0.27 <0.01 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.2 0.2 0.7 2.9 4.4mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser
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Analytical Results

A2_BLNS-B1_BH10_T3C_T3B_Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

28-Jun-2017 00:0028-Jun-2017 00:0028-Jun-2017 00:0028-Jun-2017 00:0028-Jun-2017 00:00Client sampling date / time

EP1706873-005EP1706873-004EP1706873-003EP1706873-002EP1706873-001UnitLORCAS NumberCompound

Result Result Result Result Result

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued

0.2^ 0.2 1.0 2.9 4.4mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.04 0.01 0.04 0.07 0.29mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P 0.01 <0.01 0.02 <0.01mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

---- ---- ---- 4 5mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

83.81.2-Dichloroethane-D4 82.9 90.7 79.4 70.2%217060-07-0
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Analytical Results

A2_BLNS-B1_BH10_T3C_T3B_Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

28-Jun-2017 00:0028-Jun-2017 00:0028-Jun-2017 00:0028-Jun-2017 00:0028-Jun-2017 00:00Client sampling date / time

EP1706873-005EP1706873-004EP1706873-003EP1706873-002EP1706873-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080S: TPH(V)/BTEX Surrogates - Continued

105Toluene-D8 103 99.7 118 103%22037-26-5

1224-Bromofluorobenzene 122 109 120 118%2460-00-4
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Analytical Results

--------DB TBW 575WQA02_280617A2S_Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

--------28-Jun-2017 00:0028-Jun-2017 00:0028-Jun-2017 00:00Client sampling date / time

----------------EP1706873-008EP1706873-007EP1706873-006UnitLORCAS NumberCompound

Result Result Result ---- ----

EG020F: Dissolved Metals by ICP-MS

0.02Aluminium 0.02 ---- ---- ----mg/L0.017429-90-5

0.002Arsenic 0.002 ---- ---- ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 ---- ---- ----mg/L0.00017440-43-9

<0.001Chromium <0.001 ---- ---- ----mg/L0.0017440-47-3

<0.001Copper <0.001 ---- ---- ----mg/L0.0017440-50-8

<0.001Lead <0.001 ---- ---- ----mg/L0.0017439-92-1

0.012Manganese 0.013 ---- ---- ----mg/L0.0017439-96-5

<0.001Nickel <0.001 ---- ---- ----mg/L0.0017440-02-0

<0.01Selenium <0.01 ---- ---- ----mg/L0.017782-49-2

<0.005Zinc <0.005 ---- ---- ----mg/L0.0057440-66-6

0.14Iron 0.14 ---- ---- ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.05Aluminium 0.05 ---- ---- ----mg/L0.017429-90-5

0.002Arsenic 0.002 ---- ---- ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 ---- ---- ----mg/L0.00017440-43-9

<0.001Chromium <0.001 ---- ---- ----mg/L0.0017440-47-3

<0.001Copper <0.001 ---- ---- ----mg/L0.0017440-50-8

<0.001Lead <0.001 ---- ---- ----mg/L0.0017439-92-1

0.026Manganese 0.024 ---- ---- ----mg/L0.0017439-96-5

<0.001Nickel <0.001 ---- ---- ----mg/L0.0017440-02-0

<0.01Selenium <0.01 ---- ---- ----mg/L0.017782-49-2

<0.005Zinc <0.005 ---- ---- ----mg/L0.0057440-66-6

0.28Iron 0.32 ---- ---- ----mg/L0.057439-89-6

EK055G: Ammonia as N by Discrete Analyser

0.03Ammonia as N 0.02 ---- ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 ---- ---- ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N <0.01 ---- ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 <0.01 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

2.6 2.5 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser
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Analytical Results

--------DB TBW 575WQA02_280617A2S_Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

--------28-Jun-2017 00:0028-Jun-2017 00:0028-Jun-2017 00:00Client sampling date / time

----------------EP1706873-008EP1706873-007EP1706873-006UnitLORCAS NumberCompound

Result Result Result ---- ----

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued

2.6^ 2.5 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.07 0.12 ---- ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 ---- ---- ----mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

3 2 ---- ---- ----mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 ---- ----µg/L20----C6 - C9 Fraction

<50 <50 ---- ---- ----µg/L50----C10 - C14 Fraction

<100 <100 ---- ---- ----µg/L100----C15 - C28 Fraction

<50 <50 ---- ---- ----µg/L50----C29 - C36 Fraction

<50^ <50 ---- ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 ---- ----µg/L20C6_C10-BTEX

<100 <100 ---- ---- ----µg/L100---->C10 - C16 Fraction

<100 <100 ---- ---- ----µg/L100---->C16 - C34 Fraction

<100 <100 ---- ---- ----µg/L100---->C34 - C40 Fraction

<100^ <100 ---- ---- ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 ---- ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 ---- ----µg/L171-43-2

<2Toluene <2 <2 ---- ----µg/L2108-88-3

<2Ethylbenzene <2 <2 ---- ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 ---- ----µg/L295-47-6

<2^ Total Xylenes <2 <2 ---- ----µg/L21330-20-7

<1^ <1 <1 ---- ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

84.01.2-Dichloroethane-D4 76.0 90.3 ---- ----%217060-07-0
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Analytical Results

--------DB TBW 575WQA02_280617A2S_Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

--------28-Jun-2017 00:0028-Jun-2017 00:0028-Jun-2017 00:00Client sampling date / time

----------------EP1706873-008EP1706873-007EP1706873-006UnitLORCAS NumberCompound

Result Result Result ---- ----

EP080S: TPH(V)/BTEX Surrogates - Continued

104Toluene-D8 105 88.0 ---- ----%22037-26-5

1234-Bromofluorobenzene 103 116 ---- ----%2460-00-4
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 9EP1706851

:: LaboratoryClient AECOM Australia Pty Ltd Environmental Division Perth

: :ContactContact MR CHRIS MCGRAGHAN ShukHui Li

:: AddressAddress LEVEL 6 3 FORREST PLACE

PERTH WA, AUSTRALIA 6849

10 Hod Way Malaga WA Australia 6090

:Telephone ---- :Telephone 08 9209 7655

:Project 60478410 Date Samples Received : 27-Jun-2017 16:30

:Order number 60478410-2.06 Date Analysis Commenced : 28-Jun-2017

:C-O-C number ---- Issue Date : 03-Jul-2017 16:43

Sampler : Tim Williamson

Site : ----

Quote number : EP/1136/16 V2

12:No. of samples received

12:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

ShukHui Li Client Services - Technical Manager Perth Organics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When no sampling time is provided, the sampling time will default 00:00 on the date of sampling. If no sampling date is provided, the sampling date will be assumed by the laboratory and displayed in brackets without a 

time component.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :
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Analytical Results

GW-D8_GW-D7_GW-D5_GW-D4_GW-D3_Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

27-Jun-2017 00:0027-Jun-2017 00:0027-Jun-2017 00:0027-Jun-2017 00:0027-Jun-2017 00:00Client sampling date / time

EP1706851-005EP1706851-004EP1706851-003EP1706851-002EP1706851-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.02Aluminium 0.06 0.38 0.01 0.17mg/L0.017429-90-5

<0.001Arsenic <0.001 0.001 0.009 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 0.001 0.001 <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.006Manganese <0.001 0.002 0.109 0.009mg/L0.0017439-96-5

0.002Nickel 0.001 0.001 0.002 0.044mg/L0.0017440-02-0

<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.005Zinc <0.005 <0.005 <0.005 0.021mg/L0.0057440-66-6

0.76Iron <0.05 0.94 4.42 0.30mg/L0.057439-89-6

EK055G: Ammonia as N by Discrete Analyser

0.02Ammonia as N <0.01 0.16 0.35 0.22mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.11Nitrate as N 3.00 0.01 0.02 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.11 3.00 0.01 0.02 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.2 0.6 0.6 2.5 0.8mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.3^ 3.6 0.6 2.5 0.8mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.02 0.06 0.03 0.49 0.14mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 <0.01 0.42 0.12mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)
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Analytical Results

GW-D8_GW-D7_GW-D5_GW-D4_GW-D3_Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

27-Jun-2017 00:0027-Jun-2017 00:0027-Jun-2017 00:0027-Jun-2017 00:0027-Jun-2017 00:00Client sampling date / time

EP1706851-005EP1706851-004EP1706851-003EP1706851-002EP1706851-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

94.61.2-Dichloroethane-D4 92.0 88.4 89.3 91.9%217060-07-0

102Toluene-D8 101 87.9 89.4 91.9%22037-26-5

98.84-Bromofluorobenzene 98.4 91.4 91.7 94.7%2460-00-4
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Analytical Results

WQA01_270617GW-T3E-AT4C_T4B_T2F_Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

27-Jun-2017 00:0027-Jun-2017 00:0027-Jun-2017 00:0027-Jun-2017 00:0027-Jun-2017 00:00Client sampling date / time

EP1706851-010EP1706851-009EP1706851-008EP1706851-007EP1706851-006UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.02Aluminium 0.23 0.02 0.36 0.17mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.058Manganese 0.006 0.007 0.008 0.009mg/L0.0017439-96-5

0.001Nickel 0.002 0.002 <0.001 0.043mg/L0.0017440-02-0

<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.005Zinc <0.005 <0.005 <0.005 0.022mg/L0.0057440-66-6

1.77Iron 0.12 4.34 0.41 0.31mg/L0.057439-89-6

EK055G: Ammonia as N by Discrete Analyser

0.38Ammonia as N 0.89 0.17 0.42 0.22mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 <0.01 <0.01 <0.01 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.6 1.2 0.3 1.5 0.8mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.6^ 1.2 0.3 1.5 0.8mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.03 0.28 0.02 0.16 0.15mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.02Reactive Phosphorus as P 0.26 <0.01 0.05 0.13mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)
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Work Order :

:Client

EP1706851

60478410:Project

AECOM Australia Pty Ltd

Analytical Results

WQA01_270617GW-T3E-AT4C_T4B_T2F_Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

27-Jun-2017 00:0027-Jun-2017 00:0027-Jun-2017 00:0027-Jun-2017 00:0027-Jun-2017 00:00Client sampling date / time

EP1706851-010EP1706851-009EP1706851-008EP1706851-007EP1706851-006UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

93.21.2-Dichloroethane-D4 93.4 93.0 91.4 89.9%217060-07-0

93.5Toluene-D8 95.5 93.1 91.4 89.2%22037-26-5

96.84-Bromofluorobenzene 98.6 96.2 93.7 93.5%2460-00-4
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Work Order :

:Client

EP1706851

60478410:Project

AECOM Australia Pty Ltd

Analytical Results

------------WQA04_DB TBW 576WQA03_270617Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

------------27-Jun-2017 00:0027-Jun-2017 00:00Client sampling date / time

------------------------EP1706851-012EP1706851-011UnitLORCAS NumberCompound

Result Result ---- ---- ----

EG020T: Total Metals by ICP-MS

<0.01Aluminium ---- ---- ---- ----mg/L0.017429-90-5

<0.001Arsenic ---- ---- ---- ----mg/L0.0017440-38-2

<0.0001Cadmium ---- ---- ---- ----mg/L0.00017440-43-9

<0.001Chromium ---- ---- ---- ----mg/L0.0017440-47-3

<0.001Copper ---- ---- ---- ----mg/L0.0017440-50-8

<0.001Lead ---- ---- ---- ----mg/L0.0017439-92-1

<0.001Manganese ---- ---- ---- ----mg/L0.0017439-96-5

<0.001Nickel ---- ---- ---- ----mg/L0.0017440-02-0

<0.01Selenium ---- ---- ---- ----mg/L0.017782-49-2

<0.005Zinc ---- ---- ---- ----mg/L0.0057440-66-6

<0.05Iron ---- ---- ---- ----mg/L0.057439-89-6

EP080/071: Total Petroleum Hydrocarbons

<20 <20 ---- ---- ----µg/L20----C6 - C9 Fraction

<50 ---- ---- ---- ----µg/L50----C10 - C14 Fraction

<100 ---- ---- ---- ----µg/L100----C15 - C28 Fraction

<50 ---- ---- ---- ----µg/L50----C29 - C36 Fraction

<50^ ---- ---- ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 ---- ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 ---- ---- ----µg/L20C6_C10-BTEX

<100 ---- ---- ---- ----µg/L100---->C10 - C16 Fraction

<100 ---- ---- ---- ----µg/L100---->C16 - C34 Fraction

<100 ---- ---- ---- ----µg/L100---->C34 - C40 Fraction

<100^ ---- ---- ---- ----µg/L100---->C10 - C40 Fraction (sum)

<100^ ---- ---- ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 ---- ---- ----µg/L171-43-2

<2Toluene <2 ---- ---- ----µg/L2108-88-3

<2Ethylbenzene <2 ---- ---- ----µg/L2100-41-4

<2meta- & para-Xylene <2 ---- ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 ---- ---- ----µg/L295-47-6

<2^ Total Xylenes <2 ---- ---- ----µg/L21330-20-7

<1^ <1 ---- ---- ----µg/L1----Sum of BTEX
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Work Order :

:Client

EP1706851

60478410:Project

AECOM Australia Pty Ltd

Analytical Results

------------WQA04_DB TBW 576WQA03_270617Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

------------27-Jun-2017 00:0027-Jun-2017 00:00Client sampling date / time

------------------------EP1706851-012EP1706851-011UnitLORCAS NumberCompound

Result Result ---- ---- ----

EP080: BTEXN - Continued

<5Naphthalene <5 ---- ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

84.91.2-Dichloroethane-D4 86.3 ---- ---- ----%217060-07-0

87.2Toluene-D8 88.2 ---- ---- ----%22037-26-5

87.24-Bromofluorobenzene 89.3 ---- ---- ----%2460-00-4
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AECOM Australia Pty Ltd

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 11EP1708050

:: LaboratoryClient AECOM Australia Pty Ltd Environmental Division Perth

: :ContactContact MICHELLE OROURKE ShukHui Li

:: AddressAddress LEVEL 6 3 FORREST PLACE

PERTH WA, AUSTRALIA 6849

10 Hod Way Malaga WA Australia 6090

:Telephone 6432 2000 :Telephone 08 9209 7655

:Project 60478410 Date Samples Received : 27-Jul-2017 17:30

:Order number 60478410-2.06 Date Analysis Commenced : 28-Jul-2017

:C-O-C number ---- Issue Date : 07-Aug-2017 17:09

Sampler : TIM WILLIAMSON

Site : ----

Quote number : EP/1136/16 V2

15:No. of samples received

15:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

Daniel Fisher Inorganics Analyst Perth Inorganics, Malaga, WA

Efua Wilson Metals Chemist Perth Inorganics, Malaga, WA

ShukHui Li Client Services - Technical Manager Perth Organics, Malaga, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP1708050

60478410:Project

AECOM Australia Pty Ltd

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When no sampling time is provided, the sampling time will default 00:00 on the date of sampling. If no sampling date is provided, the sampling date will be assumed by the laboratory and displayed in brackets without a 

time component.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

EG020: It is recognised that total concentration is less than dissolved for some metal analytes. However, the difference is within experimental variation of the methods.l

EK061G/EK067G (TKN/TP): LOR raised for sample 'BH12_270717' due to possible sample matrix interference.l
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EP1708050
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AECOM Australia Pty Ltd

Analytical Results

GW-T3E-A_270717BH12_270717T3C_270717T2F_270717GW-D5_270717Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

27-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:00Client sampling date / time

EP1708050-005EP1708050-004EP1708050-003EP1708050-002EP1708050-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.82Aluminium 0.03 0.02 <0.01 0.29mg/L0.017429-90-5

0.002Arsenic <0.001 <0.001 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

0.003Chromium <0.001 <0.001 <0.001 0.001mg/L0.0017440-47-3

0.003Copper <0.001 0.003 0.002 0.003mg/L0.0017440-50-8

0.002Lead <0.001 0.001 <0.001 0.002mg/L0.0017439-92-1

0.003Manganese 0.065 0.008 0.005 0.006mg/L0.0017439-96-5

0.002Nickel 0.001 0.002 0.008 0.001mg/L0.0017440-02-0

<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

0.031Zinc <0.005 0.024 0.042 0.029mg/L0.0057440-66-6

2.07Iron 1.84 3.84 <0.05 0.36mg/L0.057439-89-6

EK055G: Ammonia as N by Discrete Analyser

0.11Ammonia as N 0.46 0.20 0.02 0.32mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N <0.01 <0.01 4.99 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 <0.01 <0.01 4.99 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.9 0.7 0.3 0.8 0.7mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.9^ 0.7 0.3 5.8 0.7mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.03 0.01 <0.01 <0.02 0.08mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.02Reactive Phosphorus as P 0.01 <0.01 <0.01 0.07mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)
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:Client

EP1708050

60478410:Project

AECOM Australia Pty Ltd

Analytical Results

GW-T3E-A_270717BH12_270717T3C_270717T2F_270717GW-D5_270717Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

27-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:00Client sampling date / time

EP1708050-005EP1708050-004EP1708050-003EP1708050-002EP1708050-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

87.21.2-Dichloroethane-D4 90.1 91.4 90.0 92.2%217060-07-0

100Toluene-D8 99.6 99.8 99.8 96.9%22037-26-5

92.54-Bromofluorobenzene 92.1 92.4 90.4 91.3%2460-00-4
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AECOM Australia Pty Ltd

Analytical Results

A1_270717NLWS-N2_270717A2S_270717A2_270717BLNS-B1_270717Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

27-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:00Client sampling date / time

EP1708050-010EP1708050-009EP1708050-008EP1708050-007EP1708050-006UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.03Aluminium 0.04 0.03 1.40 1.18mg/L0.017429-90-5

0.001Arsenic 0.002 0.001 0.001 0.002mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 0.0002 0.0002mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 0.002 0.002mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 0.004 0.003mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 0.012 0.010mg/L0.0017439-92-1

0.021Manganese 0.012 0.020 0.818 0.801mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 0.008 0.007mg/L0.0017440-02-0

<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.005Zinc <0.005 <0.005 0.073 0.080mg/L0.0057440-66-6

0.24Iron 0.24 0.24 9.97 8.73mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.08Aluminium 0.14 0.07 1.37 1.19mg/L0.017429-90-5

0.002Arsenic 0.001 0.002 0.001 0.004mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 0.0002 0.0002mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 0.002 0.003mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 0.004 0.006mg/L0.0017440-50-8

<0.001Lead 0.001 <0.001 0.012 0.015mg/L0.0017439-92-1

0.023Manganese 0.033 0.022 0.736 0.738mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 0.009 0.008mg/L0.0017440-02-0

<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.005Zinc <0.005 <0.005 0.071 0.074mg/L0.0057440-66-6

0.45Iron 0.68 0.39 11.0 15.7mg/L0.057439-89-6

EK055G: Ammonia as N by Discrete Analyser

0.33Ammonia as N 0.37 0.36 0.08 0.10mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

0.03Nitrite as N 0.03 0.03 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.05Nitrate as N 0.06 0.05 <0.01 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.08 0.09 0.08 <0.01 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

2.1 2.5 2.3 1.6 3.0mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser
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AECOM Australia Pty Ltd

Analytical Results

A1_270717NLWS-N2_270717A2S_270717A2_270717BLNS-B1_270717Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

27-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:00Client sampling date / time

EP1708050-010EP1708050-009EP1708050-008EP1708050-007EP1708050-006UnitLORCAS NumberCompound

Result Result Result Result Result

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued

2.2^ 2.6 2.4 1.6 3.0mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.09 0.17 0.09 0.04 0.32mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.04Reactive Phosphorus as P 0.04 0.04 <0.01 0.02mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

6 10 4 11 44mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

98.61.2-Dichloroethane-D4 92.5 95.7 94.7 90.5%217060-07-0
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AECOM Australia Pty Ltd

Analytical Results

A1_270717NLWS-N2_270717A2S_270717A2_270717BLNS-B1_270717Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

27-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:00Client sampling date / time

EP1708050-010EP1708050-009EP1708050-008EP1708050-007EP1708050-006UnitLORCAS NumberCompound

Result Result Result Result Result

EP080S: TPH(V)/BTEX Surrogates - Continued

98.0Toluene-D8 101 101 102 103%22037-26-5

88.44-Bromofluorobenzene 88.1 88.0 88.0 85.9%2460-00-4
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Analytical Results

WQA05_LRTBW700_2

70717

WQA02_270717S1_270717RD1_270717FS2_270717Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

27-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:00Client sampling date / time

EP1708050-015EP1708050-014EP1708050-013EP1708050-012EP1708050-011UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.49Aluminium 0.24 0.22 0.04 ----mg/L0.017429-90-5

<0.001Arsenic <0.001 0.002 0.001 ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

0.002Chromium 0.001 <0.001 <0.001 ----mg/L0.0017440-47-3

0.001Copper <0.001 <0.001 <0.001 ----mg/L0.0017440-50-8

0.001Lead <0.001 <0.001 <0.001 ----mg/L0.0017439-92-1

0.014Manganese 0.018 0.026 0.021 ----mg/L0.0017439-96-5

0.002Nickel <0.001 <0.001 <0.001 ----mg/L0.0017440-02-0

<0.01Selenium <0.01 <0.01 <0.01 ----mg/L0.017782-49-2

0.011Zinc 0.009 0.005 0.009 ----mg/L0.0057440-66-6

1.00Iron 0.73 0.40 0.24 ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.53Aluminium 2.96 0.21 0.08 ----mg/L0.017429-90-5

<0.001Arsenic 0.002 0.002 0.001 ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

0.002Chromium 0.010 <0.001 <0.001 ----mg/L0.0017440-47-3

0.001Copper 0.046 <0.001 <0.001 ----mg/L0.0017440-50-8

0.002Lead 0.055 <0.001 <0.001 ----mg/L0.0017439-92-1

0.013Manganese 0.045 0.023 0.023 ----mg/L0.0017439-96-5

0.002Nickel 0.005 0.001 <0.001 ----mg/L0.0017440-02-0

<0.01Selenium <0.01 <0.01 <0.01 ----mg/L0.017782-49-2

0.012Zinc 0.314 <0.005 <0.005 ----mg/L0.0057440-66-6

1.13Iron 4.07 0.39 0.45 ----mg/L0.057439-89-6

EK055G: Ammonia as N by Discrete Analyser

0.12Ammonia as N 0.21 0.07 0.35 ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N 0.01 <0.01 0.03 ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N 0.03 <0.01 0.05 ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 0.04 <0.01 0.08 ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

1.8 3.6 1.7 2.3 ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser
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:Client
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AECOM Australia Pty Ltd

Analytical Results

WQA05_LRTBW700_2

70717

WQA02_270717S1_270717RD1_270717FS2_270717Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

27-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:00Client sampling date / time

EP1708050-015EP1708050-014EP1708050-013EP1708050-012EP1708050-011UnitLORCAS NumberCompound

Result Result Result Result Result

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued

1.8^ 3.6 1.7 2.4 ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.06 0.94 0.13 0.09 ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P 0.69 0.07 0.04 ----mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

2 6 1 5 ----mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 ----µg/L50----C10 - C14 Fraction

<100 140 <100 <100 ----µg/L100----C15 - C28 Fraction

<50 240 <50 <50 ----µg/L50----C29 - C36 Fraction

<50^ 380 <50 <50 ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 ----µg/L100---->C10 - C16 Fraction

<100 300 <100 <100 ----µg/L100---->C16 - C34 Fraction

<100 160 <100 <100 ----µg/L100---->C34 - C40 Fraction

<100^ 460 <100 <100 ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 5 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 5 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

93.91.2-Dichloroethane-D4 93.2 93.0 92.6 97.0%217060-07-0
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:Client
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60478410:Project

AECOM Australia Pty Ltd

Analytical Results

WQA05_LRTBW700_2

70717

WQA02_270717S1_270717RD1_270717FS2_270717Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

27-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:0027-Jul-2017 00:00Client sampling date / time

EP1708050-015EP1708050-014EP1708050-013EP1708050-012EP1708050-011UnitLORCAS NumberCompound

Result Result Result Result Result

EP080S: TPH(V)/BTEX Surrogates - Continued

101Toluene-D8 100 102 102 99.8%22037-26-5

86.74-Bromofluorobenzene 87.3 86.3 87.4 86.9%2460-00-4
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 14EP1709130

:: LaboratoryClient AECOM Australia Pty Ltd Environmental Division Perth

: :ContactContact MR CHRIS MCGRAGHAN ShukHui Li

:: AddressAddress LEVEL 6 3 FORREST PLACE

PERTH WA, AUSTRALIA 6849

10 Hod Way Malaga WA Australia 6090

:Telephone ---- :Telephone 08 9209 7655

:Project 60478410 Date Samples Received : 23-Aug-2017 18:00

:Order number 60478410-2.06 Date Analysis Commenced : 24-Aug-2017

:C-O-C number ---- Issue Date : 30-Aug-2017 21:24

Sampler : Tim Williamson

Site : ----

Quote number : EP/1136/16 V2

17:No. of samples received

17:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

Efua Wilson Metals Chemist Perth Inorganics, Malaga, WA

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

ShukHui Li Client Services - Technical Manager Perth Organics, Malaga, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When no sampling time is provided, the sampling time will default 00:00 on the date of sampling. If no sampling date is provided, the sampling date will be assumed by the laboratory and displayed in brackets without a 

time component.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

It is recognised that some total metals (EG020T) are less than dissolved metals (ED020F) for various samples. However, the difference is within experimental variation of the methods.l
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Analytical Results

A1_230817NLWS-N2_230817A2S_230817A2_230817BLNS-B1_230817Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

23-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:00Client sampling date / time

EP1709130-005EP1709130-004EP1709130-003EP1709130-002EP1709130-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.04Aluminium 0.04 0.06 0.04 0.04mg/L0.017429-90-5

0.002Arsenic 0.001 0.002 0.004 0.003mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 0.001 0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.033Manganese 0.028 0.031 1.09 1.16mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 0.001mg/L0.0017440-02-0

<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.005Zinc <0.005 0.008 0.005 <0.005mg/L0.0057440-66-6

0.27Iron 0.26 0.31 11.1 15.0mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.05Aluminium 0.06 0.06 0.10 0.08mg/L0.017429-90-5

0.002Arsenic 0.002 0.002 0.004 0.005mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 0.002 0.002mg/L0.0017440-47-3

<0.001Copper 0.001 <0.001 0.002 0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 0.001 0.002mg/L0.0017439-92-1

0.032Manganese 0.030 0.032 1.12 1.14mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 0.001 0.001mg/L0.0017440-02-0

<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.005Zinc 0.005 <0.005 0.014 0.010mg/L0.0057440-66-6

0.48Iron 0.44 0.55 18.6 19.4mg/L0.057439-89-6

EK055G: Ammonia as N by Discrete Analyser

0.70Ammonia as N 0.61 0.67 0.10 <0.01mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

0.09Nitrite as N 0.10 0.09 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.23Nitrate as N 0.23 0.21 <0.01 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.32 0.33 0.30 <0.01 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

2.1 2.0 2.1 6.4 3.8mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser
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Analytical Results

A1_230817NLWS-N2_230817A2S_230817A2_230817BLNS-B1_230817Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

23-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:00Client sampling date / time

EP1709130-005EP1709130-004EP1709130-003EP1709130-002EP1709130-001UnitLORCAS NumberCompound

Result Result Result Result Result

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued

2.4^ 2.3 2.4 6.4 3.8mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.19 0.18 0.20 2.03 1.12mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.12Reactive Phosphorus as P 0.12 0.12 1.10 0.41mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

2 3 3 19 95mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 100µg/L50----C10 - C14 Fraction

<100 <100 <100 170 470µg/L100----C15 - C28 Fraction

<50 <50 <50 370 660µg/L50----C29 - C36 Fraction

<50^ <50 <50 540 1230µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 120µg/L100---->C10 - C16 Fraction

<100 <100 <100 460 970µg/L100---->C16 - C34 Fraction

<100 <100 <100 160 260µg/L100---->C34 - C40 Fraction

<100^ <100 <100 620 1350µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 120µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

97.71.2-Dichloroethane-D4 99.1 102 100 101%217060-07-0
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AECOM Australia Pty Ltd

Analytical Results

A1_230817NLWS-N2_230817A2S_230817A2_230817BLNS-B1_230817Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

23-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:00Client sampling date / time

EP1709130-005EP1709130-004EP1709130-003EP1709130-002EP1709130-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080S: TPH(V)/BTEX Surrogates - Continued

105Toluene-D8 107 104 107 107%22037-26-5

99.44-Bromofluorobenzene 99.3 96.3 96.8 96.3%2460-00-4
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Analytical Results

RD1A_230817RD1_230817FS4A_230817FS2_230817A1N_230817Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

23-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:00Client sampling date / time

EP1709130-010EP1709130-009EP1709130-008EP1709130-007EP1709130-006UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.04Aluminium 0.33 0.32 0.25 0.27mg/L0.017429-90-5

0.003Arsenic <0.001 <0.001 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

0.001Chromium 0.001 0.001 0.001 0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.777Manganese 0.035 0.038 0.017 0.016mg/L0.0017439-96-5

<0.001Nickel 0.001 0.001 <0.001 <0.001mg/L0.0017440-02-0

<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.005Zinc <0.005 <0.005 0.006 0.008mg/L0.0057440-66-6

0.69Iron 1.07 1.01 0.62 0.63mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.09Aluminium 0.40 0.37 0.92 0.31mg/L0.017429-90-5

0.004Arsenic <0.001 <0.001 0.002 0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

0.002Chromium 0.002 0.002 0.004 0.002mg/L0.0017440-47-3

<0.001Copper 0.001 <0.001 0.014 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 0.013 <0.001mg/L0.0017439-92-1

0.777Manganese 0.034 0.050 0.024 0.015mg/L0.0017439-96-5

<0.001Nickel 0.001 0.001 0.002 <0.001mg/L0.0017440-02-0

<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.005Zinc 0.007 0.008 0.098 0.009mg/L0.0057440-66-6

3.37Iron 1.67 1.56 1.60 0.86mg/L0.057439-89-6

EK055G: Ammonia as N by Discrete Analyser

<0.01Ammonia as N <0.01 <0.01 0.08 0.07mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N <0.01 <0.01 0.10 0.06mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 <0.01 <0.01 0.10 0.06mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

2.9 1.4 1.5 2.2 1.6mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser
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Analytical Results

RD1A_230817RD1_230817FS4A_230817FS2_230817A1N_230817Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

23-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:00Client sampling date / time

EP1709130-010EP1709130-009EP1709130-008EP1709130-007EP1709130-006UnitLORCAS NumberCompound

Result Result Result Result Result

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued

2.9^ 1.4 1.5 2.3 1.7mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

1.98 0.16 0.16 0.81 0.75mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

1.85Reactive Phosphorus as P 0.03 0.03 0.69 0.68mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

10 <1 3 5 <1mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

140 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

700 <50 <50 120 <50µg/L50----C29 - C36 Fraction

840^ <50 <50 120 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

110 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

700 <100 <100 150 <100µg/L100---->C16 - C34 Fraction

210 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

1020^ <100 <100 150 <100µg/L100---->C10 - C40 Fraction (sum)

110^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1021.2-Dichloroethane-D4 105 103 101 106%217060-07-0
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Analytical Results

RD1A_230817RD1_230817FS4A_230817FS2_230817A1N_230817Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

23-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:00Client sampling date / time

EP1709130-010EP1709130-009EP1709130-008EP1709130-007EP1709130-006UnitLORCAS NumberCompound

Result Result Result Result Result

EP080S: TPH(V)/BTEX Surrogates - Continued

107Toluene-D8 105 104 106 104%22037-26-5

95.94-Bromofluorobenzene 97.6 97.3 96.3 97.4%2460-00-4
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:Client

EP1709130

60478410:Project

AECOM Australia Pty Ltd

Analytical Results

AIE_230817DBTBW780_230817WQA02_230817A3_230817S1_230817Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

23-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:00Client sampling date / time

EP1709130-015EP1709130-014EP1709130-013EP1709130-012EP1709130-011UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.14Aluminium 0.26 0.04 ---- 0.04mg/L0.017429-90-5

<0.001Arsenic 0.001 0.002 ---- 0.002mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 ---- <0.0001mg/L0.00017440-43-9

<0.001Chromium 0.001 <0.001 ---- 0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 ---- <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 ---- <0.001mg/L0.0017439-92-1

0.020Manganese 0.036 0.032 ---- 0.554mg/L0.0017439-96-5

<0.001Nickel 0.001 <0.001 ---- <0.001mg/L0.0017440-02-0

<0.01Selenium <0.01 <0.01 ---- <0.01mg/L0.017782-49-2

<0.005Zinc 0.005 <0.005 ---- <0.005mg/L0.0057440-66-6

0.41Iron 0.75 0.26 ---- 0.23mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.17Aluminium 0.33 0.05 ---- 0.05mg/L0.017429-90-5

0.001Arsenic 0.001 0.002 ---- 0.003mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 ---- <0.0001mg/L0.00017440-43-9

0.001Chromium 0.002 <0.001 ---- 0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 ---- <0.001mg/L0.0017440-50-8

<0.001Lead 0.001 <0.001 ---- <0.001mg/L0.0017439-92-1

0.022Manganese 0.038 0.034 ---- 0.539mg/L0.0017439-96-5

<0.001Nickel 0.001 <0.001 ---- <0.001mg/L0.0017440-02-0

<0.01Selenium <0.01 <0.01 ---- <0.01mg/L0.017782-49-2

0.008Zinc 0.010 <0.005 ---- <0.005mg/L0.0057440-66-6

0.59Iron 1.09 0.48 ---- 2.67mg/L0.057439-89-6

EK055G: Ammonia as N by Discrete Analyser

<0.01Ammonia as N 0.02 0.69 ---- <0.01mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 0.09 ---- <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N <0.01 0.22 ---- 0.02mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 <0.01 0.31 ---- 0.02mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

1.2 1.5 2.0 ---- 2.6mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser
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:Client

EP1709130

60478410:Project

AECOM Australia Pty Ltd

Analytical Results

AIE_230817DBTBW780_230817WQA02_230817A3_230817S1_230817Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

23-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:00Client sampling date / time

EP1709130-015EP1709130-014EP1709130-013EP1709130-012EP1709130-011UnitLORCAS NumberCompound

Result Result Result Result Result

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued

1.2^ 1.5 2.3 ---- 2.6mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.22 0.12 0.18 ---- 1.38mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.11Reactive Phosphorus as P <0.01 0.12 ---- 1.23mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

<1 <1 1 ---- 9mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 ---- 140µg/L50----C10 - C14 Fraction

<100 <100 <100 ---- <100µg/L100----C15 - C28 Fraction

<50 <50 <50 ---- 420µg/L50----C29 - C36 Fraction

<50^ <50 <50 ---- 560µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 ---- <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 ---- 420µg/L100---->C16 - C34 Fraction

<100 <100 <100 ---- 140µg/L100---->C34 - C40 Fraction

<100^ <100 <100 ---- 560µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 ---- <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1031.2-Dichloroethane-D4 104 102 98.8 104%217060-07-0
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:Client
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AECOM Australia Pty Ltd

Analytical Results

AIE_230817DBTBW780_230817WQA02_230817A3_230817S1_230817Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

23-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:0023-Aug-2017 00:00Client sampling date / time

EP1709130-015EP1709130-014EP1709130-013EP1709130-012EP1709130-011UnitLORCAS NumberCompound

Result Result Result Result Result

EP080S: TPH(V)/BTEX Surrogates - Continued

106Toluene-D8 106 105 106 106%22037-26-5

97.14-Bromofluorobenzene 95.0 98.8 97.6 93.8%2460-00-4
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Analytical Results

------------D2_230817D1_230817Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

------------23-Aug-2017 00:0023-Aug-2017 00:00Client sampling date / time

------------------------EP1709130-017EP1709130-016UnitLORCAS NumberCompound

Result Result ---- ---- ----

EG020F: Dissolved Metals by ICP-MS

0.26Aluminium 0.27 ---- ---- ----mg/L0.017429-90-5

<0.001Arsenic <0.001 ---- ---- ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 ---- ---- ----mg/L0.00017440-43-9

<0.001Chromium 0.001 ---- ---- ----mg/L0.0017440-47-3

0.004Copper 0.010 ---- ---- ----mg/L0.0017440-50-8

0.001Lead 0.003 ---- ---- ----mg/L0.0017439-92-1

0.003Manganese 0.003 ---- ---- ----mg/L0.0017439-96-5

0.001Nickel 0.002 ---- ---- ----mg/L0.0017440-02-0

<0.01Selenium <0.01 ---- ---- ----mg/L0.017782-49-2

0.029Zinc 0.047 ---- ---- ----mg/L0.0057440-66-6

0.05Iron 0.09 ---- ---- ----mg/L0.057439-89-6

EK055G: Ammonia as N by Discrete Analyser

0.01Ammonia as N 0.04 ---- ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

0.02Nitrite as N <0.01 ---- ---- ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

1.46Nitrate as N 0.19 ---- ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

1.48 0.19 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.3 0.9 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

1.8^ 1.1 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.02 0.07 ---- ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 ---- ---- ----mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 ---- ---- ----µg/L20----C6 - C9 Fraction

<50 <50 ---- ---- ----µg/L50----C10 - C14 Fraction

<100 <100 ---- ---- ----µg/L100----C15 - C28 Fraction

<50 <50 ---- ---- ----µg/L50----C29 - C36 Fraction

<50^ <50 ---- ---- ----µg/L50----C10 - C36 Fraction (sum)
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AECOM Australia Pty Ltd

Analytical Results

------------D2_230817D1_230817Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

------------23-Aug-2017 00:0023-Aug-2017 00:00Client sampling date / time

------------------------EP1709130-017EP1709130-016UnitLORCAS NumberCompound

Result Result ---- ---- ----

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 ---- ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 ---- ---- ----µg/L20C6_C10-BTEX

<100 <100 ---- ---- ----µg/L100---->C10 - C16 Fraction

<100 <100 ---- ---- ----µg/L100---->C16 - C34 Fraction

<100 <100 ---- ---- ----µg/L100---->C34 - C40 Fraction

<100^ <100 ---- ---- ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 ---- ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 ---- ---- ----µg/L171-43-2

<2Toluene <2 ---- ---- ----µg/L2108-88-3

<2Ethylbenzene <2 ---- ---- ----µg/L2100-41-4

<2meta- & para-Xylene <2 ---- ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 ---- ---- ----µg/L295-47-6

<2^ Total Xylenes <2 ---- ---- ----µg/L21330-20-7

<1^ <1 ---- ---- ----µg/L1----Sum of BTEX

<5Naphthalene <5 ---- ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1011.2-Dichloroethane-D4 98.6 ---- ---- ----%217060-07-0

104Toluene-D8 105 ---- ---- ----%22037-26-5

97.94-Bromofluorobenzene 96.9 ---- ---- ----%2460-00-4
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 9EP1709182

:: LaboratoryClient AECOM Australia Pty Ltd Environmental Division Perth

: :ContactContact MR CHRIS MCGRAGHAN ShukHui Li

:: AddressAddress LEVEL 6 3 FORREST PLACE

PERTH WA, AUSTRALIA 6849

10 Hod Way Malaga WA Australia 6090

:Telephone ---- :Telephone 08 9209 7655

:Project 60478410 Date Samples Received : 24-Aug-2017 18:00

:Order number 60475410-2.06 Date Analysis Commenced : 24-Aug-2017

:C-O-C number ---- Issue Date : 30-Aug-2017 17:11

Sampler : Tim Williamson

Site : ----

Quote number : EP/1136/16 V2

13:No. of samples received

13:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

ShukHui Li Client Services - Technical Manager Perth Organics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When no sampling time is provided, the sampling time will default 00:00 on the date of sampling. If no sampling date is provided, the sampling date will be assumed by the laboratory and displayed in brackets without a 

time component.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

EP080: Sample EP1709182-008 is positive for TRH C6-C9 fraction due to compounds other than BTEXN.l
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Analytical Results

T2F_GW-D8_GW-D7_GW-D5_GW-D3_Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

24-Aug-2017 00:0024-Aug-2017 00:0024-Aug-2017 00:0024-Aug-2017 00:0024-Aug-2017 00:00Client sampling date / time

EP1709182-005EP1709182-004EP1709182-003EP1709182-002EP1709182-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.02Aluminium 0.56 0.01 0.14 0.03mg/L0.017429-90-5

<0.001Arsenic 0.001 0.005 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium 0.002 <0.001 0.002 <0.001mg/L0.0017440-47-3

0.004Copper 0.008 0.004 <0.001 0.005mg/L0.0017440-50-8

<0.001Lead 0.002 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.004Manganese 0.003 0.034 0.009 0.066mg/L0.0017439-96-5

0.001Nickel 0.002 0.002 0.024 <0.001mg/L0.0017440-02-0

<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

0.027Zinc 0.042 0.020 0.343 0.035mg/L0.0057440-66-6

0.27Iron 1.18 1.57 2.82 1.87mg/L0.057439-89-6

EK055G: Ammonia as N by Discrete Analyser

0.07Ammonia as N 0.14 0.14 0.18 0.39mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 0.05 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

1.36Nitrate as N <0.01 4.61 0.06 0.03mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

1.36 <0.01 4.66 0.06 0.03mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.4 0.7 1.7 0.7 0.6mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

1.8^ 0.7 6.4 0.8 0.6mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.08 0.04 0.28 0.08 0.02mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 0.26 0.04 0.02mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)
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Analytical Results

T2F_GW-D8_GW-D7_GW-D5_GW-D3_Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

24-Aug-2017 00:0024-Aug-2017 00:0024-Aug-2017 00:0024-Aug-2017 00:0024-Aug-2017 00:00Client sampling date / time

EP1709182-005EP1709182-004EP1709182-003EP1709182-002EP1709182-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1141.2-Dichloroethane-D4 107 110 108 112%217060-07-0

102Toluene-D8 83.6 101 101 97.4%22037-26-5

1164-Bromofluorobenzene 113 118 113 118%2460-00-4
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Analytical Results

BH12_BH10_T4B_T3C_T3B_Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

24-Aug-2017 00:0024-Aug-2017 00:0024-Aug-2017 00:0024-Aug-2017 00:0024-Aug-2017 00:00Client sampling date / time

EP1709182-010EP1709182-009EP1709182-008EP1709182-007EP1709182-006UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.02Aluminium <0.01 0.24 1.28 <0.01mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 0.001 <0.001mg/L0.0017440-47-3

0.006Copper 0.006 0.002 0.002 0.019mg/L0.0017440-50-8

0.001Lead 0.001 <0.001 <0.001 0.002mg/L0.0017439-92-1

0.004Manganese 0.012 0.008 0.007 0.003mg/L0.0017439-96-5

0.001Nickel 0.008 0.001 0.001 0.025mg/L0.0017440-02-0

<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

0.029Zinc 0.029 0.024 <0.005 0.322mg/L0.0057440-66-6

0.61Iron 0.96 0.17 1.62 <0.05mg/L0.057439-89-6

EK055G: Ammonia as N by Discrete Analyser

0.05Ammonia as N 0.06 0.77 0.09 0.02mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.02Nitrate as N <0.01 0.01 0.86 5.45mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.02 <0.01 0.01 0.86 5.45mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.1 0.1 1.4 3.2 0.6mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.1^ 0.1 1.4 4.1 6.0mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.01 0.02 0.29 0.14 0.06mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 0.28 0.10 <0.01mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 30 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)
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Work Order :

:Client

EP1709182

60478410:Project

AECOM Australia Pty Ltd

Analytical Results

BH12_BH10_T4B_T3C_T3B_Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

24-Aug-2017 00:0024-Aug-2017 00:0024-Aug-2017 00:0024-Aug-2017 00:0024-Aug-2017 00:00Client sampling date / time

EP1709182-010EP1709182-009EP1709182-008EP1709182-007EP1709182-006UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1131.2-Dichloroethane-D4 117 108 116 112%217060-07-0

98.1Toluene-D8 105 101 107 98.5%22037-26-5

1144-Bromofluorobenzene 117 115 117 115%2460-00-4
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Work Order :

:Client

EP1709182

60478410:Project

AECOM Australia Pty Ltd

Analytical Results

--------WQA06_DBTBW779

TBW 779

WQA01_240817GW-T3E-AClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

--------24-Aug-2017 00:0024-Aug-2017 00:0024-Aug-2017 00:00Client sampling date / time

----------------EP1709182-013EP1709182-012EP1709182-011UnitLORCAS NumberCompound

Result Result Result ---- ----

EG020F: Dissolved Metals by ICP-MS

0.64Aluminium <0.01 ---- ---- ----mg/L0.017429-90-5

<0.001Arsenic 0.005 ---- ---- ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 ---- ---- ----mg/L0.00017440-43-9

0.001Chromium <0.001 ---- ---- ----mg/L0.0017440-47-3

0.002Copper 0.002 ---- ---- ----mg/L0.0017440-50-8

<0.001Lead <0.001 ---- ---- ----mg/L0.0017439-92-1

0.006Manganese 0.033 ---- ---- ----mg/L0.0017439-96-5

0.001Nickel 0.001 ---- ---- ----mg/L0.0017440-02-0

<0.01Selenium <0.01 ---- ---- ----mg/L0.017782-49-2

0.030Zinc <0.005 ---- ---- ----mg/L0.0057440-66-6

0.60Iron 1.48 ---- ---- ----mg/L0.057439-89-6

EK055G: Ammonia as N by Discrete Analyser

0.31Ammonia as N 0.15 ---- ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N 0.06 ---- ---- ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.01Nitrate as N 4.69 ---- ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.01 4.75 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.7 1.8 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.7^ 6.6 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.05 0.30 ---- ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.04Reactive Phosphorus as P 0.27 ---- ---- ----mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 ---- ----µg/L20----C6 - C9 Fraction

<50 <50 ---- ---- ----µg/L50----C10 - C14 Fraction

<100 <100 ---- ---- ----µg/L100----C15 - C28 Fraction

<50 <50 ---- ---- ----µg/L50----C29 - C36 Fraction

<50^ <50 ---- ---- ----µg/L50----C10 - C36 Fraction (sum)
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Work Order :

:Client

EP1709182

60478410:Project

AECOM Australia Pty Ltd

Analytical Results

--------WQA06_DBTBW779

TBW 779

WQA01_240817GW-T3E-AClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

--------24-Aug-2017 00:0024-Aug-2017 00:0024-Aug-2017 00:00Client sampling date / time

----------------EP1709182-013EP1709182-012EP1709182-011UnitLORCAS NumberCompound

Result Result Result ---- ----

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 ---- ----µg/L20C6_C10-BTEX

<100 <100 ---- ---- ----µg/L100---->C10 - C16 Fraction

<100 <100 ---- ---- ----µg/L100---->C16 - C34 Fraction

<100 <100 ---- ---- ----µg/L100---->C34 - C40 Fraction

<100^ <100 ---- ---- ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 ---- ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 ---- ----µg/L171-43-2

<2Toluene <2 <2 ---- ----µg/L2108-88-3

<2Ethylbenzene <2 <2 ---- ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 ---- ----µg/L295-47-6

<2^ Total Xylenes <2 <2 ---- ----µg/L21330-20-7

<1^ <1 <1 ---- ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1211.2-Dichloroethane-D4 107 106 ---- ----%217060-07-0

101Toluene-D8 84.1 103 ---- ----%22037-26-5

1144-Bromofluorobenzene 116 115 ---- ----%2460-00-4
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Work Order :

:Client

EP1709182

60478410:Project

AECOM Australia Pty Ltd

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 5EP1709224

:: LaboratoryClient AECOM Australia Pty Ltd Environmental Division Perth

: :ContactContact MR CHRIS MCGRAGHAN ShukHui Li

:: AddressAddress LEVEL 6 3 FORREST PLACE

PERTH WA, AUSTRALIA 6849

10 Hod Way Malaga WA Australia 6090

:Telephone ---- :Telephone 08 9209 7655

:Project 60478410 Date Samples Received : 25-Aug-2017 12:15

:Order number 60478410-2.06 Date Analysis Commenced : 25-Aug-2017

:C-O-C number ---- Issue Date : 31-Aug-2017 17:00

Sampler : Tim Williamson

Site : ----

Quote number : EP/1136/16 V2

3:No. of samples received

3:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

David Viner SENIOR LAB TECH Perth Organics, Malaga, WA

ShukHui Li Client Services - Technical Manager Perth Organics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP1709224

60478410:Project

AECOM Australia Pty Ltd

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When no sampling time is provided, the sampling time will default 00:00 on the date of sampling. If no sampling date is provided, the sampling date will be assumed by the laboratory and displayed in brackets without a 

time component.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :
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Work Order :

:Client

EP1709224

60478410:Project

AECOM Australia Pty Ltd

Analytical Results

--------WQA03_T4C_GW-D4_Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

--------25-Aug-2017 00:0025-Aug-2017 00:0025-Aug-2017 00:00Client sampling date / time

----------------EP1709224-003EP1709224-002EP1709224-001UnitLORCAS NumberCompound

Result Result Result ---- ----

EG020F: Dissolved Metals by ICP-MS

0.05Aluminium 0.02 ---- ---- ----mg/L0.017429-90-5

<0.001Arsenic <0.001 ---- ---- ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 ---- ---- ----mg/L0.00017440-43-9

<0.001Chromium <0.001 ---- ---- ----mg/L0.0017440-47-3

0.008Copper 0.001 ---- ---- ----mg/L0.0017440-50-8

0.001Lead <0.001 ---- ---- ----mg/L0.0017439-92-1

0.001Manganese 0.007 ---- ---- ----mg/L0.0017439-96-5

0.001Nickel 0.001 ---- ---- ----mg/L0.0017440-02-0

<0.01Selenium <0.01 ---- ---- ----mg/L0.017782-49-2

0.032Zinc 0.023 ---- ---- ----mg/L0.0057440-66-6

<0.05Iron 3.85 ---- ---- ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

----Aluminium ---- <0.01 ---- ----mg/L0.017429-90-5

----Arsenic ---- <0.001 ---- ----mg/L0.0017440-38-2

----Cadmium ---- <0.0001 ---- ----mg/L0.00017440-43-9

----Chromium ---- <0.001 ---- ----mg/L0.0017440-47-3

----Copper ---- <0.001 ---- ----mg/L0.0017440-50-8

----Lead ---- <0.001 ---- ----mg/L0.0017439-92-1

----Manganese ---- <0.001 ---- ----mg/L0.0017439-96-5

----Nickel ---- <0.001 ---- ----mg/L0.0017440-02-0

----Selenium ---- <0.01 ---- ----mg/L0.017782-49-2

----Zinc ---- <0.005 ---- ----mg/L0.0057440-66-6

----Iron ---- <0.05 ---- ----mg/L0.057439-89-6

EK055G: Ammonia as N by Discrete Analyser

0.02Ammonia as N 0.19 ---- ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 ---- ---- ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

2.22Nitrate as N 0.02 ---- ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

2.22 0.02 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.9 0.3 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser
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Work Order :

:Client

EP1709224

60478410:Project

AECOM Australia Pty Ltd

Analytical Results

--------WQA03_T4C_GW-D4_Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

--------25-Aug-2017 00:0025-Aug-2017 00:0025-Aug-2017 00:00Client sampling date / time

----------------EP1709224-003EP1709224-002EP1709224-001UnitLORCAS NumberCompound

Result Result Result ---- ----

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued

3.1^ 0.3 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.08 <0.01 ---- ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 ---- ---- ----mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 ---- ----µg/L20----C6 - C9 Fraction

<50 <50 <50 ---- ----µg/L50----C10 - C14 Fraction

<100 <100 <100 ---- ----µg/L100----C15 - C28 Fraction

<50 <50 <50 ---- ----µg/L50----C29 - C36 Fraction

<50^ <50 <50 ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 ---- ----µg/L20C6_C10-BTEX

<100 <100 <100 ---- ----µg/L100---->C10 - C16 Fraction

<100 <100 <100 ---- ----µg/L100---->C16 - C34 Fraction

<100 <100 <100 ---- ----µg/L100---->C34 - C40 Fraction

<100^ <100 <100 ---- ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 ---- ----µg/L171-43-2

<2Toluene <2 <2 ---- ----µg/L2108-88-3

<2Ethylbenzene <2 <2 ---- ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 ---- ----µg/L295-47-6

<2^ Total Xylenes <2 <2 ---- ----µg/L21330-20-7

<1^ <1 <1 ---- ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1081.2-Dichloroethane-D4 108 108 ---- ----%217060-07-0

100Toluene-D8 99.7 101 ---- ----%22037-26-5

95.24-Bromofluorobenzene 94.3 93.1 ---- ----%2460-00-4



5 of 5:Page

Work Order :
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EP1709224
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AECOM Australia Pty Ltd

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 8EP1710701

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Tim Williamson Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

10 Hod Way Malaga WA Australia 6090

:Telephone ---- :Telephone 08 9209 7655

:Project MRIA - R8 Rehab Date Samples Received : 28-Sep-2017 21:30

:Order number W81020-103 Date Analysis Commenced : 28-Sep-2017

:C-O-C number ---- Issue Date : 04-Oct-2017 15:54

Sampler : Tim Williamson

Site : ----

Quote number : EP/840/17

11:No. of samples received

11:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Santusha Pandra Graduate Chemist Perth Organics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA
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Work Order :

:Client

EP1710701

MRIA - R8 Rehab:Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When no sampling time is provided, the sampling time will default 00:00 on the date of sampling. If no sampling date is provided, the sampling date will be assumed by the laboratory and displayed in brackets without a 

time component.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Metals conducted by ALS Brisbane, NATA Site No. 818.l

Ultra Trace metals conducted by ALS Sydney, NATA accreditation no. 825, site no 10911.l
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:Client

EP1710701

MRIA - R8 Rehab:Project

MRIA

Analytical Results

T3CT3BBH10D2D1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

27-Sep-2017 00:0027-Sep-2017 00:0027-Sep-2017 00:0027-Sep-2017 00:0027-Sep-2017 00:00Client sampling date / time

EP1710701-005EP1710701-004EP1710701-003EP1710701-002EP1710701-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.09Aluminium 0.29 0.95 0.02 0.08mg/L0.017429-90-5

<0.001Arsenic <0.001 0.002 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium 0.002 0.001 <0.001 <0.001mg/L0.0017440-47-3

0.004Copper 0.005 0.002 <0.001 0.008mg/L0.0017440-50-8

0.002Lead 0.004 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.003Manganese 0.002 0.006 0.003 0.013mg/L0.0017439-96-5

0.001Nickel 0.002 0.002 <0.001 0.002mg/L0.0017440-02-0

0.025Zinc 0.032 0.008 <0.005 0.026mg/L0.0057440-66-6

0.28Iron 0.06 2.55 0.59 1.21mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

<0.2Selenium <0.2 0.6 <0.2 <0.2µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.02Ammonia as N 0.06 0.24 0.05 0.07mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

0.03Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.68Nitrate as N 0.05 0.06 0.01 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.71 0.05 0.06 0.01 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.2 0.9 3.3 0.1 0.3mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.9^ 1.0 3.4 0.1 0.3mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.01 0.02 0.19 0.02 0.02mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 0.19 <0.01 <0.01mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction
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:Client

EP1710701

MRIA - R8 Rehab:Project

MRIA

Analytical Results

T3CT3BBH10D2D1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

27-Sep-2017 00:0027-Sep-2017 00:0027-Sep-2017 00:0027-Sep-2017 00:0027-Sep-2017 00:00Client sampling date / time

EP1710701-005EP1710701-004EP1710701-003EP1710701-002EP1710701-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1021.2-Dichloroethane-D4 104 104 107 109%217060-07-0

103Toluene-D8 103 98.1 104 104%22037-26-5

1084-Bromofluorobenzene 97.9 102 101 100%2460-00-4
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Work Order :

:Client

EP1710701

MRIA - R8 Rehab:Project

MRIA

Analytical Results

WQA01_260917GW-D7GW-D4T4CT4BClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

27-Sep-2017 00:0027-Sep-2017 00:0027-Sep-2017 00:0027-Sep-2017 00:0027-Sep-2017 00:00Client sampling date / time

EP1710701-010EP1710701-009EP1710701-008EP1710701-007EP1710701-006UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.21Aluminium 0.03 0.04 0.01 0.01mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 0.001 0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 0.001 0.001mg/L0.0017440-47-3

0.001Copper 0.004 0.029 0.009 0.003mg/L0.0017440-50-8

<0.001Lead 0.001 0.002 0.002 <0.001mg/L0.0017439-92-1

0.006Manganese 0.008 0.002 0.004 0.004mg/L0.0017439-96-5

0.001Nickel 0.002 0.001 0.002 0.001mg/L0.0017440-02-0

0.009Zinc 0.011 0.032 0.031 <0.005mg/L0.0057440-66-6

0.11Iron 4.31 <0.05 <0.05 <0.05mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

0.4Selenium <0.2 1.2 <0.2 <0.2µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.91Ammonia as N 0.20 0.01 0.01 0.03mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 0.02 0.02mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.01Nitrate as N 0.02 3.14 17.8 17.5mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.01 0.02 3.14 17.8 17.5mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

1.3 0.3 0.7 3.5 3.1mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

1.3^ 0.3 3.8 21.3 20.6mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.24 <0.01 0.04 0.19 0.20mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.24Reactive Phosphorus as P <0.01 <0.01 0.19 0.19mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EP1710701

MRIA - R8 Rehab:Project

MRIA

Analytical Results

WQA01_260917GW-D7GW-D4T4CT4BClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

27-Sep-2017 00:0027-Sep-2017 00:0027-Sep-2017 00:0027-Sep-2017 00:0027-Sep-2017 00:00Client sampling date / time

EP1710701-010EP1710701-009EP1710701-008EP1710701-007EP1710701-006UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1031.2-Dichloroethane-D4 109 111 113 111%217060-07-0

104Toluene-D8 105 101 101 103%22037-26-5

1004-Bromofluorobenzene 101 99.2 98.7 101%2460-00-4
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Work Order :

:Client

EP1710701

MRIA - R8 Rehab:Project

MRIA

Analytical Results

----------------WQA06_DB TBW 869Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

----------------27-Sep-2017 00:00Client sampling date / time

--------------------------------EP1710701-011UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EP080/071: Total Petroleum Hydrocarbons

<20 ---- ---- ---- ----µg/L20----C6 - C9 Fraction

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction ---- ---- ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

---- ---- ---- ----µg/L20C6_C10-BTEX

EP080: BTEXN

<1Benzene ---- ---- ---- ----µg/L171-43-2

<2Toluene ---- ---- ---- ----µg/L2108-88-3

<2Ethylbenzene ---- ---- ---- ----µg/L2100-41-4

<2meta- & para-Xylene ---- ---- ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene ---- ---- ---- ----µg/L295-47-6

<2^ Total Xylenes ---- ---- ---- ----µg/L21330-20-7

<1^ ---- ---- ---- ----µg/L1----Sum of BTEX

<5Naphthalene ---- ---- ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1131.2-Dichloroethane-D4 ---- ---- ---- ----%217060-07-0

101Toluene-D8 ---- ---- ---- ----%22037-26-5

95.94-Bromofluorobenzene ---- ---- ---- ----%2460-00-4
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Work Order :

:Client

EP1710701

MRIA - R8 Rehab:Project

MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 8EP1710595

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Tim Williamson Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

10 Hod Way Malaga WA Australia 6090

:Telephone ---- :Telephone 08 9209 7655

:Project MRIA - R8 Rehab Date Samples Received : 26-Sep-2017 17:50

:Order number W81020-103 Date Analysis Commenced : 26-Sep-2017

:C-O-C number ---- Issue Date : 04-Oct-2017 12:23

Sampler : Tim Williamson

Site : ----

Quote number : EP/840/17

11:No. of samples received

11:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

David Viner SENIOR LAB TECH Perth Organics, Malaga, WA

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP1710595

MRIA - R8 Rehab:Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When no sampling time is provided, the sampling time will default 00:00 on the date of sampling. If no sampling date is provided, the sampling date will be assumed by the laboratory and displayed in brackets without a 

time component.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Metals conducted by ALS Brisbane, NATA Site No. 818.l

It is recognised that EG020-T (Total Metals by ICP-MS) is less than EG020-F (Dissolved Metals by ICP-MS) for some samples. However, the difference is within experimental variation of the methods.l
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Work Order :

:Client

EP1710595

MRIA - R8 Rehab:Project

MRIA

Analytical Results

A1EGW-T3E-AT2FGW-D5GW-D3Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

26-Sep-2017 00:0026-Sep-2017 00:0026-Sep-2017 00:0026-Sep-2017 00:0026-Sep-2017 00:00Client sampling date / time

EP1710595-005EP1710595-004EP1710595-003EP1710595-002EP1710595-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.02Aluminium 0.68 0.04 0.48 0.06mg/L0.017429-90-5

<0.001Arsenic 0.001 <0.001 <0.001 0.004mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium 0.002 <0.001 <0.001 0.002mg/L0.0017440-47-3

0.010Copper <0.001 <0.001 0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.005Manganese 0.003 0.044 0.006 0.331mg/L0.0017439-96-5

0.003Nickel 0.002 0.001 0.002 <0.001mg/L0.0017440-02-0

0.009Zinc 0.006 <0.005 0.006 <0.005mg/L0.0057440-66-6

0.34Iron 1.39 1.47 0.46 2.37mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

----Aluminium ---- ---- ---- 0.17mg/L0.017429-90-5

----Cadmium ---- ---- ---- <0.0001mg/L0.00017440-43-9

----Chromium ---- ---- ---- 0.002mg/L0.0017440-47-3

----Manganese ---- ---- ---- 0.384mg/L0.0017439-96-5

----Nickel ---- ---- ---- <0.001mg/L0.0017440-02-0

----Zinc ---- ---- ---- 0.008mg/L0.0057440-66-6

----Iron ---- ---- ---- 3.90mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

0.5Selenium <0.2 <0.2 <0.2 <0.2µg/L0.27782-49-2

EG094T: Total metals in Fresh water by ORC-ICPMS

----Selenium ---- ---- ---- 0.3µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.03Ammonia as N 0.07 0.34 0.33 0.21mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.72Nitrate as N <0.01 0.03 <0.01 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.72 <0.01 0.03 <0.01 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.2 1.0 0.7 0.7 5.1mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.9^ 1.0 0.7 0.7 5.1mg/L0.1----Total Nitrogen as N
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Work Order :

:Client

EP1710595

MRIA - R8 Rehab:Project

MRIA

Analytical Results

A1EGW-T3E-AT2FGW-D5GW-D3Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

26-Sep-2017 00:0026-Sep-2017 00:0026-Sep-2017 00:0026-Sep-2017 00:0026-Sep-2017 00:00Client sampling date / time

EP1710595-005EP1710595-004EP1710595-003EP1710595-002EP1710595-001UnitLORCAS NumberCompound

Result Result Result Result Result

EK067G: Total Phosphorus as P by Discrete Analyser

0.02 0.04 0.03 0.07 1.48mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 0.02 0.05 1.06mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

---- ---- ---- ---- 10mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 50µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 250µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 250µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 40µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 310µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 110µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 420µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 17µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 <1 <1 17µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1041.2-Dichloroethane-D4 107 114 103 98.1%217060-07-0

97.6Toluene-D8 96.7 94.6 98.6 103%22037-26-5

83.74-Bromofluorobenzene 95.1 88.1 93.6 84.6%2460-00-4
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Work Order :

:Client

EP1710595

MRIA - R8 Rehab:Project

MRIA

Analytical Results

S1A3NLWS-N2A1A1NClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

26-Sep-2017 00:0026-Sep-2017 00:0026-Sep-2017 00:0026-Sep-2017 00:0026-Sep-2017 00:00Client sampling date / time

EP1710595-010EP1710595-009EP1710595-008EP1710595-007EP1710595-006UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.06Aluminium 0.07 0.07 0.24 0.11mg/L0.017429-90-5

0.003Arsenic 0.004 0.004 0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

0.002Chromium 0.002 0.002 0.001 <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.342Manganese 0.452 0.450 0.032 0.022mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 0.001 <0.001mg/L0.0017440-02-0

<0.005Zinc 0.006 0.009 0.006 0.006mg/L0.0057440-66-6

2.18Iron 0.58 1.06 0.98 0.50mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.12Aluminium 0.10 0.09 0.46 0.18mg/L0.017429-90-5

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

0.002Chromium 0.002 0.002 0.002 0.001mg/L0.0017440-47-3

0.390Manganese 0.514 0.498 0.042 0.031mg/L0.0017439-96-5

<0.001Nickel 0.001 <0.001 0.002 <0.001mg/L0.0017440-02-0

0.005Zinc 0.012 0.008 0.018 0.007mg/L0.0057440-66-6

2.68Iron 2.18 1.88 1.47 0.64mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

<0.2Selenium 0.2 0.2 <0.2 <0.2µg/L0.27782-49-2

EG094T: Total metals in Fresh water by ORC-ICPMS

0.3Selenium 0.3 0.4 0.3 0.2µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.09Ammonia as N 0.08 <0.01 0.05 <0.01mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 <0.01 <0.01 <0.01 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

4.5 4.6 4.2 3.7 1.3mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

4.5^ 4.6 4.2 3.7 1.3mg/L0.1----Total Nitrogen as N
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Work Order :

:Client

EP1710595

MRIA - R8 Rehab:Project

MRIA

Analytical Results

S1A3NLWS-N2A1A1NClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

26-Sep-2017 00:0026-Sep-2017 00:0026-Sep-2017 00:0026-Sep-2017 00:0026-Sep-2017 00:00Client sampling date / time

EP1710595-010EP1710595-009EP1710595-008EP1710595-007EP1710595-006UnitLORCAS NumberCompound

Result Result Result Result Result

EK067G: Total Phosphorus as P by Discrete Analyser

1.42 1.55 1.48 0.19 0.17mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

1.06Reactive Phosphorus as P 1.30 1.29 0.01 0.11mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

24 19 6 2 <1mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

30 70 60 20 <20µg/L20----C6 - C9 Fraction

<50 170 140 <50 <50µg/L50----C10 - C14 Fraction

<100 110 120 <100 <100µg/L100----C15 - C28 Fraction

260 260 280 <50 <50µg/L50----C29 - C36 Fraction

260^ 540 540 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

30C6 - C10 Fraction 40 40 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

30 30 <20 <20µg/L20C6_C10-BTEX

<100 160 140 <100 <100µg/L100---->C10 - C16 Fraction

300 330 360 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

300^ 490 500 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ 160 140 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

18Toluene 9 9 9 3µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

18^ 9 9 9 3µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1001.2-Dichloroethane-D4 105 115 103 102%217060-07-0

102Toluene-D8 99.6 96.4 101 101%22037-26-5

83.74-Bromofluorobenzene 85.0 87.7 83.9 83.2%2460-00-4
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Work Order :

:Client

EP1710595

MRIA - R8 Rehab:Project

MRIA

Analytical Results

----------------WQA05_BD TBW 868Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

----------------26-Sep-2017 00:00Client sampling date / time

--------------------------------EP1710595-011UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EP080/071: Total Petroleum Hydrocarbons

<20 ---- ---- ---- ----µg/L20----C6 - C9 Fraction

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction ---- ---- ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

---- ---- ---- ----µg/L20C6_C10-BTEX

EP080: BTEXN

<1Benzene ---- ---- ---- ----µg/L171-43-2

<2Toluene ---- ---- ---- ----µg/L2108-88-3

<2Ethylbenzene ---- ---- ---- ----µg/L2100-41-4

<2meta- & para-Xylene ---- ---- ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene ---- ---- ---- ----µg/L295-47-6

<2^ Total Xylenes ---- ---- ---- ----µg/L21330-20-7

<1^ ---- ---- ---- ----µg/L1----Sum of BTEX

<5Naphthalene ---- ---- ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1001.2-Dichloroethane-D4 ---- ---- ---- ----%217060-07-0

102Toluene-D8 ---- ---- ---- ----%22037-26-5

81.94-Bromofluorobenzene ---- ---- ---- ----%2460-00-4
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Work Order :

:Client

EP1710595

MRIA - R8 Rehab:Project

MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 5EP1710522

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Tim Williamson Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

10 Hod Way Malaga WA Australia 6090

:Telephone ---- :Telephone 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 22-Sep-2017 17:40

:Order number W81020-103 Date Analysis Commenced : 22-Sep-2017

:C-O-C number ---- Issue Date : 03-Oct-2017 12:55

Sampler : Tim Williamson

Site : ----

Quote number : EP/840/17

2:No. of samples received

2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

David Viner SENIOR LAB TECH Perth Organics, Malaga, WA

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Santusha Pandra Graduate Chemist Perth Organics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP1710522

MRIA (Roe 8 Rehab):Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When no sampling time is provided, the sampling time will default 00:00 on the date of sampling. If no sampling date is provided, the sampling date will be assumed by the laboratory and displayed in brackets without a 

time component.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Metals analyses by ICPMS and ORC-ICPMS conducted by ALS Brisbane, NATA Site No. 818.l

EG094-T (Total Metals in Fresh Water by ORC-ICPMS): LORs for EG094 have been raised due to client request.l

EG094-F (Dissolved Metals in Fresh Water by ORC-ICPMS): LORs for EG094 have been raised due to client request.l



3 of 5:Page

Work Order :

:Client

EP1710522

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

------------GW-D8BH12Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

------------22-Sep-2017 00:0022-Sep-2017 00:00Client sampling date / time

------------------------EP1710522-002EP1710522-001UnitLORCAS NumberCompound

Result Result ---- ---- ----

EG020F: Dissolved Metals by ICP-MS

<0.01Aluminium 0.08 ---- ---- ----mg/L0.017429-90-5

<0.001Arsenic <0.001 ---- ---- ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 ---- ---- ----mg/L0.00017440-43-9

<0.001Chromium <0.001 ---- ---- ----mg/L0.0017440-47-3

0.007Copper <0.001 ---- ---- ----mg/L0.0017440-50-8

0.002Lead <0.001 ---- ---- ----mg/L0.0017439-92-1

0.001Manganese 0.008 ---- ---- ----mg/L0.0017439-96-5

0.002Nickel 0.005 ---- ---- ----mg/L0.0017440-02-0

0.038Zinc <0.005 ---- ---- ----mg/L0.0057440-66-6

<0.05Iron 1.25 ---- ---- ----mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

0.4Selenium 0.3 ---- ---- ----µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.05Ammonia as N 0.18 ---- ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 ---- ---- ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

6.62Nitrate as N 0.28 ---- ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

6.62 0.28 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

1.1 0.7 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

7.7^ 1.0 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.05 0.05 ---- ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.02Reactive Phosphorus as P 0.03 ---- ---- ----mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 ---- ---- ----µg/L20----C6 - C9 Fraction

<50 <50 ---- ---- ----µg/L50----C10 - C14 Fraction

<100 <100 ---- ---- ----µg/L100----C15 - C28 Fraction

<50 <50 ---- ---- ----µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EP1710522

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

------------GW-D8BH12Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

------------22-Sep-2017 00:0022-Sep-2017 00:00Client sampling date / time

------------------------EP1710522-002EP1710522-001UnitLORCAS NumberCompound

Result Result ---- ---- ----

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 ---- ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 ---- ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 ---- ---- ----µg/L20C6_C10-BTEX

<100 <100 ---- ---- ----µg/L100---->C10 - C16 Fraction

<100 <100 ---- ---- ----µg/L100---->C16 - C34 Fraction

<100 <100 ---- ---- ----µg/L100---->C34 - C40 Fraction

<100^ <100 ---- ---- ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 ---- ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 ---- ---- ----µg/L171-43-2

<2Toluene <2 ---- ---- ----µg/L2108-88-3

<2Ethylbenzene <2 ---- ---- ----µg/L2100-41-4

<2meta- & para-Xylene <2 ---- ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 ---- ---- ----µg/L295-47-6

<2^ Total Xylenes <2 ---- ---- ----µg/L21330-20-7

<1^ <1 ---- ---- ----µg/L1----Sum of BTEX

<5Naphthalene <5 ---- ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1011.2-Dichloroethane-D4 102 ---- ---- ----%217060-07-0

108Toluene-D8 90.5 ---- ---- ----%22037-26-5

94.84-Bromofluorobenzene 85.5 ---- ---- ----%2460-00-4
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MRIA (Roe 8 Rehab):Project

MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 7EP1710339

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Tim Williamson Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

10 Hod Way Malaga WA Australia 6090

:Telephone ---- :Telephone 08 9209 7655

:Project MRIA - R8 Water Monitoring Date Samples Received : 19-Sep-2017 17:30

:Order number W81020-103 Date Analysis Commenced : 20-Sep-2017

:C-O-C number ---- Issue Date : 27-Sep-2017 16:08

Sampler : Tim Williamson

Site : ----

Quote number : EP/840/17

8:No. of samples received

8:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Daniel Fisher Inorganics Analyst Perth Inorganics, Malaga, WA

David Viner SENIOR LAB TECH Perth Organics, Malaga, WA

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP1710339

MRIA - R8 Water Monitoring:Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When no sampling time is provided, the sampling time will default 00:00 on the date of sampling. If no sampling date is provided, the sampling date will be assumed by the laboratory and displayed in brackets without a 

time component.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Metals analysis conducted by ALS Sydney, NATA accreditation no. 825, site no 10911.l

EG020 : It is recognised that total concentration is less than dissolved for some metal analytes. However, the difference is within experimental variation of the methods.l

EG093: All samples were run on EG094 method due to low TDS content.l
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Work Order :

:Client

EP1710339

MRIA - R8 Water Monitoring:Project

MRIA

Analytical Results

FS4AFS2A2SA2BLNS-B1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

19-Sep-2017 00:0019-Sep-2017 00:0019-Sep-2017 00:0019-Sep-2017 00:0019-Sep-2017 00:00Client sampling date / time

EP1710339-005EP1710339-004EP1710339-003EP1710339-002EP1710339-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.02Aluminium 0.02 0.02 0.24 0.24mg/L0.017429-90-5

0.001Arsenic 0.002 0.002 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 0.001 0.001mg/L0.0017440-47-3

<0.001Copper 0.002 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.041Manganese 0.037 0.040 0.030 0.029mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 0.001 <0.001mg/L0.0017440-02-0

<0.005Zinc 0.013 0.008 0.006 <0.005mg/L0.0057440-66-6

0.27Iron 0.30 0.28 1.29 1.26mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.04Aluminium 0.05 0.08 0.31 0.48mg/L0.017429-90-5

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 0.002 0.002mg/L0.0017440-47-3

0.043Manganese 0.044 0.046 0.050 0.041mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 0.002 0.002mg/L0.0017440-02-0

<0.005Zinc 0.030 0.006 0.005 0.010mg/L0.0057440-66-6

0.39Iron 0.40 0.44 1.55 1.99mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 <2µg/L27782-49-2

EG093T: Total Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 <2µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.47Ammonia as N 0.48 0.47 <0.01 <0.01mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

0.08Nitrite as N 0.08 0.08 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.29Nitrate as N 0.24 0.28 <0.01 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.37 0.32 0.36 <0.01 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

2.4 2.6 2.5 2.0 4.9mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

2.8^ 2.9 2.9 2.0 4.9mg/L0.1----Total Nitrogen as N
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Work Order :

:Client

EP1710339

MRIA - R8 Water Monitoring:Project

MRIA

Analytical Results

FS4AFS2A2SA2BLNS-B1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

19-Sep-2017 00:0019-Sep-2017 00:0019-Sep-2017 00:0019-Sep-2017 00:0019-Sep-2017 00:00Client sampling date / time

EP1710339-005EP1710339-004EP1710339-003EP1710339-002EP1710339-001UnitLORCAS NumberCompound

Result Result Result Result Result

EK067G: Total Phosphorus as P by Discrete Analyser

0.24 0.25 0.24 0.16 0.37mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.23Reactive Phosphorus as P 0.22 0.22 0.04 0.04mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

2 2 4 <1 <1mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 110 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ 110 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

96.71.2-Dichloroethane-D4 93.7 95.4 93.4 95.9%217060-07-0

99.5Toluene-D8 100 100 101 101%22037-26-5

88.24-Bromofluorobenzene 89.8 84.9 84.9 84.7%2460-00-4
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Work Order :

:Client

EP1710339

MRIA - R8 Water Monitoring:Project

MRIA

Analytical Results

--------WQA02_190917RD1ARD1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

--------19-Sep-2017 00:0019-Sep-2017 00:0019-Sep-2017 00:00Client sampling date / time

----------------EP1710339-008EP1710339-007EP1710339-006UnitLORCAS NumberCompound

Result Result Result ---- ----

EG020F: Dissolved Metals by ICP-MS

0.18Aluminium 0.17 0.02 ---- ----mg/L0.017429-90-5

<0.001Arsenic <0.001 0.001 ---- ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 ---- ----mg/L0.00017440-43-9

0.001Chromium <0.001 <0.001 ---- ----mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 ---- ----mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 ---- ----mg/L0.0017439-92-1

0.008Manganese 0.010 0.040 ---- ----mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 ---- ----mg/L0.0017440-02-0

0.005Zinc 0.006 <0.005 ---- ----mg/L0.0057440-66-6

0.41Iron 0.41 0.29 ---- ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.39Aluminium 2.37 0.04 ---- ----mg/L0.017429-90-5

<0.0001Cadmium <0.0001 <0.0001 ---- ----mg/L0.00017440-43-9

0.001Chromium 0.007 <0.001 ---- ----mg/L0.0017440-47-3

0.017Manganese 0.031 0.042 ---- ----mg/L0.0017439-96-5

<0.001Nickel 0.003 <0.001 ---- ----mg/L0.0017440-02-0

0.022Zinc 0.126 <0.005 ---- ----mg/L0.0057440-66-6

0.66Iron 5.17 0.39 ---- ----mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 ---- ----µg/L27782-49-2

EG093T: Total Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 ---- ----µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.07Ammonia as N 0.09 0.46 ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

0.02Nitrite as N 0.03 0.09 ---- ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.18Nitrate as N 0.08 0.26 ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.20 0.11 0.35 ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

1.6 3.7 2.3 ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

1.8^ 3.8 2.6 ---- ----mg/L0.1----Total Nitrogen as N
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MRIA

Analytical Results

--------WQA02_190917RD1ARD1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

--------19-Sep-2017 00:0019-Sep-2017 00:0019-Sep-2017 00:00Client sampling date / time

----------------EP1710339-008EP1710339-007EP1710339-006UnitLORCAS NumberCompound

Result Result Result ---- ----

EK067G: Total Phosphorus as P by Discrete Analyser

0.21 0.61 0.25 ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.15Reactive Phosphorus as P 0.12 0.22 ---- ----mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

3 23 3 ---- ----mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 ---- ----µg/L20----C6 - C9 Fraction

<50 100 <50 ---- ----µg/L50----C10 - C14 Fraction

<100 350 <100 ---- ----µg/L100----C15 - C28 Fraction

<50 260 <50 ---- ----µg/L50----C29 - C36 Fraction

<50^ 710 <50 ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 ---- ----µg/L20C6_C10-BTEX

<100 120 <100 ---- ----µg/L100---->C10 - C16 Fraction

<100 490 <100 ---- ----µg/L100---->C16 - C34 Fraction

<100 130 <100 ---- ----µg/L100---->C34 - C40 Fraction

<100^ 740 <100 ---- ----µg/L100---->C10 - C40 Fraction (sum)

<100^ 120 <100 ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 ---- ----µg/L171-43-2

<2Toluene <2 <2 ---- ----µg/L2108-88-3

<2Ethylbenzene <2 <2 ---- ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 ---- ----µg/L295-47-6

<2^ Total Xylenes <2 <2 ---- ----µg/L21330-20-7

<1^ <1 <1 ---- ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

98.81.2-Dichloroethane-D4 101 95.6 ---- ----%217060-07-0

99.4Toluene-D8 99.3 101 ---- ----%22037-26-5

87.74-Bromofluorobenzene 84.6 83.6 ---- ----%2460-00-4



7 of 7:Page

Work Order :

:Client

EP1710339

MRIA - R8 Water Monitoring:Project

MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 9EP1711669

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Tim Williamson Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

10 Hod Way Malaga WA Australia 6090

:Telephone ---- :Telephone 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 19-Oct-2017 17:20

:Order number W81020-103 Date Analysis Commenced : 19-Oct-2017

:C-O-C number ---- Issue Date : 26-Oct-2017 17:06

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

13:No. of samples received

13:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Andrew Epps Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

David Viner SENIOR LAB TECH Perth Organics, Malaga, WA

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP1711669

MRIA (Roe 8 Rehab):Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Metals conducted by ALS Brisbane, NATA Site No. 818.l
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Work Order :

:Client

EP1711669

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

T4CWQA02_171017BLNS-B1A2SA2Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

19-Oct-2017 00:0018-Oct-2017 00:0018-Oct-2017 00:0018-Oct-2017 00:0018-Oct-2017 00:00Client sampling date / time

EP1711669-005EP1711669-004EP1711669-003EP1711669-002EP1711669-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.02Aluminium 0.02 0.02 0.02 0.02mg/L0.017429-90-5

0.002Arsenic 0.002 0.002 0.002 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.012Manganese 0.024 0.025 0.025 0.007mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 0.005mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 <0.005mg/L0.0057440-66-6

0.23Iron 0.23 0.24 0.24 3.78mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.04Aluminium 0.03 0.04 0.04 ----mg/L0.017429-90-5

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 ----mg/L0.0017440-47-3

0.022Manganese 0.028 0.027 0.028 ----mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 ----mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 ----mg/L0.0057440-66-6

0.30Iron 0.30 0.31 0.31 ----mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

<0.2Selenium <0.2 <0.2 <0.2 <0.2µg/L0.27782-49-2

EG094T: Total metals in Fresh water by ORC-ICPMS

<0.2Selenium 0.2 0.3 <0.2 ----µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.13Ammonia as N 0.15 0.16 0.16 0.19mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

0.04Nitrite as N 0.03 0.04 0.03 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.18Nitrate as N 0.18 0.18 0.19 0.02mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.22 0.21 0.22 0.22 0.02mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

1.6 1.4 1.5 1.4 0.3mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

1.8^ 1.6 1.7 1.6 0.3mg/L0.1----Total Nitrogen as N
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Work Order :

:Client

EP1711669

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

T4CWQA02_171017BLNS-B1A2SA2Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

19-Oct-2017 00:0018-Oct-2017 00:0018-Oct-2017 00:0018-Oct-2017 00:0018-Oct-2017 00:00Client sampling date / time

EP1711669-005EP1711669-004EP1711669-003EP1711669-002EP1711669-001UnitLORCAS NumberCompound

Result Result Result Result Result

EK067G: Total Phosphorus as P by Discrete Analyser

0.23 0.23 0.24 0.24 0.02mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.20Reactive Phosphorus as P 0.20 0.20 0.20 <0.01mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

2 2 3 3 ----mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

99.11.2-Dichloroethane-D4 103 102 104 103%217060-07-0

85.6Toluene-D8 86.6 86.2 83.9 86.4%22037-26-5

90.14-Bromofluorobenzene 90.7 86.4 85.9 85.7%2460-00-4
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Work Order :

:Client

EP1711669

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

BH10T3BGW-D5T2FGW-T3E-AClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

19-Oct-2017 00:0019-Oct-2017 00:0019-Oct-2017 00:0019-Oct-2017 00:0019-Oct-2017 00:00Client sampling date / time

EP1711669-010EP1711669-009EP1711669-008EP1711669-007EP1711669-006UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.55Aluminium 0.05 0.69 0.37 1.15mg/L0.017429-90-5

<0.001Arsenic <0.001 0.001 <0.001 0.002mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

0.001Chromium <0.001 0.003 <0.001 0.002mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.006Manganese 0.049 <0.001 0.003 0.006mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 0.002mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 <0.005mg/L0.0057440-66-6

0.37Iron 2.15 0.36 0.54 3.70mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

<0.2Selenium <0.2 0.3 <0.2 1.0µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.38Ammonia as N 0.38 0.05 0.09 0.28mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.02Nitrate as N 0.02 0.01 0.01 0.03mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.02 0.02 0.01 0.01 0.03mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.7 0.8 0.4 0.1 3.3mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.7^ 0.8 0.4 0.1 3.3mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.06 0.02 <0.01 <0.01 0.16mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.06Reactive Phosphorus as P 0.01 <0.01 <0.01 0.15mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EP1711669

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

BH10T3BGW-D5T2FGW-T3E-AClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

19-Oct-2017 00:0019-Oct-2017 00:0019-Oct-2017 00:0019-Oct-2017 00:0019-Oct-2017 00:00Client sampling date / time

EP1711669-010EP1711669-009EP1711669-008EP1711669-007EP1711669-006UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1061.2-Dichloroethane-D4 112 106 105 106%217060-07-0

82.1Toluene-D8 82.7 82.9 84.4 86.7%22037-26-5

89.44-Bromofluorobenzene 87.8 87.6 84.8 79.8%2460-00-4
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Work Order :

:Client

EP1711669

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

--------WQA01_191017GW-D7GW-D3Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

--------19-Oct-2017 00:0019-Oct-2017 00:0019-Oct-2017 00:00Client sampling date / time

----------------EP1711669-013EP1711669-012EP1711669-011UnitLORCAS NumberCompound

Result Result Result ---- ----

EG020F: Dissolved Metals by ICP-MS

0.08Aluminium 0.03 0.02 ---- ----mg/L0.017429-90-5

<0.001Arsenic 0.002 0.002 ---- ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 ---- ----mg/L0.00017440-43-9

<0.001Chromium <0.001 0.001 ---- ----mg/L0.0017440-47-3

<0.001Copper 0.003 0.003 ---- ----mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 ---- ----mg/L0.0017439-92-1

0.004Manganese 0.002 0.002 ---- ----mg/L0.0017439-96-5

<0.001Nickel 0.001 0.001 ---- ----mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 ---- ----mg/L0.0057440-66-6

0.49Iron 0.06 0.06 ---- ----mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

1.1Selenium 0.5 0.6 ---- ----µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.03Ammonia as N 0.02 0.02 ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N 0.01 0.01 ---- ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.79Nitrate as N 19.0 18.7 ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.79 19.0 18.7 ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.2 5.0 5.6 ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

1.0^ 24.0 24.3 ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.02 0.21 0.21 ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P 0.21 0.21 ---- ----mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 ---- ----µg/L20----C6 - C9 Fraction

<50 <50 <50 ---- ----µg/L50----C10 - C14 Fraction

<100 <100 <100 ---- ----µg/L100----C15 - C28 Fraction

<50 <50 <50 ---- ----µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EP1711669

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

--------WQA01_191017GW-D7GW-D3Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

--------19-Oct-2017 00:0019-Oct-2017 00:0019-Oct-2017 00:00Client sampling date / time

----------------EP1711669-013EP1711669-012EP1711669-011UnitLORCAS NumberCompound

Result Result Result ---- ----

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 ---- ----µg/L20C6_C10-BTEX

<100 <100 <100 ---- ----µg/L100---->C10 - C16 Fraction

<100 <100 <100 ---- ----µg/L100---->C16 - C34 Fraction

<100 <100 <100 ---- ----µg/L100---->C34 - C40 Fraction

<100^ <100 <100 ---- ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 ---- ----µg/L171-43-2

<2Toluene <2 <2 ---- ----µg/L2108-88-3

<2Ethylbenzene <2 <2 ---- ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 ---- ----µg/L295-47-6

<2^ Total Xylenes <2 <2 ---- ----µg/L21330-20-7

<1^ <1 <1 ---- ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1051.2-Dichloroethane-D4 108 106 ---- ----%217060-07-0

82.6Toluene-D8 85.7 88.1 ---- ----%22037-26-5

82.74-Bromofluorobenzene 80.4 75.8 ---- ----%2460-00-4
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Work Order :

:Client

EP1711669

MRIA (Roe 8 Rehab):Project

MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 9EP1711878

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Tim Williamson Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

10 Hod Way Malaga WA Australia 6090

:Telephone ---- :Telephone 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 24-Oct-2017 17:35

:Order number W81020-103 Date Analysis Commenced : 24-Oct-2017

:C-O-C number ---- Issue Date : 31-Oct-2017 19:13

Sampler : Tim Williamson

Site : ----

Quote number : EP/840/17

15:No. of samples received

15:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Santusha Pandra Graduate Chemist Perth Organics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP1711878

MRIA (Roe 8 Rehab):Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

ORC METALS conducted by ALS Brisbane, NATA Site No. 818.l

It is recognised that EG094-T (Total Metals in Fresh Water by ORC-ICP-MS) is less than EG094-F (Dissolved Metals in Fresh Water by ORC-ICP-MS) for some samples. However, the difference is within 

experimental variation of the methods.

l

It is recognised that EG020-T (Total Metals by ICP-MS) is less than EG020-F (Dissolved Metals by ICP-MS) for some samples. However, the difference is within experimental variation of the methods.l

EK057G (Nitrite): LOR for samples 'A1E' and 'A3' raised due to possible sample matrix interference.l
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MRIA

Analytical Results

FS2NLWS-N2A1EA1NA1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

23-Oct-2017 00:0023-Oct-2017 00:0023-Oct-2017 00:0023-Oct-2017 00:0023-Oct-2017 00:00Client sampling date / time

EP1711878-005EP1711878-004EP1711878-003EP1711878-002EP1711878-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.06Aluminium 0.07 0.06 0.06 0.21mg/L0.017429-90-5

0.004Arsenic 0.004 0.004 0.004 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

0.002Chromium 0.002 0.002 0.002 0.002mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.260Manganese 0.262 0.268 0.267 0.020mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 <0.005mg/L0.0057440-66-6

3.44Iron 4.57 6.25 3.91 1.13mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.07Aluminium 0.17 0.16 0.07 0.25mg/L0.017429-90-5

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

0.002Chromium 0.002 0.002 0.002 0.002mg/L0.0017440-47-3

0.255Manganese 0.258 0.272 0.257 0.021mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 0.010 <0.005 <0.005mg/L0.0057440-66-6

4.27Iron 5.33 9.91 4.22 1.29mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

0.3Selenium 0.3 0.4 0.3 0.3µg/L0.27782-49-2

EG094T: Total metals in Fresh water by ORC-ICPMS

0.2Selenium 0.3 0.2 0.2 <0.2µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.19Ammonia as N 0.46 0.59 0.35 0.04mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.02 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.02Nitrate as N <0.01 <0.02 0.02 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.02 <0.01 <0.01 0.02 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

3.1 4.1 5.9 3.2 1.8mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

3.1^ 4.1 5.9 3.2 1.8mg/L0.1----Total Nitrogen as N
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:Client

EP1711878

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

FS2NLWS-N2A1EA1NA1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

23-Oct-2017 00:0023-Oct-2017 00:0023-Oct-2017 00:0023-Oct-2017 00:0023-Oct-2017 00:00Client sampling date / time

EP1711878-005EP1711878-004EP1711878-003EP1711878-002EP1711878-001UnitLORCAS NumberCompound

Result Result Result Result Result

EK067G: Total Phosphorus as P by Discrete Analyser

1.09 1.19 1.56 1.17 0.11mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.87Reactive Phosphorus as P 1.06 1.10 1.04 0.02mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

5 9 5 6 2mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 60 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 60 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 110 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 110 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene 2 11 2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ 2 11 2 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1031.2-Dichloroethane-D4 103 104 103 103%217060-07-0

103Toluene-D8 103 103 104 103%22037-26-5

1034-Bromofluorobenzene 101 98.7 98.6 98.6%2460-00-4
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Analytical Results

A3S1RD1ARD1FS4AClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

23-Oct-2017 00:0023-Oct-2017 00:0023-Oct-2017 00:0023-Oct-2017 00:0023-Oct-2017 00:00Client sampling date / time

EP1711878-010EP1711878-009EP1711878-008EP1711878-007EP1711878-006UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.21Aluminium 0.26 0.26 0.10 0.21mg/L0.017429-90-5

<0.001Arsenic 0.001 <0.001 <0.001 0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

0.002Chromium 0.001 0.001 0.001 0.001mg/L0.0017440-47-3

0.084Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.021Manganese 0.014 0.013 0.018 0.020mg/L0.0017439-96-5

0.007Nickel <0.001 <0.001 <0.001 <0.001mg/L0.0017440-02-0

<0.005Zinc 0.010 <0.005 <0.005 <0.005mg/L0.0057440-66-6

1.13Iron 0.50 0.58 0.50 0.81mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.25Aluminium 2.55 0.36 0.35 0.34mg/L0.017429-90-5

<0.0001Cadmium 0.0006 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

0.002Chromium 0.005 0.002 0.001 0.001mg/L0.0017440-47-3

0.021Manganese 0.774 0.013 0.041 0.031mg/L0.0017439-96-5

<0.001Nickel 0.033 0.002 0.001 0.001mg/L0.0017440-02-0

<0.005Zinc 2.44 <0.005 0.024 0.008mg/L0.0057440-66-6

1.32Iron 14.2 0.80 1.19 1.30mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

0.3Selenium 0.4 0.5 <0.2 <0.2µg/L0.27782-49-2

EG094T: Total metals in Fresh water by ORC-ICPMS

<0.2Selenium 0.9 0.5 0.3 <0.2µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.04Ammonia as N 0.07 0.06 0.04 <0.01mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.02mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N 0.03 0.02 0.01 <0.02mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 0.03 0.02 0.01 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

1.6 4.1 1.7 6.6 2.8mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

1.6^ 4.1 1.7 6.6 2.8mg/L0.1----Total Nitrogen as N
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:Client
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MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

A3S1RD1ARD1FS4AClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

23-Oct-2017 00:0023-Oct-2017 00:0023-Oct-2017 00:0023-Oct-2017 00:0023-Oct-2017 00:00Client sampling date / time

EP1711878-010EP1711878-009EP1711878-008EP1711878-007EP1711878-006UnitLORCAS NumberCompound

Result Result Result Result Result

EK067G: Total Phosphorus as P by Discrete Analyser

0.09 1.30 0.32 0.60 0.14mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.02Reactive Phosphorus as P 0.27 0.29 0.07 <0.01mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

3 52 7 6 1mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 20µg/L20----C6 - C9 Fraction

<50 90 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 380 <100 170 <100µg/L100----C15 - C28 Fraction

<50 100 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ 570 <50 170 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 260 <100 130 <100µg/L100---->C10 - C16 Fraction

<100 260 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ 520 <100 130 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ 260 <100 130 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 7 17µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 <1 7 17µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1051.2-Dichloroethane-D4 103 107 104 105%217060-07-0

102Toluene-D8 102 103 102 101%22037-26-5

98.84-Bromofluorobenzene 98.2 98.3 97.2 98.6%2460-00-4
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Analytical Results

D2D1T3CT4BGW-D4Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

24-Oct-2017 00:0024-Oct-2017 00:0024-Oct-2017 00:0024-Oct-2017 00:0024-Oct-2017 00:00Client sampling date / time

EP1711878-015EP1711878-014EP1711878-013EP1711878-012EP1711878-011UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.33Aluminium 0.28 0.03 0.11 0.36mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 0.002mg/L0.0017439-92-1

0.001Manganese 0.006 0.007 0.002 0.001mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 <0.005mg/L0.0057440-66-6

0.12Iron 0.12 4.18 0.33 0.06mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

1.6Selenium 1.2 <0.2 0.3 0.4µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.01Ammonia as N 0.92 0.20 0.02 0.06mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

0.01Nitrite as N <0.01 <0.01 0.02 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

2.81Nitrate as N 0.02 0.02 0.71 0.18mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

2.82 0.02 0.02 0.73 0.18mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.9 1.2 0.4 0.2 0.9mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

3.7^ 1.2 0.4 0.9 1.1mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.06 0.25 0.01 0.01 0.03mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P 0.23 <0.01 <0.01 <0.01mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction
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Analytical Results

D2D1T3CT4BGW-D4Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

24-Oct-2017 00:0024-Oct-2017 00:0024-Oct-2017 00:0024-Oct-2017 00:0024-Oct-2017 00:00Client sampling date / time

EP1711878-015EP1711878-014EP1711878-013EP1711878-012EP1711878-011UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1041.2-Dichloroethane-D4 103 106 106 106%217060-07-0

101Toluene-D8 102 102 97.3 99.3%22037-26-5

96.04-Bromofluorobenzene 99.4 98.9 99.1 100%2460-00-4
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 5EP1712054

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Tim Williamson Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

10 Hod Way Malaga WA Australia 6090

:Telephone ---- :Telephone 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 27-Oct-2017 13:00

:Order number W81020-103 Date Analysis Commenced : 27-Oct-2017

:C-O-C number ---- Issue Date : 06-Nov-2017 16:40

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

2:No. of samples received

2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

David Viner SENIOR LAB TECH Perth Organics, Malaga, WA

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

ORC METALS conducted by ALS Brisbane, NATA Site No. 818.l

EK067 (Total Phosphorus): LOR raised due to possible sample matrix interference.l
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Analytical Results

------------GW-D8BH12Client sample IDSub-Matrix: GROUNDWATER

 (Matrix: WATER)

------------26-Oct-2017 00:0026-Oct-2017 00:00Client sampling date / time

------------------------EP1712054-002EP1712054-001UnitLORCAS NumberCompound

Result Result ---- ---- ----

EG020F: Dissolved Metals by ICP-MS

0.02Aluminium 0.12 ---- ---- ----mg/L0.017429-90-5

<0.001Arsenic <0.001 ---- ---- ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 ---- ---- ----mg/L0.00017440-43-9

<0.001Chromium <0.001 ---- ---- ----mg/L0.0017440-47-3

0.002Copper <0.001 ---- ---- ----mg/L0.0017440-50-8

<0.001Lead <0.001 ---- ---- ----mg/L0.0017439-92-1

0.005Manganese 0.018 ---- ---- ----mg/L0.0017439-96-5

0.001Nickel 0.003 ---- ---- ----mg/L0.0017440-02-0

0.026Zinc 0.007 ---- ---- ----mg/L0.0057440-66-6

<0.05Iron 0.71 ---- ---- ----mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

0.5Selenium 0.3 ---- ---- ----µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.02Ammonia as N 0.28 ---- ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 ---- ---- ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

3.83Nitrate as N 1.15 ---- ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

3.83 1.15 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

1.2 6.4 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

5.0^ 7.6 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

<0.02 0.05 ---- ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P 0.01 ---- ---- ----mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 ---- ---- ----µg/L20----C6 - C9 Fraction

<50 <50 ---- ---- ----µg/L50----C10 - C14 Fraction

<100 <100 ---- ---- ----µg/L100----C15 - C28 Fraction

<50 <50 ---- ---- ----µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EP1712054

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

------------GW-D8BH12Client sample IDSub-Matrix: GROUNDWATER

 (Matrix: WATER)

------------26-Oct-2017 00:0026-Oct-2017 00:00Client sampling date / time

------------------------EP1712054-002EP1712054-001UnitLORCAS NumberCompound

Result Result ---- ---- ----

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 ---- ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 ---- ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 ---- ---- ----µg/L20C6_C10-BTEX

<100 <100 ---- ---- ----µg/L100---->C10 - C16 Fraction

<100 <100 ---- ---- ----µg/L100---->C16 - C34 Fraction

<100 <100 ---- ---- ----µg/L100---->C34 - C40 Fraction

<100^ <100 ---- ---- ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 ---- ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 ---- ---- ----µg/L171-43-2

<2Toluene <2 ---- ---- ----µg/L2108-88-3

<2Ethylbenzene <2 ---- ---- ----µg/L2100-41-4

<2meta- & para-Xylene <2 ---- ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 ---- ---- ----µg/L295-47-6

<2^ Total Xylenes <2 ---- ---- ----µg/L21330-20-7

<1^ <1 ---- ---- ----µg/L1----Sum of BTEX

<5Naphthalene <5 ---- ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1071.2-Dichloroethane-D4 108 ---- ---- ----%217060-07-0

101Toluene-D8 101 ---- ---- ----%22037-26-5

94.64-Bromofluorobenzene 94.2 ---- ---- ----%2460-00-4
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Work Order :

:Client

EP1712054

MRIA (Roe 8 Rehab):Project

MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: GROUNDWATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 10EP1712990

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Tim Williamson Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

10 Hod Way Malaga WA Australia 6090

:Telephone ---- :Telephone 08 9209 7655

:Project MRIA - R8 Rehab Date Samples Received : 17-Nov-2017 17:02

:Order number W81020-103 Date Analysis Commenced : 17-Nov-2017

:C-O-C number ---- Issue Date : 27-Nov-2017 07:43

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

14:No. of samples received

14:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

David Viner SENIOR LAB TECH Perth Organics, Malaga, WA

Greg Vogel Laboratory Manager Brisbane Inorganics, Stafford, QLD

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP1712990

MRIA - R8 Rehab:Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

ORC METALS conducted by ALS Brisbane, NATA Site No. 818.l
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Work Order :

:Client

EP1712990

MRIA - R8 Rehab:Project

MRIA

Analytical Results

GW-D3GW-T3E-AT2FD2D1Client sample IDSub-Matrix: GROUNDWATER

 (Matrix: WATER)

17-Nov-2017 00:0017-Nov-2017 00:0017-Nov-2017 00:0017-Nov-2017 00:0017-Nov-2017 00:00Client sampling date / time

EP1712990-005EP1712990-004EP1712990-003EP1712990-002EP1712990-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.10Aluminium 0.52 0.05 0.50 0.04mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 0.001 <0.001mg/L0.0017440-47-3

<0.001Copper 0.003 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead 0.002 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.002Manganese <0.001 0.049 0.007 0.005mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 <0.005mg/L0.0057440-66-6

0.29Iron <0.05 2.09 0.48 0.41mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

0.7Selenium 0.5 <0.2 <0.2 0.5µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

<0.01Ammonia as N 0.03 0.44 0.36 0.04mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

0.06Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

1.92Nitrate as N 0.78 <0.01 <0.01 0.10mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

1.98 0.78 <0.01 <0.01 0.10mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.4 1.2 1.0 2.0 <0.1mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

2.4^ 2.0 1.0 2.0 0.1mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

<0.01 0.03 0.05 0.22 0.02mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 0.02 0.07 <0.01mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 1110 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 190 <50µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EP1712990

MRIA - R8 Rehab:Project

MRIA

Analytical Results

GW-D3GW-T3E-AT2FD2D1Client sample IDSub-Matrix: GROUNDWATER

 (Matrix: WATER)

17-Nov-2017 00:0017-Nov-2017 00:0017-Nov-2017 00:0017-Nov-2017 00:0017-Nov-2017 00:00Client sampling date / time

EP1712990-005EP1712990-004EP1712990-003EP1712990-002EP1712990-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 1300 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 1210 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 1210 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1261.2-Dichloroethane-D4 130 131 127 128%217060-07-0

91.5Toluene-D8 87.9 87.7 88.0 88.2%22037-26-5

93.24-Bromofluorobenzene 85.9 85.7 89.1 86.0%2460-00-4
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Work Order :

:Client

EP1712990

MRIA - R8 Rehab:Project

MRIA

Analytical Results

----T4BT3BGW-D5GW-D4Client sample IDSub-Matrix: GROUNDWATER

 (Matrix: WATER)

----17-Nov-2017 00:0017-Nov-2017 00:0017-Nov-2017 00:0017-Nov-2017 00:00Client sampling date / time

--------EP1712990-009EP1712990-008EP1712990-007EP1712990-006UnitLORCAS NumberCompound

Result Result Result Result ----

EG020F: Dissolved Metals by ICP-MS

0.39Aluminium 0.41 1.12 0.29 ----mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 <0.001 ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

<0.001Chromium 0.001 0.002 <0.001 ----mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 ----mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 ----mg/L0.0017439-92-1

0.002Manganese <0.001 0.003 0.005 ----mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 ----mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 ----mg/L0.0057440-66-6

0.10Iron 0.73 0.45 0.10 ----mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

1.8Selenium <0.2 0.2 0.2 ----µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.02Ammonia as N 0.09 0.09 0.87 ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

0.02Nitrite as N <0.01 <0.01 <0.01 ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

3.57Nitrate as N <0.01 <0.01 <0.01 ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

3.59 <0.01 <0.01 <0.01 ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.6 0.4 0.2 1.2 ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

4.2^ 0.4 0.2 1.2 ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

<0.01 0.04 0.02 0.26 ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 <0.01 0.26 ----mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 ----µg/L20----C6 - C9 Fraction

<50 70 <50 <50 ----µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 ----µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 ----µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EP1712990

MRIA - R8 Rehab:Project

MRIA

Analytical Results

----T4BT3BGW-D5GW-D4Client sample IDSub-Matrix: GROUNDWATER

 (Matrix: WATER)

----17-Nov-2017 00:0017-Nov-2017 00:0017-Nov-2017 00:0017-Nov-2017 00:00Client sampling date / time

--------EP1712990-009EP1712990-008EP1712990-007EP1712990-006UnitLORCAS NumberCompound

Result Result Result Result ----

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ 70 <50 <50 ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 ----µg/L20C6_C10-BTEX

<100 <100 <100 <100 ----µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 ----µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 ----µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 ----µg/L171-43-2

<2Toluene <2 <2 <2 ----µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 ----µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 ----µg/L21330-20-7

<1^ <1 <1 <1 ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1271.2-Dichloroethane-D4 133 128 131 ----%217060-07-0

90.4Toluene-D8 87.3 89.1 87.4 ----%22037-26-5

87.14-Bromofluorobenzene 89.5 86.6 88.5 ----%2460-00-4
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Work Order :

:Client

EP1712990

MRIA - R8 Rehab:Project

MRIA

Analytical Results

----A2SA2BLNS-B1WQA02_151117Client sample IDSub-Matrix: SURFACE WATER

 (Matrix: WATER)

----17-Nov-2017 00:0017-Nov-2017 00:0017-Nov-2017 00:0017-Nov-2017 00:00Client sampling date / time

--------EP1712990-013EP1712990-012EP1712990-011EP1712990-010UnitLORCAS NumberCompound

Result Result Result Result ----

EG020F: Dissolved Metals by ICP-MS

0.02Aluminium 0.02 0.01 0.01 ----mg/L0.017429-90-5

0.002Arsenic 0.002 0.002 0.002 ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 ----mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 ----mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 ----mg/L0.0017439-92-1

0.005Manganese 0.005 0.005 0.006 ----mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 ----mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 ----mg/L0.0057440-66-6

0.12Iron 0.13 0.12 0.12 ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.05Aluminium 0.05 0.07 0.06 ----mg/L0.017429-90-5

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

<0.001Chromium <0.001 0.002 0.001 ----mg/L0.0017440-47-3

0.041Manganese 0.042 0.044 0.044 ----mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 ----mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 ----mg/L0.0057440-66-6

0.27Iron 0.29 0.30 0.30 ----mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

0.2Selenium <0.2 0.3 0.2 ----µg/L0.27782-49-2

EG094T: Total metals in Fresh water by ORC-ICPMS

0.3Selenium 0.3 0.5 0.3 ----µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

<0.01Ammonia as N <0.01 0.03 <0.01 ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N <0.01 <0.01 <0.01 ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 <0.01 <0.01 <0.01 ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

1.8 2.0 2.0 1.9 ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

1.8^ 2.0 2.0 1.9 ----mg/L0.1----Total Nitrogen as N
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Work Order :

:Client

EP1712990

MRIA - R8 Rehab:Project

MRIA

Analytical Results

----A2SA2BLNS-B1WQA02_151117Client sample IDSub-Matrix: SURFACE WATER

 (Matrix: WATER)

----17-Nov-2017 00:0017-Nov-2017 00:0017-Nov-2017 00:0017-Nov-2017 00:00Client sampling date / time

--------EP1712990-013EP1712990-012EP1712990-011EP1712990-010UnitLORCAS NumberCompound

Result Result Result Result ----

EK067G: Total Phosphorus as P by Discrete Analyser

0.31 0.32 0.34 0.36 ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.23Reactive Phosphorus as P 0.23 0.23 0.22 ----mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

13 18 25 4 ----mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 ----µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 ----µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 ----µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 ----µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 ----µg/L20C6_C10-BTEX

<100 <100 <100 <100 ----µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 ----µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 ----µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 ----µg/L171-43-2

<2Toluene <2 <2 <2 ----µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 ----µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 ----µg/L21330-20-7

<1^ <1 <1 <1 ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1331.2-Dichloroethane-D4 133 136 134 ----%217060-07-0

87.2Toluene-D8 88.2 87.2 85.0 ----%22037-26-5

88.74-Bromofluorobenzene 87.7 90.4 88.2 ----%2460-00-4
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Work Order :

:Client

EP1712990

MRIA - R8 Rehab:Project

MRIA

Analytical Results

----------------WQA05_DB TBW 1132Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

----------------17-Nov-2017 00:00Client sampling date / time

--------------------------------EP1712990-014UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EP080/071: Total Petroleum Hydrocarbons

<20 ---- ---- ---- ----µg/L20----C6 - C9 Fraction

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction ---- ---- ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

---- ---- ---- ----µg/L20C6_C10-BTEX

EP080: BTEXN

<1Benzene ---- ---- ---- ----µg/L171-43-2

<2Toluene ---- ---- ---- ----µg/L2108-88-3

<2Ethylbenzene ---- ---- ---- ----µg/L2100-41-4

<2meta- & para-Xylene ---- ---- ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene ---- ---- ---- ----µg/L295-47-6

<2^ Total Xylenes ---- ---- ---- ----µg/L21330-20-7

<1^ ---- ---- ---- ----µg/L1----Sum of BTEX

<5Naphthalene ---- ---- ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1301.2-Dichloroethane-D4 ---- ---- ---- ----%217060-07-0

90.2Toluene-D8 ---- ---- ---- ----%22037-26-5

86.04-Bromofluorobenzene ---- ---- ---- ----%2460-00-4
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Work Order :

:Client

EP1712990

MRIA - R8 Rehab:Project

MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: GROUNDWATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125

Recovery Limits (%)Sub-Matrix: SURFACE WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 7EP1712847

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Tim Williamson Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

10 Hod Way Malaga WA Australia 6090

:Telephone ---- :Telephone 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 15-Nov-2017 15:00

:Order number W81020-103 Date Analysis Commenced : 15-Nov-2017

:C-O-C number ---- Issue Date : 22-Nov-2017 15:37

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

9:No. of samples received

9:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Santusha Pandra Graduate Chemist Perth Organics, Malaga, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP1712847

MRIA (Roe 8 Rehab):Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

ORC METALS conducted by ALS Brisbane, NATA Site No. 818.l

It is recognised that total phosphorus (EK067G) is less than reactive phosphorus (EK071G) for sample 'A1E'. However, the difference is within experimental variation of the methods.l
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Work Order :

:Client

EP1712847

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

FS2NLWS-N2A1EA1NA1Client sample IDSub-Matrix: SURFACE WATER

 (Matrix: WATER)

15-Nov-2017 00:0015-Nov-2017 00:0015-Nov-2017 00:0015-Nov-2017 00:0015-Nov-2017 00:00Client sampling date / time

EP1712847-005EP1712847-004EP1712847-003EP1712847-002EP1712847-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.07Aluminium 0.07 0.08 0.07 0.16mg/L0.017429-90-5

0.004Arsenic 0.005 0.004 0.005 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

0.002Chromium 0.002 0.002 0.002 0.002mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.261Manganese 0.243 0.246 0.257 0.029mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 <0.005mg/L0.0057440-66-6

4.07Iron 4.91 5.07 4.12 0.94mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.08Aluminium 0.27 0.10 0.08 0.22mg/L0.017429-90-5

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

0.002Chromium 0.003 0.002 0.002 0.002mg/L0.0017440-47-3

0.273Manganese 0.270 0.261 0.275 0.033mg/L0.0017439-96-5

<0.001Nickel 0.001 <0.001 <0.001 <0.001mg/L0.0017440-02-0

0.006Zinc 0.010 0.007 0.006 0.008mg/L0.0057440-66-6

4.46Iron 6.28 5.73 4.52 1.93mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

0.2Selenium 0.2 0.3 0.3 0.3µg/L0.27782-49-2

EG094T: Total metals in Fresh water by ORC-ICPMS

0.4Selenium 0.4 0.3 0.4 0.3µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.37Ammonia as N 0.38 0.56 0.42 0.03mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 <0.01 <0.01 <0.01 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

3.5 4.5 3.6 3.7 2.0mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

3.5^ 4.5 3.6 3.7 2.0mg/L0.1----Total Nitrogen as N
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Work Order :

:Client

EP1712847

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

FS2NLWS-N2A1EA1NA1Client sample IDSub-Matrix: SURFACE WATER

 (Matrix: WATER)

15-Nov-2017 00:0015-Nov-2017 00:0015-Nov-2017 00:0015-Nov-2017 00:0015-Nov-2017 00:00Client sampling date / time

EP1712847-005EP1712847-004EP1712847-003EP1712847-002EP1712847-001UnitLORCAS NumberCompound

Result Result Result Result Result

EK067G: Total Phosphorus as P by Discrete Analyser

1.29 1.41 1.18 1.36 0.13mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

1.23Reactive Phosphorus as P 1.22 1.26 1.24 <0.01mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

22 18 47 23 34mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

350 <100 140 <100 130µg/L100----C15 - C28 Fraction

190 70 80 60 <50µg/L50----C29 - C36 Fraction

540^ 70 220 60 130µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

460 140 190 130 140µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

460^ 140 190 130 140µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene 2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ 2 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1071.2-Dichloroethane-D4 110 111 112 116%217060-07-0

103Toluene-D8 97.6 96.0 101 97.5%22037-26-5

81.84-Bromofluorobenzene 82.4 82.8 83.0 82.5%2460-00-4
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:Client
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MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

----A3S1RD1FS4AClient sample IDSub-Matrix: SURFACE WATER

 (Matrix: WATER)

----15-Nov-2017 00:0015-Nov-2017 00:0015-Nov-2017 00:0015-Nov-2017 00:00Client sampling date / time

--------EP1712847-009EP1712847-008EP1712847-007EP1712847-006UnitLORCAS NumberCompound

Result Result Result Result ----

EG020F: Dissolved Metals by ICP-MS

0.16Aluminium 0.14 0.09 0.20 ----mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 0.001 ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

0.002Chromium <0.001 <0.001 0.001 ----mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 ----mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 ----mg/L0.0017439-92-1

0.033Manganese 0.053 0.030 0.032 ----mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 0.001 ----mg/L0.0017440-02-0

<0.005Zinc 0.011 <0.005 <0.005 ----mg/L0.0057440-66-6

0.94Iron 0.42 0.57 1.16 ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.26Aluminium 0.86 0.23 0.27 ----mg/L0.017429-90-5

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

0.002Chromium 0.005 0.001 0.001 ----mg/L0.0017440-47-3

0.063Manganese 0.176 0.036 0.052 ----mg/L0.0017439-96-5

<0.001Nickel 0.009 0.001 0.001 ----mg/L0.0017440-02-0

0.008Zinc 0.363 0.020 0.009 ----mg/L0.0057440-66-6

1.92Iron 5.71 1.02 2.77 ----mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

0.3Selenium 0.5 0.2 <0.2 ----µg/L0.27782-49-2

EG094T: Total metals in Fresh water by ORC-ICPMS

0.3Selenium 1.0 0.4 0.3 ----µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

<0.01Ammonia as N 0.12 0.02 <0.01 ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N 0.04 0.02 0.02 ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 0.04 0.02 0.02 ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

11.7 8.2 2.1 1.7 ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

11.7^ 8.2 2.1 1.7 ----mg/L0.1----Total Nitrogen as N
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Work Order :

:Client

EP1712847

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

----A3S1RD1FS4AClient sample IDSub-Matrix: SURFACE WATER

 (Matrix: WATER)

----15-Nov-2017 00:0015-Nov-2017 00:0015-Nov-2017 00:0015-Nov-2017 00:00Client sampling date / time

--------EP1712847-009EP1712847-008EP1712847-007EP1712847-006UnitLORCAS NumberCompound

Result Result Result Result ----

EK067G: Total Phosphorus as P by Discrete Analyser

1.67 3.09 0.22 0.06 ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P 0.16 0.04 <0.01 ----mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

24 46 10 1 ----mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 20 30 ----µg/L20----C6 - C9 Fraction

190 720 <50 <50 ----µg/L50----C10 - C14 Fraction

340 1310 260 <100 ----µg/L100----C15 - C28 Fraction

120 1310 170 <50 ----µg/L50----C29 - C36 Fraction

650^ 3340 430 <50 ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 30 40 ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 20 ----µg/L20C6_C10-BTEX

220 320 140 <100 ----µg/L100---->C10 - C16 Fraction

320 2160 260 110 ----µg/L100---->C16 - C34 Fraction

<100 2200 210 <100 ----µg/L100---->C34 - C40 Fraction

540^ 4680 610 110 ----µg/L100---->C10 - C40 Fraction (sum)

220^ 320 140 <100 ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 ----µg/L171-43-2

<2Toluene <2 14 17 ----µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 ----µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 ----µg/L21330-20-7

<1^ <1 14 17 ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1131.2-Dichloroethane-D4 116 114 115 ----%217060-07-0

98.8Toluene-D8 97.2 97.1 104 ----%22037-26-5

82.74-Bromofluorobenzene 82.8 81.3 80.9 ----%2460-00-4
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: SURFACE WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 10EP1714429

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Tim Williamson Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

10 Hod Way Malaga WA Australia 6090

:Telephone ---- :Telephone 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 20-Dec-2017 13:55

:Order number W81020-103 Date Analysis Commenced : 20-Dec-2017

:C-O-C number ---- Issue Date : 29-Dec-2017 19:41

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

16:No. of samples received

16:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Santusha Pandra Graduate Chemist Perth Organics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

ORC metals conducted by ALS Sydney, NATA accreditation no. 825, site no 10911.l

EG093: All samples were run on EG094 method due to low TDS content.l

It is recognised that total phosphorus (EK067G) is less than reactive phosphorus (EK071G) for sample 'GW-T3E-A'. However, the difference is within experimental variation of the methods.l

It is recognised that Total Kjeldahl Nitrogen (EK061G) is less than Ammonia (EK055G) for sample 'T3C'. However, the difference is within experimental variation of the methods.l
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MRIA (Roe 8 Rehab):Project
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Analytical Results

BH10T3CT2FGW-D5GW-T3E-AClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

20-Dec-2017 00:0020-Dec-2017 00:0020-Dec-2017 00:0020-Dec-2017 00:0020-Dec-2017 00:00Client sampling date / time

EP1714429-005EP1714429-004EP1714429-003EP1714429-002EP1714429-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.31Aluminium 0.46 0.05 0.03 0.43mg/L0.017429-90-5

<0.001Arsenic 0.001 <0.001 <0.001 0.005mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium 0.001 <0.001 <0.001 <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.007Manganese 0.002 0.056 0.012 0.014mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 <0.005mg/L0.0057440-66-6

0.34Iron 2.10 2.51 0.97 3.62mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 <2µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.37Ammonia as N 0.11 0.43 0.12 0.18mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.05Nitrate as N 0.03 0.02 0.04 0.02mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.05 0.03 0.02 0.04 0.02mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.8 0.4 0.9 0.1 0.6mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.8^ 0.4 0.9 0.1 0.6mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.07 <0.01 0.06 <0.01 0.10mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.08Reactive Phosphorus as P <0.01 0.02 <0.01 0.02mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EP1714429

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

BH10T3CT2FGW-D5GW-T3E-AClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

20-Dec-2017 00:0020-Dec-2017 00:0020-Dec-2017 00:0020-Dec-2017 00:0020-Dec-2017 00:00Client sampling date / time

EP1714429-005EP1714429-004EP1714429-003EP1714429-002EP1714429-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

81.71.2-Dichloroethane-D4 80.9 82.7 82.8 83.9%217060-07-0

101Toluene-D8 102 100 102 101%22037-26-5

1044-Bromofluorobenzene 104 104 104 106%2460-00-4
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Work Order :

:Client

EP1714429

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

T4BD1BH-12GW-D8T3BClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

19-Dec-2017 00:0019-Dec-2017 00:0019-Dec-2017 00:0020-Dec-2017 00:0020-Dec-2017 00:00Client sampling date / time

EP1714429-010EP1714429-009EP1714429-008EP1714429-007EP1714429-006UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.37Aluminium 0.25 0.02 0.10 0.33mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium 0.001 <0.001 <0.001 <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.003Manganese 0.004 0.002 0.001 0.005mg/L0.0017439-96-5

<0.001Nickel 0.005 0.002 0.001 <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 0.007 <0.005 <0.005mg/L0.0057440-66-6

0.44Iron 0.26 <0.05 0.36 0.10mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 <2µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.11Ammonia as N 0.14 0.03 0.04 0.84mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.02Nitrate as N 0.82 3.74 0.46 0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.02 0.82 3.74 0.47 0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.2 1.6 0.5 0.2 1.4mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.2^ 2.4 4.2 0.7 1.4mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

<0.01 0.07 0.12 0.03 0.32mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P 0.03 <0.01 <0.01 0.31mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction



6 of 10:Page

Work Order :

:Client

EP1714429

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

T4BD1BH-12GW-D8T3BClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

19-Dec-2017 00:0019-Dec-2017 00:0019-Dec-2017 00:0020-Dec-2017 00:0020-Dec-2017 00:00Client sampling date / time

EP1714429-010EP1714429-009EP1714429-008EP1714429-007EP1714429-006UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

82.91.2-Dichloroethane-D4 87.1 82.8 85.3 85.4%217060-07-0

104Toluene-D8 99.7 103 102 99.8%22037-26-5

1024-Bromofluorobenzene 104 101 102 103%2460-00-4
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Work Order :

:Client

EP1714429

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

T4B-AGW-D3T4BGW-D4D2Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

19-Dec-2017 00:0019-Dec-2017 00:0019-Dec-2017 00:0019-Dec-2017 00:0019-Dec-2017 00:00Client sampling date / time

EP1714429-016EP1714429-015EP1714429-014EP1714429-012EP1714429-011UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.41Aluminium 0.37 0.04 0.02 ----mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 <0.001 ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

0.001Chromium <0.001 <0.001 <0.001 ----mg/L0.0017440-47-3

0.001Copper <0.001 <0.001 <0.001 ----mg/L0.0017440-50-8

0.003Lead <0.001 <0.001 <0.001 ----mg/L0.0017439-92-1

<0.001Manganese 0.002 0.006 0.006 ----mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 ----mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 ----mg/L0.0057440-66-6

0.06Iron 0.11 4.15 0.30 ----mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 ----µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.06Ammonia as N 0.02 0.18 0.04 ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.02Nitrate as N 1.31 0.02 0.10 ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.02 1.31 0.02 0.10 ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

1.1 0.7 0.3 0.3 ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

1.1^ 2.0 0.3 0.4 ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.03 0.06 <0.01 0.05 ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 <0.01 <0.01 ----mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 ----µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 ----µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 ----µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EP1714429

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

T4B-AGW-D3T4BGW-D4D2Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

19-Dec-2017 00:0019-Dec-2017 00:0019-Dec-2017 00:0019-Dec-2017 00:0019-Dec-2017 00:00Client sampling date / time

EP1714429-016EP1714429-015EP1714429-014EP1714429-012EP1714429-011UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 <50 ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 ----µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 ----µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 ----µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

86.11.2-Dichloroethane-D4 87.1 88.1 85.9 88.1%217060-07-0

99.6Toluene-D8 101 99.0 100.0 101%22037-26-5

1044-Bromofluorobenzene 102 101 100 101%2460-00-4
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Work Order :

:Client

EP1714429

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

----------------T4B-BClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

----------------19-Dec-2017 00:00Client sampling date / time

--------------------------------EP1714429-017UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EP080/071: Total Petroleum Hydrocarbons

<20 ---- ---- ---- ----µg/L20----C6 - C9 Fraction

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction ---- ---- ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

---- ---- ---- ----µg/L20C6_C10-BTEX

EP080: BTEXN

<1Benzene ---- ---- ---- ----µg/L171-43-2

<2Toluene ---- ---- ---- ----µg/L2108-88-3

<2Ethylbenzene ---- ---- ---- ----µg/L2100-41-4

<2meta- & para-Xylene ---- ---- ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene ---- ---- ---- ----µg/L295-47-6

<2^ ---- ---- ---- ----µg/L2----Total Xylenes

<1^ ---- ---- ---- ----µg/L1----Sum of BTEX

<5Naphthalene ---- ---- ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

90.51.2-Dichloroethane-D4 ---- ---- ---- ----%217060-07-0

96.5Toluene-D8 ---- ---- ---- ----%22037-26-5

1044-Bromofluorobenzene ---- ---- ---- ----%2460-00-4
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Work Order :

:Client

EP1714429

MRIA (Roe 8 Rehab):Project

MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 7EP1714152

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Tim Williamson Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

10 Hod Way Malaga WA Australia 6090

:Telephone ---- :Telephone 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 14-Dec-2017 15:30

:Order number W81020-103 Date Analysis Commenced : 14-Dec-2017

:C-O-C number ---- Issue Date : 22-Dec-2017 14:37

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

9:No. of samples received

9:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Andrew Epps Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Santusha Pandra Graduate Chemist Perth Organics, Malaga, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP1714152

MRIA (Roe 8 Rehab):Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

ORC METALS conducted by ALS Brisbane, NATA Site No. 818.l

It is recognised that EG020-T (Total Metals by ICP-MS) is less than EG020-F (Dissolved Metals by ICP-MS) for sample EP1714152 - 001 (A1). However, the difference is within experimental variation of the 

methods.

l

EK058G/EK059G (Nitrate/NOx): LOR raised for various samples due to possible sample matrix interference.l
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Work Order :

:Client

EP1714152

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

FS2NLWS-N2A1EA1NA1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

13-Dec-2017 00:0013-Dec-2017 00:0013-Dec-2017 00:0013-Dec-2017 00:0013-Dec-2017 00:00Client sampling date / time

EP1714152-005EP1714152-004EP1714152-003EP1714152-002EP1714152-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.05Aluminium 0.05 0.03 0.05 0.11mg/L0.017429-90-5

0.005Arsenic 0.005 0.005 0.005 0.002mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

0.002Chromium 0.001 0.002 0.002 0.002mg/L0.0017440-47-3

0.005Copper 0.001 <0.001 0.009 <0.001mg/L0.0017440-50-8

<0.001Lead 0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.239Manganese 0.178 0.190 0.260 0.030mg/L0.0017439-96-5

0.002Nickel 0.001 <0.001 <0.001 <0.001mg/L0.0017440-02-0

0.006Zinc 0.031 <0.005 <0.005 0.008mg/L0.0057440-66-6

2.76Iron 3.21 4.47 2.71 1.00mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.06Aluminium 0.25 0.14 0.06 0.19mg/L0.017429-90-5

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

0.002Chromium 0.003 0.002 0.002 0.002mg/L0.0017440-47-3

0.255Manganese 0.228 0.259 0.279 0.035mg/L0.0017439-96-5

<0.001Nickel 0.002 0.002 <0.001 0.002mg/L0.0017440-02-0

0.011Zinc 0.084 0.016 0.006 0.023mg/L0.0057440-66-6

3.73Iron 5.37 8.94 3.31 1.51mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

<0.2Selenium <0.2 <0.2 <0.2 <0.2µg/L0.27782-49-2

EG094T: Total metals in Fresh water by ORC-ICPMS

0.5Selenium 0.5 0.5 0.4 0.5µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.04Ammonia as N 0.08 0.05 0.14 0.26mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.02Nitrate as N <0.02 <0.02 <0.01 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.02 <0.02 <0.02 <0.01 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

4.3 5.0 5.9 4.0 4.2mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

4.3^ 5.0 5.9 4.0 4.2mg/L0.1----Total Nitrogen as N
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Work Order :

:Client

EP1714152

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

FS2NLWS-N2A1EA1NA1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

13-Dec-2017 00:0013-Dec-2017 00:0013-Dec-2017 00:0013-Dec-2017 00:0013-Dec-2017 00:00Client sampling date / time

EP1714152-005EP1714152-004EP1714152-003EP1714152-002EP1714152-001UnitLORCAS NumberCompound

Result Result Result Result Result

EK067G: Total Phosphorus as P by Discrete Analyser

0.89 0.61 0.99 0.77 0.25mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.47Reactive Phosphorus as P 0.22 0.34 0.52 <0.01mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

95 74 131 89 38mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 130 100 <100 140µg/L100----C15 - C28 Fraction

<50 60 90 <50 70µg/L50----C29 - C36 Fraction

<50^ 190 190 <50 210µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

110 170 170 <100 190µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

110^ 170 170 <100 190µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1261.2-Dichloroethane-D4 124 128 127 125%217060-07-0

96.4Toluene-D8 96.6 95.7 96.8 94.6%22037-26-5

94.74-Bromofluorobenzene 92.1 95.4 95.2 94.1%2460-00-4
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Work Order :

:Client

EP1714152

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

----WQA02_131217A2BLNS-B1A2SClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

----13-Dec-2017 00:0013-Dec-2017 00:0013-Dec-2017 00:0013-Dec-2017 00:00Client sampling date / time

--------EP1714152-009EP1714152-008EP1714152-007EP1714152-006UnitLORCAS NumberCompound

Result Result Result Result ----

EG020F: Dissolved Metals by ICP-MS

0.09Aluminium 0.08 0.08 0.09 ----mg/L0.017429-90-5

0.003Arsenic 0.004 0.003 0.003 ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 ----mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 ----mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 ----mg/L0.0017439-92-1

0.011Manganese 0.011 0.011 0.011 ----mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 ----mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 ----mg/L0.0057440-66-6

0.08Iron 0.07 0.07 0.07 ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.11Aluminium 0.10 0.16 0.10 ----mg/L0.017429-90-5

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 ----mg/L0.0017440-47-3

0.043Manganese 0.042 0.056 0.043 ----mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 ----mg/L0.0017440-02-0

<0.005Zinc <0.005 0.005 <0.005 ----mg/L0.0057440-66-6

0.19Iron 0.18 0.44 0.19 ----mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

<0.2Selenium <0.2 <0.2 <0.2 ----µg/L0.27782-49-2

EG094T: Total metals in Fresh water by ORC-ICPMS

0.4Selenium 0.4 0.4 0.4 ----µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

<0.01Ammonia as N <0.01 <0.01 <0.01 ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N <0.01 <0.01 <0.01 ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 <0.01 <0.01 <0.01 ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

5.2 5.0 5.5 4.7 ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

5.2^ 5.0 5.5 4.7 ----mg/L0.1----Total Nitrogen as N
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Work Order :

:Client

EP1714152

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

----WQA02_131217A2BLNS-B1A2SClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

----13-Dec-2017 00:0013-Dec-2017 00:0013-Dec-2017 00:0013-Dec-2017 00:00Client sampling date / time

--------EP1714152-009EP1714152-008EP1714152-007EP1714152-006UnitLORCAS NumberCompound

Result Result Result Result ----

EK067G: Total Phosphorus as P by Discrete Analyser

0.68 0.70 0.76 0.64 ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.18Reactive Phosphorus as P 0.18 0.18 0.18 ----mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

127 139 121 131 ----mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 ----µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 ----µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 ----µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 ----µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 ----µg/L20C6_C10-BTEX

<100 <100 <100 <100 ----µg/L100---->C10 - C16 Fraction

<100 <100 120 <100 ----µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 ----µg/L100---->C34 - C40 Fraction

<100^ <100 120 <100 ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 ----µg/L171-43-2

<2Toluene <2 <2 <2 ----µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 ----µg/L295-47-6

<2^ <2 <2 <2 ----µg/L2----Total Xylenes

<1^ <1 <1 <1 ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1291.2-Dichloroethane-D4 134 123 128 ----%217060-07-0

101Toluene-D8 96.3 94.9 96.4 ----%22037-26-5

96.24-Bromofluorobenzene 95.4 99.4 91.2 ----%2460-00-4
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:Client

EP1714152

MRIA (Roe 8 Rehab):Project

MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 7EP1801308

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Klinton   Breese Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 16-Jan-2018 16:30

:Order number W81020-103 Date Analysis Commenced : 17-Jan-2018

:C-O-C number ---- Issue Date : 25-Jan-2018 13:42

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

6:No. of samples received

6:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Ankit Joshi Inorganic Chemist Sydney Inorganics, Smithfield, NSW

Chris Lemaitre Non-Metals Team Leader Melbourne Inorganics, Springvale, VIC

Greg Vogel Laboratory Manager Brisbane Inorganics, Stafford, QLD

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Nancy Wang 2IC Organic Chemist Melbourne Organics, Springvale, VIC

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 7:Page

Work Order :

:Client

EP1801308

MRIA (Roe 8 Rehab):Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

ORC Metals conducted by ALS Brisbane, NATA Site No. 818.l

Inorganics, Organics and Nutrients conducted by ALS Melbourne, NATA accreditation no. 825, site no 13778l

Chorophyll a conducted by ALS Sydney, NATA accreditation no. 825, site no 10911.l

EK061G: EP1801306 #4 Poor matrix spike recovery for total Kjeldhal Nitrogen due to sample matrix effects. Confirmed by re-extraction and re-analysis.l
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:Client

EP1801308

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

------------BH12GW-D8Client sample IDSub-Matrix: GROUNDWATER

 (Matrix: WATER)

------------15-Jan-2018 00:0016-Jan-2018 00:00Client sampling date / time

------------------------EP1801308-006EP1801308-005UnitLORCAS NumberCompound

Result Result ---- ---- ----

EG020F: Dissolved Metals by ICP-MS

0.28Aluminium <0.01 ---- ---- ----mg/L0.017429-90-5

0.001Arsenic <0.001 ---- ---- ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 ---- ---- ----mg/L0.00017440-43-9

0.002Chromium <0.001 ---- ---- ----mg/L0.0017440-47-3

<0.001Copper <0.001 ---- ---- ----mg/L0.0017440-50-8

<0.001Lead <0.001 ---- ---- ----mg/L0.0017439-92-1

0.003Manganese <0.001 ---- ---- ----mg/L0.0017439-96-5

0.002Nickel 0.001 ---- ---- ----mg/L0.0017440-02-0

<0.005Zinc <0.005 ---- ---- ----mg/L0.0057440-66-6

0.19Iron <0.05 ---- ---- ----mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

0.7Selenium 0.6 ---- ---- ----µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.16Ammonia as N 0.61 ---- ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

0.01Nitrite as N <0.01 ---- ---- ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.31Nitrate as N 5.56 ---- ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.32 5.56 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

1.0 0.6 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

1.3^ 6.2 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.11 0.21 ---- ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.05Reactive Phosphorus as P <0.01 ---- ---- ----mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 ---- ---- ----µg/L20----C6 - C9 Fraction

<50 <50 ---- ---- ----µg/L50----C10 - C14 Fraction

<100 <100 ---- ---- ----µg/L100----C15 - C28 Fraction

<50 <50 ---- ---- ----µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EP1801308

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

------------BH12GW-D8Client sample IDSub-Matrix: GROUNDWATER

 (Matrix: WATER)

------------15-Jan-2018 00:0016-Jan-2018 00:00Client sampling date / time

------------------------EP1801308-006EP1801308-005UnitLORCAS NumberCompound

Result Result ---- ---- ----

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 ---- ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 ---- ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 ---- ---- ----µg/L20C6_C10-BTEX

<100 <100 ---- ---- ----µg/L100---->C10 - C16 Fraction

<100 <100 ---- ---- ----µg/L100---->C16 - C34 Fraction

<100 <100 ---- ---- ----µg/L100---->C34 - C40 Fraction

<100^ <100 ---- ---- ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 ---- ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 ---- ---- ----µg/L171-43-2

<2Toluene <2 ---- ---- ----µg/L2108-88-3

<2Ethylbenzene <2 ---- ---- ----µg/L2100-41-4

<2meta- & para-Xylene <2 ---- ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 ---- ---- ----µg/L295-47-6

<2^ <2 ---- ---- ----µg/L2----Total Xylenes

<1^ <1 ---- ---- ----µg/L1----Sum of BTEX

<5Naphthalene <5 ---- ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

95.81.2-Dichloroethane-D4 96.6 ---- ---- ----%217060-07-0

89.2Toluene-D8 85.0 ---- ---- ----%22037-26-5

1034-Bromofluorobenzene 98.8 ---- ---- ----%2460-00-4
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EP1801308

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

----NLWS-N2A1EA1NA1Client sample IDSub-Matrix: SURFACE WATER

 (Matrix: WATER)

----16-Jan-2018 00:0016-Jan-2018 00:0016-Jan-2018 00:0016-Jan-2018 00:00Client sampling date / time

--------EP1801308-004EP1801308-003EP1801308-002EP1801308-001UnitLORCAS NumberCompound

Result Result Result Result ----

EG020F: Dissolved Metals by ICP-MS

0.04Aluminium 0.05 0.02 0.04 ----mg/L0.017429-90-5

0.003Arsenic 0.003 0.003 0.003 ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

0.002Chromium 0.001 0.001 0.002 ----mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 ----mg/L0.0017440-50-8

<0.001Lead 0.001 <0.001 <0.001 ----mg/L0.0017439-92-1

0.199Manganese 0.201 0.128 0.210 ----mg/L0.0017439-96-5

0.001Nickel <0.001 <0.001 0.001 ----mg/L0.0017440-02-0

<0.005Zinc 0.006 <0.005 <0.005 ----mg/L0.0057440-66-6

3.78Iron 3.12 2.15 3.75 ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.07Aluminium 1.36 0.05 0.07 ----mg/L0.017429-90-5

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

0.003Chromium 0.006 0.001 0.002 ----mg/L0.0017440-47-3

0.242Manganese 0.269 0.155 0.254 ----mg/L0.0017439-96-5

0.001Nickel 0.002 <0.001 0.001 ----mg/L0.0017440-02-0

0.007Zinc 0.040 0.006 0.008 ----mg/L0.0057440-66-6

8.31Iron 15.5 4.36 8.09 ----mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

0.6Selenium 0.3 0.4 0.5 ----µg/L0.27782-49-2

EG094T: Total metals in Fresh water by ORC-ICPMS

0.6Selenium 0.9 0.4 0.6 ----µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.05Ammonia as N 0.19 0.25 0.06 ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N 0.01 <0.01 <0.01 ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 0.01 <0.01 <0.01 ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

3.6 5.0 2.7 3.2 ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

3.6^ 5.0 2.7 3.2 ----mg/L0.1----Total Nitrogen as N
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Work Order :

:Client

EP1801308

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

----NLWS-N2A1EA1NA1Client sample IDSub-Matrix: SURFACE WATER

 (Matrix: WATER)

----16-Jan-2018 00:0016-Jan-2018 00:0016-Jan-2018 00:0016-Jan-2018 00:00Client sampling date / time

--------EP1801308-004EP1801308-003EP1801308-002EP1801308-001UnitLORCAS NumberCompound

Result Result Result Result ----

EK067G: Total Phosphorus as P by Discrete Analyser

0.40 0.70 0.47 0.92 ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.07Reactive Phosphorus as P 0.10 0.08 0.08 ----mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

63 117 83 82 ----mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 ----µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 ----µg/L50----C10 - C14 Fraction

170 130 110 160 ----µg/L100----C15 - C28 Fraction

60 90 60 80 ----µg/L50----C29 - C36 Fraction

230^ 220 170 240 ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 ----µg/L20C6_C10-BTEX

<100 <100 <100 <100 ----µg/L100---->C10 - C16 Fraction

230 210 170 220 ----µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 ----µg/L100---->C34 - C40 Fraction

230^ 210 170 220 ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 ----µg/L171-43-2

<2Toluene <2 <2 <2 ----µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 ----µg/L295-47-6

<2^ <2 <2 <2 ----µg/L2----Total Xylenes

<1^ <1 <1 <1 ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

97.31.2-Dichloroethane-D4 95.7 94.5 96.3 ----%217060-07-0

85.4Toluene-D8 86.9 80.2 86.3 ----%22037-26-5

1004-Bromofluorobenzene 103 98.0 98.4 ----%2460-00-4
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: GROUNDWATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 73 129

Toluene-D8 2037-26-5 70 125

4-Bromofluorobenzene 460-00-4 71 129

Recovery Limits (%)Sub-Matrix: SURFACE WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 73 129

Toluene-D8 2037-26-5 70 125

4-Bromofluorobenzene 460-00-4 71 129
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 7EM1801446

:: LaboratoryClient MRIA Environmental Division Melbourne

: :ContactContact Tim Williamson Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

4 Westall Rd Springvale VIC Australia 3171

:Telephone ---- :Telephone 08 9209 7655

:Project Roe 8 Rehab Date Samples Received : 16-Jan-2018 06:20

:Order number W81020-103 Date Analysis Commenced : 16-Jan-2018

:C-O-C number ---- Issue Date : 24-Jan-2018 15:00

Sampler : ----

Site : ----

Quote number : EP/840/17

9:No. of samples received

9:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Ankit Joshi Inorganic Chemist Sydney Inorganics, Smithfield, NSW

Chris Lemaitre Non-Metals Team Leader Melbourne Inorganics, Springvale, VIC

Dilani Fernando Senior Inorganic Chemist Melbourne Inorganics, Springvale, VIC

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Nancy Wang 2IC Organic Chemist Melbourne Organics, Springvale, VIC

Xing Lin Senior Organic Chemist Melbourne Organics, Springvale, VIC
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :
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Analytical Results

D2T4CGW05GW03D1Client sample IDSub-Matrix: GROUNDWATER

 (Matrix: WATER)

11-Jan-2018 00:0011-Jan-2018 00:0011-Jan-2018 00:0011-Jan-2018 00:0011-Jan-2018 00:00Client sampling date / time

EM1801446-009EM1801446-004EM1801446-003EM1801446-002EM1801446-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.08Aluminium 0.03 0.37 0.03 0.42mg/L0.017429-90-5

<0.001Arsenic <0.001 0.001 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium 0.001 0.002 <0.001 0.001mg/L0.0017440-47-3

0.001Copper 0.001 0.002 <0.001 0.004mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 0.002mg/L0.0017439-92-1

0.002Manganese 0.006 0.005 0.006 <0.001mg/L0.0017439-96-5

<0.001Nickel 0.001 <0.001 <0.001 0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 0.008 <0.005 <0.005mg/L0.0057440-66-6

0.42Iron 0.24 3.44 3.41 <0.05mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

<0.2Selenium 0.3 0.2 <0.2 0.3µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.05Ammonia as N 0.05 0.07 0.11 0.03mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

0.01Nitrite as N 0.01 <0.01 0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.10Nitrate as N 0.09 0.01 <0.01 0.04mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.11 0.10 0.01 0.01 0.04mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

1.0 0.2 0.7 0.2 1.7mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

1.1^ 0.3 0.7 0.2 1.7mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.07 0.07 0.11 0.06 0.37mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.04Reactive Phosphorus as P 0.01 0.01 0.01 0.02mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction
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Analytical Results

D2T4CGW05GW03D1Client sample IDSub-Matrix: GROUNDWATER

 (Matrix: WATER)

11-Jan-2018 00:0011-Jan-2018 00:0011-Jan-2018 00:0011-Jan-2018 00:0011-Jan-2018 00:00Client sampling date / time

EM1801446-009EM1801446-004EM1801446-003EM1801446-002EM1801446-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

86.31.2-Dichloroethane-D4 87.9 97.9 89.8 110%217060-07-0

93.0Toluene-D8 93.1 106 94.9 102%22037-26-5

1074-Bromofluorobenzene 108 119 110 106%2460-00-4
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Analytical Results

----A2A2SWQA02BLNS-B1Client sample IDSub-Matrix: SURFACE WATER

 (Matrix: WATER)

----11-Jan-2018 00:0011-Jan-2018 00:0011-Jan-2018 00:0011-Jan-2018 00:00Client sampling date / time

--------EM1801446-008EM1801446-007EM1801446-006EM1801446-005UnitLORCAS NumberCompound

Result Result Result Result ----

EG020F: Dissolved Metals by ICP-MS

0.04Aluminium 0.03 0.03 0.03 ----mg/L0.017429-90-5

0.002Arsenic 0.002 0.002 0.002 ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

0.001Chromium <0.001 <0.001 <0.001 ----mg/L0.0017440-47-3

<0.001Copper 0.001 <0.001 <0.001 ----mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 ----mg/L0.0017439-92-1

0.002Manganese 0.003 0.002 0.002 ----mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 ----mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 ----mg/L0.0057440-66-6

0.08Iron 0.06 0.06 0.06 ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.10Aluminium 0.10 0.17 0.10 ----mg/L0.017429-90-5

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 ----mg/L0.0017440-47-3

0.045Manganese 0.046 0.051 0.048 ----mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 ----mg/L0.0017440-02-0

<0.005Zinc 0.006 <0.005 <0.005 ----mg/L0.0057440-66-6

0.31Iron 0.28 0.42 0.31 ----mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

0.3Selenium 0.4 0.3 0.2 ----µg/L0.27782-49-2

EG094T: Total metals in Fresh water by ORC-ICPMS

0.3Selenium 0.4 0.4 0.4 ----µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.06Ammonia as N 0.04 0.03 0.13 ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

0.01Nitrite as N 0.01 0.01 0.01 ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.01Nitrate as N 0.01 0.01 <0.01 ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.02 0.02 0.02 0.01 ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

2.9 2.9 3.2 3.6 ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

2.9^ 2.9 3.2 3.6 ----mg/L0.1----Total Nitrogen as N
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Analytical Results

----A2A2SWQA02BLNS-B1Client sample IDSub-Matrix: SURFACE WATER

 (Matrix: WATER)

----11-Jan-2018 00:0011-Jan-2018 00:0011-Jan-2018 00:0011-Jan-2018 00:00Client sampling date / time

--------EM1801446-008EM1801446-007EM1801446-006EM1801446-005UnitLORCAS NumberCompound

Result Result Result Result ----

EK067G: Total Phosphorus as P by Discrete Analyser

0.30 0.32 0.38 0.36 ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.04Reactive Phosphorus as P 0.03 0.03 0.03 ----mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

25 26 25 17 ----mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 ----µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 ----µg/L50----C10 - C14 Fraction

<100 <100 110 120 ----µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 ----µg/L50----C29 - C36 Fraction

<50^ <50 110 120 ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 ----µg/L20C6_C10-BTEX

<100 <100 <100 <100 ----µg/L100---->C10 - C16 Fraction

100 <100 140 130 ----µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 ----µg/L100---->C34 - C40 Fraction

100^ <100 140 130 ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 ----µg/L171-43-2

<2Toluene <2 <2 <2 ----µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 ----µg/L295-47-6

<2^ <2 <2 <2 ----µg/L2----Total Xylenes

<1^ <1 <1 <1 ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1021.2-Dichloroethane-D4 95.1 99.4 96.5 ----%217060-07-0

108Toluene-D8 99.2 102 104 ----%22037-26-5

1204-Bromofluorobenzene 114 118 118 ----%2460-00-4
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: GROUNDWATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 73 129

Toluene-D8 2037-26-5 70 125

4-Bromofluorobenzene 460-00-4 71 129

Recovery Limits (%)Sub-Matrix: SURFACE WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 73 129

Toluene-D8 2037-26-5 70 125

4-Bromofluorobenzene 460-00-4 71 129
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 7EM1801303

:: LaboratoryClient MRIA Environmental Division Melbourne

: :ContactContact Tim Williamson Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

4 Westall Rd Springvale VIC Australia 3171

:Telephone ---- :Telephone 08 9209 7655

:Project Roe 8 Rehab Date Samples Received : 12-Jan-2018 10:20

:Order number W81020-103 Date Analysis Commenced : 12-Jan-2018

:C-O-C number ---- Issue Date : 23-Jan-2018 14:08

Sampler : ----

Site : ----

Quote number : EP/840/17

7:No. of samples received

7:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Chris Lemaitre Non-Metals Team Leader Melbourne Inorganics, Springvale, VIC

Greg Vogel Laboratory Manager Brisbane Inorganics, Stafford, QLD

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Xing Lin Senior Organic Chemist Melbourne Organics, Springvale, VIC
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :
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Analytical Results

T2FT3CT4BBH10T3BClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

10-Jan-2018 00:0010-Jan-2018 00:0010-Jan-2018 00:0010-Jan-2018 00:0010-Jan-2018 00:00Client sampling date / time

EM1801303-005EM1801303-004EM1801303-003EM1801303-002EM1801303-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.16Aluminium 0.15 0.26 0.01 0.07mg/L0.017429-90-5

<0.001Arsenic 0.002 <0.001 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.003Manganese 0.008 0.004 0.012 0.083mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 0.007mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 0.010mg/L0.0057440-66-6

0.15Iron 1.50 0.08 0.15 10.7mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 <2µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.08Ammonia as N 0.20 0.91 0.10 0.56mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.01Nitrate as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.01 <0.01 <0.01 <0.01 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.2 0.8 1.2 0.1 1.2mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.2^ 0.8 1.2 0.1 1.2mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.09 1.45 0.32 0.02 0.04mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 0.30 <0.01 <0.01mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 110 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction
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Analytical Results

T2FT3CT4BBH10T3BClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

10-Jan-2018 00:0010-Jan-2018 00:0010-Jan-2018 00:0010-Jan-2018 00:0010-Jan-2018 00:00Client sampling date / time

EM1801303-005EM1801303-004EM1801303-003EM1801303-002EM1801303-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ 110 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 160 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ 160 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

97.31.2-Dichloroethane-D4 104 95.9 98.9 101%217060-07-0

87.5Toluene-D8 91.7 93.2 90.5 92.7%22037-26-5

1104-Bromofluorobenzene 112 115 113 115%2460-00-4
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Analytical Results

------------GW-T3E-AGW-D4Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

------------10-Jan-2018 00:0010-Jan-2018 00:00Client sampling date / time

------------------------EM1801303-007EM1801303-006UnitLORCAS NumberCompound

Result Result ---- ---- ----

EG020F: Dissolved Metals by ICP-MS

0.33Aluminium 0.61 ---- ---- ----mg/L0.017429-90-5

<0.001Arsenic <0.001 ---- ---- ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 ---- ---- ----mg/L0.00017440-43-9

<0.001Chromium <0.001 ---- ---- ----mg/L0.0017440-47-3

<0.001Copper <0.001 ---- ---- ----mg/L0.0017440-50-8

<0.001Lead <0.001 ---- ---- ----mg/L0.0017439-92-1

0.002Manganese 0.008 ---- ---- ----mg/L0.0017439-96-5

<0.001Nickel 0.002 ---- ---- ----mg/L0.0017440-02-0

<0.005Zinc <0.005 ---- ---- ----mg/L0.0057440-66-6

0.11Iron 0.61 ---- ---- ----mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 ---- ---- ----µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.03Ammonia as N 0.43 ---- ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 ---- ---- ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

4.11Nitrate as N <0.01 ---- ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

4.11 <0.01 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.8 0.7 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

4.9^ 0.7 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.06 0.07 ---- ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P 0.04 ---- ---- ----mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 ---- ---- ----µg/L20----C6 - C9 Fraction

<50 <50 ---- ---- ----µg/L50----C10 - C14 Fraction

<100 <100 ---- ---- ----µg/L100----C15 - C28 Fraction

<50 <50 ---- ---- ----µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EM1801303

Roe 8 Rehab:Project

MRIA

Analytical Results

------------GW-T3E-AGW-D4Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

------------10-Jan-2018 00:0010-Jan-2018 00:00Client sampling date / time

------------------------EM1801303-007EM1801303-006UnitLORCAS NumberCompound

Result Result ---- ---- ----

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 ---- ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 ---- ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 ---- ---- ----µg/L20C6_C10-BTEX

<100 <100 ---- ---- ----µg/L100---->C10 - C16 Fraction

<100 <100 ---- ---- ----µg/L100---->C16 - C34 Fraction

<100 <100 ---- ---- ----µg/L100---->C34 - C40 Fraction

<100^ <100 ---- ---- ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 ---- ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 ---- ---- ----µg/L171-43-2

<2Toluene <2 ---- ---- ----µg/L2108-88-3

<2Ethylbenzene <2 ---- ---- ----µg/L2100-41-4

<2meta- & para-Xylene <2 ---- ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 ---- ---- ----µg/L295-47-6

<2^ <2 ---- ---- ----µg/L2----Total Xylenes

<1^ <1 ---- ---- ----µg/L1----Sum of BTEX

<5Naphthalene <5 ---- ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1001.2-Dichloroethane-D4 102 ---- ---- ----%217060-07-0

90.4Toluene-D8 97.8 ---- ---- ----%22037-26-5

1154-Bromofluorobenzene 118 ---- ---- ----%2460-00-4
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Work Order :

:Client

EM1801303

Roe 8 Rehab:Project

MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 73 129

Toluene-D8 2037-26-5 70 125

4-Bromofluorobenzene 460-00-4 71 129
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 8EP1713111

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Tim Williamson Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

10 Hod Way Malaga WA Australia 6090

:Telephone ---- :Telephone 08 9209 7655

:Project MRIA - R8 Rehab Date Samples Received : 21-Nov-2017 16:45

:Order number W81020-103 Date Analysis Commenced : 21-Nov-2017

:C-O-C number ---- Issue Date : 28-Nov-2017 16:15

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

8:No. of samples received

8:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Santusha Pandra Graduate Chemist Perth Organics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP1713111

MRIA - R8 Rehab:Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

ORC METALS conducted by ALS Brisbane, NATA Site No. 818.l
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Work Order :

:Client

EP1713111

MRIA - R8 Rehab:Project

MRIA

Analytical Results

T4CGW-D8GW-D7T3CBH10Client sample IDSub-Matrix: GROUNDWATER

 (Matrix: WATER)

21-Nov-2017 00:0020-Nov-2017 00:0020-Nov-2017 00:0020-Nov-2017 00:0020-Nov-2017 00:00Client sampling date / time

EP1713111-005EP1713111-004EP1713111-003EP1713111-002EP1713111-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.90Aluminium 0.07 0.04 0.35 0.03mg/L0.017429-90-5

0.003Arsenic <0.001 0.002 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

0.001Chromium <0.001 0.001 0.001 <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 0.002 0.002 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.006Manganese 0.011 0.006 0.010 0.007mg/L0.0017439-96-5

0.002Nickel <0.001 0.001 0.002 <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 <0.005mg/L0.0057440-66-6

3.54Iron 0.99 0.07 0.79 4.32mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

0.7Selenium <0.2 0.5 0.9 0.2µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.38Ammonia as N 0.06 0.03 0.28 0.19mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N <0.01 21.3 0.51 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 <0.01 21.3 0.51 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

2.8 0.2 4.8 1.5 0.3mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

2.8^ 0.2 26.1 2.0 0.3mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.12 <0.01 0.84 0.08 <0.01mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.06Reactive Phosphorus as P <0.01 0.20 0.02 <0.01mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EP1713111

MRIA - R8 Rehab:Project

MRIA

Analytical Results

T4CGW-D8GW-D7T3CBH10Client sample IDSub-Matrix: GROUNDWATER

 (Matrix: WATER)

21-Nov-2017 00:0020-Nov-2017 00:0020-Nov-2017 00:0020-Nov-2017 00:0020-Nov-2017 00:00Client sampling date / time

EP1713111-005EP1713111-004EP1713111-003EP1713111-002EP1713111-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ Total Xylenes <2 <2 <2 <2µg/L21330-20-7

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

77.91.2-Dichloroethane-D4 82.9 80.4 80.0 83.6%217060-07-0

110Toluene-D8 107 110 109 108%22037-26-5

88.74-Bromofluorobenzene 89.1 88.2 88.7 86.2%2460-00-4
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Work Order :

:Client

EP1713111

MRIA - R8 Rehab:Project

MRIA

Analytical Results

------------WQA01_201117BH12Client sample IDSub-Matrix: GROUNDWATER

 (Matrix: WATER)

------------20-Nov-2017 00:0021-Nov-2017 00:00Client sampling date / time

------------------------EP1713111-007EP1713111-006UnitLORCAS NumberCompound

Result Result ---- ---- ----

EG020F: Dissolved Metals by ICP-MS

0.02Aluminium 0.04 ---- ---- ----mg/L0.017429-90-5

<0.001Arsenic 0.002 ---- ---- ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 ---- ---- ----mg/L0.00017440-43-9

<0.001Chromium 0.001 ---- ---- ----mg/L0.0017440-47-3

<0.001Copper 0.002 ---- ---- ----mg/L0.0017440-50-8

<0.001Lead <0.001 ---- ---- ----mg/L0.0017439-92-1

0.002Manganese 0.006 ---- ---- ----mg/L0.0017439-96-5

0.002Nickel 0.001 ---- ---- ----mg/L0.0017440-02-0

0.030Zinc <0.005 ---- ---- ----mg/L0.0057440-66-6

<0.05Iron 0.06 ---- ---- ----mg/L0.057439-89-6

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

0.6Selenium 0.5 ---- ---- ----µg/L0.27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.02Ammonia as N 0.02 ---- ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 ---- ---- ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

4.67Nitrate as N 15.8 ---- ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

4.67 15.8 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.6 4.8 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

5.3^ 20.6 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.07 0.86 ---- ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P 0.28 ---- ---- ----mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 ---- ---- ----µg/L20----C6 - C9 Fraction

<50 <50 ---- ---- ----µg/L50----C10 - C14 Fraction

<100 <100 ---- ---- ----µg/L100----C15 - C28 Fraction

<50 <50 ---- ---- ----µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EP1713111

MRIA - R8 Rehab:Project

MRIA

Analytical Results

------------WQA01_201117BH12Client sample IDSub-Matrix: GROUNDWATER

 (Matrix: WATER)

------------20-Nov-2017 00:0021-Nov-2017 00:00Client sampling date / time

------------------------EP1713111-007EP1713111-006UnitLORCAS NumberCompound

Result Result ---- ---- ----

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 ---- ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 ---- ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 ---- ---- ----µg/L20C6_C10-BTEX

<100 <100 ---- ---- ----µg/L100---->C10 - C16 Fraction

<100 <100 ---- ---- ----µg/L100---->C16 - C34 Fraction

<100 <100 ---- ---- ----µg/L100---->C34 - C40 Fraction

<100^ <100 ---- ---- ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 ---- ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 ---- ---- ----µg/L171-43-2

<2Toluene <2 ---- ---- ----µg/L2108-88-3

<2Ethylbenzene <2 ---- ---- ----µg/L2100-41-4

<2meta- & para-Xylene <2 ---- ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 ---- ---- ----µg/L295-47-6

<2^ Total Xylenes <2 ---- ---- ----µg/L21330-20-7

<1^ <1 ---- ---- ----µg/L1----Sum of BTEX

<5Naphthalene <5 ---- ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

82.61.2-Dichloroethane-D4 85.0 ---- ---- ----%217060-07-0

107Toluene-D8 109 ---- ---- ----%22037-26-5

87.04-Bromofluorobenzene 84.3 ---- ---- ----%2460-00-4



7 of 8:Page

Work Order :

:Client

EP1713111

MRIA - R8 Rehab:Project

MRIA

Analytical Results

----------------WQA06_DB TBW 1133Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

----------------20-Nov-2017 00:00Client sampling date / time

--------------------------------EP1713111-008UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EP080/071: Total Petroleum Hydrocarbons

<20 ---- ---- ---- ----µg/L20----C6 - C9 Fraction

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction ---- ---- ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

---- ---- ---- ----µg/L20C6_C10-BTEX

EP080: BTEXN

<1Benzene ---- ---- ---- ----µg/L171-43-2

<2Toluene ---- ---- ---- ----µg/L2108-88-3

<2Ethylbenzene ---- ---- ---- ----µg/L2100-41-4

<2meta- & para-Xylene ---- ---- ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene ---- ---- ---- ----µg/L295-47-6

<2^ Total Xylenes ---- ---- ---- ----µg/L21330-20-7

<1^ ---- ---- ---- ----µg/L1----Sum of BTEX

<5Naphthalene ---- ---- ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

83.11.2-Dichloroethane-D4 ---- ---- ---- ----%217060-07-0

108Toluene-D8 ---- ---- ---- ----%22037-26-5

86.14-Bromofluorobenzene ---- ---- ---- ----%2460-00-4
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Work Order :

:Client

EP1713111

MRIA - R8 Rehab:Project

MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: GROUNDWATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 7EP1802093

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Klinton   Breese Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 07-Feb-2018 16:30

:Order number W81020-103 Date Analysis Commenced : 07-Feb-2018

:C-O-C number ---- Issue Date : 15-Feb-2018 17:46

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

8:No. of samples received

8:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Wangara, WA

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

David Viner SENIOR LAB TECH Perth Organics, Wangara, WA

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Jeremy Truong Laboratory Manager Perth Inorganics, Wangara, WA

Santusha Pandra Graduate Chemist Perth Organics, Wangara, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP1802093

MRIA (Roe 8 Rehab):Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Metals conducted by ALS Sydney, NATA accreditation no. 825, site no 10911.l

EG093: Samples were run under EG094 method due to low TDS content.l
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Work Order :

:Client

EP1802093

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

GW-T3E-ANLWS-N2A1EA1NA1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

06-Feb-2018 00:0007-Feb-2018 00:0007-Feb-2018 00:0007-Feb-2018 00:0007-Feb-2018 00:00Client sampling date / time

EP1802093-005EP1802093-004EP1802093-003EP1802093-002EP1802093-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.06Aluminium 0.11 0.03 0.05 0.59mg/L0.017429-90-5

0.005Arsenic 0.005 0.004 0.006 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

0.002Chromium 0.002 0.001 0.002 0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

0.001Lead 0.004 <0.001 0.001 <0.001mg/L0.0017439-92-1

0.351Manganese 0.180 0.142 0.338 0.007mg/L0.0017439-96-5

<0.001Nickel 0.001 <0.001 0.001 0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 <0.005mg/L0.0057440-66-6

4.05Iron 3.36 2.52 3.89 0.63mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.10Aluminium 1.36 0.13 0.12 ----mg/L0.017429-90-5

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

0.003Chromium 0.004 0.002 0.003 ----mg/L0.0017440-47-3

0.391Manganese 0.230 0.202 0.389 ----mg/L0.0017439-96-5

0.001Nickel 0.002 0.001 0.001 ----mg/L0.0017440-02-0

0.006Zinc 0.062 0.006 0.011 ----mg/L0.0057440-66-6

7.08Iron 11.5 6.01 8.45 ----mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 <2µg/L27782-49-2

EG093T: Total Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 ----µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.05Ammonia as N 0.07 0.05 0.05 0.30mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 <0.01 <0.01 <0.01 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

6.2 11.3 7.6 8.3 1.0mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

6.2^ 11.3 7.6 8.3 1.0mg/L0.1----Total Nitrogen as N
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:Client

EP1802093

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

GW-T3E-ANLWS-N2A1EA1NA1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

06-Feb-2018 00:0007-Feb-2018 00:0007-Feb-2018 00:0007-Feb-2018 00:0007-Feb-2018 00:00Client sampling date / time

EP1802093-005EP1802093-004EP1802093-003EP1802093-002EP1802093-001UnitLORCAS NumberCompound

Result Result Result Result Result

EK067G: Total Phosphorus as P by Discrete Analyser

0.55 0.95 0.82 1.00 0.06mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.10Reactive Phosphorus as P 0.03 0.07 0.14 0.03mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

153 80 95 308 ----mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

160 280 240 400 <100µg/L100----C15 - C28 Fraction

90 180 110 190 <50µg/L50----C29 - C36 Fraction

250^ 460 350 590 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

220 410 310 550 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

220^ 410 310 550 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1101.2-Dichloroethane-D4 107 110 109 111%217060-07-0

99.0Toluene-D8 102 98.1 99.2 99.0%22037-26-5

95.04-Bromofluorobenzene 95.4 93.2 94.1 92.8%2460-00-4
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MRIA

Analytical Results

--------WQA01_060218T2FGW-D5Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

--------06-Feb-2018 00:0006-Feb-2018 00:0006-Feb-2018 00:00Client sampling date / time

----------------EP1802093-008EP1802093-007EP1802093-006UnitLORCAS NumberCompound

Result Result Result ---- ----

EG020F: Dissolved Metals by ICP-MS

0.30Aluminium 0.05 0.63 ---- ----mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 ---- ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 ---- ----mg/L0.00017440-43-9

0.001Chromium <0.001 0.001 ---- ----mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 ---- ----mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 ---- ----mg/L0.0017439-92-1

0.007Manganese 0.053 0.007 ---- ----mg/L0.0017439-96-5

<0.001Nickel <0.001 0.001 ---- ----mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 ---- ----mg/L0.0057440-66-6

6.38Iron 1.97 0.68 ---- ----mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 ---- ----µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.12Ammonia as N 0.44 0.31 ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 ---- ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.01Nitrate as N <0.01 0.02 ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.01 <0.01 0.02 ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.6 1.1 1.1 ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.6^ 1.1 1.1 ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.02 0.01 0.05 ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P 0.01 0.03 ---- ----mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 ---- ----µg/L20----C6 - C9 Fraction

<50 <50 <50 ---- ----µg/L50----C10 - C14 Fraction

<100 <100 <100 ---- ----µg/L100----C15 - C28 Fraction

<50 <50 <50 ---- ----µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EP1802093

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

--------WQA01_060218T2FGW-D5Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

--------06-Feb-2018 00:0006-Feb-2018 00:0006-Feb-2018 00:00Client sampling date / time

----------------EP1802093-008EP1802093-007EP1802093-006UnitLORCAS NumberCompound

Result Result Result ---- ----

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 ---- ----µg/L20C6_C10-BTEX

<100 <100 <100 ---- ----µg/L100---->C10 - C16 Fraction

<100 <100 <100 ---- ----µg/L100---->C16 - C34 Fraction

<100 <100 <100 ---- ----µg/L100---->C34 - C40 Fraction

<100^ <100 <100 ---- ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 ---- ----µg/L171-43-2

<2Toluene <2 <2 ---- ----µg/L2108-88-3

<2Ethylbenzene <2 <2 ---- ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 ---- ----µg/L295-47-6

<2^ <2 <2 ---- ----µg/L2----Total Xylenes

<1^ <1 <1 ---- ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1081.2-Dichloroethane-D4 110 109 ---- ----%217060-07-0

98.7Toluene-D8 97.8 99.0 ---- ----%22037-26-5

92.84-Bromofluorobenzene 89.7 93.3 ---- ----%2460-00-4
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MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 9EP1802224

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Klinton   Breese Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 09-Feb-2018 16:00

:Order number W81020-103 Date Analysis Commenced : 09-Feb-2018

:C-O-C number ---- Issue Date : 19-Feb-2018 17:46

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

10:No. of samples received

10:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Wangara, WA

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Jeremy Truong Laboratory Manager Perth Inorganics, Wangara, WA

Santusha Pandra Graduate Chemist Perth Organics, Wangara, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Metals conducted by ALS Sydney, NATA accreditation no. 825, site no 10911.l
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EP1802224
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MRIA

Analytical Results

--------GW-D4GW-D3BH12Client sample IDSub-Matrix: GROUNDWATER

 (Matrix: WATER)

--------09-Feb-2018 00:0009-Feb-2018 00:0009-Feb-2018 00:00Client sampling date / time

----------------EP1802224-007EP1802224-006EP1802224-005UnitLORCAS NumberCompound

Result Result Result ---- ----

EG020F: Dissolved Metals by ICP-MS

<0.01Aluminium 0.02 0.66 ---- ----mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 ---- ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 ---- ----mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 ---- ----mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 ---- ----mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 ---- ----mg/L0.0017439-92-1

<0.001Manganese 0.006 <0.001 ---- ----mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 ---- ----mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 ---- ----mg/L0.0057440-66-6

<0.05Iron 0.51 0.15 ---- ----mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 ---- ----µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.03Ammonia as N 0.04 0.03 ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 ---- ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

4.84Nitrate as N 0.37 2.16 ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

4.84 0.37 2.16 ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.9 0.2 0.5 ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

5.7^ 0.6 2.7 ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.03 <0.01 0.01 ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 <0.01 ---- ----mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 ---- ----µg/L20----C6 - C9 Fraction

<50 <50 <50 ---- ----µg/L50----C10 - C14 Fraction

<100 <100 <100 ---- ----µg/L100----C15 - C28 Fraction

<50 <50 <50 ---- ----µg/L50----C29 - C36 Fraction
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MRIA

Analytical Results

--------GW-D4GW-D3BH12Client sample IDSub-Matrix: GROUNDWATER

 (Matrix: WATER)

--------09-Feb-2018 00:0009-Feb-2018 00:0009-Feb-2018 00:00Client sampling date / time

----------------EP1802224-007EP1802224-006EP1802224-005UnitLORCAS NumberCompound

Result Result Result ---- ----

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 ---- ----µg/L20C6_C10-BTEX

<100 <100 <100 ---- ----µg/L100---->C10 - C16 Fraction

<100 <100 <100 ---- ----µg/L100---->C16 - C34 Fraction

<100 <100 <100 ---- ----µg/L100---->C34 - C40 Fraction

<100^ <100 <100 ---- ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 ---- ----µg/L171-43-2

<2Toluene <2 <2 ---- ----µg/L2108-88-3

<2Ethylbenzene <2 <2 ---- ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 ---- ----µg/L295-47-6

<2^ <2 <2 ---- ----µg/L2----Total Xylenes

<1^ <1 <1 ---- ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1371.2-Dichloroethane-D4 114 110 ---- ----%217060-07-0

93.2Toluene-D8 90.9 90.9 ---- ----%22037-26-5

89.44-Bromofluorobenzene 89.7 88.4 ---- ----%2460-00-4
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Analytical Results

----WQA02_080218BLNS-B1A2SA2Client sample IDSub-Matrix: SURFACE WATER

 (Matrix: WATER)

----08-Feb-2018 00:0008-Feb-2018 00:0008-Feb-2018 00:0008-Feb-2018 00:00Client sampling date / time

--------EP1802224-004EP1802224-003EP1802224-002EP1802224-001UnitLORCAS NumberCompound

Result Result Result Result ----

EG020F: Dissolved Metals by ICP-MS

0.05Aluminium 0.05 0.05 0.05 ----mg/L0.017429-90-5

0.002Arsenic 0.002 0.002 0.002 ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 ----mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 ----mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 ----mg/L0.0017439-92-1

0.006Manganese 0.006 0.006 0.007 ----mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 ----mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 ----mg/L0.0057440-66-6

0.06Iron 0.06 <0.05 <0.05 ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.07Aluminium 0.07 0.06 0.06 ----mg/L0.017429-90-5

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 ----mg/L0.0017440-47-3

0.035Manganese 0.033 0.032 0.032 ----mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 ----mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 ----mg/L0.0057440-66-6

0.13Iron 0.12 0.09 0.10 ----mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 ----µg/L27782-49-2

EG093T: Total Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 ----µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.01Ammonia as N 0.01 0.01 <0.01 ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N <0.01 <0.01 <0.01 ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 <0.01 <0.01 <0.01 ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

3.0 2.8 2.9 2.7 ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

3.0^ 2.8 2.9 2.7 ----mg/L0.1----Total Nitrogen as N
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Analytical Results

----WQA02_080218BLNS-B1A2SA2Client sample IDSub-Matrix: SURFACE WATER

 (Matrix: WATER)

----08-Feb-2018 00:0008-Feb-2018 00:0008-Feb-2018 00:0008-Feb-2018 00:00Client sampling date / time

--------EP1802224-004EP1802224-003EP1802224-002EP1802224-001UnitLORCAS NumberCompound

Result Result Result Result ----

EK067G: Total Phosphorus as P by Discrete Analyser

0.15 0.10 0.10 0.08 ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 <0.01 <0.01 ----mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

73 25 26 25 ----mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 ----µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 ----µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 ----µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 ----µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 ----µg/L20C6_C10-BTEX

<100 <100 <100 <100 ----µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 ----µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 ----µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 ----µg/L171-43-2

<2Toluene <2 <2 <2 ----µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 ----µg/L295-47-6

<2^ <2 <2 <2 ----µg/L2----Total Xylenes

<1^ <1 <1 <1 ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1061.2-Dichloroethane-D4 110 140 136 ----%217060-07-0

95.2Toluene-D8 91.8 95.1 94.0 ----%22037-26-5

90.44-Bromofluorobenzene 89.5 88.4 88.9 ----%2460-00-4
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Analytical Results

--------WQA03_090218WQA03_080218WQA04_DB TBW 999Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

--------09-Feb-2018 00:0008-Feb-2018 00:0009-Feb-2018 00:00Client sampling date / time

----------------EP1802224-010EP1802224-009EP1802224-008UnitLORCAS NumberCompound

Result Result Result ---- ----

EG020T: Total Metals by ICP-MS

----Aluminium <0.01 <0.01 ---- ----mg/L0.017429-90-5

----Cadmium <0.0001 <0.0001 ---- ----mg/L0.00017440-43-9

----Chromium <0.001 <0.001 ---- ----mg/L0.0017440-47-3

----Manganese <0.001 <0.001 ---- ----mg/L0.0017439-96-5

----Nickel <0.001 <0.001 ---- ----mg/L0.0017440-02-0

----Zinc <0.005 <0.005 ---- ----mg/L0.0057440-66-6

----Iron <0.05 <0.05 ---- ----mg/L0.057439-89-6

EG093T: Total Metals in Saline Water by ORC-ICPMS

----Selenium <2 <2 ---- ----µg/L27782-49-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 ---- ----µg/L20----C6 - C9 Fraction

---- <50 <50 ---- ----µg/L50----C10 - C14 Fraction

---- <100 <100 ---- ----µg/L100----C15 - C28 Fraction

---- <50 <50 ---- ----µg/L50----C29 - C36 Fraction

----^ <50 <50 ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 ---- ----µg/L20C6_C10-BTEX

---- <100 <100 ---- ----µg/L100---->C10 - C16 Fraction

---- <100 <100 ---- ----µg/L100---->C16 - C34 Fraction

---- <100 <100 ---- ----µg/L100---->C34 - C40 Fraction

----^ <100 <100 ---- ----µg/L100---->C10 - C40 Fraction (sum)

----^ <100 <100 ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 ---- ----µg/L171-43-2

<2Toluene <2 <2 ---- ----µg/L2108-88-3

<2Ethylbenzene <2 <2 ---- ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 ---- ----µg/L295-47-6

<2^ <2 <2 ---- ----µg/L2----Total Xylenes

<1^ <1 <1 ---- ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 ---- ----µg/L591-20-3
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Work Order :

:Client

EP1802224

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

--------WQA03_090218WQA03_080218WQA04_DB TBW 999Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

--------09-Feb-2018 00:0008-Feb-2018 00:0009-Feb-2018 00:00Client sampling date / time

----------------EP1802224-010EP1802224-009EP1802224-008UnitLORCAS NumberCompound

Result Result Result ---- ----

EP080S: TPH(V)/BTEX Surrogates

1371.2-Dichloroethane-D4 136 141 ---- ----%217060-07-0

93.6Toluene-D8 94.8 92.8 ---- ----%22037-26-5

88.74-Bromofluorobenzene 89.9 89.3 ---- ----%2460-00-4
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Work Order :

:Client

EP1802224

MRIA (Roe 8 Rehab):Project

MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: GROUNDWATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125

Recovery Limits (%)Sub-Matrix: SURFACE WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 7EP1802359

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Klinton   Breese Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 13-Feb-2018 16:20

:Order number W81020-103 Date Analysis Commenced : 13-Feb-2018

:C-O-C number ---- Issue Date : 20-Feb-2018 17:20

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

10:No. of samples received

10:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Wangara, WA

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Jeremy Truong Laboratory Manager Perth Inorganics, Wangara, WA

Santusha Pandra Graduate Chemist Perth Organics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 7:Page

Work Order :

:Client

EP1802359

MRIA (Roe 8 Rehab):Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

ORC METALS conducted by ALS Sydney, NATA accreditation no. 825, site no 10911.l

EG093: All samples were run on EG094 method due to low TDS content.l
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Work Order :

:Client

EP1802359

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

T4CT4BT3CT3BGW-D8Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

13-Feb-2018 00:0013-Feb-2018 00:0013-Feb-2018 00:0013-Feb-2018 00:0012-Feb-2018 00:00Client sampling date / time

EP1802359-005EP1802359-004EP1802359-003EP1802359-002EP1802359-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.16Aluminium 0.04 0.05 0.24 0.03mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.004Manganese 0.004 0.015 0.004 0.006mg/L0.0017439-96-5

0.008Nickel <0.001 <0.001 <0.001 <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 <0.005mg/L0.0057440-66-6

0.18Iron 0.70 1.29 0.09 3.90mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 <2µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.14Ammonia as N 0.04 0.09 1.04 0.19mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.57Nitrate as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.57 <0.01 <0.01 <0.01 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.8 0.2 0.2 1.4 0.3mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

1.4^ 0.2 0.2 1.4 0.3mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.04 <0.01 <0.01 0.34 <0.01mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.03Reactive Phosphorus as P <0.01 <0.01 0.34 <0.01mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EP1802359

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

T4CT4BT3CT3BGW-D8Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

13-Feb-2018 00:0013-Feb-2018 00:0013-Feb-2018 00:0013-Feb-2018 00:0012-Feb-2018 00:00Client sampling date / time

EP1802359-005EP1802359-004EP1802359-003EP1802359-002EP1802359-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1071.2-Dichloroethane-D4 104 101 101 104%217060-07-0

96.8Toluene-D8 97.0 99.4 95.3 98.6%22037-26-5

90.14-Bromofluorobenzene 88.7 92.1 90.8 91.7%2460-00-4
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Work Order :

:Client

EP1802359

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

BH10WQA03_130218WQA05_DB TBW 998D2D1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

13-Feb-2018 00:0013-Feb-2018 00:0013-Feb-2018 00:0013-Feb-2018 00:0013-Feb-2018 00:00Client sampling date / time

EP1802359-010EP1802359-009EP1802359-008EP1802359-007EP1802359-006UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.11Aluminium 0.35 ---- ---- 0.24mg/L0.017429-90-5

<0.001Arsenic <0.001 ---- ---- 0.003mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 ---- ---- <0.0001mg/L0.00017440-43-9

<0.001Chromium 0.001 ---- ---- <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 ---- ---- <0.001mg/L0.0017440-50-8

<0.001Lead 0.005 ---- ---- <0.001mg/L0.0017439-92-1

0.001Manganese <0.001 ---- ---- 0.011mg/L0.0017439-96-5

<0.001Nickel <0.001 ---- ---- <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 ---- ---- <0.005mg/L0.0057440-66-6

0.47Iron 0.06 ---- ---- 3.42mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

----Aluminium ---- ---- <0.01 ----mg/L0.017429-90-5

----Cadmium ---- ---- <0.0001 ----mg/L0.00017440-43-9

----Chromium ---- ---- <0.001 ----mg/L0.0017440-47-3

----Manganese ---- ---- <0.001 ----mg/L0.0017439-96-5

----Nickel ---- ---- <0.001 ----mg/L0.0017440-02-0

----Zinc ---- ---- <0.005 ----mg/L0.0057440-66-6

----Iron ---- ---- <0.05 ----mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 ---- ---- <2µg/L27782-49-2

EG093T: Total Metals in Saline Water by ORC-ICPMS

----Selenium ---- ---- <2 ----µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.03Ammonia as N 0.05 ---- ---- 0.16mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

0.01Nitrite as N <0.01 ---- ---- <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.27Nitrate as N 0.23 ---- ---- 0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.28 0.23 ---- ---- 0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.2 1.0 ---- ---- 1.0mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.5^ 1.2 ---- ---- 1.0mg/L0.1----Total Nitrogen as N
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Work Order :

:Client

EP1802359

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

BH10WQA03_130218WQA05_DB TBW 998D2D1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

13-Feb-2018 00:0013-Feb-2018 00:0013-Feb-2018 00:0013-Feb-2018 00:0013-Feb-2018 00:00Client sampling date / time

EP1802359-010EP1802359-009EP1802359-008EP1802359-007EP1802359-006UnitLORCAS NumberCompound

Result Result Result Result Result

EK067G: Total Phosphorus as P by Discrete Analyser

0.02 0.02 ---- ---- 0.04mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 ---- ---- 0.02mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 ---- <50 <50µg/L50----C10 - C14 Fraction

<100 <100 ---- <100 <100µg/L100----C15 - C28 Fraction

<50 <50 ---- <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 ---- <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 ---- <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 ---- <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 ---- <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 ---- <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 ---- <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

99.21.2-Dichloroethane-D4 104 110 105 105%217060-07-0

100Toluene-D8 98.7 95.3 99.9 95.5%22037-26-5

88.64-Bromofluorobenzene 90.3 88.0 88.0 89.2%2460-00-4
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Work Order :

:Client

EP1802359

MRIA (Roe 8 Rehab):Project

MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 9EP1804348

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Klinton   Breese Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone 08 9406 1328

:Project MRIA (Roe 8 Rehab) Date Samples Received : 04-Apr-2018 16:14

:Order number W81020-103 Date Analysis Commenced : 04-Apr-2018

:C-O-C number ---- Issue Date : 13-Apr-2018 00:02

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

14:No. of samples received

14:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Jeremy Truong Laboratory Manager Perth Inorganics, Wangara, WA

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Wangara, WA

Vanessa Nguyen Organic Chemist Perth Organics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP1804348

MRIA (Roe 8 Rehab):Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

ORC Metals analysis conducted by ALS Sydney, NATA accreditation no. 825, site no 10911.l

EG093: All samples were run on EG094 method due to low TDS content.l
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Work Order :

:Client

EP1804348

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

BH12GW-D8GW-D5T2FGW-T3E-AClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

04-Apr-2018 00:0004-Apr-2018 00:0004-Apr-2018 00:0004-Apr-2018 00:0004-Apr-2018 00:00Client sampling date / time

EP1804348-005EP1804348-004EP1804348-003EP1804348-002EP1804348-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.30Aluminium 0.09 0.85 0.31 <0.01mg/L0.017429-90-5

<0.001Arsenic <0.001 0.002 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 0.003 0.001 <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.006Manganese 0.087 <0.001 0.003 <0.001mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 0.005 <0.005 <0.005mg/L0.0057440-66-6

0.38Iron 9.92 0.98 0.23 0.05mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 <2µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.36Ammonia as N 0.44 0.05 0.10 0.03mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N <0.01 <0.01 0.01 4.32mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 <0.01 <0.01 0.01 4.32mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.8 1.3 0.6 1.2 0.9mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.8^ 1.3 0.6 1.2 5.2mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.06 0.02 0.20 0.05 <0.01mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.06Reactive Phosphorus as P <0.01 <0.01 0.02 <0.01mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EP1804348

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

BH12GW-D8GW-D5T2FGW-T3E-AClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

04-Apr-2018 00:0004-Apr-2018 00:0004-Apr-2018 00:0004-Apr-2018 00:0004-Apr-2018 00:00Client sampling date / time

EP1804348-005EP1804348-004EP1804348-003EP1804348-002EP1804348-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1201.2-Dichloroethane-D4 120 125 117 114%217060-07-0

80.9Toluene-D8 95.5 109 101 116%22037-26-5

83.04-Bromofluorobenzene 87.9 93.0 88.1 94.2%2460-00-4
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Work Order :

:Client

EP1804348

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

WQA01_040418WQA05_DB TBW 404WQA03_040418D2D1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

04-Apr-2018 00:0004-Apr-2018 00:0004-Apr-2018 00:0004-Apr-2018 00:0004-Apr-2018 00:00Client sampling date / time

EP1804348-010EP1804348-009EP1804348-008EP1804348-007EP1804348-006UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.08Aluminium 0.23 ---- ---- 0.32mg/L0.017429-90-5

<0.001Arsenic 0.001 ---- ---- <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 ---- ---- <0.0001mg/L0.00017440-43-9

<0.001Chromium 0.001 ---- ---- <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 ---- ---- <0.001mg/L0.0017440-50-8

<0.001Lead 0.002 ---- ---- <0.001mg/L0.0017439-92-1

0.002Manganese <0.001 ---- ---- 0.006mg/L0.0017439-96-5

<0.001Nickel <0.001 ---- ---- <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 ---- ---- <0.005mg/L0.0057440-66-6

0.67Iron 0.06 ---- ---- 0.37mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

----Aluminium ---- <0.01 ---- ----mg/L0.017429-90-5

----Cadmium ---- <0.0001 ---- ----mg/L0.00017440-43-9

----Chromium ---- <0.001 ---- ----mg/L0.0017440-47-3

----Manganese ---- <0.001 ---- ----mg/L0.0017439-96-5

----Nickel ---- <0.001 ---- ----mg/L0.0017440-02-0

----Zinc ---- <0.005 ---- ----mg/L0.0057440-66-6

----Iron ---- <0.05 ---- ----mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 ---- ---- <2µg/L27782-49-2

EG093T: Total Metals in Saline Water by ORC-ICPMS

----Selenium ---- <2 ---- ----µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.04Ammonia as N 0.06 ---- ---- 0.37mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 ---- ---- <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N <0.01 ---- ---- <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 <0.01 ---- ---- <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

<0.1 0.5 ---- ---- 0.7mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

<0.1^ 0.5 ---- ---- 0.7mg/L0.1----Total Nitrogen as N
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Work Order :

:Client

EP1804348

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

WQA01_040418WQA05_DB TBW 404WQA03_040418D2D1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

04-Apr-2018 00:0004-Apr-2018 00:0004-Apr-2018 00:0004-Apr-2018 00:0004-Apr-2018 00:00Client sampling date / time

EP1804348-010EP1804348-009EP1804348-008EP1804348-007EP1804348-006UnitLORCAS NumberCompound

Result Result Result Result Result

EK067G: Total Phosphorus as P by Discrete Analyser

0.01 <0.01 ---- ---- 0.06mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 ---- ---- 0.05mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 ---- <50µg/L50----C10 - C14 Fraction

<100 <100 <100 ---- <100µg/L100----C15 - C28 Fraction

<50 <50 <50 ---- <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 ---- <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 ---- <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 ---- <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 ---- <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 ---- <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 ---- <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1231.2-Dichloroethane-D4 120 108 120 128%217060-07-0

117Toluene-D8 89.4 101 83.7 92.9%22037-26-5

93.04-Bromofluorobenzene 94.1 93.7 86.2 93.7%2460-00-4
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Work Order :

:Client

EP1804348

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

----WAQ02_040418A2SA2BLNS-B1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

----04-Apr-2018 00:0004-Apr-2018 00:0004-Apr-2018 00:0004-Apr-2018 00:00Client sampling date / time

--------EP1804348-014EP1804348-013EP1804348-012EP1804348-011UnitLORCAS NumberCompound

Result Result Result Result ----

EG020F: Dissolved Metals by ICP-MS

0.06Aluminium 0.06 0.05 0.06 ----mg/L0.017429-90-5

0.003Arsenic 0.003 0.003 0.003 ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 ----mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 ----mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 ----mg/L0.0017439-92-1

0.014Manganese 0.017 0.014 0.015 ----mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 ----mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 ----mg/L0.0057440-66-6

0.07Iron 0.07 0.14 0.08 ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.35Aluminium 0.07 0.14 0.11 ----mg/L0.017429-90-5

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

0.001Chromium <0.001 <0.001 <0.001 ----mg/L0.0017440-47-3

0.047Manganese 0.041 0.042 0.041 ----mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 ----mg/L0.0017440-02-0

0.006Zinc 0.011 <0.005 <0.005 ----mg/L0.0057440-66-6

0.83Iron 0.14 0.34 0.28 ----mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 ----µg/L27782-49-2

EG093T: Total Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 ----µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.07Ammonia as N 0.07 0.06 0.09 ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N <0.01 <0.01 <0.01 ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 <0.01 <0.01 <0.01 ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

5.1 3.8 4.3 4.0 ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

5.1^ 3.8 4.3 4.0 ----mg/L0.1----Total Nitrogen as N
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Work Order :

:Client

EP1804348

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

----WAQ02_040418A2SA2BLNS-B1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

----04-Apr-2018 00:0004-Apr-2018 00:0004-Apr-2018 00:0004-Apr-2018 00:00Client sampling date / time

--------EP1804348-014EP1804348-013EP1804348-012EP1804348-011UnitLORCAS NumberCompound

Result Result Result Result ----

EK067G: Total Phosphorus as P by Discrete Analyser

0.18 0.08 0.13 0.09 ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 <0.01 <0.01 ----mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

24 19 32 50 ----mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 ----µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 ----µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 ----µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 ----µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 ----µg/L20C6_C10-BTEX

<100 <100 <100 <100 ----µg/L100---->C10 - C16 Fraction

<100 120 <100 100 ----µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 ----µg/L100---->C34 - C40 Fraction

<100^ 120 <100 100 ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 ----µg/L171-43-2

<2Toluene <2 <2 <2 ----µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 ----µg/L295-47-6

<2^ <2 <2 <2 ----µg/L2----Total Xylenes

<1^ <1 <1 <1 ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1001.2-Dichloroethane-D4 121 124 124 ----%217060-07-0

102Toluene-D8 108 101 84.7 ----%22037-26-5

84.94-Bromofluorobenzene 103 81.1 84.6 ----%2460-00-4
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Work Order :

:Client

EP1804348

MRIA (Roe 8 Rehab):Project

MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 7EP1803361

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Klinton   Breese Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone 08 9406 1328

:Project MRIA (Roe 8 Rehab) Date Samples Received : 09-Mar-2018 15:20

:Order number W81020-103 Date Analysis Commenced : 09-Mar-2018

:C-O-C number ---- Issue Date : 16-Mar-2018 17:28

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

10:No. of samples received

10:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP1803361

MRIA (Roe 8 Rehab):Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Metals conducted by ALS Sydney, NATA accreditation no. 825, site no 10911.l

EG020: It is recognised that total concentration is less than dissolved for some metal analytes. However, the difference is within experimental variation of the methods.l
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Work Order :

:Client

EP1803361

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

A2SNLWS-N2BH10T3CT3BClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

09-Mar-2018 00:0009-Mar-2018 00:0009-Mar-2018 00:0009-Mar-2018 00:0009-Mar-2018 00:00Client sampling date / time

EP1803361-005EP1803361-004EP1803361-003EP1803361-002EP1803361-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.02Aluminium 0.02 0.28 0.01 0.05mg/L0.017429-90-5

<0.001Arsenic <0.001 0.003 0.003 0.002mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 0.002 <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.004Manganese 0.022 0.011 0.490 0.012mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 0.001 <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 <0.005mg/L0.0057440-66-6

0.76Iron 1.95 2.99 1.04 <0.05mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

----Aluminium ---- ---- 0.03 0.07mg/L0.017429-90-5

----Cadmium ---- ---- <0.0001 <0.0001mg/L0.00017440-43-9

----Chromium ---- ---- 0.002 <0.001mg/L0.0017440-47-3

----Manganese ---- ---- 0.478 0.041mg/L0.0017439-96-5

----Nickel ---- ---- 0.001 <0.001mg/L0.0017440-02-0

----Zinc ---- ---- <0.005 <0.005mg/L0.0057440-66-6

----Iron ---- ---- 7.31 0.14mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 <2µg/L27782-49-2

EG093T: Total Metals in Saline Water by ORC-ICPMS

----Selenium ---- ---- <2 <2µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.03Ammonia as N 0.07 0.12 0.02 <0.01mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N 0.01 <0.01 <0.01 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 0.01 <0.01 <0.01 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.4 0.2 1.0 6.1 3.5mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.4^ 0.2 1.0 6.1 3.5mg/L0.1----Total Nitrogen as N
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Work Order :

:Client

EP1803361

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

A2SNLWS-N2BH10T3CT3BClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

09-Mar-2018 00:0009-Mar-2018 00:0009-Mar-2018 00:0009-Mar-2018 00:0009-Mar-2018 00:00Client sampling date / time

EP1803361-005EP1803361-004EP1803361-003EP1803361-002EP1803361-001UnitLORCAS NumberCompound

Result Result Result Result Result

EK067G: Total Phosphorus as P by Discrete Analyser

0.02 0.02 0.05 0.17 0.11mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 0.01 <0.01 <0.01mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

---- ---- ---- 68 20mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 180 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 180 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 200 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 200 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1231.2-Dichloroethane-D4 126 137 135 138%217060-07-0

98.2Toluene-D8 97.9 94.6 92.2 91.0%22037-26-5

73.34-Bromofluorobenzene 73.4 72.5 76.8 74.4%2460-00-4
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Work Order :
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MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

WQA02_090318WQA03_090318WQA05_TBW119A2BLNS-B1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

09-Mar-2018 00:0009-Mar-2018 00:0009-Mar-2018 00:0009-Mar-2018 00:0009-Mar-2018 00:00Client sampling date / time

EP1803361-010EP1803361-009EP1803361-008EP1803361-007EP1803361-006UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.05Aluminium 0.04 ---- ---- 0.05mg/L0.017429-90-5

0.002Arsenic 0.003 ---- ---- 0.003mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 ---- ---- <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 ---- ---- <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 ---- ---- <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 ---- ---- <0.001mg/L0.0017439-92-1

0.015Manganese 0.014 ---- ---- 0.015mg/L0.0017439-96-5

<0.001Nickel <0.001 ---- ---- <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 ---- ---- <0.005mg/L0.0057440-66-6

0.05Iron <0.05 ---- ---- <0.05mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.08Aluminium 0.07 ---- <0.01 0.07mg/L0.017429-90-5

<0.0001Cadmium <0.0001 ---- <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 ---- <0.001 <0.001mg/L0.0017440-47-3

0.041Manganese 0.048 ---- <0.001 0.038mg/L0.0017439-96-5

<0.001Nickel <0.001 ---- <0.001 <0.001mg/L0.0017440-02-0

0.014Zinc <0.005 ---- <0.005 <0.005mg/L0.0057440-66-6

0.14Iron 0.12 ---- <0.05 0.13mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 ---- ---- <2µg/L27782-49-2

EG093T: Total Metals in Saline Water by ORC-ICPMS

<2Selenium <2 ---- <2 <2µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

<0.01Ammonia as N <0.01 ---- ---- <0.01mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 ---- ---- <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.01Nitrate as N <0.01 ---- ---- <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.01 <0.01 ---- ---- <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

3.5 3.6 ---- ---- 3.6mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

3.5^ 3.6 ---- ---- 3.6mg/L0.1----Total Nitrogen as N
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Work Order :

:Client

EP1803361

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

WQA02_090318WQA03_090318WQA05_TBW119A2BLNS-B1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

09-Mar-2018 00:0009-Mar-2018 00:0009-Mar-2018 00:0009-Mar-2018 00:0009-Mar-2018 00:00Client sampling date / time

EP1803361-010EP1803361-009EP1803361-008EP1803361-007EP1803361-006UnitLORCAS NumberCompound

Result Result Result Result Result

EK067G: Total Phosphorus as P by Discrete Analyser

0.13 0.10 ---- ---- 0.13mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 ---- ---- <0.01mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

25 19 ---- ---- 24mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 ---- <50 <50µg/L50----C10 - C14 Fraction

<100 <100 ---- <100 <100µg/L100----C15 - C28 Fraction

<50 <50 ---- <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 ---- <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 ---- <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 ---- <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 ---- <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 ---- <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 ---- <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1381.2-Dichloroethane-D4 136 124 127 139%217060-07-0

90.8Toluene-D8 91.5 95.4 94.5 91.8%22037-26-5

72.34-Bromofluorobenzene 72.3 71.8 71.8 72.5%2460-00-4
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MRIA (Roe 8 Rehab):Project

MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 6EP1803480

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Klinton   Breese Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone 08 9406 1328

:Project MRIA (Roe 8 Rehab) Date Samples Received : 13-Mar-2018 16:30

:Order number W181020-103 Date Analysis Commenced : 13-Mar-2018

:C-O-C number ---- Issue Date : 20-Mar-2018 08:51

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

4:No. of samples received

4:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Jeremy Truong Laboratory Manager Perth Inorganics, Wangara, WA

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Metals conducted by ALS Sydney, NATA accreditation no. 825, site no 10911.l

EG093: All samples were run on EG094 method due to low TDS content.l
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:Client

EP1803480

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

--------BH12GW-D8GW-D4Client sample IDSub-Matrix: GROUNDWATER

 (Matrix: WATER)

--------13-Mar-2018 00:0013-Mar-2018 00:0012-Mar-2018 00:00Client sampling date / time

----------------EP1803480-003EP1803480-002EP1803480-001UnitLORCAS NumberCompound

Result Result Result ---- ----

EG020F: Dissolved Metals by ICP-MS

0.38Aluminium 0.16 <0.01 ---- ----mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 ---- ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 ---- ----mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 ---- ----mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 ---- ----mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 ---- ----mg/L0.0017439-92-1

0.001Manganese 0.003 <0.001 ---- ----mg/L0.0017439-96-5

<0.001Nickel 0.007 <0.001 ---- ----mg/L0.0017440-02-0

0.030Zinc 0.006 0.010 ---- ----mg/L0.0057440-66-6

0.10Iron 0.32 <0.05 ---- ----mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 ---- ----µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.02Ammonia as N 0.10 0.02 ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

0.01Nitrite as N <0.01 <0.01 ---- ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

4.19Nitrate as N 0.05 4.72 ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

4.20 0.05 4.72 ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.3 1.0 0.5 ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

4.5^ 1.0 5.2 ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.02 0.05 <0.02 ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P 0.02 <0.01 ---- ----mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 ---- ----µg/L20----C6 - C9 Fraction

<50 <50 <50 ---- ----µg/L50----C10 - C14 Fraction

<100 <100 <100 ---- ----µg/L100----C15 - C28 Fraction

<50 <50 <50 ---- ----µg/L50----C29 - C36 Fraction



4 of 6:Page

Work Order :

:Client

EP1803480

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

--------BH12GW-D8GW-D4Client sample IDSub-Matrix: GROUNDWATER

 (Matrix: WATER)

--------13-Mar-2018 00:0013-Mar-2018 00:0012-Mar-2018 00:00Client sampling date / time

----------------EP1803480-003EP1803480-002EP1803480-001UnitLORCAS NumberCompound

Result Result Result ---- ----

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 ---- ----µg/L20C6_C10-BTEX

<100 <100 <100 ---- ----µg/L100---->C10 - C16 Fraction

<100 <100 <100 ---- ----µg/L100---->C16 - C34 Fraction

<100 <100 <100 ---- ----µg/L100---->C34 - C40 Fraction

<100^ <100 <100 ---- ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 ---- ----µg/L171-43-2

<2Toluene <2 <2 ---- ----µg/L2108-88-3

<2Ethylbenzene <2 <2 ---- ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 ---- ----µg/L295-47-6

<2^ <2 <2 ---- ----µg/L2----Total Xylenes

<1^ <1 <1 ---- ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

78.81.2-Dichloroethane-D4 67.0 70.0 ---- ----%217060-07-0

109Toluene-D8 121 109 ---- ----%22037-26-5

87.14-Bromofluorobenzene 79.5 87.4 ---- ----%2460-00-4
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MRIA

Analytical Results

----------------WQA04_TBW118Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

----------------13-Mar-2018 00:00Client sampling date / time

--------------------------------EP1803480-004UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EP080/071: Total Petroleum Hydrocarbons

<20 ---- ---- ---- ----µg/L20----C6 - C9 Fraction

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction ---- ---- ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

---- ---- ---- ----µg/L20C6_C10-BTEX

EP080: BTEXN

<1Benzene ---- ---- ---- ----µg/L171-43-2

<2Toluene ---- ---- ---- ----µg/L2108-88-3

<2Ethylbenzene ---- ---- ---- ----µg/L2100-41-4

<2meta- & para-Xylene ---- ---- ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene ---- ---- ---- ----µg/L295-47-6

<2^ ---- ---- ---- ----µg/L2----Total Xylenes

<1^ ---- ---- ---- ----µg/L1----Sum of BTEX

<5Naphthalene ---- ---- ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

68.61.2-Dichloroethane-D4 ---- ---- ---- ----%217060-07-0

110Toluene-D8 ---- ---- ---- ----%22037-26-5

87.64-Bromofluorobenzene ---- ---- ---- ----%2460-00-4
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:Client
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MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: GROUNDWATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 9EP1803299

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Klinton   Breese Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone 08 9406 1328

:Project MRIA (Roe 8 Rehab) Date Samples Received : 08-Mar-2018 14:55

:Order number W81020-103 Date Analysis Commenced : 08-Mar-2018

:C-O-C number ---- Issue Date : 16-Mar-2018 10:48

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

11:No. of samples received

11:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Daniel Fisher Inorganics Analyst Perth Inorganics, Wangara, WA

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Jeremy Truong Laboratory Manager Perth Inorganics, Wangara, WA

Raymond Commodore Instrument Chemist Sydney Inorganics, Smithfield, NSW

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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EP1803299

MRIA (Roe 8 Rehab):Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

ORC METALS conducted by ALS Sydney, NATA accreditation no. 825, site no 10911.l

EP080: Samples EP1803299-001 and 010 are positive for the C6-C9 fraction due to compounds other than BTEX.l
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EP1803299

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

T4CT4BGW-D5GW-D3GW-T3E-AClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

08-Mar-2018 00:0008-Mar-2018 00:0008-Mar-2018 00:0008-Mar-2018 00:0008-Mar-2018 00:00Client sampling date / time

EP1803299-005EP1803299-004EP1803299-003EP1803299-002EP1803299-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.40Aluminium 0.02 0.51 0.23 0.02mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

0.001Chromium <0.001 0.002 <0.001 <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.007Manganese 0.006 0.003 0.004 0.006mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 <0.005mg/L0.0057440-66-6

0.44Iron 0.58 3.97 0.08 3.94mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 <2µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.36Ammonia as N 0.03 0.09 0.83 0.20mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N 0.22 <0.01 <0.01 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 0.22 <0.01 <0.01 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.8 <0.1 0.5 1.0 0.4mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.8^ 0.2 0.5 1.0 0.4mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.05 1.11 0.01 0.27 <0.01mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.05Reactive Phosphorus as P <0.01 0.01 0.27 <0.01mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

30 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction
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EP1803299
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MRIA

Analytical Results

T4CT4BGW-D5GW-D3GW-T3E-AClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

08-Mar-2018 00:0008-Mar-2018 00:0008-Mar-2018 00:0008-Mar-2018 00:0008-Mar-2018 00:00Client sampling date / time

EP1803299-005EP1803299-004EP1803299-003EP1803299-002EP1803299-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1001.2-Dichloroethane-D4 88.4 102 103 104%217060-07-0

95.6Toluene-D8 103 97.1 96.7 94.8%22037-26-5

79.24-Bromofluorobenzene 72.4 76.6 84.0 79.5%2460-00-4
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Work Order :

:Client

EP1803299

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

WQA01_080318WQA03_080318WQA04_TBW 117D2D1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

08-Mar-2018 00:0008-Mar-2018 00:0008-Mar-2018 00:0008-Mar-2018 00:0008-Mar-2018 00:00Client sampling date / time

EP1803299-010EP1803299-009EP1803299-008EP1803299-007EP1803299-006UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.07Aluminium 0.30 ---- ---- 0.41mg/L0.017429-90-5

<0.001Arsenic <0.001 ---- ---- <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 ---- ---- <0.0001mg/L0.00017440-43-9

<0.001Chromium 0.001 ---- ---- <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 ---- ---- <0.001mg/L0.0017440-50-8

<0.001Lead 0.004 ---- ---- <0.001mg/L0.0017439-92-1

0.002Manganese <0.001 ---- ---- 0.007mg/L0.0017439-96-5

<0.001Nickel <0.001 ---- ---- <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 ---- ---- <0.005mg/L0.0057440-66-6

0.58Iron 0.06 ---- ---- 0.45mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

----Aluminium ---- ---- <0.01 ----mg/L0.017429-90-5

----Cadmium ---- ---- <0.0001 ----mg/L0.00017440-43-9

----Chromium ---- ---- <0.001 ----mg/L0.0017440-47-3

----Manganese ---- ---- <0.001 ----mg/L0.0017439-96-5

----Nickel ---- ---- <0.001 ----mg/L0.0017440-02-0

----Zinc ---- ---- <0.005 ----mg/L0.0057440-66-6

----Iron ---- ---- <0.05 ----mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 ---- ---- <2µg/L27782-49-2

EG093T: Total Metals in Saline Water by ORC-ICPMS

----Selenium ---- ---- <2 ----µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.03Ammonia as N 0.04 ---- ---- 0.36mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 ---- ---- <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.06Nitrate as N 0.26 ---- ---- <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.06 0.26 ---- ---- <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

<0.1 0.6 ---- ---- 0.8mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

<0.1^ 0.9 ---- ---- 0.8mg/L0.1----Total Nitrogen as N
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Work Order :

:Client

EP1803299

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

WQA01_080318WQA03_080318WQA04_TBW 117D2D1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

08-Mar-2018 00:0008-Mar-2018 00:0008-Mar-2018 00:0008-Mar-2018 00:0008-Mar-2018 00:00Client sampling date / time

EP1803299-010EP1803299-009EP1803299-008EP1803299-007EP1803299-006UnitLORCAS NumberCompound

Result Result Result Result Result

EK067G: Total Phosphorus as P by Discrete Analyser

<0.01 <0.01 ---- ---- 0.06mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 ---- ---- 0.05mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 30µg/L20----C6 - C9 Fraction

<50 <50 ---- <50 <50µg/L50----C10 - C14 Fraction

<100 <100 ---- <100 <100µg/L100----C15 - C28 Fraction

<50 <50 ---- <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 ---- <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 ---- <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 ---- <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 ---- <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 ---- <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 ---- <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

97.41.2-Dichloroethane-D4 98.8 94.9 91.9 101%217060-07-0

98.2Toluene-D8 97.9 97.6 101 99.8%22037-26-5

76.54-Bromofluorobenzene 79.2 76.2 74.6 78.8%2460-00-4
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Work Order :

:Client

EP1803299

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

----------------T2FClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

----------------08-Mar-2018 00:00Client sampling date / time

--------------------------------EP1803299-011UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EG020F: Dissolved Metals by ICP-MS

0.04Aluminium ---- ---- ---- ----mg/L0.017429-90-5

<0.001Arsenic ---- ---- ---- ----mg/L0.0017440-38-2

<0.0001Cadmium ---- ---- ---- ----mg/L0.00017440-43-9

<0.001Chromium ---- ---- ---- ----mg/L0.0017440-47-3

<0.001Copper ---- ---- ---- ----mg/L0.0017440-50-8

<0.001Lead ---- ---- ---- ----mg/L0.0017439-92-1

0.045Manganese ---- ---- ---- ----mg/L0.0017439-96-5

<0.001Nickel ---- ---- ---- ----mg/L0.0017440-02-0

<0.005Zinc ---- ---- ---- ----mg/L0.0057440-66-6

1.63Iron ---- ---- ---- ----mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium ---- ---- ---- ----µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.38Ammonia as N ---- ---- ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N ---- ---- ---- ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N ---- ---- ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 ---- ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.7 ---- ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.7^ ---- ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.02 ---- ---- ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.02Reactive Phosphorus as P ---- ---- ---- ----mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 ---- ---- ---- ----µg/L20----C6 - C9 Fraction

<50 ---- ---- ---- ----µg/L50----C10 - C14 Fraction

<100 ---- ---- ---- ----µg/L100----C15 - C28 Fraction

<50 ---- ---- ---- ----µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EP1803299

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

----------------T2FClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

----------------08-Mar-2018 00:00Client sampling date / time

--------------------------------EP1803299-011UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ ---- ---- ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction ---- ---- ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

---- ---- ---- ----µg/L20C6_C10-BTEX

<100 ---- ---- ---- ----µg/L100---->C10 - C16 Fraction

<100 ---- ---- ---- ----µg/L100---->C16 - C34 Fraction

<100 ---- ---- ---- ----µg/L100---->C34 - C40 Fraction

<100^ ---- ---- ---- ----µg/L100---->C10 - C40 Fraction (sum)

<100^ ---- ---- ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene ---- ---- ---- ----µg/L171-43-2

<2Toluene ---- ---- ---- ----µg/L2108-88-3

<2Ethylbenzene ---- ---- ---- ----µg/L2100-41-4

<2meta- & para-Xylene ---- ---- ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene ---- ---- ---- ----µg/L295-47-6

<2^ ---- ---- ---- ----µg/L2----Total Xylenes

<1^ ---- ---- ---- ----µg/L1----Sum of BTEX

<5Naphthalene ---- ---- ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1081.2-Dichloroethane-D4 ---- ---- ---- ----%217060-07-0

93.2Toluene-D8 ---- ---- ---- ----%22037-26-5

79.44-Bromofluorobenzene ---- ---- ---- ----%2460-00-4
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Work Order :

:Client

EP1803299

MRIA (Roe 8 Rehab):Project

MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 7EP1804292

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Klinton   Breese Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone 08 9406 1328

:Project MRIA (Roe 8 Rehab) Date Samples Received : 03-Apr-2018 17:05

:Order number W81020-103 Date Analysis Commenced : 03-Apr-2018

:C-O-C number ---- Issue Date : 11-Apr-2018 17:48

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

9:No. of samples received

9:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Jeremy Truong Laboratory Manager Perth Inorganics, Wangara, WA

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP1804292

MRIA (Roe 8 Rehab):Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

ORC METALS conducted by ALS Sydney, NATA accreditation no. 825, site no 10911.l
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Work Order :

:Client

EP1804292

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

T3CT3BBH10GW-D4GW-D3Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

03-Apr-2018 00:0003-Apr-2018 00:0003-Apr-2018 00:0003-Apr-2018 00:0003-Apr-2018 00:00Client sampling date / time

EP1804292-005EP1804292-004EP1804292-003EP1804292-002EP1804292-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.02Aluminium 3.55 0.02 0.04 0.01mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium 0.004 <0.001 <0.001 <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.004Manganese <0.001 0.006 0.003 0.023mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 <0.005mg/L0.0057440-66-6

0.44Iron 0.67 3.07 0.84 1.85mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 <2µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.04Ammonia as N 0.02 0.09 0.05 0.10mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.30Nitrate as N 4.44 0.03 <0.01 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.30 4.44 0.03 <0.01 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.1 0.8 0.4 0.1 0.2mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.4^ 5.2 0.4 0.1 0.2mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

<0.01 0.08 0.04 <0.01 0.03mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 0.02 <0.01 <0.01mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EP1804292

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

T3CT3BBH10GW-D4GW-D3Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

03-Apr-2018 00:0003-Apr-2018 00:0003-Apr-2018 00:0003-Apr-2018 00:0003-Apr-2018 00:00Client sampling date / time

EP1804292-005EP1804292-004EP1804292-003EP1804292-002EP1804292-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1081.2-Dichloroethane-D4 110 115 118 114%217060-07-0

101Toluene-D8 101 99.9 99.0 99.2%22037-26-5

82.24-Bromofluorobenzene 79.7 82.0 80.9 79.9%2460-00-4
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EP1804292

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

----WQA04_DB TBW 246WQA03_030418T4BT4CClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

----03-Apr-2018 00:0003-Apr-2018 00:0003-Apr-2018 00:0003-Apr-2018 00:00Client sampling date / time

--------EP1804292-009EP1804292-008EP1804292-007EP1804292-006UnitLORCAS NumberCompound

Result Result Result Result ----

EG020F: Dissolved Metals by ICP-MS

0.34Aluminium 0.18 ---- ---- ----mg/L0.017429-90-5

0.002Arsenic <0.001 ---- ---- ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 ---- ---- ----mg/L0.00017440-43-9

<0.001Chromium <0.001 ---- ---- ----mg/L0.0017440-47-3

<0.001Copper <0.001 ---- ---- ----mg/L0.0017440-50-8

<0.001Lead <0.001 ---- ---- ----mg/L0.0017439-92-1

0.013Manganese 0.003 ---- ---- ----mg/L0.0017439-96-5

<0.001Nickel <0.001 ---- ---- ----mg/L0.0017440-02-0

<0.005Zinc <0.005 ---- ---- ----mg/L0.0057440-66-6

2.77Iron 0.08 ---- ---- ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

----Aluminium ---- <0.01 ---- ----mg/L0.017429-90-5

----Cadmium ---- <0.0001 ---- ----mg/L0.00017440-43-9

----Chromium ---- <0.001 ---- ----mg/L0.0017440-47-3

----Manganese ---- <0.001 ---- ----mg/L0.0017439-96-5

----Nickel ---- <0.001 ---- ----mg/L0.0017440-02-0

----Zinc ---- <0.005 ---- ----mg/L0.0057440-66-6

----Iron ---- <0.05 ---- ----mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 ---- ---- ----µg/L27782-49-2

EG093T: Total Metals in Saline Water by ORC-ICPMS

----Selenium ---- <2 ---- ----µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.23Ammonia as N 0.78 ---- ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 ---- ---- ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N <0.01 ---- ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 <0.01 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.3 0.9 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.3^ 0.9 ---- ---- ----mg/L0.1----Total Nitrogen as N
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EP1804292

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

----WQA04_DB TBW 246WQA03_030418T4BT4CClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

----03-Apr-2018 00:0003-Apr-2018 00:0003-Apr-2018 00:0003-Apr-2018 00:00Client sampling date / time

--------EP1804292-009EP1804292-008EP1804292-007EP1804292-006UnitLORCAS NumberCompound

Result Result Result Result ----

EK067G: Total Phosphorus as P by Discrete Analyser

0.04 0.37 ---- ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P 0.28 ---- ---- ----mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 ----µg/L20----C6 - C9 Fraction

<50 <50 <50 ---- ----µg/L50----C10 - C14 Fraction

<100 <100 <100 ---- ----µg/L100----C15 - C28 Fraction

<50 <50 <50 ---- ----µg/L50----C29 - C36 Fraction

<50^ <50 <50 ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 ----µg/L20C6_C10-BTEX

<100 <100 <100 ---- ----µg/L100---->C10 - C16 Fraction

<100 <100 <100 ---- ----µg/L100---->C16 - C34 Fraction

<100 <100 <100 ---- ----µg/L100---->C34 - C40 Fraction

<100^ <100 <100 ---- ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 ----µg/L171-43-2

<2Toluene <2 <2 <2 ----µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 ----µg/L295-47-6

<2^ <2 <2 <2 ----µg/L2----Total Xylenes

<1^ <1 <1 <1 ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1161.2-Dichloroethane-D4 118 113 117 ----%217060-07-0

97.5Toluene-D8 97.9 103 99.5 ----%22037-26-5

79.74-Bromofluorobenzene 80.9 80.6 79.9 ----%2460-00-4
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Work Order :

:Client

EP1804292

MRIA (Roe 8 Rehab):Project

MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 9EP1805453

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Klinton   Breese Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone 08 9406 1328

:Project MRIA - R8 Rehab Date Samples Received : 02-May-2018 03:45

:Order number W81020-103 Date Analysis Commenced : 02-May-2018

:C-O-C number ---- Issue Date : 10-May-2018 17:53

Sampler : Danielle Sullivan

Site : ----

Quote number : EP/840/17

11:No. of samples received

11:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP1805453

MRIA - R8 Rehab:Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Metals conducted by ALS Sydney, NATA accreditation no. 825, site no 10911.l

EG020: It is recognised that total concentration is less than dissolved for some metal analytes. However, the difference is within experimental variation of the methods.l

EG093: Samples were run under EG094 method due to low TDS content.l
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Work Order :

:Client

EP1805453

MRIA - R8 Rehab:Project

MRIA

Analytical Results

GW-D3_020518BH12_020518A2S_020518A2_020518BLNS-B1_020518Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

02-May-2018 13:1302-May-2018 07:5402-May-2018 09:3102-May-2018 09:5902-May-2018 09:33Client sampling date / time

EP1805453-005EP1805453-004EP1805453-003EP1805453-002EP1805453-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.05Aluminium 0.04 0.05 0.08 0.03mg/L0.017429-90-5

0.002Arsenic 0.002 0.003 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.009Manganese 0.006 0.010 0.023 0.005mg/L0.0017439-96-5

0.003Nickel 0.001 <0.001 0.002 <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 0.013 <0.005mg/L0.0057440-66-6

0.08Iron 0.07 0.08 <0.05 0.65mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.07Aluminium 0.07 0.08 ---- ----mg/L0.017429-90-5

<0.0001Cadmium <0.0001 <0.0001 ---- ----mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 ---- ----mg/L0.0017440-47-3

0.026Manganese 0.023 0.027 ---- ----mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 ---- ----mg/L0.0017440-02-0

0.019Zinc <0.005 <0.005 ---- ----mg/L0.0057440-66-6

0.17Iron 0.16 0.19 ---- ----mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 <2µg/L27782-49-2

EG093T: Total Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 ---- ----µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.10Ammonia as N 0.04 0.04 0.03 0.04mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N <0.01 <0.01 2.89 0.52mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 <0.01 <0.01 2.89 0.52mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

3.9 4.0 4.0 0.4 <0.1mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

3.9^ 4.0 4.0 3.3 0.5mg/L0.1----Total Nitrogen as N
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Work Order :

:Client

EP1805453

MRIA - R8 Rehab:Project

MRIA

Analytical Results

GW-D3_020518BH12_020518A2S_020518A2_020518BLNS-B1_020518Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

02-May-2018 13:1302-May-2018 07:5402-May-2018 09:3102-May-2018 09:5902-May-2018 09:33Client sampling date / time

EP1805453-005EP1805453-004EP1805453-003EP1805453-002EP1805453-001UnitLORCAS NumberCompound

Result Result Result Result Result

EK067G: Total Phosphorus as P by Discrete Analyser

0.04 0.05 0.07 0.04 <0.01mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 <0.01 <0.01 <0.01mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

18 16 20 ---- ----mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1031.2-Dichloroethane-D4 125 130 127 119%217060-07-0

99.0Toluene-D8 92.0 93.5 93.6 95.9%22037-26-5

98.44-Bromofluorobenzene 100 100 103 102%2460-00-4
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Work Order :

:Client

EP1805453

MRIA - R8 Rehab:Project

MRIA

Analytical Results

D2_020518WQA02_020518WQA01_020518GW-D8_020518GW-D4_020518Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

02-May-2018 12:1902-May-2018 12:4002-May-2018 09:3302-May-2018 09:0002-May-2018 13:42Client sampling date / time

EP1805453-010EP1805453-009EP1805453-008EP1805453-007EP1805453-006UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.40Aluminium 0.26 0.05 ---- 0.22mg/L0.017429-90-5

<0.001Arsenic <0.001 0.002 ---- 0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 ---- <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 ---- 0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 ---- <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 ---- 0.003mg/L0.0017439-92-1

<0.001Manganese 0.003 0.010 ---- 0.001mg/L0.0017439-96-5

<0.001Nickel 0.001 0.001 ---- <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 ---- <0.005mg/L0.0057440-66-6

0.11Iron 0.09 0.08 ---- 0.05mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

----Aluminium ---- 0.07 <0.01 ----mg/L0.017429-90-5

----Cadmium ---- <0.0001 <0.0001 ----mg/L0.00017440-43-9

----Chromium ---- <0.001 <0.001 ----mg/L0.0017440-47-3

----Manganese ---- 0.026 <0.001 ----mg/L0.0017439-96-5

----Nickel ---- <0.001 <0.001 ----mg/L0.0017440-02-0

----Zinc ---- <0.005 <0.005 ----mg/L0.0057440-66-6

----Iron ---- 0.16 <0.05 ----mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 ---- <2µg/L27782-49-2

EG093T: Total Metals in Saline Water by ORC-ICPMS

----Selenium ---- <2 <2 ----µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.02Ammonia as N 0.11 <0.01 ---- 0.06mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 ---- <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

4.33Nitrate as N <0.01 <0.01 ---- <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

4.33 <0.01 <0.01 ---- <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.8 0.8 3.9 ---- 0.6mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

5.1^ 0.8 3.9 ---- 0.6mg/L0.1----Total Nitrogen as N
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Work Order :

:Client

EP1805453

MRIA - R8 Rehab:Project

MRIA

Analytical Results

D2_020518WQA02_020518WQA01_020518GW-D8_020518GW-D4_020518Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

02-May-2018 12:1902-May-2018 12:4002-May-2018 09:3302-May-2018 09:0002-May-2018 13:42Client sampling date / time

EP1805453-010EP1805453-009EP1805453-008EP1805453-007EP1805453-006UnitLORCAS NumberCompound

Result Result Result Result Result

EK067G: Total Phosphorus as P by Discrete Analyser

0.02 0.03 0.07 ---- 0.10mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P 0.02 <0.01 ---- <0.01mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

---- ---- 17 ---- ----mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1131.2-Dichloroethane-D4 128 131 86.5 128%217060-07-0

97.0Toluene-D8 91.3 90.0 78.7 93.8%22037-26-5

98.34-Bromofluorobenzene 101 99.6 93.4 104%2460-00-4
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Work Order :

:Client

EP1805453

MRIA - R8 Rehab:Project

MRIA

Analytical Results

----------------D1_020518Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

----------------02-May-2018 12:46Client sampling date / time

--------------------------------EP1805453-011UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EG020F: Dissolved Metals by ICP-MS

0.07Aluminium ---- ---- ---- ----mg/L0.017429-90-5

<0.001Arsenic ---- ---- ---- ----mg/L0.0017440-38-2

<0.0001Cadmium ---- ---- ---- ----mg/L0.00017440-43-9

<0.001Chromium ---- ---- ---- ----mg/L0.0017440-47-3

<0.001Copper ---- ---- ---- ----mg/L0.0017440-50-8

<0.001Lead ---- ---- ---- ----mg/L0.0017439-92-1

0.003Manganese ---- ---- ---- ----mg/L0.0017439-96-5

<0.001Nickel ---- ---- ---- ----mg/L0.0017440-02-0

<0.005Zinc ---- ---- ---- ----mg/L0.0057440-66-6

0.73Iron ---- ---- ---- ----mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium ---- ---- ---- ----µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.03Ammonia as N ---- ---- ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N ---- ---- ---- ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.08Nitrate as N ---- ---- ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.08 ---- ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.1 ---- ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.2^ ---- ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

<0.01 ---- ---- ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P ---- ---- ---- ----mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 ---- ---- ---- ----µg/L20----C6 - C9 Fraction

<50 ---- ---- ---- ----µg/L50----C10 - C14 Fraction

<100 ---- ---- ---- ----µg/L100----C15 - C28 Fraction

<50 ---- ---- ---- ----µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EP1805453

MRIA - R8 Rehab:Project

MRIA

Analytical Results

----------------D1_020518Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

----------------02-May-2018 12:46Client sampling date / time

--------------------------------EP1805453-011UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ ---- ---- ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction ---- ---- ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

---- ---- ---- ----µg/L20C6_C10-BTEX

<100 ---- ---- ---- ----µg/L100---->C10 - C16 Fraction

<100 ---- ---- ---- ----µg/L100---->C16 - C34 Fraction

<100 ---- ---- ---- ----µg/L100---->C34 - C40 Fraction

<100^ ---- ---- ---- ----µg/L100---->C10 - C40 Fraction (sum)

<100^ ---- ---- ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene ---- ---- ---- ----µg/L171-43-2

<2Toluene ---- ---- ---- ----µg/L2108-88-3

<2Ethylbenzene ---- ---- ---- ----µg/L2100-41-4

<2meta- & para-Xylene ---- ---- ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene ---- ---- ---- ----µg/L295-47-6

<2^ ---- ---- ---- ----µg/L2----Total Xylenes

<1^ ---- ---- ---- ----µg/L1----Sum of BTEX

<5Naphthalene ---- ---- ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1121.2-Dichloroethane-D4 ---- ---- ---- ----%217060-07-0

97.4Toluene-D8 ---- ---- ---- ----%22037-26-5

99.14-Bromofluorobenzene ---- ---- ---- ----%2460-00-4
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Work Order :

:Client

EP1805453

MRIA - R8 Rehab:Project

MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 8EP1805524

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Klinton   Breese Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone 08 9406 1328

:Project MRIA - R8 Rehab Date Samples Received : 03-May-2018 17:30

:Order number W81020-103 Date Analysis Commenced : 03-May-2018

:C-O-C number ---- Issue Date : 14-May-2018 21:06

Sampler : Danielle Sullivan

Site : ----

Quote number : EP/840/17

10:No. of samples received

10:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP1805524

MRIA - R8 Rehab:Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Orc Metals conducted by ALS Sydney, NATA accreditation no. 825, site no 10911.l
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Analytical Results

GW-D5_030518T4C_030518T3C_030518T4B_030518T3B_030518Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

03-May-2018 12:0003-May-2018 09:4403-May-2018 11:2303-May-2018 09:0603-May-2018 10:19Client sampling date / time

EP1805524-005EP1805524-004EP1805524-003EP1805524-002EP1805524-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.13Aluminium 0.22 0.01 0.03 0.78mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 0.003mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.005Manganese 0.004 0.013 0.006 <0.001mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 0.001 <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 <0.005mg/L0.0057440-66-6

0.94Iron 0.08 1.03 4.36 0.77mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 <2µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.03Ammonia as N 0.79 0.06 0.20 0.05mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N 0.01 <0.01 <0.01 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 0.01 <0.01 <0.01 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.2 0.9 <0.1 0.3 0.7mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.2^ 0.9 <0.1 0.3 0.7mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

<0.01 0.42 <0.01 <0.01 <0.01mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P 0.29 <0.01 <0.01 <0.01mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction
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Analytical Results

GW-D5_030518T4C_030518T3C_030518T4B_030518T3B_030518Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

03-May-2018 12:0003-May-2018 09:4403-May-2018 11:2303-May-2018 09:0603-May-2018 10:19Client sampling date / time

EP1805524-005EP1805524-004EP1805524-003EP1805524-002EP1805524-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

90.41.2-Dichloroethane-D4 100 111 96.9 101%217060-07-0

102Toluene-D8 95.2 91.7 96.0 94.2%22037-26-5

96.24-Bromofluorobenzene 93.7 95.5 94.5 96.8%2460-00-4
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Analytical Results

BH10_030518KA_030518WQA03_030518WQA01_030518GW-T3E-A_030518Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

03-May-2018 10:4503-May-2018 14:0203-May-2018 00:0003-May-2018 00:0003-May-2018 12:59Client sampling date / time

EP1805524-010EP1805524-009EP1805524-008EP1805524-007EP1805524-006UnitLORCAS NumberCompound

Result Result Result Result Result

EA005P: pH by PC Titrator

---- ---- ---- 6.56 ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

---- ---- ---- 178 ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C

---- ---- ---- 138 ----mg/L10----Total Dissolved Solids @180°C

EA041: Colour (True)

---- ---- ---- <1 ----PCU1----Colour (True)

---- ---- ---- 6.90 ----pH Unit0.01----pH Colour

EA075: Redox Potential

---- ---- ---- 44.7 ----mV0.1----Redox Potential

---- ---- ---- 6.83 ----pH Unit0.01----pH Redox

ED037P: Alkalinity by PC Titrator

----Hydroxide Alkalinity as CaCO3 ---- ---- <1 ----mg/L1DMO-210-001

----Carbonate Alkalinity as CaCO3 ---- ---- <1 ----mg/L13812-32-6

----Bicarbonate Alkalinity as CaCO3 ---- ---- 10 ----mg/L171-52-3

---- ---- ---- 10 ----mg/L1----Total Alkalinity as CaCO3

ED038A: Acidity

---- ---- ---- 7 ----mg/L1----Acidity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA

----Sulfate as SO4 - Turbidimetric ---- ---- 19 ----mg/L114808-79-8

ED045G: Chloride by Discrete Analyser

----Chloride ---- ---- 14 ----mg/L116887-00-6

ED093F: Dissolved Major Cations

----Calcium ---- ---- 6 ----mg/L17440-70-2

----Magnesium ---- ---- 4 ----mg/L17439-95-4

----Sodium ---- ---- 21 ----mg/L17440-23-5

----Potassium ---- ---- 2 ----mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS

0.32Aluminium 0.32 ---- ---- 0.23mg/L0.017429-90-5

<0.001Arsenic <0.001 ---- ---- 0.002mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 ---- ---- <0.0001mg/L0.00017440-43-9

0.001Chromium <0.001 ---- ---- <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 ---- ---- <0.001mg/L0.0017440-50-8
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Analytical Results

BH10_030518KA_030518WQA03_030518WQA01_030518GW-T3E-A_030518Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

03-May-2018 10:4503-May-2018 14:0203-May-2018 00:0003-May-2018 00:0003-May-2018 12:59Client sampling date / time

EP1805524-010EP1805524-009EP1805524-008EP1805524-007EP1805524-006UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS - Continued

<0.001Lead <0.001 ---- ---- <0.001mg/L0.0017439-92-1

0.006Manganese 0.006 ---- ---- 0.013mg/L0.0017439-96-5

<0.001Nickel <0.001 ---- ---- <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 ---- ---- <0.005mg/L0.0057440-66-6

0.29Iron 0.30 ---- ---- 1.89mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

----Aluminium ---- <0.01 ---- ----mg/L0.017429-90-5

----Cadmium ---- <0.0001 ---- ----mg/L0.00017440-43-9

----Chromium ---- <0.001 ---- ----mg/L0.0017440-47-3

----Manganese ---- <0.001 ---- ----mg/L0.0017439-96-5

----Nickel ---- <0.001 ---- ----mg/L0.0017440-02-0

----Zinc ---- <0.005 ---- ----mg/L0.0057440-66-6

----Iron ---- <0.05 ---- ----mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 ---- ---- <2µg/L27782-49-2

EG093T: Total Metals in Saline Water by ORC-ICPMS

----Selenium ---- <2 ---- ----µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.35Ammonia as N 0.33 ---- ---- 0.04mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 ---- ---- <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N <0.01 ---- ---- 0.08mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 <0.01 ---- ---- 0.08mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.9 0.7 ---- ---- 0.2mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.9^ 0.7 ---- ---- 0.3mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.05 0.03 ---- ---- 0.02mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.04Reactive Phosphorus as P 0.02 ---- ---- <0.01mg/L0.0114265-44-2
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Analytical Results

BH10_030518KA_030518WQA03_030518WQA01_030518GW-T3E-A_030518Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

03-May-2018 10:4503-May-2018 14:0203-May-2018 00:0003-May-2018 00:0003-May-2018 12:59Client sampling date / time

EP1805524-010EP1805524-009EP1805524-008EP1805524-007EP1805524-006UnitLORCAS NumberCompound

Result Result Result Result Result

EN055: Ionic Balance

---- ---- ---- 0.99 ----meq/L0.01----Total Anions

---- ---- ---- 1.59 ----meq/L0.01----Total Cations

EP025: Oxygen - Dissolved (DO)

---- ---- ---- 8.1 ----mg/L0.1----Dissolved Oxygen

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 ---- <20µg/L20----C6 - C9 Fraction

<50 <50 <50 ---- <50µg/L50----C10 - C14 Fraction

<100 <100 <100 ---- <100µg/L100----C15 - C28 Fraction

<50 <50 <50 ---- <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 ---- <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 ---- <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 ---- <20µg/L20C6_C10-BTEX

<100 <100 <100 ---- <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 ---- <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 ---- <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 ---- <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 ---- <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 ---- <1µg/L171-43-2

<2Toluene <2 <2 ---- <2µg/L2108-88-3

<2Ethylbenzene <2 <2 ---- <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 ---- <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 ---- <2µg/L295-47-6

<2^ <2 <2 ---- <2µg/L2----Total Xylenes

<1^ <1 <1 ---- <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 ---- <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1021.2-Dichloroethane-D4 110 81.8 ---- 108%217060-07-0

93.3Toluene-D8 92.2 100 ---- 95.8%22037-26-5

98.24-Bromofluorobenzene 96.4 98.4 ---- 93.6%2460-00-4
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125



 0  0.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 5EP1806724

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Klinton   Breese Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone 08 9406 1328

:Project MRIA - R8 Rehab Date Samples Received : 31-May-2018 17:20

:Order number W81020-103 Date Analysis Commenced : 31-May-2018

:C-O-C number ---- Issue Date : 11-Jun-2018 16:50

Sampler : ----

Site : ----

Quote number : EP/840/17

5:No. of samples received

5:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Wangara, WA
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Orc Metals conducted by ALS Sydney, NATA accreditation no. 825, site no 10911.l

EG020 : It is recognised that total concentration is less than dissolved for some metal analytes. However, the difference is within experimental variation of the methods.l
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Analytical Results

WQA03_31_05_18WQA02_31_05_18A2S_31_05_18A2_31_05_18BLNS-B1_31_05_18Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

31-May-2018 10:2631-May-2018 00:0031-May-2018 10:4431-May-2018 11:0631-May-2018 10:49Client sampling date / time

EP1806724-005EP1806724-004EP1806724-003EP1806724-002EP1806724-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.03Aluminium 0.03 0.02 0.02 ----mg/L0.017429-90-5

0.002Arsenic 0.002 0.002 0.002 ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 ----mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 ----mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 ----mg/L0.0017439-92-1

0.003Manganese 0.004 0.003 0.004 ----mg/L0.0017439-96-5

<0.001Nickel 0.002 <0.001 <0.001 ----mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 ----mg/L0.0057440-66-6

0.06Iron 0.06 0.06 0.06 ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.05Aluminium 0.12 0.05 0.06 <0.01mg/L0.017429-90-5

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 <0.001mg/L0.0017440-47-3

0.018Manganese 0.026 0.018 0.020 <0.001mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 <0.005mg/L0.0057440-66-6

0.15Iron 0.35 0.13 0.16 <0.05mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 ----µg/L27782-49-2

EG093T: Total Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 <2µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

<0.01Ammonia as N <0.01 <0.01 <0.01 ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.02Nitrate as N <0.01 <0.01 0.02 ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.02 <0.01 <0.01 0.02 ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

2.7 2.8 2.7 2.6 ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

2.7^ 2.8 2.7 2.6 ----mg/L0.1----Total Nitrogen as N
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Analytical Results

WQA03_31_05_18WQA02_31_05_18A2S_31_05_18A2_31_05_18BLNS-B1_31_05_18Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

31-May-2018 10:2631-May-2018 00:0031-May-2018 10:4431-May-2018 11:0631-May-2018 10:49Client sampling date / time

EP1806724-005EP1806724-004EP1806724-003EP1806724-002EP1806724-001UnitLORCAS NumberCompound

Result Result Result Result Result

EK067G: Total Phosphorus as P by Discrete Analyser

0.06 0.09 0.05 0.06 ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 <0.01 <0.01 ----mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

30 18 12 20 ----mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

84.01.2-Dichloroethane-D4 96.1 103 90.9 95.7%217060-07-0

104Toluene-D8 101 96.2 98.6 96.4%22037-26-5

94.94-Bromofluorobenzene 96.7 98.8 94.9 96.5%2460-00-4
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:Client
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4EP1806777

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Klinton   Breese Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone 08 9406 1328

:Project MDC Date Samples Received : 01-Jun-2018 17:15

:Order number W81020-103 Date Analysis Commenced : 06-Jun-2018

:C-O-C number ---- Issue Date : 08-Jun-2018 16:37

Sampler : LF

Site : ----

Quote number : EP/840/17

1:No. of samples received

1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Chris Lemaitre Laboratory Manager (Perth) Perth Inorganics, Wangara, WA

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Orc Metals conducted by ALS Sydney, NATA accreditation no. 825, site no 10911.l

TDS by method EA-015 may bias high due to the presence of fine particulate matter, which may pass through the prescribed GF/C paper.l

Sodium Adsorption Ratio (where reported): Where results for Na, Ca or Mg are <LOR, a concentration at half the reported LOR is incorporated into the SAR calculation. This represents a conservative approach 

for Na relative to the assumption that <LOR = zero concentration and a conservative approach for Ca & Mg relative to the assumption that <LOR is equivalent to the LOR concentration.

l
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:Client
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MRIA

Analytical Results

----------------PB-EastClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

----------------01-Jun-2018 16:00Client sampling date / time

--------------------------------EP1806777-001UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EA005P: pH by PC Titrator

6.64 ---- ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

219 ---- ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids dried at 180 ± 5 °C

164 ---- ---- ---- ----mg/L10----Total Dissolved Solids @180°C

ED037P: Alkalinity by PC Titrator

<1Hydroxide Alkalinity as CaCO3 ---- ---- ---- ----mg/L1DMO-210-001

<1Carbonate Alkalinity as CaCO3 ---- ---- ---- ----mg/L13812-32-6

30Bicarbonate Alkalinity as CaCO3 ---- ---- ---- ----mg/L171-52-3

30 ---- ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA

15Sulfate as SO4 - Turbidimetric ---- ---- ---- ----mg/L114808-79-8

ED045G: Chloride by Discrete Analyser

38Chloride ---- ---- ---- ----mg/L116887-00-6

ED093F: Dissolved Major Cations

11Calcium ---- ---- ---- ----mg/L17440-70-2

4Magnesium ---- ---- ---- ----mg/L17439-95-4

23Sodium ---- ---- ---- ----mg/L17440-23-5

2Potassium ---- ---- ---- ----mg/L17440-09-7

EG020F: Dissolved Metals by ICP-MS

0.21Aluminium ---- ---- ---- ----mg/L0.017429-90-5

<0.001Arsenic ---- ---- ---- ----mg/L0.0017440-38-2

<0.0001Cadmium ---- ---- ---- ----mg/L0.00017440-43-9

<0.001Chromium ---- ---- ---- ----mg/L0.0017440-47-3

0.001Copper ---- ---- ---- ----mg/L0.0017440-50-8

<0.001Lead ---- ---- ---- ----mg/L0.0017439-92-1

0.009Manganese ---- ---- ---- ----mg/L0.0017439-96-5

0.001Nickel ---- ---- ---- ----mg/L0.0017440-02-0

0.015Zinc ---- ---- ---- ----mg/L0.0057440-66-6

0.54Iron ---- ---- ---- ----mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium ---- ---- ---- ----µg/L27782-49-2

EN055: Ionic Balance

1.98 ---- ---- ---- ----meq/L0.01----Total Anions
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EP1806777
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MRIA

Analytical Results

----------------PB-EastClient sample IDSub-Matrix: WATER

 (Matrix: WATER)

----------------01-Jun-2018 16:00Client sampling date / time

--------------------------------EP1806777-001UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EN055: Ionic Balance - Continued

1.93 ---- ---- ---- ----meq/L0.01----Total Cations
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 9EP1806776

:Amendment 1
:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Chris McGraghan Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone 08 9406 1328

:Project 60478410 Date Samples Received : 01-Jun-2018 17:10

:Order number W81020-103 Date Analysis Commenced : 01-Jun-2018

:C-O-C number ---- Issue Date : 12-Jun-2018 12:18

Sampler : Tim Williamson

Site : ----

Quote number : EP/840/17

13:No. of samples received

13:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Efua Wilson Metals Chemist Perth Inorganics, Wangara, WA

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

EK061G/EK067G (TKN/TP): LOR for sample 'BH12_01_06_18' raised due to possible sample matrix interference.l

Amendment (12/06/2018): This report has been amended to alter the client code.  All analysis results are as per the previous report.l
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Analytical Results

T3B_01_06_18GW-D8_01_06_18GW-D5_01_06_18GW-D4_01_06_18GW-D3_01_06_18Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

01-Jun-2018 12:5001-Jun-2018 10:4501-Jun-2018 00:0001-Jun-2018 09:5001-Jun-2018 09:00Client sampling date / time

EP1806776-005EP1806776-004EP1806776-003EP1806776-002EP1806776-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.02Aluminium 0.40 0.44 0.16 0.16mg/L0.017429-90-5

<0.001Arsenic <0.001 0.001 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 0.002 <0.001 <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.008Manganese <0.001 0.001 0.002 0.005mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 0.001 <0.001mg/L0.0017440-02-0

<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.005Zinc <0.005 <0.005 <0.005 <0.005mg/L0.0057440-66-6

0.80Iron 0.10 0.95 0.07 0.97mg/L0.057439-89-6

EK055G: Ammonia as N by Discrete Analyser

0.05Ammonia as N 0.02 0.08 0.11 0.04mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.35Nitrate as N 0.67 0.02 <0.01 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.35 0.67 0.02 <0.01 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.2 0.6 0.5 0.7 0.2mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.6^ 1.3 0.5 0.7 0.2mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.01 0.02 <0.01 0.05 0.01mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 <0.01 0.02 <0.01mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)
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Analytical Results

T3B_01_06_18GW-D8_01_06_18GW-D5_01_06_18GW-D4_01_06_18GW-D3_01_06_18Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

01-Jun-2018 12:5001-Jun-2018 10:4501-Jun-2018 00:0001-Jun-2018 09:5001-Jun-2018 09:00Client sampling date / time

EP1806776-005EP1806776-004EP1806776-003EP1806776-002EP1806776-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

98.71.2-Dichloroethane-D4 110 94.2 124 128%217060-07-0

78.5Toluene-D8 74.6 87.2 88.9 86.7%22037-26-5

83.34-Bromofluorobenzene 80.1 87.1 82.2 85.3%2460-00-4
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Analytical Results

WQA01_01_06_18GW-T3E-A_01_06_18BH12_01_06_18BH10_01_06_18T3C_01_06_18Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

01-Jun-2018 00:0001-Jun-2018 14:4101-Jun-2018 08:0401-Jun-2018 13:1601-Jun-2018 13:45Client sampling date / time

EP1806776-010EP1806776-009EP1806776-008EP1806776-007EP1806776-006UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

<0.01Aluminium 0.19 <0.01 0.34 0.32mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.012Manganese 0.008 0.020 0.006 0.007mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 <0.001mg/L0.0017440-02-0

<0.01Selenium <0.01 <0.01 <0.01 <0.01mg/L0.017782-49-2

<0.005Zinc <0.005 0.016 <0.005 <0.005mg/L0.0057440-66-6

0.95Iron 1.08 <0.05 0.47 0.48mg/L0.057439-89-6

EK055G: Ammonia as N by Discrete Analyser

0.07Ammonia as N 0.03 0.02 0.36 0.35mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N 0.08 3.22 <0.01 <0.01mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 0.08 3.22 <0.01 <0.01mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

<0.1 <0.1 0.6 0.6 0.6mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

<0.1^ <0.1 3.8 0.6 0.6mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

<0.01 0.03 <0.02 0.07 0.07mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 <0.01 0.05 0.05mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 100µg/L50----C10 - C36 Fraction (sum)
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Analytical Results

WQA01_01_06_18GW-T3E-A_01_06_18BH12_01_06_18BH10_01_06_18T3C_01_06_18Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

01-Jun-2018 00:0001-Jun-2018 14:4101-Jun-2018 08:0401-Jun-2018 13:1601-Jun-2018 13:45Client sampling date / time

EP1806776-010EP1806776-009EP1806776-008EP1806776-007EP1806776-006UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

78.01.2-Dichloroethane-D4 88.6 136 124 110%217060-07-0

75.6Toluene-D8 87.8 91.0 73.6 75.9%22037-26-5

82.44-Bromofluorobenzene 81.6 87.1 80.5 82.4%2460-00-4
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Analytical Results

--------D2_01_06_18D1_01_06_18WQA03_01_06_18Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

--------01-Jun-2018 11:2001-Jun-2018 11:4901-Jun-2018 00:00Client sampling date / time

----------------EP1806776-013EP1806776-012EP1806776-011UnitLORCAS NumberCompound

Result Result Result ---- ----

EG020F: Dissolved Metals by ICP-MS

----Aluminium 0.06 0.26 ---- ----mg/L0.017429-90-5

----Arsenic <0.001 0.001 ---- ----mg/L0.0017440-38-2

----Cadmium <0.0001 <0.0001 ---- ----mg/L0.00017440-43-9

----Chromium <0.001 0.001 ---- ----mg/L0.0017440-47-3

----Copper <0.001 <0.001 ---- ----mg/L0.0017440-50-8

----Lead <0.001 0.005 ---- ----mg/L0.0017439-92-1

----Manganese 0.003 0.001 ---- ----mg/L0.0017439-96-5

----Nickel <0.001 <0.001 ---- ----mg/L0.0017440-02-0

----Selenium <0.01 <0.01 ---- ----mg/L0.017782-49-2

----Zinc <0.005 <0.005 ---- ----mg/L0.0057440-66-6

----Iron 0.51 0.06 ---- ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

<0.01Aluminium ---- ---- ---- ----mg/L0.017429-90-5

<0.001Arsenic ---- ---- ---- ----mg/L0.0017440-38-2

<0.0001Cadmium ---- ---- ---- ----mg/L0.00017440-43-9

<0.001Chromium ---- ---- ---- ----mg/L0.0017440-47-3

<0.001Copper ---- ---- ---- ----mg/L0.0017440-50-8

<0.001Lead ---- ---- ---- ----mg/L0.0017439-92-1

<0.001Manganese ---- ---- ---- ----mg/L0.0017439-96-5

<0.001Nickel ---- ---- ---- ----mg/L0.0017440-02-0

<0.01Selenium ---- ---- ---- ----mg/L0.017782-49-2

<0.005Zinc ---- ---- ---- ----mg/L0.0057440-66-6

<0.05Iron ---- ---- ---- ----mg/L0.057439-89-6

EK055G: Ammonia as N by Discrete Analyser

----Ammonia as N 0.03 0.07 ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

----Nitrite as N <0.01 <0.01 ---- ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

----Nitrate as N 0.42 <0.01 ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

---- 0.42 <0.01 ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

---- <0.1 0.7 ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser
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Work Order :

:Client

EP1806776 Amendment 1

60478410:Project

MRIA

Analytical Results

--------D2_01_06_18D1_01_06_18WQA03_01_06_18Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

--------01-Jun-2018 11:2001-Jun-2018 11:4901-Jun-2018 00:00Client sampling date / time

----------------EP1806776-013EP1806776-012EP1806776-011UnitLORCAS NumberCompound

Result Result Result ---- ----

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued

----^ 0.4 0.7 ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

---- <0.01 0.01 ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

----Reactive Phosphorus as P <0.01 <0.01 ---- ----mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 ---- ----µg/L20----C6 - C9 Fraction

<50 <50 <50 ---- ----µg/L50----C10 - C14 Fraction

<100 <100 <100 ---- ----µg/L100----C15 - C28 Fraction

<50 <50 <50 ---- ----µg/L50----C29 - C36 Fraction

<50^ <50 <50 ---- ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 ---- ----µg/L20C6_C10-BTEX

<100 <100 <100 ---- ----µg/L100---->C10 - C16 Fraction

<100 <100 <100 ---- ----µg/L100---->C16 - C34 Fraction

<100 <100 <100 ---- ----µg/L100---->C34 - C40 Fraction

<100^ <100 <100 ---- ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 ---- ----µg/L171-43-2

<2Toluene <2 <2 ---- ----µg/L2108-88-3

<2Ethylbenzene <2 <2 ---- ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 ---- ----µg/L295-47-6

<2^ <2 <2 ---- ----µg/L2----Total Xylenes

<1^ <1 <1 ---- ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1141.2-Dichloroethane-D4 121 91.0 ---- ----%217060-07-0

75.9Toluene-D8 74.9 89.7 ---- ----%22037-26-5

80.84-Bromofluorobenzene 81.4 87.2 ---- ----%2460-00-4
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Work Order :

:Client

EP1806776 Amendment 1

60478410:Project

MRIA

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 7EP1807736

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Chris McGraghan Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone 08 9406 1328

:Project MRIA (Roe 8 Rehab) Date Samples Received : 27-Jun-2018 17:50

:Order number W81020-103 Date Analysis Commenced : 27-Jun-2018

:C-O-C number ---- Issue Date : 04-Jul-2018 22:57

Sampler : D. Sullivan

Site : ----

Quote number : EP/840/17

12:No. of samples received

9:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Chris Lemaitre Laboratory Manager (Perth) Perth Inorganics, Wangara, WA

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EP1807736

MRIA (Roe 8 Rehab):Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :
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EP1807736

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

D2_27_06_18T4C_27_06_18T4B_27_06_18T3B_27_06_18GW-D5_27_06_18Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

27-Jun-2018 08:2127-Jun-2018 12:4127-Jun-2018 12:1627-Jun-2018 11:3827-Jun-2018 10:02Client sampling date / time

EP1807736-005EP1807736-004EP1807736-003EP1807736-002EP1807736-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.54Aluminium 0.91 0.20 0.02 0.19mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 <0.001 0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium 0.002 <0.001 <0.001 0.001mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 0.003mg/L0.0017439-92-1

<0.001Manganese 0.003 0.006 0.005 0.001mg/L0.0017439-96-5

<0.001Nickel <0.001 0.001 <0.001 <0.001mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 <0.005mg/L0.0057440-66-6

0.14Iron 0.58 0.08 4.15 <0.05mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 <2µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.10Ammonia as N 0.02 0.88 0.19 0.04mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

<0.01Nitrate as N <0.01 <0.01 <0.01 0.49mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

<0.01 <0.01 <0.01 <0.01 0.49mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.5 0.1 1.0 0.3 0.5mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.5^ 0.1 1.0 0.3 1.0mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.03 0.02 0.24 <0.01 0.03mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.01Reactive Phosphorus as P <0.01 0.24 <0.01 <0.01mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EP1807736

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

D2_27_06_18T4C_27_06_18T4B_27_06_18T3B_27_06_18GW-D5_27_06_18Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

27-Jun-2018 08:2127-Jun-2018 12:4127-Jun-2018 12:1627-Jun-2018 11:3827-Jun-2018 10:02Client sampling date / time

EP1807736-005EP1807736-004EP1807736-003EP1807736-002EP1807736-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

89.41.2-Dichloroethane-D4 70.0 86.4 69.2 78.8%217060-07-0

97.6Toluene-D8 102 99.1 104 100%22037-26-5

99.64-Bromofluorobenzene 93.0 98.4 94.5 96.2%2460-00-4
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EP1807736
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MRIA

Analytical Results

----WQA03_27_06_18WQA01_27_06_18GW-T3E-A_27_06_18D1_27_06_18Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

----27-Jun-2018 00:0027-Jun-2018 00:0027-Jun-2018 09:1727-Jun-2018 08:46Client sampling date / time

--------EP1807736-009EP1807736-008EP1807736-007EP1807736-006UnitLORCAS NumberCompound

Result Result Result Result ----

EG020F: Dissolved Metals by ICP-MS

0.02Aluminium 0.28 0.31 ---- ----mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 ---- ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 ---- ----mg/L0.00017440-43-9

<0.001Chromium 0.003 0.002 ---- ----mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 ---- ----mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 ---- ----mg/L0.0017439-92-1

<0.001Manganese 0.005 0.006 ---- ----mg/L0.0017439-96-5

<0.001Nickel 0.002 0.001 ---- ----mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 ---- ----mg/L0.0057440-66-6

<0.05Iron 0.41 0.40 ---- ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

----Aluminium ---- ---- <0.01 ----mg/L0.017429-90-5

----Cadmium ---- ---- <0.0001 ----mg/L0.00017440-43-9

----Chromium ---- ---- <0.001 ----mg/L0.0017440-47-3

----Manganese ---- ---- <0.001 ----mg/L0.0017439-96-5

----Nickel ---- ---- <0.001 ----mg/L0.0017440-02-0

----Zinc ---- ---- <0.005 ----mg/L0.0057440-66-6

----Iron ---- ---- <0.05 ----mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 ---- ----µg/L27782-49-2

EG093T: Total Metals in Saline Water by ORC-ICPMS

----Selenium ---- ---- <2 ----µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

<0.01Ammonia as N 0.35 0.34 ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

0.02Nitrite as N <0.01 <0.01 ---- ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.81Nitrate as N <0.01 <0.01 ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.83 <0.01 <0.01 ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.2 0.7 0.6 ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

1.0^ 0.7 0.6 ---- ----mg/L0.1----Total Nitrogen as N
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:Client

EP1807736

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

----WQA03_27_06_18WQA01_27_06_18GW-T3E-A_27_06_18D1_27_06_18Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

----27-Jun-2018 00:0027-Jun-2018 00:0027-Jun-2018 09:1727-Jun-2018 08:46Client sampling date / time

--------EP1807736-009EP1807736-008EP1807736-007EP1807736-006UnitLORCAS NumberCompound

Result Result Result Result ----

EK067G: Total Phosphorus as P by Discrete Analyser

0.02 0.06 0.05 ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P 0.05 0.05 ---- ----mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 ----µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 ----µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 ----µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 ----µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 ----µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 ----µg/L20C6_C10-BTEX

<100 <100 <100 <100 ----µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 ----µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 ----µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 ----µg/L171-43-2

<2Toluene <2 <2 <2 ----µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 ----µg/L295-47-6

<2^ <2 <2 <2 ----µg/L2----Total Xylenes

<1^ <1 <1 <1 ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

67.41.2-Dichloroethane-D4 74.4 130 69.0 ----%217060-07-0

105Toluene-D8 101 84.9 106 ----%22037-26-5

92.04-Bromofluorobenzene 96.7 112 93.7 ----%2460-00-4
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 8EP1807774

:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Chris McGraghan Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone 08 9406 1328

:Project MRIA (Roe 8 Rehab) Date Samples Received : 28-Jun-2018 16:00

:Order number W81020-103 Date Analysis Commenced : 28-Jun-2018

:C-O-C number ---- Issue Date : 05-Jul-2018 13:24

Sampler : D Sullivan

Site : ----

Quote number : EP/840/17

10:No. of samples received

10:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Chris Lemaitre Laboratory Manager (Perth) Perth Inorganics, Wangara, WA

Efua Wilson Metals Chemist Perth Inorganics, Wangara, WA

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

EG020: It is recognised that total nickel is less than dissolved nickel for sample 'BLNS-B1_28_06_18'. However, the difference is within experimental variation of the methods.l

EK061G/EK067G (TKN/TP): LOR for sample EP1807774-005 raised due to possible sample matrix interference.l
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Analytical Results

BH12_28_06_18BH10_28_06_18GW-D8_28_06_18GW-D4_28_06_18GW-D3_28_06_18Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

28-Jun-2018 07:3628-Jun-2018 11:2728-Jun-2018 10:1628-Jun-2018 10:5928-Jun-2018 08:11Client sampling date / time

EP1807774-005EP1807774-004EP1807774-003EP1807774-002EP1807774-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.02Aluminium 0.28 0.14 0.07 <0.01mg/L0.017429-90-5

<0.001Arsenic <0.001 <0.001 <0.001 <0.001mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 <0.001mg/L0.0017440-47-3

<0.001Copper <0.001 0.001 <0.001 <0.001mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 <0.001mg/L0.0017439-92-1

0.009Manganese <0.001 0.001 <0.001 0.017mg/L0.0017439-96-5

<0.001Nickel <0.001 0.001 <0.001 0.002mg/L0.0017440-02-0

0.008Zinc <0.005 <0.005 <0.005 0.014mg/L0.0057440-66-6

0.59Iron 0.16 <0.05 <0.05 <0.05mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 <2µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.07Ammonia as N 0.02 0.10 0.06 0.02mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 <0.01mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.26Nitrate as N 0.20 0.07 0.13 2.91mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.26 0.20 0.07 0.13 2.91mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.3 1.8 0.6 0.4 0.4mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.6^ 2.0 0.7 0.5 3.3mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.02 0.06 0.06 0.07 <0.02mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

<0.01Reactive Phosphorus as P <0.01 0.02 <0.01 <0.01mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction
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Work Order :

:Client

EP1807774

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

BH12_28_06_18BH10_28_06_18GW-D8_28_06_18GW-D4_28_06_18GW-D3_28_06_18Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

28-Jun-2018 07:3628-Jun-2018 11:2728-Jun-2018 10:1628-Jun-2018 10:5928-Jun-2018 08:11Client sampling date / time

EP1807774-005EP1807774-004EP1807774-003EP1807774-002EP1807774-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1131.2-Dichloroethane-D4 118 114 120 115%217060-07-0

98.3Toluene-D8 96.7 93.2 97.0 98.6%22037-26-5

1044-Bromofluorobenzene 106 104 105 104%2460-00-4
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Work Order :

:Client

EP1807774

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

WQA03_28_06_18WQA02_28_06_18A2S_28_06_18A2_28_06_18BLNS-B1_28_06_18Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

28-Jun-2018 00:0028-Jun-2018 00:0028-Jun-2018 08:5528-Jun-2018 09:1728-Jun-2018 09:00Client sampling date / time

EP1807774-010EP1807774-009EP1807774-008EP1807774-007EP1807774-006UnitLORCAS NumberCompound

Result Result Result Result Result

EG020F: Dissolved Metals by ICP-MS

0.02Aluminium 0.02 0.02 0.02 ----mg/L0.017429-90-5

0.002Arsenic 0.001 0.002 0.002 ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 <0.0001 <0.0001 ----mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 ----mg/L0.0017440-47-3

<0.001Copper <0.001 <0.001 <0.001 ----mg/L0.0017440-50-8

<0.001Lead <0.001 <0.001 <0.001 ----mg/L0.0017439-92-1

0.036Manganese 0.030 0.035 0.034 ----mg/L0.0017439-96-5

0.001Nickel <0.001 <0.001 <0.001 ----mg/L0.0017440-02-0

<0.005Zinc <0.005 <0.005 <0.005 ----mg/L0.0057440-66-6

0.14Iron 0.13 0.15 0.14 ----mg/L0.057439-89-6

EG020T: Total Metals by ICP-MS

0.04Aluminium 0.03 0.04 0.05 <0.01mg/L0.017429-90-5

<0.0001Cadmium <0.0001 <0.0001 <0.0001 <0.0001mg/L0.00017440-43-9

<0.001Chromium <0.001 <0.001 <0.001 <0.001mg/L0.0017440-47-3

0.040Manganese 0.036 0.043 0.040 <0.001mg/L0.0017439-96-5

<0.001Nickel <0.001 <0.001 <0.001 <0.001mg/L0.0017440-02-0

----Selenium ---- ---- ---- <0.01mg/L0.017782-49-2

<0.005Zinc <0.005 <0.005 <0.005 <0.005mg/L0.0057440-66-6

0.22Iron 0.18 0.24 0.22 <0.05mg/L0.057439-89-6

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 ----µg/L27782-49-2

EG093T: Total Metals in Saline Water by ORC-ICPMS

<2Selenium <2 <2 <2 ----µg/L27782-49-2

EK055G: Ammonia as N by Discrete Analyser

0.56Ammonia as N 0.38 0.55 0.53 ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 <0.01 <0.01 ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.04Nitrate as N 0.03 0.02 0.05 ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.04 0.03 0.02 0.05 ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

2.3 2.0 2.4 2.4 ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser
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Work Order :

:Client

EP1807774

MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

WQA03_28_06_18WQA02_28_06_18A2S_28_06_18A2_28_06_18BLNS-B1_28_06_18Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

28-Jun-2018 00:0028-Jun-2018 00:0028-Jun-2018 08:5528-Jun-2018 09:1728-Jun-2018 09:00Client sampling date / time

EP1807774-010EP1807774-009EP1807774-008EP1807774-007EP1807774-006UnitLORCAS NumberCompound

Result Result Result Result Result

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued

2.3^ 2.0 2.4 2.4 ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.09 0.08 0.10 0.10 ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.04Reactive Phosphorus as P 0.03 0.05 0.04 ----mg/L0.0114265-44-2

EP008: Chlorophyll a & Pheophytin a

1 <1 1 <1 ----mg/m³1----Chlorophyll a

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 <20µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 <50µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 <100µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 <50µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 <50µg/L50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 <20µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 <20µg/L20C6_C10-BTEX

<100 <100 <100 <100 <100µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 <100µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 <100µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 <100µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 <100µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 <1µg/L171-43-2

<2Toluene <2 <2 <2 <2µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 <2µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 <2µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 <2µg/L295-47-6

<2^ <2 <2 <2 <2µg/L2----Total Xylenes

<1^ <1 <1 <1 <1µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 <5µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1211.2-Dichloroethane-D4 117 112 126 120%217060-07-0
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Work Order :

:Client
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MRIA (Roe 8 Rehab):Project

MRIA

Analytical Results

WQA03_28_06_18WQA02_28_06_18A2S_28_06_18A2_28_06_18BLNS-B1_28_06_18Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

28-Jun-2018 00:0028-Jun-2018 00:0028-Jun-2018 08:5528-Jun-2018 09:1728-Jun-2018 09:00Client sampling date / time

EP1807774-010EP1807774-009EP1807774-008EP1807774-007EP1807774-006UnitLORCAS NumberCompound

Result Result Result Result Result

EP080S: TPH(V)/BTEX Surrogates - Continued

95.8Toluene-D8 95.9 96.8 96.6 96.4%22037-26-5

1084-Bromofluorobenzene 104 104 104 104%2460-00-4
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 5EP1806725

:Amendment 1
:: LaboratoryClient MRIA Environmental Division Perth

: :ContactContact Chris McGraghan Brandon Ovens

:: AddressAddress 202 Pier Street

Perth, Western Australia 6000

26 Rigali Way Wangara WA Australia 6065

:Telephone ---- :Telephone 08 9406 1328

:Project 60478410 Date Samples Received : 31-May-2018 17:20

:Order number W81020-103 Date Analysis Commenced : 31-May-2018

:C-O-C number ---- Issue Date : 13-Jun-2018 12:36

Sampler : Tim Williamson

Site : ----

Quote number : EP/840/17

2:No. of samples received

2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Chris Lemaitre Laboratory Manager (Perth) Perth Inorganics, Wangara, WA

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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EP1806725 Amendment 1

60478410:Project

MRIA

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Amendment (13/06/2018): This report has been amended to alter the client code.  All analysis results are as per the previous report.l
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:Client

EP1806725 Amendment 1

60478410:Project

MRIA

Analytical Results

------------T4C_31_05_18T4B_31_05_18Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

------------31-May-2018 10:0731-May-2018 09:28Client sampling date / time

------------------------EP1806725-002EP1806725-001UnitLORCAS NumberCompound

Result Result ---- ---- ----

EG020F: Dissolved Metals by ICP-MS

0.22Aluminium 0.02 ---- ---- ----mg/L0.017429-90-5

<0.001Arsenic <0.001 ---- ---- ----mg/L0.0017440-38-2

<0.0001Cadmium <0.0001 ---- ---- ----mg/L0.00017440-43-9

<0.001Chromium <0.001 ---- ---- ----mg/L0.0017440-47-3

<0.001Copper <0.001 ---- ---- ----mg/L0.0017440-50-8

<0.001Lead <0.001 ---- ---- ----mg/L0.0017439-92-1

0.005Manganese 0.008 ---- ---- ----mg/L0.0017439-96-5

<0.001Nickel <0.001 ---- ---- ----mg/L0.0017440-02-0

<0.01Selenium <0.01 ---- ---- ----mg/L0.017782-49-2

<0.005Zinc <0.005 ---- ---- ----mg/L0.0057440-66-6

0.10Iron 4.01 ---- ---- ----mg/L0.057439-89-6

EK055G: Ammonia as N by Discrete Analyser

0.79Ammonia as N 0.20 ---- ---- ----mg/L0.017664-41-7

EK057G:  Nitrite as N by Discrete Analyser

<0.01Nitrite as N <0.01 ---- ---- ----mg/L0.0114797-65-0

EK058G:  Nitrate as N by Discrete Analyser

0.01Nitrate as N <0.01 ---- ---- ----mg/L0.0114797-55-8

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.01 <0.01 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

0.9 0.3 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

0.9^ 0.3 ---- ---- ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.25 <0.01 ---- ---- ----mg/L0.01----Total Phosphorus as P

EK071G: Reactive Phosphorus as P by discrete analyser

0.25Reactive Phosphorus as P <0.01 ---- ---- ----mg/L0.0114265-44-2

EP080/071: Total Petroleum Hydrocarbons

<20 <20 ---- ---- ----µg/L20----C6 - C9 Fraction

<50 <50 ---- ---- ----µg/L50----C10 - C14 Fraction

<100 <100 ---- ---- ----µg/L100----C15 - C28 Fraction

<50 <50 ---- ---- ----µg/L50----C29 - C36 Fraction

<50^ <50 ---- ---- ----µg/L50----C10 - C36 Fraction (sum)
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Work Order :

:Client

EP1806725 Amendment 1

60478410:Project

MRIA

Analytical Results

------------T4C_31_05_18T4B_31_05_18Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

------------31-May-2018 10:0731-May-2018 09:28Client sampling date / time

------------------------EP1806725-002EP1806725-001UnitLORCAS NumberCompound

Result Result ---- ---- ----

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 ---- ---- ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 ---- ---- ----µg/L20C6_C10-BTEX

<100 <100 ---- ---- ----µg/L100---->C10 - C16 Fraction

<100 <100 ---- ---- ----µg/L100---->C16 - C34 Fraction

<100 <100 ---- ---- ----µg/L100---->C34 - C40 Fraction

<100^ <100 ---- ---- ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 ---- ---- ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 ---- ---- ----µg/L171-43-2

<2Toluene <2 ---- ---- ----µg/L2108-88-3

<2Ethylbenzene <2 ---- ---- ----µg/L2100-41-4

<2meta- & para-Xylene <2 ---- ---- ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 ---- ---- ----µg/L295-47-6

<2^ <2 ---- ---- ----µg/L2----Total Xylenes

<1^ <1 ---- ---- ----µg/L1----Sum of BTEX

<5Naphthalene <5 ---- ---- ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1101.2-Dichloroethane-D4 110 ---- ---- ----%217060-07-0

97.9Toluene-D8 96.5 ---- ---- ----%22037-26-5

99.64-Bromofluorobenzene 98.9 ---- ---- ----%2460-00-4
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 61 141

Toluene-D8 2037-26-5 73 126

4-Bromofluorobenzene 460-00-4 60 125
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QUALITY CONTROL REPORT
Work Order : EP1706873 Page : 1 of 8

:: LaboratoryClient Environmental Division PerthAECOM Australia Pty Ltd

:Contact MR CHRIS MCGRAGHAN :Contact ShukHui Li

:Address LEVEL 6 3 FORREST PLACE

PERTH WA, AUSTRALIA 6849

Address : 10 Hod Way Malaga WA Australia 6090

::Telephone ---- 08 9209 7655:Telephone

:Project 60478410 Date Samples Received : 28-Jun-2017

:Order number 60478410-2.06 Date Analysis Commenced : 28-Jun-2017

:C-O-C number ---- Issue Date : 05-Jul-2017

Sampler : TIM WILLIAMSON

Site : ----

Quote number : EP/1136/16 V2

No. of samples received 8:

No. of samples analysed 8:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Ankit Joshi Inorganic Chemist Sydney Inorganics, Smithfield, NSW

David Viner SENIOR LAB TECH Perth Organics, Malaga, WA

Efua Wilson Metals Chemist Perth Inorganics, Malaga, WA

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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AECOM Australia Pty Ltd
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 974524)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitWQA02_280617 EP1706873-007

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.013 0.013 0.00 0% - 50%

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.02 0.02 0.00 No Limit

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.14 0.14 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1706817-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.117 0.117 0.00 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 976328)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitBLNS-B1_ EP1706873-004

EG020A-T: Arsenic 7440-38-2 0.001 mg/L 0.002 0.002 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report
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EG020T: Total Metals by ICP-MS  (QC Lot: 976328)  - continued

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No LimitBLNS-B1_ EP1706873-004

EG020A-T: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.024 0.024 0.00 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.04 0.07 44.6 No Limit

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 0.28 0.31 10.4 No Limit

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L 0.0047 0.0056 18.3 No LimitAnonymous EP1706876-004

EG020A-T: Arsenic 7440-38-2 0.001 mg/L 0.106 0.105 1.00 No Limit

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.020 <0.020 0.00 No Limit

EG020A-T: Copper 7440-50-8 0.001 mg/L 15.9 16.0 0.454 0% - 20%

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.020 <0.020 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.226 0.245 7.99 0% - 50%

EG020A-T: Nickel 7440-02-0 0.001 mg/L 0.128 0.128 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.100 <0.100 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.44 <0.20 75.7 No Limit

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.20 <0.20 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 2.22 2.28 2.59 No Limit

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 970045)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.02 <0.01 68.4 No LimitAnonymous EP1706849-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1706849-011

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 970044)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 0.01 0.00 No LimitAnonymous EP1706851-002

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitT3B_ EP1706873-001

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 970046)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 22.7 22.5 1.04 0% - 20%Anonymous EP1706849-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 0.01 0.00 No LimitAnonymous EP1706849-011

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 973887)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 0.1 0.00 No LimitAnonymous EP1706818-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.2 0.2 0.00 No LimitT3C_ EP1706873-002

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 973886)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.06 0.06 17.4 No LimitAnonymous EP1706818-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.01 <0.01 0.00 No LimitT3C_ EP1706873-002

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 970043)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1706851-002

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitT3B_ EP1706873-001

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 971131)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 971131)  - continued

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitBLNS-B1_ EP1706873-004

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitAnonymous EP1706881-001

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 973791)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1706869-022

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1706884-021

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 971131)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitBLNS-B1_ EP1706873-004

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitAnonymous EP1706881-001

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 973791)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1706869-022

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1706884-021

EP080: BTEXN  (QC Lot: 973791)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1706869-022

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1706884-021

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 974524)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 98.50.5 mg/L 11684

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 99.30.1 mg/L 10884

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 96.40.1 mg/L 10886

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 93.20.1 mg/L 10985

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 91.10.1 mg/L 11084

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 94.10.1 mg/L 10785

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 95.70.1 mg/L 10985

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 93.40.1 mg/L 11284

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 92.70.1 mg/L 11288

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 94.80.1 mg/L 11589

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 94.70.5 mg/L 11284

EG020T: Total Metals by ICP-MS  (QCLot: 976328)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 98.20.5 mg/L 10384

EG020A-T: Arsenic 7440-38-2 0.001 mg/L <0.001 95.20.1 mg/L 10485

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 96.40.1 mg/L 10184

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 97.20.1 mg/L 10185

EG020A-T: Copper 7440-50-8 0.001 mg/L <0.001 89.60.1 mg/L 9883

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 98.10.1 mg/L 9986

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 97.50.1 mg/L 10285

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 91.40.1 mg/L 10083

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 92.80.1 mg/L 11283

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 95.20.1 mg/L 10984

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 96.80.5 mg/L 12077

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 970045)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1051 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 970044)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1020.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 970046)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1080.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 973887)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 86.910 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 973886)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 92.84.42 mg/L 13070
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 970043)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1090.5 mg/L 11587

EP008: Chlorophyll  (QCLot: 971424)

EP008: Chlorophyll a ---- 1 mg/m³ <1 95.020 mg/m³ 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 971131)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 75.2400 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 95.6400 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 86.8400 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 973791)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 88.8320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 971131)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 81.1400 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 93.6600 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 74.2200 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 973791)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 91.2370 µg/L 11574

EP080: BTEXN  (QCLot: 973791)

EP080: Benzene 71-43-2 1 µg/L <1 85.420 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 98.520 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 10620 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10840 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 11020 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 95.220 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 974524)

Anonymous EP1706817-002 7440-38-2EG020A-F: Arsenic 98.00.2 mg/L 13070

7440-43-9EG020A-F: Cadmium 94.20.05 mg/L 13070

7440-47-3EG020A-F: Chromium 92.90.2 mg/L 13070

7440-50-8EG020A-F: Copper 89.20.2 mg/L 13070

7439-92-1EG020A-F: Lead 91.00.2 mg/L 13070

7439-96-5EG020A-F: Manganese 94.30.2 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 974524)  - continued

Anonymous EP1706817-002 7440-02-0EG020A-F: Nickel 92.20.2 mg/L 13070

7440-66-6EG020A-F: Zinc 94.80.2 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 976328)

Anonymous EP1706818-005 7440-38-2EG020A-T: Arsenic 1001 mg/L 13070

7440-43-9EG020A-T: Cadmium 1090.25 mg/L 13070

7440-47-3EG020A-T: Chromium 99.21 mg/L 13070

7440-50-8EG020A-T: Copper 86.41 mg/L 13070

7439-92-1EG020A-T: Lead 98.81 mg/L 13070

7439-96-5EG020A-T: Manganese 98.61 mg/L 13070

7440-02-0EG020A-T: Nickel 99.81 mg/L 13070

7440-66-6EG020A-T: Zinc 1061 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 970045)

Anonymous EP1706849-001 7664-41-7EK055G: Ammonia as N 1001 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 970044)

Anonymous EP1706851-001 14797-65-0EK057G: Nitrite as N 1020.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 970046)

Anonymous EP1706849-001 ----EK059G: Nitrite + Nitrate as N 1210.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 973887)

Anonymous EP1706818-004 ----EK061G: Total Kjeldahl Nitrogen as N 94.15 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 973886)

Anonymous EP1706818-004 ----EK067G: Total Phosphorus as P 92.31 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 970043)

Anonymous EP1706851-001 14265-44-2EK071G: Reactive Phosphorus as P 1130.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 971131)

BLNS-B1_ EP1706873-004 ----EP071: C10 - C14 Fraction 71.9400 µg/L 12245

----EP071: C15 - C28 Fraction 96.9400 µg/L 14355

----EP071: C29 - C36 Fraction 86.2400 µg/L 12854

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 973791)

T3B_ EP1706873-001 ----EP080: C6 - C9 Fraction 133240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 971131)

BLNS-B1_ EP1706873-004 ----EP071: >C10 - C16 Fraction 78.2400 µg/L 12245

----EP071: >C16 - C34 Fraction 94.9600 µg/L 14355

----EP071: >C34 - C40 Fraction 77.3200 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 973791)

T3B_ EP1706873-001 C6_C10EP080: C6 - C10 Fraction 125290 µg/L 13777
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP080: BTEXN  (QCLot: 973791)

T3B_ EP1706873-001 71-43-2EP080: Benzene 10320 µg/L 12277

108-88-3EP080: Toluene 96.720 µg/L 12674
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This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 971588)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1706824-008

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.003 0.003 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.03 0.03 0.00 No Limit

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.20 0.20 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1706820-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.017 0.017 0.00 0% - 50%

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.033 0.034 3.45 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.003 0.002 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.06 0.06 0.00 No Limit

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 971591)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitGW-D4_ EP1706851-002

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit
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Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 971591)  - continued

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No LimitGW-D4_ EP1706851-002

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.06 0.06 0.00 No Limit

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitWQA01_270617 EP1706851-010

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.009 0.009 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.043 0.043 0.00 0% - 20%

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.022 0.019 12.1 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.17 0.17 0.00 0% - 50%

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.31 0.30 0.00 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 973415)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1706812-001

EG020A-T: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Copper 7440-50-8 0.001 mg/L 0.006 0.006 0.00 No Limit

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L 0.026 0.023 11.9 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1706854-001

EG020A-T: Arsenic 7440-38-2 0.001 mg/L 0.003 0.004 0.00 No Limit

EG020A-T: Chromium 7440-47-3 0.001 mg/L 0.017 0.016 0.00 0% - 50%

EG020A-T: Copper 7440-50-8 0.001 mg/L 0.006 0.006 0.00 No Limit

EG020A-T: Lead 7439-92-1 0.001 mg/L 0.010 0.010 0.00 0% - 50%

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.008 0.007 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L 0.004 0.004 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L 0.032 0.034 5.46 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report
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EG020T: Total Metals by ICP-MS  (QC Lot: 973415)  - continued

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 7.22 7.05 2.39 0% - 20%Anonymous EP1706854-001

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 2.70 2.70 0.00 0% - 20%

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 969865)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.02 0.03 0.00 No LimitGW-D3_ EP1706851-001

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.22 0.22 0.00 0% - 20%WQA01_270617 EP1706851-010

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 970044)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 0.01 0.00 No LimitGW-D4_ EP1706851-002

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1706873-001

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 969866)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.11 0.12 0.00 0% - 50%GW-D3_ EP1706851-001

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitWQA01_270617 EP1706851-010

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 969470)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.2 0.2 0.00 No LimitGW-D3_ EP1706851-001

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 969469)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.02 0.03 0.00 No LimitGW-D3_ EP1706851-001

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 970043)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitGW-D4_ EP1706851-002

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1706873-001

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 971089)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitGW-D8_ EP1706851-005

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 971237)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitGW-D3_ EP1706851-001

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitGW-D8_ EP1706851-005

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 971089)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitGW-D8_ EP1706851-005

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 971237)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitGW-D3_ EP1706851-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitGW-D8_ EP1706851-005

EP080: BTEXN  (QC Lot: 971237)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitGW-D3_ EP1706851-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit
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EP080: BTEXN  (QC Lot: 971237)  - continued

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No LimitGW-D3_ EP1706851-001

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitGW-D8_ EP1706851-005

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 971588)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 97.70.5 mg/L 11684

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 96.20.1 mg/L 10884

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 1040.1 mg/L 10886

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 97.90.1 mg/L 10985

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 91.60.1 mg/L 11084

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 93.20.1 mg/L 10785

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 99.40.1 mg/L 10985

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 94.00.1 mg/L 11284

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 95.00.1 mg/L 11288

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 93.30.1 mg/L 11589

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 1010.5 mg/L 11284

EG020F: Dissolved Metals by ICP-MS  (QCLot: 971591)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 95.60.5 mg/L 11684

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 92.50.1 mg/L 10884

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 1040.1 mg/L 10886

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 97.20.1 mg/L 10985

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 87.60.1 mg/L 11084

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 96.00.1 mg/L 10785

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 99.40.1 mg/L 10985

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 89.60.1 mg/L 11284

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 96.00.1 mg/L 11288

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 92.30.1 mg/L 11589

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 1000.5 mg/L 11284

EG020T: Total Metals by ICP-MS  (QCLot: 973415)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 91.40.5 mg/L 10384

EG020A-T: Arsenic 7440-38-2 0.001 mg/L <0.001 92.10.1 mg/L 10485

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 90.70.1 mg/L 10184

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 90.70.1 mg/L 10185

EG020A-T: Copper 7440-50-8 0.001 mg/L <0.001 88.10.1 mg/L 9883

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 88.70.1 mg/L 9986

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 92.50.1 mg/L 10285

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 84.90.1 mg/L 10083

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 93.90.1 mg/L 11283

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 89.40.1 mg/L 10984
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020T: Total Metals by ICP-MS  (QCLot: 973415)  - continued

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 93.40.5 mg/L 12077

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 969865)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1031 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 970044)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1020.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 969866)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1100.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 969470)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 82.310 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 969469)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 92.54.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 970043)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1090.5 mg/L 11587

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 971089)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 46.0400 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 87.8400 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 72.3400 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 971237)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 99.6320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 971089)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 52.8400 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 87.0600 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 50.7200 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 971237)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 99.0370 µg/L 11574

EP080: BTEXN  (QCLot: 971237)

EP080: Benzene 71-43-2 1 µg/L <1 86.820 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 95.320 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 94.620 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 95.540 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 94.020 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 91.120 µg/L 11877

Matrix Spike (MS) Report
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The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 971588)

Anonymous EP1706820-002 7440-38-2EG020A-F: Arsenic 97.00.2 mg/L 13070

7440-43-9EG020A-F: Cadmium 1040.05 mg/L 13070

7440-47-3EG020A-F: Chromium 94.90.2 mg/L 13070

7440-50-8EG020A-F: Copper 89.90.2 mg/L 13070

7439-92-1EG020A-F: Lead 87.00.2 mg/L 13070

7439-96-5EG020A-F: Manganese 92.10.2 mg/L 13070

7440-02-0EG020A-F: Nickel 91.10.2 mg/L 13070

7440-66-6EG020A-F: Zinc 94.70.2 mg/L 13070

EG020F: Dissolved Metals by ICP-MS  (QCLot: 971591)

GW-D5_ EP1706851-003 7440-38-2EG020A-F: Arsenic 89.80.2 mg/L 13070

7440-43-9EG020A-F: Cadmium 1020.05 mg/L 13070

7440-47-3EG020A-F: Chromium 94.30.2 mg/L 13070

7440-50-8EG020A-F: Copper 87.60.2 mg/L 13070

7439-92-1EG020A-F: Lead 91.60.2 mg/L 13070

7439-96-5EG020A-F: Manganese 93.60.2 mg/L 13070

7440-02-0EG020A-F: Nickel 89.10.2 mg/L 13070

7440-66-6EG020A-F: Zinc 92.00.2 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 973415)

Anonymous EP1706812-002 7440-38-2EG020A-T: Arsenic 96.81 mg/L 13070

7440-43-9EG020A-T: Cadmium 97.80.25 mg/L 13070

7440-47-3EG020A-T: Chromium 97.31 mg/L 13070

7440-50-8EG020A-T: Copper 93.61 mg/L 13070

7439-92-1EG020A-T: Lead 1141 mg/L 13070

7439-96-5EG020A-T: Manganese 99.21 mg/L 13070

7440-02-0EG020A-T: Nickel 92.51 mg/L 13070

7440-66-6EG020A-T: Zinc 97.41 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 969865)

Anonymous EP1706835-001 7664-41-7EK055G: Ammonia as N 1051 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 970044)

GW-D3_ EP1706851-001 14797-65-0EK057G: Nitrite as N 1020.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 969866)

Anonymous EP1706835-001 ----EK059G: Nitrite + Nitrate as N 98.10.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 969470)

GW-D5_ EP1706851-003 ----EK061G: Total Kjeldahl Nitrogen as N 86.45 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 969469)
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 969469)  - continued

GW-D5_ EP1706851-003 ----EK067G: Total Phosphorus as P 1031 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 970043)

GW-D3_ EP1706851-001 14265-44-2EK071G: Reactive Phosphorus as P 1130.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 971089)

GW-D8_ EP1706851-005 ----EP071: C10 - C14 Fraction 55.0400 µg/L 12245

----EP071: C15 - C28 Fraction 71.2400 µg/L 14355

----EP071: C29 - C36 Fraction 80.9400 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 971089)

GW-D8_ EP1706851-005 ----EP071: >C10 - C16 Fraction 58.3400 µg/L 12245

----EP071: >C16 - C34 Fraction 79.0600 µg/L 14355

----EP071: >C34 - C40 Fraction 80.8200 µg/L 12854
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:Project 60478410 Date Samples Received : 26-Jul-2017

:Order number 60478410-2.06 Date Analysis Commenced : 27-Jul-2017

:C-O-C number ---- Issue Date : 01-Aug-2017

Sampler : Tim Williamson

Site : ----

Quote number : EP/1136/16 V2

No. of samples received 11:

No. of samples analysed 11:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1025443)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0010 <0.0010 0.00 No LimitAnonymous EP1707942-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.010 <0.010 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.010 <0.010 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.010 <0.010 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.010 <0.010 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.010 <0.010 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.010 <0.010 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.050 <0.050 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.10 <0.10 0.00 No Limit

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.10 <0.10 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.50 <0.50 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1707984-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.038 0.038 0.00 0% - 20%

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.009 0.010 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.01 0.02 0.00 No Limit

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1025446)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitBH10_260717 EP1707992-008

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.002 0.002 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1025446)  - continued

EG020A-F: Chromium 7440-47-3 0.001 mg/L 0.001 0.001 0.00 No LimitBH10_260717 EP1707992-008

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.005 0.005 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.009 0.009 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.003 0.003 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.025 0.026 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 1.40 1.44 2.68 0% - 20%

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 1.25 1.29 3.35 0% - 20%

EG020T: Total Metals by ICP-MS  (QC Lot: 1022731)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1707746-001

EG020A-T: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Copper 7440-50-8 0.001 mg/L 0.014 0.014 0.00 0% - 50%

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L 0.014 0.013 9.73 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1707864-001

EG020A-T: Arsenic 7440-38-2 0.001 mg/L 0.001 <0.001 0.00 No Limit

EG020A-T: Chromium 7440-47-3 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-T: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 0.006 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.02 0.02 0.00 No Limit

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1021357)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.02 0.02 0.00 No LimitAnonymous EP1707988-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.01 0.01 0.00 No LimitAnonymous EP1707990-008

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1021360)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.92 0.90 1.88 0% - 20%T4B_260717 EP1707992-007

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.32 0.30 3.55 0% - 20%Anonymous EP1707996-007

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1021787)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1021787)  - continued

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitGW-D4_260717 EP1707992-002

EK057G: Nitrite as N 14797-65-0 0.01 mg/L 0.03 0.03 0.00 No LimitAnonymous EP1708034-001

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1021358)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 0.01 0.00 No LimitAnonymous EP1707988-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1707990-008

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1021359)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitT4B_260717 EP1707992-007

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 2.13 2.12 0.00 0% - 20%Anonymous EP1707996-007

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1025722)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.6 0.6 0.00 No LimitAnonymous EP1707928-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.5 0.4 0.00 No LimitAnonymous EP1707942-006

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1025724)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.8 0.7 0.00 No LimitWQA01_260717 EP1707992-009

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1025721)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.02 <0.02 0.00 No LimitAnonymous EP1707928-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.04 0.03 0.00 No LimitAnonymous EP1707942-006

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1025723)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.05 0.07 29.2 No LimitAnonymous EP1707993-007

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.07 0.06 19.6 No LimitWQA01_260717 EP1707992-009

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1021786)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitGW-D4_260717 EP1707992-002

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.01 0.01 0.00 No LimitAnonymous EP1708034-001

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1019995)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitGW-D8_260717 EP1707992-004

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1020012)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1707930-004

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitGW-D4_260717 EP1707992-002

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1019995)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitGW-D8_260717 EP1707992-004

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1020012)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1707930-004

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitGW-D4_260717 EP1707992-002

EP080: BTEXN  (QC Lot: 1020012)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1707930-004
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080: BTEXN  (QC Lot: 1020012)  - continued

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No LimitAnonymous EP1707930-004

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitGW-D4_260717 EP1707992-002

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1025443)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 1010.5 mg/L 11684

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 1080.1 mg/L 10884

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 1010.1 mg/L 10886

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 1030.1 mg/L 10985

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 1000.1 mg/L 11084

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 1020.1 mg/L 10785

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 1020.1 mg/L 10985

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 1050.1 mg/L 11284

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 1120.1 mg/L 11288

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 1110.1 mg/L 11589

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 99.90.5 mg/L 11284

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1025446)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 1020.5 mg/L 11684

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 1060.1 mg/L 10884

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 99.00.1 mg/L 10886

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 1030.1 mg/L 10985

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 1010.1 mg/L 11084

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 99.50.1 mg/L 10785

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 1040.1 mg/L 10985

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 1040.1 mg/L 11284

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 1100.1 mg/L 11288

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 1070.1 mg/L 11589

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 1010.5 mg/L 11284

EG020T: Total Metals by ICP-MS  (QCLot: 1022731)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 94.80.5 mg/L 10384

EG020A-T: Arsenic 7440-38-2 0.001 mg/L <0.001 1000.1 mg/L 10485

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 97.80.1 mg/L 10184

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 90.90.1 mg/L 10185

EG020A-T: Copper 7440-50-8 0.001 mg/L <0.001 93.60.1 mg/L 9883

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 95.60.1 mg/L 9986

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 88.70.1 mg/L 10285

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 93.30.1 mg/L 10083

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 1050.1 mg/L 11283

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 1030.1 mg/L 10984
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020T: Total Metals by ICP-MS  (QCLot: 1022731)  - continued

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 82.40.5 mg/L 12077

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1021357)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 96.11 mg/L 11587

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1021360)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 97.61 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1021787)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 93.00.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1021358)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 99.60.5 mg/L 11292

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1021359)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 97.30.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1025722)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 86.910 mg/L 11082

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1025724)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 89.810 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1025721)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 87.84.42 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1025723)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 94.54.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1021786)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1070.5 mg/L 11587

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1019995)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 80.7400 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 102400 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 78.2400 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1020012)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 97.6320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1019995)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 87.1400 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 92.8600 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 75.3200 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1020012)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 98.2370 µg/L 11574

EP080: BTEXN  (QCLot: 1020012)

EP080: Benzene 71-43-2 1 µg/L <1 98.120 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 96.020 µg/L 11581
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP080: BTEXN  (QCLot: 1020012)  - continued

EP080: Ethylbenzene 100-41-4 2 µg/L <2 95.320 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 99.040 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 96.920 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 11220 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1025443)

Anonymous EP1707942-002 7440-38-2EG020A-F: Arsenic 1250.2 mg/L 13070

7440-43-9EG020A-F: Cadmium 1130.05 mg/L 13070

7440-47-3EG020A-F: Chromium 97.50.2 mg/L 13070

7440-50-8EG020A-F: Copper 1090.2 mg/L 13070

7439-92-1EG020A-F: Lead 1070.2 mg/L 13070

7439-96-5EG020A-F: Manganese 1030.2 mg/L 13070

7440-02-0EG020A-F: Nickel 1150.2 mg/L 13070

7440-66-6EG020A-F: Zinc 1200.2 mg/L 13070

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1025446)

WQA01_260717 EP1707992-009 7440-38-2EG020A-F: Arsenic 1040.2 mg/L 13070

7440-43-9EG020A-F: Cadmium 95.40.05 mg/L 13070

7440-47-3EG020A-F: Chromium 1000.2 mg/L 13070

7440-50-8EG020A-F: Copper 99.00.2 mg/L 13070

7439-92-1EG020A-F: Lead 93.30.2 mg/L 13070

7439-96-5EG020A-F: Manganese 96.70.2 mg/L 13070

7440-02-0EG020A-F: Nickel 98.40.2 mg/L 13070

7440-66-6EG020A-F: Zinc 1050.2 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1022731)

Anonymous EP1707746-002 7440-38-2EG020A-T: Arsenic 1041 mg/L 13070

7440-43-9EG020A-T: Cadmium 1020.25 mg/L 13070

7440-47-3EG020A-T: Chromium 94.81 mg/L 13070

7440-50-8EG020A-T: Copper 95.31 mg/L 13070

7439-92-1EG020A-T: Lead 92.01 mg/L 13070

7439-96-5EG020A-T: Manganese 92.51 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020T: Total Metals by ICP-MS  (QCLot: 1022731)  - continued

Anonymous EP1707746-002 7440-02-0EG020A-T: Nickel 96.21 mg/L 13070

7440-66-6EG020A-T: Zinc 1071 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1021357)

Anonymous EP1707988-001 7664-41-7EK055G: Ammonia as N 97.81 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1021360)

T3C_260717 EP1707992-006 7664-41-7EK055G: Ammonia as N 96.91 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1021787)

GW-D3_260717 EP1707992-001 14797-65-0EK057G: Nitrite as N 1020.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1021358)

Anonymous EP1707988-001 ----EK059G: Nitrite + Nitrate as N 1030.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1021359)

T3C_260717 EP1707992-006 ----EK059G: Nitrite + Nitrate as N 1090.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1025722)

Anonymous EP1707928-001 ----EK061G: Total Kjeldahl Nitrogen as N 93.55 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1025724)

WQA01_260717 EP1707992-009 ----EK061G: Total Kjeldahl Nitrogen as N 89.05 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1025721)

Anonymous EP1707928-001 ----EK067G: Total Phosphorus as P 95.01 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1025723)

WQA01_260717 EP1707992-009 ----EK067G: Total Phosphorus as P 98.61 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1021786)

GW-D3_260717 EP1707992-001 14265-44-2EK071G: Reactive Phosphorus as P 1090.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1019995)

GW-D8_260717 EP1707992-004 ----EP071: C10 - C14 Fraction 84.2400 µg/L 12245

----EP071: C15 - C28 Fraction 99.3400 µg/L 14355

----EP071: C29 - C36 Fraction 102400 µg/L 12854

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1020012)

Anonymous EP1707923-002 ----EP080: C6 - C9 Fraction 86.9240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1019995)

GW-D8_260717 EP1707992-004 ----EP071: >C10 - C16 Fraction 88.6400 µg/L 12245

----EP071: >C16 - C34 Fraction 101600 µg/L 14355

----EP071: >C34 - C40 Fraction 115200 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1020012)

Anonymous EP1707923-002 C6_C10EP080: C6 - C10 Fraction 83.5290 µg/L 13777
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP080: BTEXN  (QCLot: 1020012)

Anonymous EP1707923-002 71-43-2EP080: Benzene 95.720 µg/L 12277

108-88-3EP080: Toluene 90.620 µg/L 12674



False

 6 6.00False

Environmental

QUALITY CONTROL REPORT
Work Order : EP1708050 Page : 1 of 9

:: LaboratoryClient Environmental Division PerthAECOM Australia Pty Ltd

:Contact MICHELLE OROURKE :Contact ShukHui Li

:Address LEVEL 6 3 FORREST PLACE

PERTH WA, AUSTRALIA 6849

Address : 10 Hod Way Malaga WA Australia 6090

::Telephone 6432 2000 08 9209 7655:Telephone

:Project 60478410 Date Samples Received : 27-Jul-2017

:Order number 60478410-2.06 Date Analysis Commenced : 28-Jul-2017

:C-O-C number ---- Issue Date : 07-Aug-2017

Sampler : TIM WILLIAMSON

Site : ----

Quote number : EP/1136/16 V2

No. of samples received 15:

No. of samples analysed 15:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1029627)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitGW-D5_270717 EP1708050-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L 0.003 0.003 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.003 0.003 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.003 0.002 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.031 0.031 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.82 0.81 1.30 0% - 20%

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 2.07 2.05 0.821 0% - 20%

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitFS2_270717 EP1708050-011

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.014 0.013 7.89 0% - 50%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.011 0.010 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.49 0.50 0.00 0% - 20%

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 1.00 1.02 2.32 0% - 20%

EG020T: Total Metals by ICP-MS  (QC Lot: 1027425)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitBLNS-B1_270717 EP1708050-006

EG020A-T: Arsenic 7440-38-2 0.001 mg/L 0.002 0.001 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1027425)  - continued

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No LimitBLNS-B1_270717 EP1708050-006

EG020A-T: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.023 0.023 0.00 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.08 0.09 0.00 No Limit

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 0.45 0.46 0.00 No Limit

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1708080-003

EG020A-T: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Copper 7440-50-8 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.036 0.036 0.00 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.76 0.73 3.31 0% - 20%

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 0.60 0.60 0.00 0% - 50%

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1023904)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.04 0.05 0.00 No LimitAnonymous EP1708042-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 679 732 7.51 0% - 20%Anonymous EP1708048-002

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1023906)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.20 0.19 0.00 0% - 50%T3C_270717 EP1708050-003

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.21 0.20 6.44 0% - 20%RD1_270717 EP1708050-012

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1023859)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitT2F_270717 EP1708050-002

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitFS2_270717 EP1708050-011

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1023905)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.01 0.01 0.00 No LimitAnonymous EP1708042-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.14 0.14 0.00 0% - 50%Anonymous EP1708048-002

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1023907)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitT3C_270717 EP1708050-003

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.04 0.03 0.00 No LimitRD1_270717 EP1708050-012

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1030979)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.9 0.9 0.00 No LimitGW-D5_270717 EP1708050-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 1.8 1.8 0.00 0% - 50%FS2_270717 EP1708050-011

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1030978)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1030978)  - continued

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.03 0.01 71.9 No LimitGW-D5_270717 EP1708050-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.06 0.05 18.4 No LimitFS2_270717 EP1708050-011

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1023858)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.01 0.01 0.00 No LimitT2F_270717 EP1708050-002

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitFS2_270717 EP1708050-011

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1023226)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitAnonymous EP1708058-007

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1025394)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitBLNS-B1_270717 EP1708050-006

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1025496)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitGW-D5_270717 EP1708050-001

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitFS2_270717 EP1708050-011

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1023226)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitAnonymous EP1708058-007

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1025394)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitBLNS-B1_270717 EP1708050-006

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1025496)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitGW-D5_270717 EP1708050-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitFS2_270717 EP1708050-011

EP080: BTEXN  (QC Lot: 1025496)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitGW-D5_270717 EP1708050-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitFS2_270717 EP1708050-011

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080: BTEXN  (QC Lot: 1025496)  - continued

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No LimitFS2_270717 EP1708050-011

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1029627)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 1000.5 mg/L 11684

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 1030.1 mg/L 10884

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 1040.1 mg/L 10886

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 97.80.1 mg/L 10985

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 93.20.1 mg/L 11084

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 1020.1 mg/L 10785

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 1050.1 mg/L 10985

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 98.40.1 mg/L 11284

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 1030.1 mg/L 11288

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 97.70.1 mg/L 11589

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 1030.5 mg/L 11284

EG020T: Total Metals by ICP-MS  (QCLot: 1027425)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 96.60.5 mg/L 10384

EG020A-T: Arsenic 7440-38-2 0.001 mg/L <0.001 1010.1 mg/L 10485

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 96.50.1 mg/L 10184

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 97.60.1 mg/L 10185

EG020A-T: Copper 7440-50-8 0.001 mg/L <0.001 89.80.1 mg/L 9883

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 97.80.1 mg/L 9986

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 90.70.1 mg/L 10285

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 94.40.1 mg/L 10083

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 1050.1 mg/L 11283

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 1030.1 mg/L 10984

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 91.00.5 mg/L 12077

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1023904)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1021 mg/L 11587

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1023906)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1061 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1023859)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1030.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1023905)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1040.5 mg/L 11292

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1023907)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1040.5 mg/L 11292
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1030979)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 92.010 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1030978)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 91.44.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1023858)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1110.5 mg/L 11587

EP008: Chlorophyll  (QCLot: 1032334)

EP008: Chlorophyll a ---- 1 mg/m³ <1 10820 mg/m³ 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1023226)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 83.3400 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 80.7400 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 77.6400 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1025394)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 71.6400 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 51.4400 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 44.7400 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1025496)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 96.9320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1023226)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 84.7400 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 79.5600 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 72.3200 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1025394)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 71.4400 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 46.2600 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 34.1200 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1025496)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 96.8370 µg/L 11574

EP080: BTEXN  (QCLot: 1025496)

EP080: Benzene 71-43-2 1 µg/L <1 10620 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 10120 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 10020 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10140 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10320 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 10520 µg/L 11877
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Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1029627)

T2F_270717 EP1708050-002 7440-38-2EG020A-F: Arsenic 1010.2 mg/L 13070

7440-43-9EG020A-F: Cadmium 1010.05 mg/L 13070

7440-47-3EG020A-F: Chromium 98.00.2 mg/L 13070

7440-50-8EG020A-F: Copper 94.60.2 mg/L 13070

7439-92-1EG020A-F: Lead 98.20.2 mg/L 13070

7439-96-5EG020A-F: Manganese 98.00.2 mg/L 13070

7440-02-0EG020A-F: Nickel 95.80.2 mg/L 13070

7440-66-6EG020A-F: Zinc 1000.2 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1027425)

A2_270717 EP1708050-007 7440-38-2EG020A-T: Arsenic 1061 mg/L 13070

7440-43-9EG020A-T: Cadmium 98.50.25 mg/L 13070

7440-47-3EG020A-T: Chromium 97.71 mg/L 13070

7440-50-8EG020A-T: Copper 95.11 mg/L 13070

7439-92-1EG020A-T: Lead 92.41 mg/L 13070

7439-96-5EG020A-T: Manganese 92.71 mg/L 13070

7440-02-0EG020A-T: Nickel 96.71 mg/L 13070

7440-66-6EG020A-T: Zinc 1031 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1023904)

Anonymous EP1708042-001 7664-41-7EK055G: Ammonia as N 1111 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1023906)

T2F_270717 EP1708050-002 7664-41-7EK055G: Ammonia as N 99.81 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1023859)

GW-D5_270717 EP1708050-001 14797-65-0EK057G: Nitrite as N 98.10.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1023905)

Anonymous EP1708042-001 ----EK059G: Nitrite + Nitrate as N 75.60.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1023907)

T2F_270717 EP1708050-002 ----EK059G: Nitrite + Nitrate as N 1060.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1030979)

T2F_270717 EP1708050-002 ----EK061G: Total Kjeldahl Nitrogen as N 92.55 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1030978)

T2F_270717 EP1708050-002 ----EK067G: Total Phosphorus as P 1011 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1023858)

GW-D5_270717 EP1708050-001 14265-44-2EK071G: Reactive Phosphorus as P 1090.5 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1023226)

Anonymous EP1708058-007 ----EP071: C10 - C14 Fraction 75.8400 µg/L 12245

----EP071: C15 - C28 Fraction 72.7400 µg/L 14355

----EP071: C29 - C36 Fraction 63.7400 µg/L 12854

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1025394)

BLNS-B1_270717 EP1708050-006 ----EP071: C10 - C14 Fraction 89.0400 µg/L 12245

----EP071: C15 - C28 Fraction 85.5400 µg/L 14355

----EP071: C29 - C36 Fraction 89.0400 µg/L 12854

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1025496)

T2F_270717 EP1708050-002 ----EP080: C6 - C9 Fraction 97.6240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1023226)

Anonymous EP1708058-007 ----EP071: >C10 - C16 Fraction 76.5400 µg/L 12245

----EP071: >C16 - C34 Fraction 67.7600 µg/L 14355

----EP071: >C34 - C40 Fraction 63.2200 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1025394)

BLNS-B1_270717 EP1708050-006 ----EP071: >C10 - C16 Fraction 87.6400 µg/L 12245

----EP071: >C16 - C34 Fraction 87.2600 µg/L 14355

----EP071: >C34 - C40 Fraction 101200 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1025496)

T2F_270717 EP1708050-002 C6_C10EP080: C6 - C10 Fraction 96.3290 µg/L 13777

EP080: BTEXN  (QCLot: 1025496)

T2F_270717 EP1708050-002 71-43-2EP080: Benzene 96.320 µg/L 12277

108-88-3EP080: Toluene 88.820 µg/L 12674
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Sampler : Tim Williamson

Site : ----

Quote number : EP/1136/16 V2

No. of samples received 17:

No. of samples analysed 17:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1078181)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1709106-002

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.057 0.058 2.21 0% - 20%

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.02 0.02 0.00 No Limit

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0010 <0.0010 0.00 No LimitAnonymous EP1709114-008

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.010 <0.010 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.010 <0.010 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.010 <0.010 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L 0.019 0.018 9.43 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.410 0.402 2.01 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.423 0.400 5.63 0% - 20%

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.050 <0.050 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 17.9 17.8 0.787 0% - 20%

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.10 <0.10 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.50 <0.50 0.00 No Limit

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1078185)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitA1N_230817 EP1709130-006

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.003 0.003 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1078185)  - continued

EG020A-F: Chromium 7440-47-3 0.001 mg/L 0.001 0.001 0.00 No LimitA1N_230817 EP1709130-006

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.777 0.772 0.727 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.04 0.05 0.00 No Limit

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.69 0.68 1.74 0% - 50%

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitD2_230817 EP1709130-017

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.010 0.010 0.00 0% - 50%

EG020A-F: Lead 7439-92-1 0.001 mg/L 0.003 0.003 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.003 0.003 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.047 0.045 3.56 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.27 0.27 0.00 0% - 20%

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.09 0.09 0.00 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1080112)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1709048-001

EG020A-T: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1709048-011

EG020A-T: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1080112)  - continued

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1709048-011

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1080113)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitA2S_230817 EP1709130-003

EG020A-T: Arsenic 7440-38-2 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.032 0.032 0.00 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.06 0.07 0.00 No Limit

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 0.55 0.55 0.00 0% - 50%

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1709178-001

EG020A-T: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1073446)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.03 0.03 0.00 No LimitAnonymous EP1709124-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 <0.01 0.00 No LimitFS4A_230817 EP1709130-008

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1073438)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L 0.10 0.10 0.00 No LimitA2_230817 EP1709130-002

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitS1_230817 EP1709130-011

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1073447)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 3.20 3.13 2.02 0% - 20%Anonymous EP1709124-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitFS4A_230817 EP1709130-008

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1075252)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.7 0.5 22.7 No LimitAnonymous EP1709124-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 1.5 1.3 11.5 0% - 50%FS4A_230817 EP1709130-008

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1075251)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1075251)  - continued

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.08 0.06 21.1 No LimitAnonymous EP1709124-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.16 0.16 0.00 0% - 50%FS4A_230817 EP1709130-008

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1073437)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.12 0.12 0.00 0% - 50%A2_230817 EP1709130-002

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.11 0.11 0.00 0% - 50%S1_230817 EP1709130-011

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1074742)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitBLNS-B1_230817 EP1709130-001

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1075209)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitBLNS-B1_230817 EP1709130-001

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1709178-001

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1074742)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitBLNS-B1_230817 EP1709130-001

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1075209)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitBLNS-B1_230817 EP1709130-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1709178-001

EP080: BTEXN  (QC Lot: 1075209)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitBLNS-B1_230817 EP1709130-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1709178-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1078181)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 99.00.5 mg/L 12084

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 1060.1 mg/L 12084

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 98.00.1 mg/L 12086

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 99.40.1 mg/L 12085

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 1000.1 mg/L 12084

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 1020.1 mg/L 12085

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 1040.1 mg/L 12085

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 99.10.1 mg/L 12084

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 1060.1 mg/L 12088

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 1040.1 mg/L 12089

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 1070.5 mg/L 12084

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1078185)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 98.30.5 mg/L 12084

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 1060.1 mg/L 12084

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 95.50.1 mg/L 12086

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 97.70.1 mg/L 12085

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 97.20.1 mg/L 12084

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 1010.1 mg/L 12085

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 1040.1 mg/L 12085

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 100.00.1 mg/L 12084

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 1070.1 mg/L 12088

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 1040.1 mg/L 12089

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 1080.5 mg/L 12084

EG020T: Total Metals by ICP-MS  (QCLot: 1080112)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 99.00.5 mg/L 12084

EG020A-T: Arsenic 7440-38-2 0.001 mg/L <0.001 1040.1 mg/L 12085

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 99.50.1 mg/L 12084

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 98.50.1 mg/L 12085

EG020A-T: Copper 7440-50-8 0.001 mg/L <0.001 97.80.1 mg/L 12083

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 1010.1 mg/L 12086

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 1000.1 mg/L 12085

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 95.00.1 mg/L 12083

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 1040.1 mg/L 12083

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 1020.1 mg/L 12084
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020T: Total Metals by ICP-MS  (QCLot: 1080112)  - continued

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 1160.5 mg/L 12077

EG020T: Total Metals by ICP-MS  (QCLot: 1080113)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 98.70.5 mg/L 12084

EG020A-T: Arsenic 7440-38-2 0.001 mg/L <0.001 1040.1 mg/L 12085

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 99.20.1 mg/L 12084

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 98.20.1 mg/L 12085

EG020A-T: Copper 7440-50-8 0.001 mg/L <0.001 96.60.1 mg/L 12083

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 99.60.1 mg/L 12086

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 98.80.1 mg/L 12085

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 94.10.1 mg/L 12083

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 1070.1 mg/L 12083

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 1000.1 mg/L 12084

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 1070.5 mg/L 12077

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1073446)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 90.81 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1073438)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1010.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1073447)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 94.60.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1075252)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 85.210 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1075251)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 91.54.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1073437)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1040.5 mg/L 11587

EP008: Chlorophyll  (QCLot: 1080588)

EP008: Chlorophyll a ---- 1 mg/m³ <1 97.320 mg/m³ 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1074742)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 83.2400 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 83.2400 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 83.8400 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1075209)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 93.2320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1074742)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 85.7400 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 81.2600 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 108200 µg/L 11711
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1075209)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 96.1370 µg/L 11574

EP080: BTEXN  (QCLot: 1075209)

EP080: Benzene 71-43-2 1 µg/L <1 93.020 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 11320 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 10120 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10140 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10120 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 10320 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1078181)

Anonymous EP1709106-001 7440-38-2EG020A-F: Arsenic 1060.2 mg/L 13070

7440-43-9EG020A-F: Cadmium 97.60.05 mg/L 13070

7440-47-3EG020A-F: Chromium 99.50.2 mg/L 13070

7440-50-8EG020A-F: Copper 1020.2 mg/L 13070

7439-92-1EG020A-F: Lead 98.00.2 mg/L 13070

7439-96-5EG020A-F: Manganese 1050.2 mg/L 13070

7440-02-0EG020A-F: Nickel 1020.2 mg/L 13070

7440-66-6EG020A-F: Zinc 1090.2 mg/L 13070

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1078185)

FS2_230817 EP1709130-007 7440-38-2EG020A-F: Arsenic 1050.2 mg/L 13070

7440-43-9EG020A-F: Cadmium 97.80.05 mg/L 13070

7440-47-3EG020A-F: Chromium 99.20.2 mg/L 13070

7440-50-8EG020A-F: Copper 1010.2 mg/L 13070

7439-92-1EG020A-F: Lead 98.20.2 mg/L 13070

7439-96-5EG020A-F: Manganese 1000.2 mg/L 13070

7440-02-0EG020A-F: Nickel 1010.2 mg/L 13070

7440-66-6EG020A-F: Zinc 1070.2 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1080112)

Anonymous EP1709048-002 7440-38-2EG020A-T: Arsenic 97.81 mg/L 13070

7440-43-9EG020A-T: Cadmium 96.20.25 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020T: Total Metals by ICP-MS  (QCLot: 1080112)  - continued

Anonymous EP1709048-002 7440-47-3EG020A-T: Chromium 91.71 mg/L 13070

7440-50-8EG020A-T: Copper 89.41 mg/L 13070

7439-92-1EG020A-T: Lead 93.61 mg/L 13070

7439-96-5EG020A-T: Manganese 96.91 mg/L 13070

7440-02-0EG020A-T: Nickel 89.81 mg/L 13070

7440-66-6EG020A-T: Zinc 97.41 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1080113)

NLWS-N2_230817 EP1709130-004 7440-38-2EG020A-T: Arsenic 1121 mg/L 13070

7440-43-9EG020A-T: Cadmium 1060.25 mg/L 13070

7440-47-3EG020A-T: Chromium 93.31 mg/L 13070

7440-50-8EG020A-T: Copper 99.01 mg/L 13070

7439-92-1EG020A-T: Lead 1021 mg/L 13070

7439-96-5EG020A-T: Manganese 1021 mg/L 13070

7440-02-0EG020A-T: Nickel 1001 mg/L 13070

7440-66-6EG020A-T: Zinc 1081 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1073446)

Anonymous EP1709124-001 7664-41-7EK055G: Ammonia as N 93.41 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1073438)

BLNS-B1_230817 EP1709130-001 14797-65-0EK057G: Nitrite as N 1040.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1073447)

Anonymous EP1709124-001 ----EK059G: Nitrite + Nitrate as N # Not 

Determined

0.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1075252)

Anonymous EP1709124-001 ----EK061G: Total Kjeldahl Nitrogen as N 86.85 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1075251)

Anonymous EP1709124-001 ----EK067G: Total Phosphorus as P 1071 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1073437)

BLNS-B1_230817 EP1709130-001 14265-44-2EK071G: Reactive Phosphorus as P 1060.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1074742)

BLNS-B1_230817 EP1709130-001 ----EP071: C10 - C14 Fraction 53.1400 µg/L 12245

----EP071: C15 - C28 Fraction 86.9400 µg/L 14355

----EP071: C29 - C36 Fraction 82.6400 µg/L 12854

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1075209)

A2_230817 EP1709130-002 ----EP080: C6 - C9 Fraction 95.6240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1074742)

BLNS-B1_230817 EP1709130-001 ----EP071: >C10 - C16 Fraction 58.1400 µg/L 12245
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1074742)  - continued

BLNS-B1_230817 EP1709130-001 ----EP071: >C16 - C34 Fraction 89.3600 µg/L 14355

----EP071: >C34 - C40 Fraction 82.9200 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1075209)

A2_230817 EP1709130-002 C6_C10EP080: C6 - C10 Fraction 94.7290 µg/L 13777

EP080: BTEXN  (QCLot: 1075209)

A2_230817 EP1709130-002 71-43-2EP080: Benzene 89.320 µg/L 12277

108-88-3EP080: Toluene 10220 µg/L 12674
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This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1080637)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L 0.0029 0.0028 4.67 No LimitAnonymous EP1709177-006

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.054 0.048 11.7 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.020 <0.020 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.374 0.374 0.00 0% - 50%

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.020 <0.020 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 57.5 55.9 2.75 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 3.74 3.71 0.564 0% - 20%

EG020A-F: Zinc 7440-66-6 0.005 mg/L 3.74 3.78 0.942 0% - 20%

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 18.7 18.5 1.05 0% - 20%

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.20 <0.20 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 1.70 1.74 2.19 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitGW-D7_ EP1709182-003

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.005 0.004 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.004 0.004 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.034 0.032 5.52 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.020 0.021 5.35 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.01 0.01 0.00 No Limit

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 1.57 1.60 1.90 0% - 20%

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1073905)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.03 0.04 0.00 No LimitAnonymous EP1709162-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.14 0.14 0.00 0% - 50%GW-D7_ EP1709182-003
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1073896)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L 0.05 0.05 0.00 No LimitGW-D7_ EP1709182-003

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1709162-002

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1073906)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 1.52 1.44 4.99 0% - 20%Anonymous EP1709162-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 4.66 4.76 2.22 0% - 20%GW-D7_ EP1709182-003

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1077712)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 3.0 3.0 0.00 No LimitAnonymous EP1709140-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 1.4 1.1 24.5 0% - 50%T4B_ EP1709182-008

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1077713)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.58 0.58 0.00 No LimitAnonymous EP1709173-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 1.78 1.77 0.733 0% - 20%Anonymous EP1709140-001

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1077714)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.29 0.27 6.75 0% - 20%T4B_ EP1709182-008

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1073895)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.26 0.26 0.00 0% - 20%GW-D7_ EP1709182-003

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.01 0.01 0.00 No LimitAnonymous EP1709162-002

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1074751)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitGW-D7_ EP1709182-003

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1075227)

EP080: C6 - C9 Fraction ---- 20 µg/L 160 160 0.00 No LimitAnonymous EP1709168-001

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitGW-D8_ EP1709182-004

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1074751)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitGW-D7_ EP1709182-003

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1075227)

EP080: C6 - C10 Fraction C6_C10 20 µg/L 160 170 0.00 No LimitAnonymous EP1709168-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitGW-D8_ EP1709182-004

EP080: BTEXN  (QC Lot: 1075227)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1709168-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080: BTEXN  (QC Lot: 1075227)  - continued

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitGW-D8_ EP1709182-004

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1080637)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 99.70.5 mg/L 12084

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 1060.1 mg/L 12084

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 1040.1 mg/L 12086

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 98.60.1 mg/L 12085

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 1000.1 mg/L 12084

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 98.60.1 mg/L 12085

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 98.80.1 mg/L 12085

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 1040.1 mg/L 12084

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 92.30.1 mg/L 12088

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 1080.1 mg/L 12089

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 1150.5 mg/L 12084

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1073905)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 97.11 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1073896)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1010.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1073906)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1000.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1077712)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 83.510 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1077713)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 91.34.42 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1077714)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 90.24.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1073895)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1060.5 mg/L 11587

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1074751)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 62.4400 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 62.5400 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 66.5400 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1074752)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 75.6400 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 94.5400 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 91.8400 µg/L 10534



6 of 7:Page

Work Order :

:Client

EP1709182

AECOM Australia Pty Ltd

60478410:Project

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1075227)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 90.2320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1074751)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 64.9400 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 63.2600 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 73.9200 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1074752)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 79.4400 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 97.9600 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 71.6200 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1075227)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 91.5370 µg/L 11574

EP080: BTEXN  (QCLot: 1075227)

EP080: Benzene 71-43-2 1 µg/L <1 94.220 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 84.620 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 91.020 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 91.940 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 92.320 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 92.120 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1080637)

Anonymous EP1709178-001 7440-38-2EG020A-F: Arsenic 1050.2 mg/L 13070

7440-43-9EG020A-F: Cadmium 1030.05 mg/L 13070

7440-47-3EG020A-F: Chromium 96.90.2 mg/L 13070

7440-50-8EG020A-F: Copper 97.10.2 mg/L 13070

7439-92-1EG020A-F: Lead 94.00.2 mg/L 13070

7439-96-5EG020A-F: Manganese 96.20.2 mg/L 13070

7440-02-0EG020A-F: Nickel 99.50.2 mg/L 13070

7440-66-6EG020A-F: Zinc 1040.2 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1073905)

Anonymous EP1709162-001
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1073905)  - continued

Anonymous EP1709162-001 7664-41-7EK055G: Ammonia as N # Not 

Determined

1 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1073896)

Anonymous EP1709162-001 14797-65-0EK057G: Nitrite as N 98.80.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1073906)

Anonymous EP1709162-001 ----EK059G: Nitrite + Nitrate as N # Not 

Determined

0.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1077712)

Anonymous EP1709140-001 ----EK061G: Total Kjeldahl Nitrogen as N 89.15 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1077713)

Anonymous EP1709140-001 ----EK067G: Total Phosphorus as P 93.91 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1077714)

BH10_ EP1709182-009 ----EK067G: Total Phosphorus as P 95.21 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1073895)

Anonymous EP1709162-001 14265-44-2EK071G: Reactive Phosphorus as P 1130.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1074751)

GW-D7_ EP1709182-003 ----EP071: C10 - C14 Fraction 55.9400 µg/L 12245

----EP071: C15 - C28 Fraction 70.1400 µg/L 14355

----EP071: C29 - C36 Fraction 65.4400 µg/L 12854

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1075227)

Anonymous EP1709168-002 ----EP080: C6 - C9 Fraction 94.8240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1074751)

GW-D7_ EP1709182-003 ----EP071: >C10 - C16 Fraction 59.7400 µg/L 12245

----EP071: >C16 - C34 Fraction 68.7600 µg/L 14355

----EP071: >C34 - C40 Fraction 63.5200 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1075227)

Anonymous EP1709168-002 C6_C10EP080: C6 - C10 Fraction 97.2290 µg/L 13777

EP080: BTEXN  (QCLot: 1075227)

Anonymous EP1709168-002 71-43-2EP080: Benzene 88.620 µg/L 12277

108-88-3EP080: Toluene 86.620 µg/L 12674
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:: LaboratoryClient Environmental Division PerthAECOM Australia Pty Ltd

:Contact MR CHRIS MCGRAGHAN :Contact ShukHui Li

:Address LEVEL 6 3 FORREST PLACE

PERTH WA, AUSTRALIA 6849

Address : 10 Hod Way Malaga WA Australia 6090

::Telephone ---- 08 9209 7655:Telephone

:Project 60478410 Date Samples Received : 25-Aug-2017

:Order number 60478410-2.06 Date Analysis Commenced : 25-Aug-2017

:C-O-C number ---- Issue Date : 31-Aug-2017

Sampler : Tim Williamson

Site : ----

Quote number : EP/1136/16 V2

No. of samples received 3:

No. of samples analysed 3:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

David Viner SENIOR LAB TECH Perth Organics, Malaga, WA

ShukHui Li Client Services - Technical Manager Perth Organics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 7:Page

Work Order :

:Client

EP1709224

AECOM Australia Pty Ltd

60478410:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1082674)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1709200-006

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.026 0.026 0.00 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.026 0.026 0.00 0% - 20%

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1709229-002

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.006 0.006 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.003 0.002 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.004 0.004 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.082 0.083 0.00 0% - 20%

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1082635)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1709206-012

EG020A-T: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1082635)  - continued

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No LimitAnonymous EP1709206-012

EG020A-T: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1709206-024

EG020A-T: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.060 0.062 1.71 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.06 0.05 0.00 No Limit

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1076509)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.02 0.03 0.00 No LimitGW-D4_ EP1709224-001

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1076506)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitGW-D4_ EP1709224-001

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1709232-001

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1076510)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 6.51 6.53 0.176 0% - 20%Anonymous EP1709230-009

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 2.22 2.20 1.04 0% - 20%GW-D4_ EP1709224-001

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1080661)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 1.4 1.0 34.1 No LimitAnonymous EP1709169-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 5.2 5.1 3.07 No LimitAnonymous EP1709226-002

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1080660)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.07 <0.05 34.7 No LimitAnonymous EP1709169-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.53 0.55 2.41 No LimitAnonymous EP1709226-002

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1076507)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitGW-D4_ EP1709224-001

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1079252)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1709196-008

EP080: C6 - C9 Fraction ---- 20 µg/L 60 60 0.00 No LimitAnonymous EP1709225-003
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1079252)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1709196-008

EP080: C6 - C10 Fraction C6_C10 20 µg/L 50 50 0.00 No LimitAnonymous EP1709225-003

EP080: BTEXN  (QC Lot: 1079252)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1709196-008

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1709225-003

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1082674)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 99.50.5 mg/L 12084

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 1100.1 mg/L 12084

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 1070.1 mg/L 12086

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 1040.1 mg/L 12085

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 1020.1 mg/L 12084

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 1020.1 mg/L 12085

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 1060.1 mg/L 12085

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 1050.1 mg/L 12084

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 1090.1 mg/L 12088

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 1050.1 mg/L 12089

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 1150.5 mg/L 12084

EG020T: Total Metals by ICP-MS  (QCLot: 1082635)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 93.00.5 mg/L 12084

EG020A-T: Arsenic 7440-38-2 0.001 mg/L <0.001 96.30.1 mg/L 12085

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 93.10.1 mg/L 12084

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 91.70.1 mg/L 12085

EG020A-T: Copper 7440-50-8 0.001 mg/L <0.001 90.30.1 mg/L 12083

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 93.80.1 mg/L 12086

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 95.20.1 mg/L 12085

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 91.40.1 mg/L 12083

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 94.00.1 mg/L 12083

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 97.00.1 mg/L 12084

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 1050.5 mg/L 12077

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1076509)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1021 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1076506)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1050.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1076510)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1010.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1080661)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 83.410 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1080660)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 91.24.42 mg/L 13070
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1076507)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1020.5 mg/L 11587

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1077728)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 77.1400 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 95.0400 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 99.0400 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1079252)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 96.5320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1077728)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 81.5400 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 98.9600 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 99.4200 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1079252)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 99.4370 µg/L 11574

EP080: BTEXN  (QCLot: 1079252)

EP080: Benzene 71-43-2 1 µg/L <1 91.220 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 11020 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 98.020 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 98.940 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 97.420 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 10020 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1082674)

Anonymous EP1709200-007 7440-38-2EG020A-F: Arsenic 96.70.2 mg/L 13070

7440-43-9EG020A-F: Cadmium 99.80.05 mg/L 13070

7440-47-3EG020A-F: Chromium 98.60.2 mg/L 13070

7440-50-8EG020A-F: Copper 96.20.2 mg/L 13070

7439-92-1EG020A-F: Lead 94.20.2 mg/L 13070

7439-96-5EG020A-F: Manganese 99.90.2 mg/L 13070

7440-02-0EG020A-F: Nickel 99.70.2 mg/L 13070

7440-66-6EG020A-F: Zinc 96.60.2 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020T: Total Metals by ICP-MS  (QCLot: 1082635)

Anonymous EP1709206-013 7440-38-2EG020A-T: Arsenic 99.91 mg/L 13070

7440-43-9EG020A-T: Cadmium 99.20.25 mg/L 13070

7440-47-3EG020A-T: Chromium 89.61 mg/L 13070

7440-50-8EG020A-T: Copper 93.61 mg/L 13070

7439-92-1EG020A-T: Lead 97.91 mg/L 13070

7439-96-5EG020A-T: Manganese 99.31 mg/L 13070

7440-02-0EG020A-T: Nickel 98.71 mg/L 13070

7440-66-6EG020A-T: Zinc 1011 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1076509)

GW-D4_ EP1709224-001 7664-41-7EK055G: Ammonia as N 1011 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1076506)

Anonymous EP1709217-069 14797-65-0EK057G: Nitrite as N 94.20.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1076510)

GW-D4_ EP1709224-001 ----EK059G: Nitrite + Nitrate as N # Not 

Determined

0.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1080661)

Anonymous EP1709169-001 ----EK061G: Total Kjeldahl Nitrogen as N 82.65 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1080660)

Anonymous EP1709169-001 ----EK067G: Total Phosphorus as P 95.41 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1076507)

Anonymous EP1709217-069 14265-44-2EK071G: Reactive Phosphorus as P 1040.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1079252)

Anonymous EP1709196-009 ----EP080: C6 - C9 Fraction 88.0240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1079252)

Anonymous EP1709196-009 C6_C10EP080: C6 - C10 Fraction 92.3290 µg/L 13777

EP080: BTEXN  (QCLot: 1079252)

Anonymous EP1709196-009 71-43-2EP080: Benzene 87.420 µg/L 12277

108-88-3EP080: Toluene 10120 µg/L 12674
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 10 Hod Way Malaga WA Australia 6090

::Telephone ---- 08 9209 7655:Telephone

:Project MRIA - R8 Rehab Date Samples Received : 28-Sep-2017

:Order number W81020-103 Date Analysis Commenced : 28-Sep-2017

:C-O-C number ---- Issue Date : 04-Oct-2017

Sampler : Tim Williamson

Site : ----

Quote number : EP/840/17

No. of samples received 11:

No. of samples analysed 11:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Santusha Pandra Graduate Chemist Perth Organics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1146154)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitD1 EP1710701-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.004 0.004 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L 0.002 0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.003 0.003 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.025 0.022 12.0 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.09 0.09 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.28 0.27 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitWQA01_260917 EP1710701-010

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.003 0.003 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.004 0.004 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.01 0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QC Lot: 1146153)

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 <0.2 0.00 No LimitD1 EP1710701-001

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 0.2 0.00 No LimitWQA01_260917 EP1710701-010

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1143350)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1143350)  - continued

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.21 0.22 0.00 0% - 20%Anonymous EP1710674-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.02 0.02 0.00 No LimitAnonymous EP1710676-002

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1143354)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.03 0.03 0.00 No LimitWQA01_260917 EP1710701-010

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.02 0.02 0.00 No LimitAnonymous EP1710723-004

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1143337)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L 0.02 0.02 0.00 No LimitGW-D7 EP1710701-009

EK057G: Nitrite as N 14797-65-0 0.01 mg/L 0.03 0.03 0.00 No LimitD1 EP1710701-001

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1143351)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1710674-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 7.75 7.77 0.227 0% - 20%Anonymous EP1710676-002

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1143355)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 17.5 17.6 0.284 0% - 20%WQA01_260917 EP1710701-010

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 4.68 4.73 1.11 0% - 20%Anonymous EP1710723-004

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1148829)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.2 0.2 0.00 No LimitD1 EP1710701-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.7 0.7 0.00 No LimitAnonymous EP1710711-001

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1148830)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.01 0.02 0.00 No LimitD1 EP1710701-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.11 0.11 0.00 0% - 50%Anonymous EP1710711-001

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1143338)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.19 0.19 0.00 0% - 50%GW-D7 EP1710701-009

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitD1 EP1710701-001

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1144064)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitAnonymous EP1710704-002

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1149393)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1710594-001

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitGW-D4 EP1710701-008

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1144064)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitAnonymous EP1710704-002

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1149393)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1710594-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitGW-D4 EP1710701-008

EP080: BTEXN  (QC Lot: 1149393)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080: BTEXN  (QC Lot: 1149393)  - continued

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1710594-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitGW-D4 EP1710701-008

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1146154)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 93.20.5 mg/L 11879

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 98.80.1 mg/L 11688

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 95.30.1 mg/L 10888

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 96.20.1 mg/L 11387

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 99.20.2 mg/L 11488

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 94.70.1 mg/L 11089

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 95.40.1 mg/L 12089

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 1020.1 mg/L 11389

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 1010.2 mg/L 11387

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 1010.5 mg/L 11482

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QCLot: 1146153)

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 95.810 µg/L 12080

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1143350)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1011 mg/L 11587

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1143354)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1021 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1143337)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1010.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1143351)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1040.5 mg/L 11292

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1143355)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1050.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1148829)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 92.210 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1148830)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 93.04.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1143338)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1030.5 mg/L 11587

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1144064)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 84.5385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 79.5385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 80.6398 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1149393)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1149393)  - continued

EP080: C6 - C9 Fraction ---- 20 µg/L <20 102320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1144064)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 85.8380 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 78.0597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 89.9168 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1149393)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 104370 µg/L 11574

EP080: BTEXN  (QCLot: 1149393)

EP080: Benzene 71-43-2 1 µg/L <1 98.220 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 11320 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 10020 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10440 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10320 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 10020 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1146154)

D2 EP1710701-002 7429-90-5EG020A-F: Aluminium 1010.5 mg/L 13070

7440-38-2EG020A-F: Arsenic 1110.1 mg/L 13070

7440-43-9EG020A-F: Cadmium 1110.1 mg/L 13070

7440-47-3EG020A-F: Chromium 1060.1 mg/L 13070

7440-50-8EG020A-F: Copper 1090.2 mg/L 13070

7439-92-1EG020A-F: Lead 1020.1 mg/L 13070

7439-96-5EG020A-F: Manganese 1060.1 mg/L 13070

7440-02-0EG020A-F: Nickel 1110.1 mg/L 13070

7440-66-6EG020A-F: Zinc 1140.2 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1143350)

Anonymous EP1710674-001 7664-41-7EK055G: Ammonia as N 81.91 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1143354)

GW-D7 EP1710701-009 7664-41-7EK055G: Ammonia as N 1011 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1143337)

Anonymous EP1710662-011 14797-65-0EK057G: Nitrite as N 95.40.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1143351)

Anonymous EP1710674-001 ----EK059G: Nitrite + Nitrate as N 84.70.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1143355)

GW-D7 EP1710701-009 ----EK059G: Nitrite + Nitrate as N # Not 

Determined

0.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1148829)

D2 EP1710701-002 ----EK061G: Total Kjeldahl Nitrogen as N 99.05 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1148830)

D2 EP1710701-002 ----EK067G: Total Phosphorus as P 96.61 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1143338)

D1 EP1710701-001 14265-44-2EK071G: Reactive Phosphorus as P 1130.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1144064)

Anonymous EP1710704-002 ----EP071: C10 - C14 Fraction 71.0385 µg/L 12245

----EP071: C15 - C28 Fraction 81.2385 µg/L 14355

----EP071: C29 - C36 Fraction 65.5398 µg/L 12854

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1149393)

Anonymous EP1710594-002 ----EP080: C6 - C9 Fraction 81.4240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1144064)

Anonymous EP1710704-002 ----EP071: >C10 - C16 Fraction 73.6380 µg/L 12245

----EP071: >C16 - C34 Fraction 73.3597 µg/L 14355

----EP071: >C34 - C40 Fraction 71.9168 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1149393)

Anonymous EP1710594-002 C6_C10EP080: C6 - C10 Fraction 81.2290 µg/L 13777

EP080: BTEXN  (QCLot: 1149393)

Anonymous EP1710594-002 71-43-2EP080: Benzene 81.020 µg/L 12277

108-88-3EP080: Toluene 97.820 µg/L 12674



False

 4 4.00True

Environmental

QUALITY CONTROL REPORT
Work Order : EP1710595 Page : 1 of 8

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 10 Hod Way Malaga WA Australia 6090

::Telephone ---- 08 9209 7655:Telephone

:Project MRIA - R8 Rehab Date Samples Received : 26-Sep-2017

:Order number W81020-103 Date Analysis Commenced : 26-Sep-2017

:C-O-C number ---- Issue Date : 04-Oct-2017

Sampler : Tim Williamson

Site : ----

Quote number : EP/840/17

No. of samples received 11:

No. of samples analysed 11:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

David Viner SENIOR LAB TECH Perth Organics, Malaga, WA

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Malaga, WA
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1143556)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EB1720039-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.164 0.165 0.624 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.011 0.012 0.00 0% - 50%

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.111 0.110 0.00 0% - 20%

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.04 0.04 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 6.31 6.34 0.540 0% - 20%

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ET1701227-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.291 0.294 1.06 0% - 20%

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.040 0.040 0.00 0% - 20%

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.023 0.024 0.00 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.072 0.072 0.00 0% - 20%

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.006 0.006 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1143705)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitA1E EP1710595-005

EG020A-T: Chromium 7440-47-3 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.384 0.383 0.00 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1143705)  - continued

EG020A-T: Zinc 7440-66-6 0.005 mg/L 0.008 0.007 0.00 No LimitA1E EP1710595-005

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.17 0.17 0.00 0% - 50%

EG020A-T: Iron 7439-89-6 0.05 mg/L 3.90 3.90 0.00 0% - 20%

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QC Lot: 1151760)

EG094B-F: Selenium 7782-49-2 0.2 µg/L 0.5 0.5 0.00 No LimitGW-D3 EP1710595-001

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 <0.2 0.00 No LimitS1 EP1710595-010

EG094T: Total metals in Fresh water by ORC-ICPMS  (QC Lot: 1151766)

EG094B-T: Selenium 7782-49-2 0.2 µg/L 0.3 0.4 31.7 No LimitA1E EP1710595-005

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1137689)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.07 0.06 18.2 No LimitGW-D5 EP1710595-002

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1137663)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitA1 EP1710595-007

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1710568-002

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1137690)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 25.4 25.6 0.862 0% - 20%Anonymous EP1710596-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitGW-D5 EP1710595-002

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1142599)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 <0.1 0.00 No LimitAnonymous EP1710550-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.2 0.1 0.00 No LimitAnonymous EP1710550-007

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1142602)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 5.1 5.2 2.46 0% - 20%A1E EP1710595-005

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 <0.1 0.00 No LimitAnonymous EP1710601-004

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1142600)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.02 0.05 72.9 No LimitAnonymous EP1710550-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.06 0.05 0.00 No LimitAnonymous EP1710550-007

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1142601)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 1.48 1.47 0.00 0% - 20%A1E EP1710595-005

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.10 0.10 0.00 0% - 50%Anonymous EP1710601-004

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1137662)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 1.30 1.29 1.38 0% - 20%A1 EP1710595-007

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1710568-002

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1138658)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitAnonymous EP1710601-004

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1144023)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1710504-001

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitGW-D5 EP1710595-002
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1138658)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitAnonymous EP1710601-004

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1144023)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1710504-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitGW-D5 EP1710595-002

EP080: BTEXN  (QC Lot: 1144023)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1710504-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitGW-D5 EP1710595-002

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1143556)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 96.80.5 mg/L 11879

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 97.20.1 mg/L 11688

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 99.00.1 mg/L 10888

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 94.90.1 mg/L 11387

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 93.70.2 mg/L 11488

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 96.20.1 mg/L 11089

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 93.20.1 mg/L 12089

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 1020.1 mg/L 11389

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 87.60.2 mg/L 11387

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 1060.5 mg/L 11482

EG020T: Total Metals by ICP-MS  (QCLot: 1143705)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 99.40.5 mg/L 11480

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 97.60.1 mg/L 11188

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 99.60.1 mg/L 11589

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 1040.1 mg/L 11488

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 1060.1 mg/L 11688

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 92.10.2 mg/L 11484

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 1050.5 mg/L 11882

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QCLot: 1151760)

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 10810 µg/L 12080

EG094T: Total metals in Fresh water by ORC-ICPMS  (QCLot: 1151766)

EG094B-T: Selenium 7782-49-2 0.2 µg/L <0.2 11510 µg/L 12080

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1137689)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 97.11 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1137663)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1020.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1137690)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1070.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1142599)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 88.810 mg/L 11082

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1142602)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 88.010 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1142600)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1142600)  - continued

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 87.44.42 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1142601)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 85.14.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1137662)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 93.80.5 mg/L 11587

EP008: Chlorophyll  (QCLot: 1147596)

EP008: Chlorophyll a ---- 1 mg/m³ <1 99.420 mg/m³ 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1138658)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 57.0385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 66.8385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 64.4398 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1144023)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 109320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1138658)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 58.9380 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 70.4597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 41.1168 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1144023)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 111370 µg/L 11574

EP080: BTEXN  (QCLot: 1144023)

EP080: Benzene 71-43-2 1 µg/L <1 10720 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 10420 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 10120 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10240 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10320 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 11320 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1143556)

Anonymous EB1720039-002 7429-90-5EG020A-F: Aluminium 70.22.5 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1143556)  - continued

Anonymous EB1720039-002 7440-38-2EG020A-F: Arsenic 79.80.5 mg/L 13070

7440-43-9EG020A-F: Cadmium 80.30.5 mg/L 13070

7440-47-3EG020A-F: Chromium 82.40.5 mg/L 13070

7440-50-8EG020A-F: Copper 76.01 mg/L 13070

7439-92-1EG020A-F: Lead 73.50.5 mg/L 13070

7439-96-5EG020A-F: Manganese 74.40.5 mg/L 13070

7440-02-0EG020A-F: Nickel 78.80.5 mg/L 13070

7440-66-6EG020A-F: Zinc 72.41 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1143705)

A1N EP1710595-006 7440-43-9EG020A-T: Cadmium 1030.5 mg/L 13070

7440-47-3EG020A-T: Chromium 1101 mg/L 13070

7439-96-5EG020A-T: Manganese 1201 mg/L 13070

7440-02-0EG020A-T: Nickel 1021 mg/L 13070

7440-66-6EG020A-T: Zinc 95.11 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1137689)

GW-D3 EP1710595-001 7664-41-7EK055G: Ammonia as N 1021 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1137663)

Anonymous EP1710568-001 14797-65-0EK057G: Nitrite as N 1030.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1137690)

GW-D3 EP1710595-001 ----EK059G: Nitrite + Nitrate as N 1040.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1142599)

Anonymous EP1710550-002 ----EK061G: Total Kjeldahl Nitrogen as N 1025 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1142602)

A1N EP1710595-006 ----EK061G: Total Kjeldahl Nitrogen as N 91.15 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1142600)

Anonymous EP1710550-002 ----EK067G: Total Phosphorus as P 92.21 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1142601)

A1N EP1710595-006 ----EK067G: Total Phosphorus as P 87.41 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1137662)

Anonymous EP1710568-001 14265-44-2EK071G: Reactive Phosphorus as P 1080.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1138658)

Anonymous EP1710601-004 ----EP071: C10 - C14 Fraction 91.8385 µg/L 12245

----EP071: C15 - C28 Fraction 125385 µg/L 14355

----EP071: C29 - C36 Fraction 108398 µg/L 12854

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1144023)
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1144023)  - continued

Anonymous EP1710504-002 ----EP080: C6 - C9 Fraction 83.3240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1138658)

Anonymous EP1710601-004 ----EP071: >C10 - C16 Fraction 102380 µg/L 12245

----EP071: >C16 - C34 Fraction 118597 µg/L 14355

----EP071: >C34 - C40 Fraction 125168 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1144023)

Anonymous EP1710504-002 C6_C10EP080: C6 - C10 Fraction 90.1290 µg/L 13777

EP080: BTEXN  (QCLot: 1144023)

Anonymous EP1710504-002 71-43-2EP080: Benzene 78.720 µg/L 12277

108-88-3EP080: Toluene 81.020 µg/L 12674
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 10 Hod Way Malaga WA Australia 6090

::Telephone ---- 08 9209 7655:Telephone

:Project MRIA (Roe 8 Rehab) Date Samples Received : 22-Sep-2017

:Order number W81020-103 Date Analysis Commenced : 22-Sep-2017

:C-O-C number ---- Issue Date : 03-Oct-2017

Sampler : Tim Williamson

Site : ----

Quote number : EP/840/17

No. of samples received 2:

No. of samples analysed 2:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits
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This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
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Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Santusha Pandra Graduate Chemist Perth Organics, Malaga, WA
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1141013)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0005 <0.0005 0.00 No LimitAnonymous EP1710453-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.160 0.178 10.5 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.025 <0.025 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.05 <0.05 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 2.03 1.98 2.26 0% - 20%

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0005 <0.0005 0.00 No LimitAnonymous EP1710521-005

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.542 0.551 1.65 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.025 <0.025 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.05 <0.05 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 14.4 14.6 1.75 0% - 20%

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QC Lot: 1146136)

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.0020 mg/L <2.0 0.00 No LimitAnonymous EP1710127-003

EG094B-F: Selenium 7782-49-2 0.2 µg/L 0.4 0.2 47.5 No LimitAnonymous EP1710669-004

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1131888)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1131888)  - continued

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 1.81 1.83 1.48 0% - 20%Anonymous EP1710492-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.07 0.05 38.5 No LimitAnonymous EP1710510-001

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1131779)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1710517-001

EK057G: Nitrite as N 14797-65-0 0.01 mg/L 0.04 0.05 0.00 No LimitAnonymous EP1710492-002

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1131889)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.06 0.07 0.00 No LimitAnonymous EP1710492-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.18 0.18 0.00 0% - 50%Anonymous EP1710510-001

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1136787)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.3 0.3 0.00 No LimitAnonymous EP1710454-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.8 0.8 0.00 No LimitAnonymous EP1710495-001

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1136786)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.02 0.02 0.00 No LimitAnonymous EP1710454-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.06 0.20 107 No LimitAnonymous EP1710495-001

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1131780)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.06 0.06 0.00 No LimitAnonymous EP1710517-001

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1710492-002

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1138449)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1710473-001

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1710473-011

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1138449)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1710473-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1710473-011

EP080: BTEXN  (QC Lot: 1138449)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1710473-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1710473-011

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1141013)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 94.80.5 mg/L 11879

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 1010.1 mg/L 11688

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 1000.1 mg/L 10888

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 96.70.1 mg/L 11387

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 89.40.2 mg/L 11488

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 1050.1 mg/L 11089

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 99.70.1 mg/L 12089

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 1010.1 mg/L 11389

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 1050.2 mg/L 11387

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 90.10.5 mg/L 11482

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QCLot: 1146136)

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 10610 µg/L 12080

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1131888)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1011 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1131779)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1060.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1131889)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1010.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1136787)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 89.210 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1136786)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 91.84.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1131780)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1060.5 mg/L 11587

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1135737)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 50.0400 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 55.8400 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 56.2400 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1138449)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 102320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1135737)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 52.0400 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 56.6600 µg/L 10835
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1135737)  - continued

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 52.8200 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1138449)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 103370 µg/L 11574

EP080: BTEXN  (QCLot: 1138449)

EP080: Benzene 71-43-2 1 µg/L <1 10720 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 10220 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 10420 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10440 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10320 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 99.820 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1141013)

Anonymous EP1710453-002 7429-90-5EG020A-F: Aluminium 76.82.5 mg/L 13070

7440-38-2EG020A-F: Arsenic 80.40.1 mg/L 13070

7440-43-9EG020A-F: Cadmium 83.70.5 mg/L 13070

7440-47-3EG020A-F: Chromium 1230.1 mg/L 13070

7440-50-8EG020A-F: Copper 70.61 mg/L 13070

7439-92-1EG020A-F: Lead 1250.1 mg/L 13070

7439-96-5EG020A-F: Manganese 80.20.5 mg/L 13070

7440-02-0EG020A-F: Nickel 73.20.5 mg/L 13070

7440-66-6EG020A-F: Zinc 73.91 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1131888)

Anonymous EP1710492-001 7664-41-7EK055G: Ammonia as N 98.61 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1131779)

Anonymous EP1710492-001 14797-65-0EK057G: Nitrite as N 1070.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1131889)

Anonymous EP1710492-001 ----EK059G: Nitrite + Nitrate as N # Not 

Determined

0.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1136787)
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1136787)  - continued

Anonymous EP1710454-002 ----EK061G: Total Kjeldahl Nitrogen as N 90.55 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1136786)

Anonymous EP1710454-002 ----EK067G: Total Phosphorus as P 1011 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1131780)

Anonymous EP1710492-001 14265-44-2EK071G: Reactive Phosphorus as P 1100.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1138449)

Anonymous EP1710473-002 ----EP080: C6 - C9 Fraction 77.6240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1138449)

Anonymous EP1710473-002 C6_C10EP080: C6 - C10 Fraction 77.6290 µg/L 13777

EP080: BTEXN  (QCLot: 1138449)

Anonymous EP1710473-002 71-43-2EP080: Benzene 79.820 µg/L 12277

108-88-3EP080: Toluene 76.220 µg/L 12674
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 10 Hod Way Malaga WA Australia 6090

::Telephone ---- 08 9209 7655:Telephone

:Project MRIA - R8 Water Monitoring Date Samples Received : 19-Sep-2017

:Order number W81020-103 Date Analysis Commenced : 20-Sep-2017

:C-O-C number ---- Issue Date : 27-Sep-2017

Sampler : Tim Williamson

Site : ----

Quote number : EP/840/17

No. of samples received 8:

No. of samples analysed 8:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Daniel Fisher Inorganics Analyst Perth Inorganics, Malaga, WA

David Viner SENIOR LAB TECH Perth Organics, Malaga, WA

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1132215)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitBLNS-B1 EP1710339-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.041 0.041 0.00 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.02 0.02 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.27 0.29 5.52 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1723718-003

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.004 0.005 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.020 0.021 0.00 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.005 0.005 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.037 0.042 13.4 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.03 0.04 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.21 0.22 5.71 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1132231)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitBLNS-B1 EP1710339-001

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.043 0.045 4.30 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1132231)  - continued

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No LimitBLNS-B1 EP1710339-001

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.04 0.04 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 0.39 0.39 0.00 No Limit

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1723656-008

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QC Lot: 1130015)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitBLNS-B1 EP1710339-001

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QC Lot: 1130026)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitBLNS-B1 EP1710339-001

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1126239)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.01 0.03 84.9 No LimitAnonymous EP1710340-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.47 0.47 0.00 0% - 20%BLNS-B1 EP1710339-001

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1126235)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L 232 233 0.642 0% - 20%Anonymous EP1710349-002

EK057G: Nitrite as N 14797-65-0 0.01 mg/L 0.08 0.08 0.00 No LimitA2 EP1710339-002

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1126240)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.50 0.50 0.00 0% - 20%Anonymous EP1710340-001

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.37 0.35 4.76 0% - 20%BLNS-B1 EP1710339-001

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1128509)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.7 0.7 0.00 No LimitAnonymous EP1710326-002

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 4.9 4.4 10.4 0% - 20%FS4A EP1710339-005

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1128508)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.05 0.08 47.8 No LimitAnonymous EP1710326-002

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.37 0.36 0.00 0% - 20%FS4A EP1710339-005

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1126236)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.22 0.22 0.00 0% - 20%A2 EP1710339-002

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1127320)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitBLNS-B1 EP1710339-001

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1135748)

EP080: C6 - C9 Fraction ---- 20 µg/L <0.02 mg/L <20 0.00 No LimitAnonymous EP1710311-001

EP080: C6 - C9 Fraction ---- 20 µg/L <0.02 mg/L <20 0.00 No LimitAnonymous EP1710317-006
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1127320)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitBLNS-B1 EP1710339-001

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1135748)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <0.02 mg/L <20 0.00 No LimitAnonymous EP1710311-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <0.02 mg/L <20 0.00 No LimitAnonymous EP1710317-006

EP080: BTEXN  (QC Lot: 1135748)

EP080: Benzene 71-43-2 1 µg/L <0.001 mg/L <1 0.00 No LimitAnonymous EP1710311-001

EP080: Toluene 108-88-3 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <0.005 mg/L <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <0.001 mg/L <1 0.00 No LimitAnonymous EP1710317-006

EP080: Toluene 108-88-3 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <0.005 mg/L <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1132215)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 92.80.5 mg/L 11680

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 92.80.1 mg/L 11485

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 94.70.1 mg/L 11084

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 94.10.1 mg/L 11185

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 91.90.1 mg/L 11181

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 90.80.1 mg/L 11183

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 92.40.1 mg/L 11082

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 92.60.1 mg/L 11282

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 89.70.1 mg/L 11781

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 94.90.5 mg/L 11282

EG020T: Total Metals by ICP-MS  (QCLot: 1132231)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 1010.5 mg/L 12082

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 97.60.1 mg/L 11284

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 97.20.1 mg/L 11686

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 98.60.1 mg/L 11385

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 95.90.1 mg/L 11684

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 96.90.1 mg/L 11779

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 1030.5 mg/L 11785

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 1130015)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 96.310 µg/L 13074

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 1130026)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 95.010 µg/L 13880

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1126239)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1011 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1126235)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1040.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1126240)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 97.10.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1128509)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 93.210 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1128508)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 94.94.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1126236)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1126236)  - continued

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1010.5 mg/L 11587

EP008: Chlorophyll  (QCLot: 1130531)

EP008: Chlorophyll a ---- 1 mg/m³ <1 10320 mg/m³ 13070

EP008: Chlorophyll  (QCLot: 1130532)

EP008: Chlorophyll a ---- 1 mg/m³ <1 96.420 mg/m³ 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1127320)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 61.8385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 65.1385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 59.0398 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1135748)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 102320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1127320)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 64.2380 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 61.2597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 68.3168 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1135748)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 100370 µg/L 11574

EP080: BTEXN  (QCLot: 1135748)

EP080: Benzene 71-43-2 1 µg/L <1 10020 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 10120 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 10120 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10240 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 99.420 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 99.520 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1132215)

A2 EP1710339-002 7440-38-2EG020A-F: Arsenic 1201 mg/L 13070

7440-43-9EG020A-F: Cadmium 1200.25 mg/L 13070

7440-47-3EG020A-F: Chromium 1181 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1132215)  - continued

A2 EP1710339-002 7440-50-8EG020A-F: Copper 1211 mg/L 13070

7439-92-1EG020A-F: Lead 1161 mg/L 13070

7439-96-5EG020A-F: Manganese 1151 mg/L 13070

7440-02-0EG020A-F: Nickel 1211 mg/L 13070

7440-66-6EG020A-F: Zinc 1201 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1132231)

A2 EP1710339-002 7440-43-9EG020A-T: Cadmium 96.80.25 mg/L 13070

7440-47-3EG020A-T: Chromium 96.51 mg/L 13070

7439-96-5EG020A-T: Manganese 96.01 mg/L 13070

7440-02-0EG020A-T: Nickel 97.01 mg/L 13070

7440-66-6EG020A-T: Zinc 99.71 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1126239)

A2 EP1710339-002 7664-41-7EK055G: Ammonia as N 88.11 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1126235)

BLNS-B1 EP1710339-001 14797-65-0EK057G: Nitrite as N 1070.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1126240)

A2 EP1710339-002 ----EK059G: Nitrite + Nitrate as N 93.70.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1128509)

Anonymous EP1710326-003 ----EK061G: Total Kjeldahl Nitrogen as N 96.65 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1128508)

Anonymous EP1710326-003 ----EK067G: Total Phosphorus as P 1031 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1126236)

BLNS-B1 EP1710339-001 14265-44-2EK071G: Reactive Phosphorus as P 1050.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1127320)

BLNS-B1 EP1710339-001 ----EP071: C10 - C14 Fraction 59.2385 µg/L 12245

----EP071: C15 - C28 Fraction 61.6385 µg/L 14355

----EP071: C29 - C36 Fraction 59.1398 µg/L 12854

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1135748)

Anonymous EP1710311-002 ----EP080: C6 - C9 Fraction 84.8240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1127320)

BLNS-B1 EP1710339-001 ----EP071: >C10 - C16 Fraction 60.9380 µg/L 12245

----EP071: >C16 - C34 Fraction 59.1597 µg/L 14355

----EP071: >C34 - C40 Fraction 72.4168 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1135748)

Anonymous EP1710311-002 C6_C10EP080: C6 - C10 Fraction 84.6290 µg/L 13777
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP080: BTEXN  (QCLot: 1135748)

Anonymous EP1710311-002 71-43-2EP080: Benzene 85.120 µg/L 12277

108-88-3EP080: Toluene 83.420 µg/L 12674
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QUALITY CONTROL REPORT
Work Order : EP1711669 Page : 1 of 8

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 10 Hod Way Malaga WA Australia 6090

::Telephone ---- 08 9209 7655:Telephone

:Project MRIA (Roe 8 Rehab) Date Samples Received : 19-Oct-2017

:Order number W81020-103 Date Analysis Commenced : 19-Oct-2017

:C-O-C number ---- Issue Date : 26-Oct-2017

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

No. of samples received 13:

No. of samples analysed 13:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Andrew Epps Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

David Viner SENIOR LAB TECH Perth Organics, Malaga, WA

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1197172)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitA2 EP1711669-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.012 0.011 0.00 0% - 50%

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.02 0.02 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.23 0.23 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitBH10 EP1711669-010

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.006 0.006 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 1.15 1.14 1.05 0% - 20%

EG020A-F: Iron 7439-89-6 0.05 mg/L 3.70 3.68 0.456 0% - 20%

EG020T: Total Metals by ICP-MS  (QC Lot: 1197178)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L 0.0011 0.0011 0.00 0% - 50%Anonymous EB1722086-001

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 2.16 2.13 1.41 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit



3 of 8:Page

Work Order :

:Client

EP1711669

MRIA

MRIA (Roe 8 Rehab):Project

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1197178)  - continued

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No LimitAnonymous EB1722086-001

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.14 0.15 9.66 0% - 50%

EG020A-T: Iron 7439-89-6 0.05 mg/L 0.47 0.46 0.00 No Limit

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QC Lot: 1198510)

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 <0.2 0.00 No LimitA2 EP1711669-001

EG094B-F: Selenium 7782-49-2 0.2 µg/L 1.0 1.1 13.4 No LimitBH10 EP1711669-010

EG094T: Total metals in Fresh water by ORC-ICPMS  (QC Lot: 1198512)

EG094B-T: Selenium 7782-49-2 0.2 µg/L <0.2 <0.2 0.00 No LimitA2 EP1711669-001

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1187050)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 5.46 5.66 3.61 0% - 20%Anonymous EP1711664-001

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.09 0.06 48.4 No LimitT3B EP1711669-009

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1187039)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitT4C EP1711669-005

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1711633-002

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1187051)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.31 0.29 8.20 0% - 20%Anonymous EP1711664-001

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.01 0.01 0.00 No LimitT3B EP1711669-009

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1188686)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 <0.1 0.00 No LimitAnonymous EP1711653-002

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 <0.1 0.00 No LimitAnonymous EP1711573-002

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1188688)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 5.0 4.8 4.97 No LimitGW-D7 EP1711669-012

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.1 0.2 0.00 No LimitT3B EP1711669-009

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1188687)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.01 0.02 0.00 No LimitAnonymous EP1711649-002

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1711573-002

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1188689)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitT3B EP1711669-009

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1187040)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitT4C EP1711669-005

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1711633-002

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1188023)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitGW-D7 EP1711669-012

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1188807)

EP080: C6 - C9 Fraction ---- 20 µg/L <0.02 mg/L <20 0.00 No LimitAnonymous EP1711643-001

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitWQA02_171017 EP1711669-004
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1188023)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitGW-D7 EP1711669-012

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1188807)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <0.02 mg/L <20 0.00 No LimitAnonymous EP1711643-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitWQA02_171017 EP1711669-004

EP080: BTEXN  (QC Lot: 1188807)

EP080: Benzene 71-43-2 1 µg/L <0.001 mg/L <1 0.00 No LimitAnonymous EP1711643-001

EP080: Toluene 108-88-3 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <0.005 mg/L <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitWQA02_171017 EP1711669-004

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1197172)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 89.60.5 mg/L 11879

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 1010.1 mg/L 11688

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 97.00.1 mg/L 10888

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 94.10.1 mg/L 11387

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 96.20.2 mg/L 11488

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 97.80.1 mg/L 11089

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 95.90.1 mg/L 12089

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 94.60.1 mg/L 11389

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 93.80.2 mg/L 11387

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 96.90.5 mg/L 11482

EG020T: Total Metals by ICP-MS  (QCLot: 1197178)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 95.80.5 mg/L 11480

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 1000.1 mg/L 11188

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 1020.1 mg/L 11589

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 1020.1 mg/L 11488

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 92.50.1 mg/L 11688

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 98.90.2 mg/L 11484

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 1000.5 mg/L 11882

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QCLot: 1198510)

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 10410 µg/L 12080

EG094T: Total metals in Fresh water by ORC-ICPMS  (QCLot: 1198512)

EG094B-T: Selenium 7782-49-2 0.2 µg/L <0.2 10710 µg/L 12080

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1187050)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1001 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1187039)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1070.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1187051)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1030.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1188686)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 87.210 mg/L 11082

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1188688)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 85.410 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1188687)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1188687)  - continued

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 85.64.42 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1188689)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 85.14.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1187040)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1070.5 mg/L 11587

EP008: Chlorophyll  (QCLot: 1194827)

EP008: Chlorophyll a ---- 1 mg/m³ <1 11920 mg/m³ 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1188023)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 39.1385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 50.8385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 46.4398 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1188807)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 108320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1188023)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 42.4380 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 49.2597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 51.6168 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1188807)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 104370 µg/L 11574

EP080: BTEXN  (QCLot: 1188807)

EP080: Benzene 71-43-2 1 µg/L <1 10520 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 95.820 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 10320 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 11040 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10520 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 10320 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1197172)

A2S EP1711669-002 7429-90-5EG020A-F: Aluminium 91.00.5 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1197172)  - continued

A2S EP1711669-002 7440-38-2EG020A-F: Arsenic 98.80.1 mg/L 13070

7440-43-9EG020A-F: Cadmium 99.50.1 mg/L 13070

7440-47-3EG020A-F: Chromium 97.10.1 mg/L 13070

7440-50-8EG020A-F: Copper 96.80.2 mg/L 13070

7439-92-1EG020A-F: Lead 96.90.1 mg/L 13070

7439-96-5EG020A-F: Manganese 94.70.1 mg/L 13070

7440-02-0EG020A-F: Nickel 94.20.1 mg/L 13070

7440-66-6EG020A-F: Zinc 95.10.2 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1197178)

Anonymous EB1722086-002 7440-43-9EG020A-T: Cadmium 1300.5 mg/L 13070

7440-47-3EG020A-T: Chromium 1221 mg/L 13070

7439-96-5EG020A-T: Manganese 90.225 mg/L 13070

7440-02-0EG020A-T: Nickel 1051 mg/L 13070

7440-66-6EG020A-T: Zinc 1241 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1187050)

Anonymous EP1711663-005 7664-41-7EK055G: Ammonia as N 1061 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1187039)

Anonymous EP1711633-001 14797-65-0EK057G: Nitrite as N 1100.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1187051)

Anonymous EP1711663-005 ----EK059G: Nitrite + Nitrate as N 86.60.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1188686)

Anonymous EP1711573-002 ----EK061G: Total Kjeldahl Nitrogen as N 89.35 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1188688)

GW-D3 EP1711669-011 ----EK061G: Total Kjeldahl Nitrogen as N 86.75 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1188687)

Anonymous EP1711573-002 ----EK067G: Total Phosphorus as P 98.21 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1188689)

GW-D3 EP1711669-011 ----EK067G: Total Phosphorus as P 92.21 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1187040)

Anonymous EP1711633-001 14265-44-2EK071G: Reactive Phosphorus as P 1140.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1188023)

GW-D7 EP1711669-012 ----EP071: C10 - C14 Fraction 77.3385 µg/L 12245

----EP071: C15 - C28 Fraction 92.5385 µg/L 14355

----EP071: C29 - C36 Fraction 68.0398 µg/L 12854

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1188807)
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1188807)  - continued

Anonymous EP1711643-002 ----EP080: C6 - C9 Fraction 113240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1188023)

GW-D7 EP1711669-012 ----EP071: >C10 - C16 Fraction 80.5380 µg/L 12245

----EP071: >C16 - C34 Fraction 82.6597 µg/L 14355

----EP071: >C34 - C40 Fraction 61.2168 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1188807)

Anonymous EP1711643-002 C6_C10EP080: C6 - C10 Fraction 106290 µg/L 13777

EP080: BTEXN  (QCLot: 1188807)

Anonymous EP1711643-002 71-43-2EP080: Benzene 10320 µg/L 12277

108-88-3EP080: Toluene 92.420 µg/L 12674
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This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1203291)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EB1722116-010

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.003 0.003 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EB1722116-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.025 0.024 0.00 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.003 0.003 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.012 0.011 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.05 0.05 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.06 0.06 0.00 No Limit

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1203295)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitNLWS-N2 EP1711878-004

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.004 0.004 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1203295)  - continued

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No LimitNLWS-N2 EP1711878-004

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.267 0.262 1.72 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.06 0.07 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 3.91 3.83 2.22 0% - 20%

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitT3C EP1711878-013

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.007 0.007 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.03 0.03 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 4.18 4.20 0.332 0% - 20%

EG020T: Total Metals by ICP-MS  (QC Lot: 1203342)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EB1722346-001

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.388 0.386 0.357 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L 0.005 0.005 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.37 0.35 5.20 0% - 20%

EG020A-T: Iron 7439-89-6 0.05 mg/L 1.66 1.75 5.47 0% - 20%

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ET1701410-001

EG020A-T: Chromium 7440-47-3 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 3.26 3.26 0.267 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L 0.006 0.005 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L 0.022 0.022 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 7.36 7.28 1.13 0% - 20%

EG020A-T: Iron 7439-89-6 0.05 mg/L 8.24 8.23 0.00 0% - 20%

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QC Lot: 1207784)

EG094B-F: Selenium 7782-49-2 0.2 µg/L 0.3 <0.2 0.00 No LimitA1 EP1711878-001

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 <0.2 0.00 No LimitA3 EP1711878-010

EG094T: Total metals in Fresh water by ORC-ICPMS  (QC Lot: 1207523)

EG094B-T: Selenium 7782-49-2 0.2 µg/L 0.3 0.2 0.00 No LimitA1N EP1711878-002

EG094B-T: Selenium 7782-49-2 0.2 µg/L 0.3 <0.2 0.00 No LimitS1 EP1711878-009

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1196918)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.02 0.04 58.5 No LimitAnonymous EP1711800-002
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1196918)  - continued

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.07 0.07 0.00 No LimitRD1 EP1711878-007

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1196899)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitA1N EP1711878-002

EK057G: Nitrite as N 14797-65-0 0.01 mg/L 0.01 0.01 0.00 No LimitGW-D4 EP1711878-011

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1196919)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.02 0.03 0.00 No LimitAnonymous EP1711800-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.03 0.03 0.00 No LimitRD1 EP1711878-007

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1207510)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 29.6 29.6 0.00 0% - 20%Anonymous EP1711869-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 5.9 5.7 2.63 0% - 20%A1E EP1711878-003

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1207509)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.31 0.30 4.14 No LimitAnonymous EP1711869-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 1.56 1.57 0.00 0% - 20%A1E EP1711878-003

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1207511)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.06 <0.05 26.8 No LimitAnonymous EP1711879-003

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.76 0.76 0.00 0% - 20%Anonymous EP1711881-003

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1196898)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 1.06 1.05 0.00 0% - 20%A1N EP1711878-002

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitGW-D4 EP1711878-011

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1204835)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitA1 EP1711878-001

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitGW-D4 EP1711878-011

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1204835)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitA1 EP1711878-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitGW-D4 EP1711878-011

EP080: BTEXN  (QC Lot: 1204835)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitA1 EP1711878-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitGW-D4 EP1711878-011

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080: BTEXN  (QC Lot: 1204835)  - continued

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No LimitGW-D4 EP1711878-011
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1203291)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 1010.5 mg/L 11879

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 98.80.1 mg/L 11688

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 96.70.1 mg/L 10888

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 1020.1 mg/L 11387

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 1070.2 mg/L 11488

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 1010.1 mg/L 11089

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 1010.1 mg/L 12089

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 1010.1 mg/L 11389

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 1010.2 mg/L 11387

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 1020.5 mg/L 11482

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1203295)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 1030.5 mg/L 11879

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 99.60.1 mg/L 11688

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 97.10.1 mg/L 10888

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 1040.1 mg/L 11387

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 1080.2 mg/L 11488

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 1000.1 mg/L 11089

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 1030.1 mg/L 12089

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 1030.1 mg/L 11389

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 1020.2 mg/L 11387

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 1040.5 mg/L 11482

EG020T: Total Metals by ICP-MS  (QCLot: 1203342)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 1020.5 mg/L 11480

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 96.40.1 mg/L 11188

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 91.20.1 mg/L 11589

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 93.50.1 mg/L 11488

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 94.90.1 mg/L 11688

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 85.20.2 mg/L 11484

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 1010.5 mg/L 11882

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QCLot: 1207784)

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 96.710 µg/L 12080

EG094T: Total metals in Fresh water by ORC-ICPMS  (QCLot: 1207523)

EG094B-T: Selenium 7782-49-2 0.2 µg/L <0.2 11310 µg/L 12080

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1196918)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1196918)  - continued

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 99.51 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1196899)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1030.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1196919)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1010.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1207510)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 86.910 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1207509)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 88.74.42 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1207511)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 88.94.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1196898)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 97.90.5 mg/L 11587

EP008: Chlorophyll  (QCLot: 1207636)

EP008: Chlorophyll a ---- 1 mg/m³ <1 11020 mg/m³ 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1197953)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 73.9385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 75.3385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 59.5398 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1204835)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 86.4320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1197953)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 75.8380 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 70.0597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 31.6168 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1204835)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 90.1370 µg/L 11574

EP080: BTEXN  (QCLot: 1204835)

EP080: Benzene 71-43-2 1 µg/L <1 85.620 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 98.220 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 99.920 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10440 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10420 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 11620 µg/L 11877
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Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1203291)

Anonymous EB1722116-002 7429-90-5EG020A-F: Aluminium 99.10.5 mg/L 13070

7440-38-2EG020A-F: Arsenic 99.30.1 mg/L 13070

7440-43-9EG020A-F: Cadmium 97.10.1 mg/L 13070

7440-47-3EG020A-F: Chromium 97.40.1 mg/L 13070

7440-50-8EG020A-F: Copper 1020.2 mg/L 13070

7439-92-1EG020A-F: Lead 97.60.1 mg/L 13070

7439-96-5EG020A-F: Manganese 96.50.1 mg/L 13070

7440-02-0EG020A-F: Nickel 96.30.1 mg/L 13070

7440-66-6EG020A-F: Zinc 1030.2 mg/L 13070

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1203295)

FS2 EP1711878-005 7429-90-5EG020A-F: Aluminium 99.60.5 mg/L 13070

7440-38-2EG020A-F: Arsenic 1000.1 mg/L 13070

7440-43-9EG020A-F: Cadmium 97.40.1 mg/L 13070

7440-47-3EG020A-F: Chromium 97.80.1 mg/L 13070

7440-50-8EG020A-F: Copper 1030.2 mg/L 13070

7439-92-1EG020A-F: Lead 98.40.1 mg/L 13070

7439-96-5EG020A-F: Manganese 97.10.1 mg/L 13070

7440-02-0EG020A-F: Nickel 96.50.1 mg/L 13070

7440-66-6EG020A-F: Zinc 1030.2 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1203342)

A1 EP1711878-001 7440-43-9EG020A-T: Cadmium 1040.5 mg/L 13070

7440-47-3EG020A-T: Chromium 98.21 mg/L 13070

7439-96-5EG020A-T: Manganese 1061 mg/L 13070

7440-02-0EG020A-T: Nickel 1011 mg/L 13070

7440-66-6EG020A-T: Zinc 93.01 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1196918)

Anonymous EP1711800-001 7664-41-7EK055G: Ammonia as N 1201 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1196899)

A1 EP1711878-001 14797-65-0EK057G: Nitrite as N 1060.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1196919)

Anonymous EP1711800-001 ----EK059G: Nitrite + Nitrate as N 94.40.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1207510)

Anonymous EP1711869-001 ----EK061G: Total Kjeldahl Nitrogen as N 94.225 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1207509)

Anonymous EP1711869-001 ----EK067G: Total Phosphorus as P 98.15 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1207511)

Anonymous EP1711879-003 ----EK067G: Total Phosphorus as P 1055 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1196898)

A1 EP1711878-001 14265-44-2EK071G: Reactive Phosphorus as P 1040.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1204835)

A1N EP1711878-002 ----EP080: C6 - C9 Fraction 90.2240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1204835)

A1N EP1711878-002 C6_C10EP080: C6 - C10 Fraction 92.5290 µg/L 13777

EP080: BTEXN  (QCLot: 1204835)

A1N EP1711878-002 71-43-2EP080: Benzene 85.520 µg/L 12277

108-88-3EP080: Toluene 91.920 µg/L 12674
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QUALITY CONTROL REPORT
Work Order : EP1712054 Page : 1 of 6

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 10 Hod Way Malaga WA Australia 6090

::Telephone ---- 08 9209 7655:Telephone

:Project MRIA (Roe 8 Rehab) Date Samples Received : 27-Oct-2017

:Order number W81020-103 Date Analysis Commenced : 27-Oct-2017

:C-O-C number ---- Issue Date : 06-Nov-2017

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

No. of samples received 2:

No. of samples analysed 2:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

David Viner SENIOR LAB TECH Perth Organics, Malaga, WA

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1212916)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitBH12 EP1712054-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.005 0.005 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.026 0.026 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.02 0.02 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QC Lot: 1216998)

EG094B-F: Selenium 7782-49-2 0.2 µg/L 0.5 0.4 0.00 No LimitBH12 EP1712054-001

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1205467)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.06 0.06 0.00 No LimitAnonymous EP1712029-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.10 0.10 0.00 0% - 50%Anonymous EP1712030-001

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1206037)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L 0.03 0.04 0.00 No LimitAnonymous EP1712067-002

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1712053-001

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1205468)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 8.41 8.28 1.54 0% - 20%Anonymous EP1712029-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.50 0.52 2.50 0% - 20%Anonymous EP1712030-001

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1217693)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 15.0 14.4 4.39 0% - 20%Anonymous EP1712014-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 5.4 4.4 19.2 0% - 20%Anonymous EP1712063-001
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1217692)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.11 0.15 32.7 No LimitAnonymous EP1712014-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.04 0.15 122 No LimitAnonymous EP1712063-001

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1206041)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitBH12 EP1712054-001

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1712067-002

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1216595)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1712000-049

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1712060-023

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1216595)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1712000-049

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1712060-023

EP080: BTEXN  (QC Lot: 1216595)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1712000-049

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1712060-023

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1212916)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 96.50.5 mg/L 11879

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 99.10.1 mg/L 11688

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 89.00.1 mg/L 10888

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 98.60.1 mg/L 11387

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 1030.2 mg/L 11488

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 96.00.1 mg/L 11089

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 100.00.1 mg/L 12089

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 1040.1 mg/L 11389

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 1020.2 mg/L 11387

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 97.10.5 mg/L 11482

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QCLot: 1216998)

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 10610 µg/L 12080

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1205467)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 97.51 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1206037)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 88.20.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1205468)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 99.40.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1217693)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 87.310 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1217692)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 89.64.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1206041)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1040.5 mg/L 11587

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1207626)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 37.1400 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 43.5400 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 40.1400 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1216595)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 108320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1207626)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 38.4400 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 40.1600 µg/L 10835
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1207626)  - continued

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 25.0200 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1216595)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 111370 µg/L 11574

EP080: BTEXN  (QCLot: 1216595)

EP080: Benzene 71-43-2 1 µg/L <1 92.420 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 10220 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 99.220 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10340 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 99.020 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 77.020 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1212916)

GW-D8 EP1712054-002 7429-90-5EG020A-F: Aluminium 94.70.5 mg/L 13070

7440-38-2EG020A-F: Arsenic 99.00.1 mg/L 13070

7440-43-9EG020A-F: Cadmium 89.00.1 mg/L 13070

7440-47-3EG020A-F: Chromium 94.90.1 mg/L 13070

7440-50-8EG020A-F: Copper 1020.2 mg/L 13070

7439-92-1EG020A-F: Lead 95.00.1 mg/L 13070

7439-96-5EG020A-F: Manganese 95.80.1 mg/L 13070

7440-02-0EG020A-F: Nickel 97.40.1 mg/L 13070

7440-66-6EG020A-F: Zinc 100.00.2 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1205467)

Anonymous EP1712029-001 7664-41-7EK055G: Ammonia as N 1061 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1206037)

Anonymous EP1712035-001 14797-65-0EK057G: Nitrite as N 94.80.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1205468)

Anonymous EP1712029-001 ----EK059G: Nitrite + Nitrate as N # Not 

Determined

0.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1217693)
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1217693)  - continued

Anonymous EP1712014-001 ----EK061G: Total Kjeldahl Nitrogen as N 91.910 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1217692)

Anonymous EP1712014-001 ----EK067G: Total Phosphorus as P 1002 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1206041)

BH12 EP1712054-001 14265-44-2EK071G: Reactive Phosphorus as P 1100.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1216595)

Anonymous EP1712001-027 ----EP080: C6 - C9 Fraction 109240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1216595)

Anonymous EP1712001-027 C6_C10EP080: C6 - C10 Fraction 109290 µg/L 13777

EP080: BTEXN  (QCLot: 1216595)

Anonymous EP1712001-027 71-43-2EP080: Benzene 96.420 µg/L 12277

108-88-3EP080: Toluene 10020 µg/L 12674
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QUALITY CONTROL REPORT
Work Order : EP1712990 Page : 1 of 8

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 10 Hod Way Malaga WA Australia 6090

::Telephone ---- 08 9209 7655:Telephone

:Project MRIA - R8 Rehab Date Samples Received : 17-Nov-2017

:Order number W81020-103 Date Analysis Commenced : 17-Nov-2017

:C-O-C number ---- Issue Date : 27-Nov-2017

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

No. of samples received 14:

No. of samples analysed 14:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

David Viner SENIOR LAB TECH Perth Organics, Malaga, WA

Greg Vogel Laboratory Manager Brisbane Inorganics, Stafford, QLD

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Malaga, WA
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1259849)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitT2F EP1712990-003

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.049 0.050 0.00 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.05 0.05 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 2.09 2.07 0.694 0% - 20%

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EB1724360-002

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.093 0.093 0.00 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.05 0.05 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.20 0.20 0.00 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1259895)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitWQA02_151117 EP1712990-010

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.041 0.041 0.00 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1259895)  - continued

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No LimitWQA02_151117 EP1712990-010

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.05 0.05 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 0.27 0.28 0.00 No Limit

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QC Lot: 1268118)

EG094B-F: Selenium 7782-49-2 0.2 µg/L 0.7 0.6 0.00 No LimitD1 EP1712990-001

EG094B-F: Selenium 7782-49-2 0.2 µg/L 0.2 <0.2 0.00 No LimitWQA02_151117 EP1712990-010

EG094T: Total metals in Fresh water by ORC-ICPMS  (QC Lot: 1268170)

EG094B-T: Selenium 7782-49-2 0.2 µg/L 0.3 0.3 0.00 No LimitWQA02_151117 EP1712990-010

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1253009)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 <0.01 0.00 No LimitD1 EP1712990-001

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 <0.01 0.00 No LimitWQA02_151117 EP1712990-010

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1253002)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L 0.06 0.07 0.00 No LimitD1 EP1712990-001

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitBLNS-B1 EP1712990-011

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1253008)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 1.98 2.04 2.64 0% - 20%D1 EP1712990-001

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitWQA02_151117 EP1712990-010

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1255201)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 3.6 3.5 2.96 No LimitAnonymous EP1712868-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 89.9 85.4 5.15 0% - 20%Anonymous EP1712964-001

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1255203)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 1.0 0.8 18.5 0% - 50%T2F EP1712990-003

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 1.9 1.9 0.00 0% - 50%A2S EP1712990-013

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1255200)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.74 0.62 16.5 0% - 50%Anonymous EP1712868-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 16.6 15.9 4.47 0% - 20%Anonymous EP1712964-001

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1255202)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.05 0.04 0.00 No LimitT2F EP1712990-003

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.36 0.35 3.47 0% - 20%A2S EP1712990-013

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1253001)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitD1 EP1712990-001

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.23 0.23 0.00 0% - 20%BLNS-B1 EP1712990-011

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1254611)

EP071: C15 - C28 Fraction ---- 100 µg/L 120 210 52.4 No LimitAnonymous EP1712868-003

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L 100 180 60.2 No Limit

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitBLNS-B1 EP1712990-011

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1254611)  - continued

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No LimitBLNS-B1 EP1712990-011

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1257772)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1712935-010

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitGW-D5 EP1712990-007

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1254611)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitAnonymous EP1712868-003

EP071: >C16 - C34 Fraction ---- 100 µg/L 200 360 57.0 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitBLNS-B1 EP1712990-011

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1257772)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1712935-010

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitGW-D5 EP1712990-007

EP080: BTEXN  (QC Lot: 1257772)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1712935-010

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitGW-D5 EP1712990-007

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1259849)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 1020.5 mg/L 11879

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 99.00.1 mg/L 11688

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 98.00.1 mg/L 10888

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 95.90.1 mg/L 11387

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 1030.2 mg/L 11488

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 95.00.1 mg/L 11089

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 1030.1 mg/L 12089

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 1010.1 mg/L 11389

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 98.60.2 mg/L 11387

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 98.70.5 mg/L 11482

EG020T: Total Metals by ICP-MS  (QCLot: 1259895)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 1040.5 mg/L 11480

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 1020.1 mg/L 11188

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 1080.1 mg/L 11589

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 1090.1 mg/L 11488

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 1090.1 mg/L 11688

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 1030.2 mg/L 11484

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 1040.5 mg/L 11882

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QCLot: 1268118)

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 10210 µg/L 12080

EG094T: Total metals in Fresh water by ORC-ICPMS  (QCLot: 1268170)

EG094B-T: Selenium 7782-49-2 0.2 µg/L <0.2 10410 µg/L 12080

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1253009)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1031 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1253002)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 97.00.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1253008)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1040.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1255201)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 86.210 mg/L 11082

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1255203)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 83.410 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1255200)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1255200)  - continued

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 86.74.42 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1255202)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 90.44.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1253001)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1060.5 mg/L 11587

EP008: Chlorophyll  (QCLot: 1258027)

EP008: Chlorophyll a ---- 1 mg/m³ <1 11320 mg/m³ 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1254611)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 82.6385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 90.0385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 71.0398 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1257772)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 105320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1254611)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 84.8380 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 80.6597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 73.7168 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1257772)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 108370 µg/L 11574

EP080: BTEXN  (QCLot: 1257772)

EP080: Benzene 71-43-2 1 µg/L <1 10520 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 10120 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 98.520 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10340 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10120 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 11020 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1259849)

Anonymous EB1724360-004 7429-90-5EG020A-F: Aluminium 1080.5 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1259849)  - continued

Anonymous EB1724360-004 7440-38-2EG020A-F: Arsenic 1030.1 mg/L 13070

7440-43-9EG020A-F: Cadmium 1080.1 mg/L 13070

7440-47-3EG020A-F: Chromium 1030.1 mg/L 13070

7440-50-8EG020A-F: Copper 1100.2 mg/L 13070

7439-92-1EG020A-F: Lead 99.00.1 mg/L 13070

7439-96-5EG020A-F: Manganese 1100.1 mg/L 13070

7440-02-0EG020A-F: Nickel 1090.1 mg/L 13070

7440-66-6EG020A-F: Zinc 1070.2 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1259895)

BLNS-B1 EP1712990-011 7440-43-9EG020A-T: Cadmium 1050.5 mg/L 13070

7440-47-3EG020A-T: Chromium 1071 mg/L 13070

7439-96-5EG020A-T: Manganese 1081 mg/L 13070

7440-02-0EG020A-T: Nickel 1071 mg/L 13070

7440-66-6EG020A-T: Zinc 1061 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1253009)

D1 EP1712990-001 7664-41-7EK055G: Ammonia as N 1071 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1253002)

D1 EP1712990-001 14797-65-0EK057G: Nitrite as N 1110.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1253008)

D1 EP1712990-001 ----EK059G: Nitrite + Nitrate as N 87.00.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1255201)

Anonymous EP1712868-001 ----EK061G: Total Kjeldahl Nitrogen as N 92.525 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1255203)

GW-D3 EP1712990-005 ----EK061G: Total Kjeldahl Nitrogen as N 89.35 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1255200)

Anonymous EP1712868-001 ----EK067G: Total Phosphorus as P 89.55 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1255202)

GW-D3 EP1712990-005 ----EK067G: Total Phosphorus as P 95.41 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1253001)

D1 EP1712990-001 14265-44-2EK071G: Reactive Phosphorus as P 1090.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1254611)

BLNS-B1 EP1712990-011 ----EP071: C10 - C14 Fraction 66.4385 µg/L 12245

----EP071: C15 - C28 Fraction 70.5385 µg/L 14355

----EP071: C29 - C36 Fraction 60.1398 µg/L 12854

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1257772)
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1257772)  - continued

Anonymous EP1712935-011 ----EP080: C6 - C9 Fraction 119240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1254611)

BLNS-B1 EP1712990-011 ----EP071: >C10 - C16 Fraction 69.9380 µg/L 12245

----EP071: >C16 - C34 Fraction 64.7597 µg/L 14355

----EP071: >C34 - C40 Fraction 64.2168 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1257772)

Anonymous EP1712935-011 C6_C10EP080: C6 - C10 Fraction 133290 µg/L 13777

EP080: BTEXN  (QCLot: 1257772)

Anonymous EP1712935-011 71-43-2EP080: Benzene 10620 µg/L 12277

108-88-3EP080: Toluene 100.020 µg/L 12674
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QUALITY CONTROL REPORT
Work Order : EP1712847 Page : 1 of 8

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 10 Hod Way Malaga WA Australia 6090

::Telephone ---- 08 9209 7655:Telephone

:Project MRIA (Roe 8 Rehab) Date Samples Received : 15-Nov-2017

:Order number W81020-103 Date Analysis Commenced : 15-Nov-2017

:C-O-C number ---- Issue Date : 22-Nov-2017

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

No. of samples received 9:

No. of samples analysed 9:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Santusha Pandra Graduate Chemist Perth Organics, Malaga, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1250660)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitFS4A EP1712847-006

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.033 0.034 0.00 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.16 0.16 0.00 0% - 50%

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.94 0.94 0.00 0% - 50%

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EB1724036-002

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.064 0.063 1.82 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.009 0.009 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.40 0.40 0.00 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1250666)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1712825-001

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.020 0.020 0.00 0% - 50%

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1250666)  - continued

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 0.006 0.00 No LimitAnonymous EP1712825-001

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.09 0.10 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 0.84 0.85 1.43 0% - 50%

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitA3 EP1712847-009

EG020A-T: Chromium 7440-47-3 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.052 0.052 0.00 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L 0.009 0.008 13.7 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.27 0.27 0.00 0% - 20%

EG020A-T: Iron 7439-89-6 0.05 mg/L 2.77 2.76 0.00 0% - 20%

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QC Lot: 1260541)

EG094B-F: Selenium 7782-49-2 0.2 µg/L 0.3 0.3 0.00 No LimitAnonymous EP1712825-001

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 0.2 0.00 No LimitA3 EP1712847-009

EG094T: Total metals in Fresh water by ORC-ICPMS  (QC Lot: 1260540)

EG094B-T: Selenium 7782-49-2 0.2 µg/L 0.3 0.2 0.00 No LimitAnonymous EP1712825-001

EG094B-T: Selenium 7782-49-2 0.2 µg/L 0.3 0.3 0.00 No LimitA3 EP1712847-009

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1246398)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.02 0.03 48.4 No LimitAnonymous EP1712825-001

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.38 0.35 7.93 0% - 20%A1N EP1712847-002

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1246391)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitA1 EP1712847-001

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitRD1 EP1712847-007

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1246399)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.01 0.02 57.6 No LimitAnonymous EP1712825-001

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitA1N EP1712847-002

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1251278)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 <0.1 0.00 No LimitAnonymous EP1712815-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 151 143 5.12 0% - 20%Anonymous EP1712830-003

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1251280)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 1.7 1.8 5.78 0% - 50%A3 EP1712847-009

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 9.9 10.4 4.82 0% - 20%Anonymous EP1712867-003

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1251277)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.01 <0.01 0.00 No LimitAnonymous EP1712815-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 12.0 11.4 5.18 0% - 20%Anonymous EP1712830-003

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1251279)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.06 0.07 0.00 No LimitA3 EP1712847-009

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.24 0.26 9.60 0% - 20%Anonymous EP1712867-003

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1246390)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1246390)  - continued

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.16 0.16 0.00 0% - 50%RD1 EP1712847-007

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1712824-001

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1251352)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1712816-001

EP080: C6 - C9 Fraction ---- 20 µg/L <0.02 mg/L <20 0.00 No LimitAnonymous EP1712890-001

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1251352)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1712816-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <0.02 mg/L <20 0.00 No LimitAnonymous EP1712890-001

EP080: BTEXN  (QC Lot: 1251352)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1712816-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <0.001 mg/L <1 0.00 No LimitAnonymous EP1712890-001

EP080: Toluene 108-88-3 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <0.005 mg/L <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1250660)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 1030.5 mg/L 11879

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 99.60.1 mg/L 11688

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 98.30.1 mg/L 10888

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 99.80.1 mg/L 11387

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 1040.2 mg/L 11488

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 98.30.1 mg/L 11089

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 1010.1 mg/L 12089

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 1010.1 mg/L 11389

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 99.50.2 mg/L 11387

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 1040.5 mg/L 11482

EG020T: Total Metals by ICP-MS  (QCLot: 1250666)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 1070.5 mg/L 11480

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 97.90.1 mg/L 11188

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 1040.1 mg/L 11589

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 1050.1 mg/L 11488

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 1040.1 mg/L 11688

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 1010.2 mg/L 11484

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 1140.5 mg/L 11882

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QCLot: 1260541)

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 10810 µg/L 12080

EG094T: Total metals in Fresh water by ORC-ICPMS  (QCLot: 1260540)

EG094B-T: Selenium 7782-49-2 0.2 µg/L <0.2 11410 µg/L 12080

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1246398)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1111 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1246391)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1020.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1246399)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1010.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1251278)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 88.710 mg/L 11082

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1251280)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 85.210 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1251277)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1251277)  - continued

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 85.04.42 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1251279)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 94.14.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1246390)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1060.5 mg/L 11587

EP008: Chlorophyll  (QCLot: 1248851)

EP008: Chlorophyll a ---- 1 mg/m³ <1 10520 mg/m³ 13070

EP008: Chlorophyll  (QCLot: 1248852)

EP008: Chlorophyll a ---- 1 mg/m³ <1 10620 mg/m³ 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1247903)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 87.8385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 93.7385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 77.6398 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1251352)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 78.3320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1247903)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 92.4380 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 84.1597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 84.5168 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1251352)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 85.7370 µg/L 11574

EP080: BTEXN  (QCLot: 1251352)

EP080: Benzene 71-43-2 1 µg/L <1 95.620 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 89.620 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 93.220 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 96.540 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 96.720 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 10120 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1250660)

Anonymous EB1724036-001 7429-90-5EG020A-F: Aluminium 1070.5 mg/L 13070

7440-38-2EG020A-F: Arsenic 1100.1 mg/L 13070

7440-43-9EG020A-F: Cadmium 1010.1 mg/L 13070

7440-47-3EG020A-F: Chromium 98.50.1 mg/L 13070

7440-50-8EG020A-F: Copper 1010.2 mg/L 13070

7439-92-1EG020A-F: Lead 1020.1 mg/L 13070

7439-96-5EG020A-F: Manganese 97.00.1 mg/L 13070

7440-02-0EG020A-F: Nickel 96.00.1 mg/L 13070

7440-66-6EG020A-F: Zinc 1070.2 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1250666)

A1 EP1712847-001 7440-43-9EG020A-T: Cadmium 1040.5 mg/L 13070

7440-47-3EG020A-T: Chromium 98.71 mg/L 13070

7439-96-5EG020A-T: Manganese 99.81 mg/L 13070

7440-02-0EG020A-T: Nickel 1021 mg/L 13070

7440-66-6EG020A-T: Zinc 1051 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1246398)

Anonymous EP1712825-001 7664-41-7EK055G: Ammonia as N 80.01 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1246391)

A1 EP1712847-001 14797-65-0EK057G: Nitrite as N 1030.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1246399)

Anonymous EP1712825-001 ----EK059G: Nitrite + Nitrate as N 97.20.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1251278)

Anonymous EP1712815-001 ----EK061G: Total Kjeldahl Nitrogen as N 1095 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1251280)

Anonymous EP1712848-001 ----EK061G: Total Kjeldahl Nitrogen as N # Not 

Determined

5 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1251277)

Anonymous EP1712815-001 ----EK067G: Total Phosphorus as P 1021 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1251279)

Anonymous EP1712848-001 ----EK067G: Total Phosphorus as P 1021 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1246390)

Anonymous EP1712825-001 14265-44-2EK071G: Reactive Phosphorus as P 1040.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1251352)

A1 EP1712847-001 ----EP080: C6 - C9 Fraction 91.1240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1251352)
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1251352)  - continued

A1 EP1712847-001 C6_C10EP080: C6 - C10 Fraction 96.6290 µg/L 13777

EP080: BTEXN  (QCLot: 1251352)

A1 EP1712847-001 71-43-2EP080: Benzene 10220 µg/L 12277

108-88-3EP080: Toluene 88.620 µg/L 12674
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QUALITY CONTROL REPORT
Work Order : EP1714429 Page : 1 of 7

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 10 Hod Way Malaga WA Australia 6090

::Telephone ---- 08 9209 7655:Telephone

:Project MRIA (Roe 8 Rehab) Date Samples Received : 20-Dec-2017

:Order number W81020-103 Date Analysis Commenced : 20-Dec-2017

:C-O-C number ---- Issue Date : 29-Dec-2017

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

No. of samples received 16:

No. of samples analysed 16:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Santusha Pandra Graduate Chemist Perth Organics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1336878)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitGW-T3E-A EP1714429-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.007 0.007 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.31 0.30 0.00 0% - 20%

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.34 0.33 3.17 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1732146-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 6.10 6.19 1.40 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.027 0.031 12.7 0% - 20%

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.025 0.026 4.84 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QC Lot: 1337146)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitGW-T3E-A EP1714429-001

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitD2 EP1714429-011

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1332839)



3 of 7:Page

Work Order :

:Client

EP1714429

MRIA

MRIA (Roe 8 Rehab):Project

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1332839)  - continued

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.11 0.11 0.00 0% - 50%GW-D5 EP1714429-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.18 0.19 6.71 0% - 50%BH10 EP1714429-005

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1332606)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 0.01 0.00 No LimitAnonymous EP1714430-003

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1714390-002

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1332934)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitGW-D4 EP1714429-012

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitT3C EP1714429-004

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1332838)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.03 0.04 0.00 No LimitGW-D5 EP1714429-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.02 0.02 0.00 No LimitBH10 EP1714429-005

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1342262)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.1 <0.1 0.00 No LimitAnonymous EP1714300-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.4 0.4 0.00 No LimitAnonymous EP1714416-004

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1342264)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.1 0.1 0.00 No LimitT3C EP1714429-004

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.3 0.3 0.00 No LimitGW-D3 EP1714429-015

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1342261)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.10 0.09 0.00 No LimitAnonymous EP1714300-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.03 0.05 46.1 No LimitAnonymous EP1714416-004

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1342263)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitT3C EP1714429-004

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.05 0.04 0.00 No LimitGW-D3 EP1714429-015

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1332607)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1714430-003

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.06 0.06 0.00 No LimitAnonymous EP1714390-002

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1332935)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 0.01 0.00 No LimitGW-D4 EP1714429-012

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitT3C EP1714429-004

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1334064)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitGW-T3E-A EP1714429-001

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitD2 EP1714429-011

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1334064)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitGW-T3E-A EP1714429-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitD2 EP1714429-011

EP080: BTEXN  (QC Lot: 1334064)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitGW-T3E-A EP1714429-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080: BTEXN  (QC Lot: 1334064)  - continued

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No LimitGW-T3E-A EP1714429-001

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitD2 EP1714429-011

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1336878)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 96.50.5 mg/L 11680

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 97.10.1 mg/L 11485

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 95.00.1 mg/L 11084

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 88.90.1 mg/L 11185

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 91.00.1 mg/L 11181

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 93.20.1 mg/L 11183

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 90.80.1 mg/L 11082

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 92.90.1 mg/L 11282

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 97.80.1 mg/L 11781

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 91.30.5 mg/L 11282

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 1337146)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 99.810 µg/L 13074

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1332839)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1041 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1332606)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1040.5 mg/L 11286

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1332934)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1040.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1332838)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1000.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1342262)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 91.010 mg/L 11082

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1342264)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 86.510 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1342261)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 99.44.42 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1342263)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 97.54.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1332607)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1070.5 mg/L 11587

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1332935)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1090.5 mg/L 11587
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1332641)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 78.3385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 77.8385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 71.1398 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1334064)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 85.7320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1332641)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 81.6380 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 74.5597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 45.6168 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1334064)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 91.2370 µg/L 11574

EP080: BTEXN  (QCLot: 1334064)

EP080: Benzene 71-43-2 1 µg/L <1 84.420 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 93.420 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 10420 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10140 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10120 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 96.420 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1336878)

GW-D5 EP1714429-002 7440-38-2EG020A-F: Arsenic 1061 mg/L 13070

7440-43-9EG020A-F: Cadmium 1020.25 mg/L 13070

7440-47-3EG020A-F: Chromium 98.61 mg/L 13070

7440-50-8EG020A-F: Copper 1031 mg/L 13070

7439-92-1EG020A-F: Lead 1021 mg/L 13070

7439-96-5EG020A-F: Manganese 98.41 mg/L 13070

7440-02-0EG020A-F: Nickel 1031 mg/L 13070

7440-66-6EG020A-F: Zinc 1041 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1332839)

GW-T3E-A EP1714429-001 7664-41-7EK055G: Ammonia as N 1001 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1332606)

Anonymous EP1714390-001 14797-65-0EK057G: Nitrite as N 1050.5 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1332934)

Anonymous EP1714389-002 14797-65-0EK057G: Nitrite as N 1070.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1332838)

GW-T3E-A EP1714429-001 ----EK059G: Nitrite + Nitrate as N 1100.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1342262)

Anonymous EP1714300-002 ----EK061G: Total Kjeldahl Nitrogen as N 94.15 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1342264)

BH10 EP1714429-005 ----EK061G: Total Kjeldahl Nitrogen as N 95.95 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1342261)

Anonymous EP1714300-002 ----EK067G: Total Phosphorus as P 1001 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1342263)

BH10 EP1714429-005 ----EK067G: Total Phosphorus as P 99.11 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1332607)

Anonymous EP1714390-001 14265-44-2EK071G: Reactive Phosphorus as P 1140.5 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1332935)

T3C EP1714429-004 14265-44-2EK071G: Reactive Phosphorus as P 1110.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1334064)

GW-D5 EP1714429-002 ----EP080: C6 - C9 Fraction 96.4240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1334064)

GW-D5 EP1714429-002 C6_C10EP080: C6 - C10 Fraction 102290 µg/L 13777

EP080: BTEXN  (QCLot: 1334064)

GW-D5 EP1714429-002 71-43-2EP080: Benzene 91.320 µg/L 12277

108-88-3EP080: Toluene 95.220 µg/L 12674
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QUALITY CONTROL REPORT
Work Order : EP1714152 Page : 1 of 8

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 10 Hod Way Malaga WA Australia 6090

::Telephone ---- 08 9209 7655:Telephone

:Project MRIA (Roe 8 Rehab) Date Samples Received : 14-Dec-2017

:Order number W81020-103 Date Analysis Commenced : 14-Dec-2017

:C-O-C number ---- Issue Date : 22-Dec-2017

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

No. of samples received 9:

No. of samples analysed 9:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Andrew Epps Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Malaga, WA

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Santusha Pandra Graduate Chemist Perth Organics, Malaga, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1323090)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitA1 EP1714152-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.005 0.004 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.005 <0.001 130 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.239 0.240 0.00 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.002 <0.001 85.6 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.006 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.05 0.04 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 2.76 2.74 0.624 0% - 20%

EG020T: Total Metals by ICP-MS  (QC Lot: 1322861)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitA1 EP1714152-001

EG020A-T: Chromium 7440-47-3 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.255 0.260 1.80 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L 0.011 0.010 10.0 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.06 0.06 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 3.73 3.88 4.02 0% - 20%

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QC Lot: 1330093)

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 <0.2 0.00 No LimitWQA02_131217 EP1714152-009

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 <0.2 0.00 No LimitAnonymous EB1726447-006

EG094T: Total metals in Fresh water by ORC-ICPMS  (QC Lot: 1332208)

EG094B-T: Selenium 7782-49-2 0.2 µg/L 0.5 0.5 0.00 No LimitA1 EP1714152-001

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1317812)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1317812)  - continued

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.08 0.06 25.5 No LimitA1N EP1714152-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.05 0.06 32.1 No LimitA1E EP1714152-003

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1317882)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1714146-001

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitA1 EP1714152-001

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1317813)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.02 <0.02 0.00 No LimitA1N EP1714152-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.02 <0.02 0.00 No LimitA1E EP1714152-003

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1325078)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 1.2 1.2 0.00 0% - 50%Anonymous EP1714107-013

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 4.3 4.2 0.00 0% - 20%A1 EP1714152-001

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1325080)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 1.9 1.8 0.00 0% - 50%Anonymous EP1714185-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 1.3 1.3 0.00 0% - 50%Anonymous EP1714204-005

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1325079)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.78 0.75 4.52 0% - 20%Anonymous EP1714107-013

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.89 0.80 10.7 0% - 20%A1 EP1714152-001

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1317883)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.47 0.47 0.00 0% - 20%A1 EP1714152-001

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1319389)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitBLNS-B1 EP1714152-007

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1323745)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1714127-001

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitA1E EP1714152-003

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1319389)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitBLNS-B1 EP1714152-007

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1323745)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1714127-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitA1E EP1714152-003

EP080: BTEXN  (QC Lot: 1323745)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1714127-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080: BTEXN  (QC Lot: 1323745)  - continued

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No LimitAnonymous EP1714127-001

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitA1E EP1714152-003

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1323090)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 99.10.5 mg/L 11879

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 99.80.1 mg/L 11688

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 94.80.1 mg/L 10888

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 1000.1 mg/L 11387

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 1000.2 mg/L 11488

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 99.40.1 mg/L 11089

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 94.10.1 mg/L 12089

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 1010.1 mg/L 11389

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 92.90.2 mg/L 11387

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 99.00.5 mg/L 11482

EG020T: Total Metals by ICP-MS  (QCLot: 1322861)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 98.50.5 mg/L 11480

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 99.60.1 mg/L 11188

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 1030.1 mg/L 11589

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 1040.1 mg/L 11488

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 1030.1 mg/L 11688

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 1030.2 mg/L 11484

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 1030.5 mg/L 11882

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QCLot: 1330093)

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 91.210 µg/L 12080

EG094T: Total metals in Fresh water by ORC-ICPMS  (QCLot: 1332208)

EG094B-T: Selenium 7782-49-2 0.2 µg/L <0.2 10410 µg/L 12080

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1317812)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1021 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1317882)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 99.10.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1317813)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1030.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1325078)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 85.710 mg/L 11082

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1325080)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 87.310 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1325079)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1325079)  - continued

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 91.84.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1317883)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1100.5 mg/L 11587

EP008: Chlorophyll  (QCLot: 1326803)

EP008: Chlorophyll a ---- 1 mg/m³ <1 89.120 mg/m³ 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1319389)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 92.1385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 105385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 87.3398 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1323745)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 92.8320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1319389)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 99.0380 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 94.8597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 101168 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1323745)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 96.8370 µg/L 11574

EP080: BTEXN  (QCLot: 1323745)

EP080: Benzene 71-43-2 1 µg/L <1 89.220 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 97.520 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 10220 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10940 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10820 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 89.320 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1323090)

A1N EP1714152-002 7429-90-5EG020A-F: Aluminium 1090.5 mg/L 13070

7440-38-2EG020A-F: Arsenic 99.50.1 mg/L 13070

7440-43-9EG020A-F: Cadmium 1000.1 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1323090)  - continued

A1N EP1714152-002 7440-47-3EG020A-F: Chromium 97.40.1 mg/L 13070

7440-50-8EG020A-F: Copper 94.80.2 mg/L 13070

7439-92-1EG020A-F: Lead 95.60.1 mg/L 13070

7439-96-5EG020A-F: Manganese 99.30.1 mg/L 13070

7440-02-0EG020A-F: Nickel 92.20.1 mg/L 13070

7440-66-6EG020A-F: Zinc 91.20.2 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1322861)

A1N EP1714152-002 7440-43-9EG020A-T: Cadmium 1020.5 mg/L 13070

7440-47-3EG020A-T: Chromium 1031 mg/L 13070

7439-96-5EG020A-T: Manganese 1021 mg/L 13070

7440-02-0EG020A-T: Nickel 1021 mg/L 13070

7440-66-6EG020A-T: Zinc 1051 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1317812)

A1 EP1714152-001 7664-41-7EK055G: Ammonia as N 87.41 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1317882)

Anonymous EP1714146-001 14797-65-0EK057G: Nitrite as N 1000.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1317813)

A1 EP1714152-001 ----EK059G: Nitrite + Nitrate as N 80.60.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1325078)

Anonymous EP1714107-014 ----EK061G: Total Kjeldahl Nitrogen as N 84.65 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1325080)

Anonymous EP1714185-002 ----EK061G: Total Kjeldahl Nitrogen as N 80.45 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1325079)

Anonymous EP1714107-014 ----EK067G: Total Phosphorus as P 1101 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1317883)

A1 EP1714152-001 14265-44-2EK071G: Reactive Phosphorus as P 85.90.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1319389)

BLNS-B1 EP1714152-007 ----EP071: C10 - C14 Fraction 67.0385 µg/L 12245

----EP071: C15 - C28 Fraction 73.3385 µg/L 14355

----EP071: C29 - C36 Fraction 64.5398 µg/L 12854

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1323745)

Anonymous EP1714127-002 ----EP080: C6 - C9 Fraction 122240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1319389)

BLNS-B1 EP1714152-007 ----EP071: >C10 - C16 Fraction 71.1380 µg/L 12245

----EP071: >C16 - C34 Fraction 67.5597 µg/L 14355
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1319389)  - continued

BLNS-B1 EP1714152-007 ----EP071: >C34 - C40 Fraction 78.0168 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1323745)

Anonymous EP1714127-002 C6_C10EP080: C6 - C10 Fraction 122290 µg/L 13777

EP080: BTEXN  (QCLot: 1323745)

Anonymous EP1714127-002 71-43-2EP080: Benzene 10420 µg/L 12277

108-88-3EP080: Toluene 10620 µg/L 12674
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 26 Rigali Way Wangara WA Australia 6065

::Telephone ---- 08 9209 7655:Telephone

:Project MRIA (Roe 8 Rehab) Date Samples Received : 16-Jan-2018

:Order number W81020-103 Date Analysis Commenced : 17-Jan-2018

:C-O-C number ---- Issue Date : 25-Jan-2018

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

No. of samples received 6:

No. of samples analysed 6:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Ankit Joshi Inorganic Chemist Sydney Inorganics, Smithfield, NSW

Chris Lemaitre Non-Metals Team Leader Melbourne Inorganics, Springvale, VIC

Greg Vogel Laboratory Manager Brisbane Inorganics, Stafford, QLD

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Nancy Wang 2IC Organic Chemist Melbourne Organics, Springvale, VIC
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1384769)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1801306-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.006 0.006 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.008 0.009 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.03 0.03 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.12 0.12 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitGW-D8 EP1801308-005

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.003 0.003 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.28 0.28 0.00 0% - 20%

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.19 0.18 0.00 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1381637)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1801306-001

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.010 0.011 0.00 0% - 50%

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1381637)  - continued

EG020A-T: Zinc 7440-66-6 0.005 mg/L 0.015 0.015 0.00 No LimitAnonymous EP1801306-001

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.07 0.09 18.7 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 0.18 0.18 0.00 No Limit

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QC Lot: 1388021)

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 <0.2 0.00 No LimitAnonymous EP1801306-001

EG094B-F: Selenium 7782-49-2 0.2 µg/L 0.7 0.6 0.00 No LimitGW-D8 EP1801308-005

EG094T: Total metals in Fresh water by ORC-ICPMS  (QC Lot: 1388030)

EG094B-T: Selenium 7782-49-2 0.2 µg/L 0.4 0.4 0.00 No LimitAnonymous EM1801446-007

EG094B-T: Selenium 7782-49-2 0.2 µg/L 0.6 0.6 0.00 No LimitA1 EP1801308-001

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1378731)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1801292-007

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.02 0.03 0.00 No LimitAnonymous EP1801306-002

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1376988)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L 0.02 0.01 0.00 No LimitAnonymous EP1801303-004

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitA1N EP1801308-002

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1378732)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1801294-001

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.02 0.01 0.00 No LimitAnonymous EP1801306-005

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1378913)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 2.0 2.2 11.2 0% - 20%Anonymous EP1801306-003

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 3.5 3.8 8.85 0% - 20%Anonymous EP1801312-001

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1378914)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.20 0.20 0.00 0% - 20%Anonymous EP1801306-003

EK067G: Total Phosphorus as P ---- 0.01 mg/L 4.86 4.76 2.05 0% - 20%Anonymous EP1801312-001

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1376989)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 0.01 0.00 No LimitAnonymous EP1801303-008

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.10 0.10 0.00 0% - 50%A1N EP1801308-002

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1378484)

EP080: C6 - C9 Fraction ---- 20 µg/L 30 40 0.00 No LimitAnonymous EM1801574-001

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1801306-002

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1378484)

EP080: C6 - C10 Fraction C6_C10 20 µg/L 40 50 0.00 No LimitAnonymous EM1801574-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1801306-002

EP080: BTEXN  (QC Lot: 1378484)

EP080: Benzene 71-43-2 1 µg/L 2 2 0.00 No LimitAnonymous EM1801574-001

EP080: Toluene 108-88-3 2 µg/L 10 11 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080: BTEXN  (QC Lot: 1378484)  - continued

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L 4 5 0.00 No LimitAnonymous EM1801574-001

EP080: ortho-Xylene 95-47-6 2 µg/L 3 3 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1801306-002

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1384769)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 94.80.5 mg/L 11879

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 98.90.1 mg/L 11688

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 96.10.1 mg/L 10888

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 96.50.1 mg/L 11387

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 98.60.2 mg/L 11488

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 98.60.1 mg/L 11089

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 95.70.1 mg/L 12089

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 96.90.1 mg/L 11389

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 95.90.2 mg/L 11387

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 1040.5 mg/L 11482

EG020T: Total Metals by ICP-MS  (QCLot: 1381637)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 96.80.5 mg/L 11480

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 95.40.1 mg/L 11188

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 96.80.1 mg/L 11589

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 95.90.1 mg/L 11488

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 97.00.1 mg/L 11688

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 93.40.2 mg/L 11484

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 1040.5 mg/L 11882

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QCLot: 1388021)

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 10310 µg/L 12080

EG094T: Total metals in Fresh water by ORC-ICPMS  (QCLot: 1388030)

EG094B-T: Selenium 7782-49-2 0.2 µg/L <0.2 98.510 µg/L 12080

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1378731)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 95.01 mg/L 11580

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1376988)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1000.5 mg/L 10794

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1378732)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1120.5 mg/L 11489

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1378913)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 92.45 mg/L 11770

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1378914)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 93.92.21 mg/L 12070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1376989)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1376989)  - continued

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1060.5 mg/L 10894

EP008: Chlorophyll  (QCLot: 1378805)

EP008: Chlorophyll a ---- 1 mg/m³ <1 10220 mg/m³ 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1377128)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 97.73368 µg/L 13458

EP071: C15 - C28 Fraction ---- 100 µg/L <100 10014735 µg/L 13360

EP071: C29 - C36 Fraction ---- 50 µg/L <50 96.07856 µg/L 13754

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1378484)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 79.6360 µg/L 12568

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1377128)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 95.45225 µg/L 12258

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 97.419994 µg/L 13256

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 1001449 µg/L 13758

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1378484)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 78.8450 µg/L 12366

EP080: BTEXN  (QCLot: 1378484)

EP080: Benzene 71-43-2 1 µg/L <1 82.920 µg/L 12374

EP080: Toluene 108-88-3 2 µg/L <2 81.020 µg/L 12877

EP080: Ethylbenzene 100-41-4 2 µg/L <2 84.120 µg/L 12673

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 87.240 µg/L 13172

EP080: ortho-Xylene 95-47-6 2 µg/L <2 87.720 µg/L 13174

EP080: Naphthalene 91-20-3 5 µg/L <5 82.05 µg/L 12474

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1384769)

Anonymous EP1801306-002 7429-90-5EG020A-F: Aluminium 92.40.5 mg/L 13070

7440-38-2EG020A-F: Arsenic 96.40.1 mg/L 13070

7440-43-9EG020A-F: Cadmium 94.60.1 mg/L 13070

7440-47-3EG020A-F: Chromium 92.60.1 mg/L 13070

7440-50-8EG020A-F: Copper 95.20.2 mg/L 13070

7439-92-1EG020A-F: Lead 95.60.1 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1384769)  - continued

Anonymous EP1801306-002 7439-96-5EG020A-F: Manganese 93.00.1 mg/L 13070

7440-02-0EG020A-F: Nickel 91.40.1 mg/L 13070

7440-66-6EG020A-F: Zinc 96.50.2 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1381637)

Anonymous EP1801306-002 7440-43-9EG020A-T: Cadmium 98.10.5 mg/L 13070

7440-47-3EG020A-T: Chromium 99.91 mg/L 13070

7439-96-5EG020A-T: Manganese 1031 mg/L 13070

7440-02-0EG020A-T: Nickel 1001 mg/L 13070

7440-66-6EG020A-T: Zinc 98.71 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1378731)

Anonymous EP1801292-008 7664-41-7EK055G: Ammonia as N 82.11 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1376988)

Anonymous EP1801303-005 14797-65-0EK057G: Nitrite as N 80.90.5 mg/L 11480

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1378732)

Anonymous EP1801294-002 ----EK059G: Nitrite + Nitrate as N 91.90.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1378913)

Anonymous EP1801306-004 ----EK061G: Total Kjeldahl Nitrogen as N # 65.05 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1378914)

Anonymous EP1801306-004 ----EK067G: Total Phosphorus as P 92.91 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1376989)

Anonymous EP1801303-009 14265-44-2EK071G: Reactive Phosphorus as P 1020.5 mg/L 12379

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1378484)

Anonymous EM1801577-001 ----EP080: C6 - C9 Fraction 65.1280 µg/L 12543

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1378484)

Anonymous EM1801577-001 C6_C10EP080: C6 - C10 Fraction 65.3330 µg/L 12244

EP080: BTEXN  (QCLot: 1378484)

Anonymous EM1801577-001 71-43-2EP080: Benzene 82.620 µg/L 13068

108-88-3EP080: Toluene 77.520 µg/L 13272
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QUALITY CONTROL REPORT
Work Order : EM1801446 Page : 1 of 11

:: LaboratoryClient Environmental Division MelbourneMRIA

:Contact Tim Williamson :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 4 Westall Rd Springvale VIC Australia 3171

::Telephone ---- 08 9209 7655:Telephone

:Project Roe 8 Rehab Date Samples Received : 16-Jan-2018

:Order number W81020-103 Date Analysis Commenced : 16-Jan-2018

:C-O-C number ---- Issue Date : 24-Jan-2018

Sampler : ----

Site : ----

Quote number : EP/840/17

No. of samples received 9:

No. of samples analysed 9:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Ankit Joshi Inorganic Chemist Sydney Inorganics, Smithfield, NSW

Chris Lemaitre Non-Metals Team Leader Melbourne Inorganics, Springvale, VIC

Dilani Fernando Senior Inorganic Chemist Melbourne Inorganics, Springvale, VIC

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Nancy Wang 2IC Organic Chemist Melbourne Organics, Springvale, VIC

Xing Lin Senior Organic Chemist Melbourne Organics, Springvale, VIC
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1373660)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L 0.0287 0.0241 17.5 No LimitAnonymous EM1801444-012

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.010 <0.010 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.100 <0.100 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.835 0.769 8.21 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L 0.137 0.129 6.49 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 7.88 7.17 9.46 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 3.42 2.99 13.4 0% - 20%

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.500 <0.500 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 95.8 89.2 7.08 0% - 20%

EG020A-F: Iron 7439-89-6 0.05 mg/L <5.00 <5.00 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitT4C EM1801446-004

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.006 0.007 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.03 0.03 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 3.41 3.54 3.61 0% - 20%

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1381135)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitD2 EM1801446-009

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L 0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.004 0.003 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1381135)  - continued

EG020A-F: Lead 7439-92-1 0.001 mg/L 0.002 0.002 0.00 No LimitD2 EM1801446-009

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.42 0.42 0.00 0% - 20%

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EM1801643-005

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.019 0.018 5.64 0% - 50%

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.004 0.004 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.039 0.038 3.01 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.006 0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.03 0.02 57.1 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1373661)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EM1801442-001

EG020A-T: Chromium 7440-47-3 0.001 mg/L 0.010 0.011 12.4 0% - 50%

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.003 0.004 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 2.92 3.09 5.58 0% - 20%

EG020A-T: Iron 7439-89-6 0.05 mg/L 2.00 1.94 3.04 0% - 20%

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EM1801447-001

EG020A-T: Chromium 7440-47-3 0.001 mg/L 0.012 0.012 0.00 0% - 50%

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.074 0.074 0.00 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L 0.005 0.004 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L 0.071 0.067 4.92 0% - 50%

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.72 0.72 0.00 0% - 20%

EG020A-T: Iron 7439-89-6 0.05 mg/L 4.09 4.04 1.29 0% - 20%

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QC Lot: 1388029)

EG094B-F: Selenium 7782-49-2 0.2 µg/L 0.2 0.2 0.00 No LimitGW05 EM1801446-003

EG094T: Total metals in Fresh water by ORC-ICPMS  (QC Lot: 1388030)

EG094B-T: Selenium 7782-49-2 0.2 µg/L 0.4 0.4 0.00 No LimitA2S EM1801446-007

EG094B-T: Selenium 7782-49-2 0.2 µg/L 0.6 0.6 0.00 No LimitAnonymous EP1801308-001

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1373745)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.07 0.06 0.00 No LimitGW05 EM1801446-003

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.04 0.04 0.00 No LimitAnonymous EM1801458-001
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1376265)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 10.6 10.1 4.65 0% - 20%Anonymous EB1801877-001

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.06 0.05 0.00 No LimitAnonymous EB1801985-003

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1371592)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 0.01 0.00 No LimitAnonymous EM1801447-001

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EM1801444-019

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1376230)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitD2 EM1801446-009

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 0.01 0.00 No LimitAnonymous EM1801526-002

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1373744)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.01 0.01 0.00 No LimitAnonymous EM1801306-001

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.01 <0.01 0.00 No LimitGW05 EM1801446-003

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1376266)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.01 0.02 0.00 No LimitAnonymous EB1801985-007

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 4.84 4.75 1.75 0% - 20%Anonymous EM1801526-006

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1374459)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 75.9 74.9 1.29 0% - 20%Anonymous EB1801877-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 170 173 1.98 0% - 50%Anonymous EM1801455-001

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1376821)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 <0.1 0.00 No LimitAnonymous EB1801667-001

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1374460)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 16.3 14.5 11.8 0% - 20%Anonymous EB1801877-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 32.6 39.2 18.4 0% - 20%Anonymous EM1801455-001

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1376822)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.42 0.38 9.86 0% - 20%Anonymous EB1801667-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 3.63 3.35 8.08 0% - 20%Anonymous EB1801994-001

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1371586)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.03 0.03 0.00 No LimitA2 EM1801446-008

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 3.26 3.07 6.03 0% - 20%Anonymous EM1801208-068

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1376231)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.02 0.02 0.00 No LimitD2 EM1801446-009

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.03 0.03 0.00 No LimitAnonymous EM1801526-002

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1371383)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitWQA02 EM1801446-006

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1373768)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitD1 EM1801446-001

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EM1801448-011
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1378457)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EM1801631-002

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1371383)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitWQA02 EM1801446-006

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1373768)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitD1 EM1801446-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EM1801448-011

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1378457)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EM1801631-002

EP080: BTEXN  (QC Lot: 1373768)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitD1 EM1801446-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EM1801448-011

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: BTEXN  (QC Lot: 1378457)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EM1801631-002

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1373660)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 98.80.5 mg/L 10593

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 93.50.1 mg/L 10791

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 87.30.1 mg/L 10484

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 87.60.1 mg/L 10383

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 86.90.1 mg/L 10382

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 94.40.1 mg/L 10583

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 90.30.1 mg/L 10583

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 88.70.1 mg/L 10682

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 93.10.1 mg/L 10985

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 99.00.5 mg/L 10694

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1381135)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 1010.5 mg/L 10593

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 99.00.1 mg/L 10791

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 95.20.1 mg/L 10484

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 90.50.1 mg/L 10383

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 89.90.1 mg/L 10382

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 93.90.1 mg/L 10583

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 94.10.1 mg/L 10583

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 92.60.1 mg/L 10682

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 96.00.1 mg/L 10985

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 97.70.5 mg/L 10694

EG020T: Total Metals by ICP-MS  (QCLot: 1373661)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 1040.5 mg/L 12080

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 1000.1 mg/L 11186

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 99.90.1 mg/L 10987

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 1020.1 mg/L 11188

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 98.80.1 mg/L 11187

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 1020.1 mg/L 11387

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 1040.5 mg/L 12080

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QCLot: 1388029)

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 98.810 µg/L 12080

EG094T: Total metals in Fresh water by ORC-ICPMS  (QCLot: 1388030)

EG094B-T: Selenium 7782-49-2 0.2 µg/L <0.2 98.510 µg/L 12080

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1373745)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1373745)  - continued

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1011 mg/L 11580

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1376265)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 94.91 mg/L 11580

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1371592)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 96.30.5 mg/L 10794

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1376230)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 96.40.5 mg/L 10794

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1373744)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1100.5 mg/L 11489

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1376266)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1130.5 mg/L 11489

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1374459)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 1055 mg/L 11770

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1376821)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 82.85 mg/L 11770

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1374460)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 96.72.21 mg/L 12070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1376822)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 88.82.21 mg/L 12070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1371586)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1040.5 mg/L 10894

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1376231)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1030.5 mg/L 10894

EP008: Chlorophyll  (QCLot: 1377269)

EP008: Chlorophyll a ---- 1 mg/m³ <1 10020 mg/m³ 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1371383)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 1043368 µg/L 13458

EP071: C15 - C28 Fraction ---- 100 µg/L <100 10914735 µg/L 13360

EP071: C29 - C36 Fraction ---- 50 µg/L <50 1057856 µg/L 13754

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1373768)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 94.1360 µg/L 12568

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1376262)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 93.53368 µg/L 13458

EP071: C15 - C28 Fraction ---- 100 µg/L <100 10414735 µg/L 13360

EP071: C29 - C36 Fraction ---- 50 µg/L <50 1027856 µg/L 13754

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1378457)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1378457)  - continued

EP080: C6 - C9 Fraction ---- 20 µg/L <20 88.9360 µg/L 12568

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1371383)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 1045225 µg/L 12258

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 10719994 µg/L 13256

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 1131449 µg/L 13758

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1373768)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 92.0450 µg/L 12366

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1376262)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 99.15225 µg/L 12258

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 10119994 µg/L 13256

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 1121449 µg/L 13758

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1378457)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 89.2450 µg/L 12366

EP080: BTEXN  (QCLot: 1373768)

EP080: Benzene 71-43-2 1 µg/L <1 98.020 µg/L 12374

EP080: Toluene 108-88-3 2 µg/L <2 93.420 µg/L 12877

EP080: Ethylbenzene 100-41-4 2 µg/L <2 95.020 µg/L 12673

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 95.440 µg/L 13172

EP080: ortho-Xylene 95-47-6 2 µg/L <2 96.920 µg/L 13174

EP080: Naphthalene 91-20-3 5 µg/L <5 81.55 µg/L 12474

EP080: BTEXN  (QCLot: 1378457)

EP080: Benzene 71-43-2 1 µg/L <1 86.920 µg/L 12374

EP080: Toluene 108-88-3 2 µg/L <2 93.820 µg/L 12877

EP080: Ethylbenzene 100-41-4 2 µg/L <2 92.920 µg/L 12673

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 94.340 µg/L 13172

EP080: ortho-Xylene 95-47-6 2 µg/L <2 97.620 µg/L 13174

EP080: Naphthalene 91-20-3 5 µg/L <5 91.95 µg/L 12474

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1373660)
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1373660)  - continued

Anonymous EM1801444-012 7440-38-2EG020A-F: Arsenic 1042 mg/L 13185

7440-43-9EG020A-F: Cadmium 99.05 mg/L 13381

7440-47-3EG020A-F: Chromium 95.720 mg/L 13571

7440-50-8EG020A-F: Copper 10020 mg/L 13076

7439-92-1EG020A-F: Lead 10320 mg/L 13375

7439-96-5EG020A-F: Manganese 67.620 mg/L 13464

7440-02-0EG020A-F: Nickel 98.420 mg/L 13173

7440-66-6EG020A-F: Zinc 10120 mg/L 13175

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1381135)

D2 EM1801446-009 7440-38-2EG020A-F: Arsenic 97.90.2 mg/L 13185

7440-43-9EG020A-F: Cadmium 96.30.05 mg/L 13381

7440-47-3EG020A-F: Chromium 93.70.2 mg/L 13571

7440-50-8EG020A-F: Copper 89.50.2 mg/L 13076

7439-92-1EG020A-F: Lead 93.30.2 mg/L 13375

7439-96-5EG020A-F: Manganese 93.20.2 mg/L 13464

7440-02-0EG020A-F: Nickel 91.00.2 mg/L 13173

7440-66-6EG020A-F: Zinc 95.90.2 mg/L 13175

EG020T: Total Metals by ICP-MS  (QCLot: 1373661)

Anonymous EM1801442-001 7440-43-9EG020A-T: Cadmium 94.30.25 mg/L 12975

7440-47-3EG020A-T: Chromium 88.41 mg/L 11880

7439-96-5EG020A-T: Manganese 91.91 mg/L 12373

7440-02-0EG020A-T: Nickel 90.41 mg/L 11880

7440-66-6EG020A-T: Zinc 91.51 mg/L 11674

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1373745)

D1 EM1801446-001 7664-41-7EK055G: Ammonia as N 98.21 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1376265)

Anonymous EB1801928-001 7664-41-7EK055G: Ammonia as N # Not 

Determined

1 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1371592)

D1 EM1801446-001 14797-65-0EK057G: Nitrite as N 86.20.5 mg/L 11480

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1376230)

Anonymous EM1801505-053 14797-65-0EK057G: Nitrite as N 92.10.5 mg/L 11480

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1373744)

Anonymous EM1801306-002 ----EK059G: Nitrite + Nitrate as N 99.40.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1376266)

Anonymous EB1801985-008 ----EK059G: Nitrite + Nitrate as N 97.30.5 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1374459)

D1 EM1801446-001 ----EK061G: Total Kjeldahl Nitrogen as N 79.65 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1376821)

Anonymous EB1801667-004 ----EK061G: Total Kjeldahl Nitrogen as N 1075 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1374460)

D1 EM1801446-001 ----EK067G: Total Phosphorus as P 1231 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1376822)

Anonymous EB1801667-004 ----EK067G: Total Phosphorus as P 87.41 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1371586)

Anonymous EM1801208-069 14265-44-2EK071G: Reactive Phosphorus as P # Not 

Determined

0.5 mg/L 12379

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1376231)

Anonymous EM1801505-053 14265-44-2EK071G: Reactive Phosphorus as P 89.00.5 mg/L 12379

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1371383)

WQA02 EM1801446-006 ----EP071: C10 - C14 Fraction 1263368 µg/L 13050

----EP071: C15 - C28 Fraction 12914735 µg/L 13654

----EP071: C29 - C36 Fraction 1257856 µg/L 14250

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1373768)

Anonymous EM1801441-001 ----EP080: C6 - C9 Fraction 107280 µg/L 12543

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1378457)

Anonymous EM1801629-001 ----EP080: C6 - C9 Fraction 82.0280 µg/L 12543

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1371383)

WQA02 EM1801446-006 ----EP071: >C10 - C16 Fraction 1255225 µg/L 12850

----EP071: >C16 - C34 Fraction 12719994 µg/L 15050

----EP071: >C34 - C40 Fraction 1331449 µg/L 15951

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1373768)

Anonymous EM1801441-001 C6_C10EP080: C6 - C10 Fraction 103330 µg/L 12244

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1378457)

Anonymous EM1801629-001 C6_C10EP080: C6 - C10 Fraction 80.6330 µg/L 12244

EP080: BTEXN  (QCLot: 1373768)

Anonymous EM1801441-001 71-43-2EP080: Benzene 11620 µg/L 13068

108-88-3EP080: Toluene 10720 µg/L 13272

EP080: BTEXN  (QCLot: 1378457)

Anonymous EM1801629-001 71-43-2EP080: Benzene 92.420 µg/L 13068

108-88-3EP080: Toluene 91.220 µg/L 13272
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QUALITY CONTROL REPORT
Work Order : EM1801303 Page : 1 of 7

:: LaboratoryClient Environmental Division MelbourneMRIA

:Contact Tim Williamson :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 4 Westall Rd Springvale VIC Australia 3171

::Telephone ---- 08 9209 7655:Telephone

:Project Roe 8 Rehab Date Samples Received : 12-Jan-2018

:Order number W81020-103 Date Analysis Commenced : 12-Jan-2018

:C-O-C number ---- Issue Date : 23-Jan-2018

Sampler : ----

Site : ----

Quote number : EP/840/17

No. of samples received 7:

No. of samples analysed 7:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Chris Lemaitre Non-Metals Team Leader Melbourne Inorganics, Springvale, VIC

Greg Vogel Laboratory Manager Brisbane Inorganics, Stafford, QLD

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Xing Lin Senior Organic Chemist Melbourne Organics, Springvale, VIC

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1373504)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitT3C EM1801303-004

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.012 0.011 0.00 0% - 50%

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.01 0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.15 0.14 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EB1801819-013

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.009 0.009 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.005 0.006 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.06 0.06 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 2.50 2.57 2.83 0% - 20%

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QC Lot: 1373499)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitBH10 EM1801303-002

EG093B-F: Selenium 7782-49-2 2 µg/L 39 36 7.34 No LimitAnonymous EB1801619-001

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1368290)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1368290)  - continued

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.34 0.36 5.18 0% - 20%Anonymous EM1801302-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.10 0.06 49.5 No LimitT3C EM1801303-004

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1366481)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L 0.02 0.02 0.00 No LimitAnonymous EM1801297-001

EK057G: Nitrite as N 14797-65-0 0.01 mg/L 0.54 0.54 0.00 0% - 20%Anonymous EM1801297-010

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1368289)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.55 0.54 0.00 0% - 20%Anonymous EM1801297-001

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 55.8 57.6 3.26 0% - 20%Anonymous EM1801297-010

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1368291)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitT3C EM1801303-004

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.01 0.01 0.00 No LimitAnonymous EM1801352-001

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1371260)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 2.5 2.2 12.3 0% - 20%Anonymous EB1801522-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.1 <0.1 0.00 No LimitT3C EM1801303-004

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1371261)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 54.0 54.8 1.50 0% - 20%Anonymous EB1801523-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.02 0.02 0.00 No LimitT3C EM1801303-004

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1366482)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitT3B EM1801303-001

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1366474)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EM1801297-001

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EM1801297-011

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1366474)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EM1801297-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EM1801297-011

EP080: BTEXN  (QC Lot: 1366474)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EM1801297-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EM1801297-011

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080: BTEXN  (QC Lot: 1366474)  - continued

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No LimitAnonymous EM1801297-011
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1373504)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 98.10.5 mg/L 11879

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 98.40.1 mg/L 11688

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 94.80.1 mg/L 10888

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 1020.1 mg/L 11387

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 98.40.2 mg/L 11488

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 99.80.1 mg/L 11089

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 99.70.1 mg/L 12089

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 98.50.1 mg/L 11389

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 97.80.2 mg/L 11387

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 1100.5 mg/L 11482

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 1373499)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 88.410 µg/L 12187

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1368290)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1001 mg/L 11580

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1366481)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1000.5 mg/L 10794

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1368289)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1010.5 mg/L 11489

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1368291)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 99.90.5 mg/L 11489

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1371260)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 1025 mg/L 11770

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1371261)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 90.52.21 mg/L 12070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1366482)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1080.5 mg/L 10894

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1366474)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 101360 µg/L 12568

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1368137)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 85.53368 µg/L 13458

EP071: C15 - C28 Fraction ---- 100 µg/L <100 10214735 µg/L 13360

EP071: C29 - C36 Fraction ---- 50 µg/L <50 1017856 µg/L 13754

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1366474)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1366474)  - continued

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 97.4450 µg/L 12366

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1368137)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 93.75225 µg/L 12258

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 10119994 µg/L 13256

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 99.61449 µg/L 13758

EP080: BTEXN  (QCLot: 1366474)

EP080: Benzene 71-43-2 1 µg/L <1 10220 µg/L 12374

EP080: Toluene 108-88-3 2 µg/L <2 10020 µg/L 12877

EP080: Ethylbenzene 100-41-4 2 µg/L <2 10420 µg/L 12673

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10840 µg/L 13172

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10620 µg/L 13174

EP080: Naphthalene 91-20-3 5 µg/L <5 90.65 µg/L 12474

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1373504)

Anonymous EB1801819-014 7429-90-5EG020A-F: Aluminium 95.90.5 mg/L 13070

7440-38-2EG020A-F: Arsenic 94.50.1 mg/L 13070

7440-43-9EG020A-F: Cadmium 93.10.1 mg/L 13070

7440-47-3EG020A-F: Chromium 99.20.1 mg/L 13070

7440-50-8EG020A-F: Copper 95.10.2 mg/L 13070

7439-92-1EG020A-F: Lead 97.00.1 mg/L 13070

7439-96-5EG020A-F: Manganese 96.80.1 mg/L 13070

7440-02-0EG020A-F: Nickel 95.10.1 mg/L 13070

7440-66-6EG020A-F: Zinc 95.90.2 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1368290)

Anonymous EM1801302-003 7664-41-7EK055G: Ammonia as N 86.51 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1366481)

Anonymous EM1801297-002 14797-65-0EK057G: Nitrite as N 98.60.5 mg/L 11480

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1368289)

Anonymous EM1801297-002 ----EK059G: Nitrite + Nitrate as N 98.30.5 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1368291)

T2F EM1801303-005 ----EK059G: Nitrite + Nitrate as N 99.90.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1371260)

Anonymous EB1801522-002 ----EK061G: Total Kjeldahl Nitrogen as N 98.25 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1371261)

Anonymous EB1801523-002 ----EK067G: Total Phosphorus as P # Not 

Determined

1 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1366482)

BH10 EM1801303-002 14265-44-2EK071G: Reactive Phosphorus as P 1000.5 mg/L 12379

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1366474)

Anonymous EM1801297-002 ----EP080: C6 - C9 Fraction 91.8280 µg/L 12543

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1366474)

Anonymous EM1801297-002 C6_C10EP080: C6 - C10 Fraction 87.5330 µg/L 12244

EP080: BTEXN  (QCLot: 1366474)

Anonymous EM1801297-002 71-43-2EP080: Benzene 10520 µg/L 13068

108-88-3EP080: Toluene 10620 µg/L 13272
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 10 Hod Way Malaga WA Australia 6090

::Telephone ---- 08 9209 7655:Telephone

:Project MRIA - R8 Rehab Date Samples Received : 21-Nov-2017

:Order number W81020-103 Date Analysis Commenced : 21-Nov-2017

:C-O-C number ---- Issue Date : 28-Nov-2017

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

No. of samples received 8:

No. of samples analysed 8:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Jeremy Truong Laboratory Manager Perth Inorganics, Malaga, WA

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Santusha Pandra Graduate Chemist Perth Organics, Malaga, WA

Vanessa Nguyen Organic Chemist Perth Organics, Malaga, WA
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1266824)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitBH10 EP1713111-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.003 0.003 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.006 0.006 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.002 0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.90 0.91 1.12 0% - 20%

EG020A-F: Iron 7439-89-6 0.05 mg/L 3.54 3.62 2.28 0% - 20%

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QC Lot: 1271857)

EG094B-F: Selenium 7782-49-2 0.2 µg/L 0.7 0.6 0.00 No LimitBH10 EP1713111-001

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1259525)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.04 0.04 0.00 No LimitAnonymous EP1713106-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.02 0.02 0.00 No LimitAnonymous EP1713108-002

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1259643)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitBH10 EP1713111-001

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1713115-004

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1259524)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.55 0.56 0.00 0% - 20%Anonymous EP1713106-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.03 0.03 0.00 No LimitAnonymous EP1713108-002

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1263723)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.1 0.2 0.00 No LimitAnonymous EP1713087-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.1 <0.1 0.00 No LimitAnonymous EP1713087-011
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1263722)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.03 0.04 0.00 No LimitAnonymous EP1713087-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.04 0.02 94.9 No LimitAnonymous EP1713087-011

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1263724)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.67 0.65 3.17 0% - 20%Anonymous EP1713115-002

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.04 0.08 58.9 No LimitAnonymous EP1713134-006

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1259644)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.06 0.06 0.00 No LimitBH10 EP1713111-001

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 1.14 1.14 0.00 0% - 20%Anonymous EP1713115-004

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1260681)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitGW-D7 EP1713111-003

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1267471)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1713217-012

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1713154-003

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1260681)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitGW-D7 EP1713111-003

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1267471)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1713217-012

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1713154-003

EP080: BTEXN  (QC Lot: 1267471)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1713217-012

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1713154-003

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1266824)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 98.70.5 mg/L 11879

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 1000.1 mg/L 11688

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 96.60.1 mg/L 10888

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 1010.1 mg/L 11387

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 1010.2 mg/L 11488

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 98.70.1 mg/L 11089

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 1010.1 mg/L 12089

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 1040.1 mg/L 11389

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 98.80.2 mg/L 11387

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 97.60.5 mg/L 11482

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS  (QCLot: 1271857)

EG094B-F: Selenium 7782-49-2 0.2 µg/L <0.2 10510 µg/L 12080

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1259525)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1001 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1259643)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 97.40.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1259524)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1050.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1263723)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 82.610 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1263722)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 96.84.42 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1263724)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 92.54.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1259644)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1080.5 mg/L 11587

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1260681)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 76.9385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 104385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 81.3398 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1267471)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 74.1320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1260681)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1260681)  - continued

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 78.4380 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 95.2597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 98.6168 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1267471)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 76.8370 µg/L 11574

EP080: BTEXN  (QCLot: 1267471)

EP080: Benzene 71-43-2 1 µg/L <1 98.620 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 10120 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 86.120 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10340 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10520 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 83.520 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1266824)

T3C EP1713111-002 7429-90-5EG020A-F: Aluminium 95.10.5 mg/L 13070

7440-38-2EG020A-F: Arsenic 99.00.1 mg/L 13070

7440-43-9EG020A-F: Cadmium 98.70.1 mg/L 13070

7440-47-3EG020A-F: Chromium 99.30.1 mg/L 13070

7440-50-8EG020A-F: Copper 99.70.2 mg/L 13070

7439-92-1EG020A-F: Lead 98.60.1 mg/L 13070

7439-96-5EG020A-F: Manganese 99.50.1 mg/L 13070

7440-02-0EG020A-F: Nickel 1010.1 mg/L 13070

7440-66-6EG020A-F: Zinc 1010.2 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1259525)

Anonymous EP1713106-001 7664-41-7EK055G: Ammonia as N 91.81 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1259643)

Anonymous EP1713088-001 14797-65-0EK057G: Nitrite as N 1120.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1259524)

Anonymous EP1713106-001 ----EK059G: Nitrite + Nitrate as N 1050.5 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1263723)

Anonymous EP1713087-002 ----EK061G: Total Kjeldahl Nitrogen as N 93.45 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1263722)

Anonymous EP1713087-002 ----EK067G: Total Phosphorus as P 1051 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1263724)

Anonymous EP1713115-003 ----EK067G: Total Phosphorus as P 1201 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1259644)

BH10 EP1713111-001 14265-44-2EK071G: Reactive Phosphorus as P 1050.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1260681)

GW-D7 EP1713111-003 ----EP071: C10 - C14 Fraction 70.6385 µg/L 12245

----EP071: C15 - C28 Fraction 92.2385 µg/L 14355

----EP071: C29 - C36 Fraction 72.5398 µg/L 12854

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1267471)

Anonymous EP1713217-012 ----EP080: C6 - C9 Fraction 78.8240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1260681)

GW-D7 EP1713111-003 ----EP071: >C10 - C16 Fraction 74.0380 µg/L 12245

----EP071: >C16 - C34 Fraction 83.7597 µg/L 14355

----EP071: >C34 - C40 Fraction 84.3168 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1267471)

Anonymous EP1713217-012 C6_C10EP080: C6 - C10 Fraction 77.6290 µg/L 13777

EP080: BTEXN  (QCLot: 1267471)

Anonymous EP1713217-012 71-43-2EP080: Benzene 10020 µg/L 12277

108-88-3EP080: Toluene 93.120 µg/L 12674
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Work Order : EP1802093 Page : 1 of 7

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 26 Rigali Way Wangara WA Australia 6065

::Telephone ---- 08 9209 7655:Telephone

:Project MRIA (Roe 8 Rehab) Date Samples Received : 07-Feb-2018

:Order number W81020-103 Date Analysis Commenced : 07-Feb-2018

:C-O-C number ---- Issue Date : 15-Feb-2018

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

No. of samples received 8:

No. of samples analysed 8:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Wangara, WA

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

David Viner SENIOR LAB TECH Perth Organics, Wangara, WA

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Jeremy Truong Laboratory Manager Perth Inorganics, Wangara, WA

Santusha Pandra Graduate Chemist Perth Organics, Wangara, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Wangara, WA
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1426174)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitA1 EP1802093-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.005 0.006 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.351 0.358 1.93 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.06 0.06 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 4.05 4.08 0.718 0% - 20%

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 0.0001 0.00 No LimitAnonymous ES1804094-003

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.051 0.050 0.00 0% - 20%

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.042 0.041 0.00 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.006 0.006 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.025 0.024 5.06 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.05 0.05 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.37 0.32 14.5 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1426150)

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 0.007 33.2 No LimitAnonymous ES1804224-001

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1804237-002

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1426150)  - continued

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No LimitAnonymous ES1804237-002

EG020A-T: Zinc 7440-66-6 0.005 mg/L 0.071 0.079 9.76 0% - 50%

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1804224-001

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QC Lot: 1426490)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitAnonymous EP1802090-001

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QC Lot: 1426523)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitA1 EP1802093-001

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1418693)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.07 0.06 0.00 No LimitA1N EP1802093-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.05 0.05 0.00 No LimitA1E EP1802093-003

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1418796)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1802089-001

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitA1 EP1802093-001

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1418692)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitA1N EP1802093-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitA1E EP1802093-003

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1420641)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 5.7 6.8 16.9 0% - 50%Anonymous EP1802052-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 8.3 8.1 1.93 0% - 20%NLWS-N2 EP1802093-004

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1420640)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 5.11 5.35 4.52 0% - 20%Anonymous EP1802052-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 1.00 0.99 0.00 0% - 20%NLWS-N2 EP1802093-004

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1418797)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.10 0.10 0.00 0% - 50%A1 EP1802093-001

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1426950)

EP080: C6 - C9 Fraction ---- 20 µg/L <0.02 mg/L <20 0.00 No LimitAnonymous EP1802051-001

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitA1 EP1802093-001

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1426950)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <0.02 mg/L <20 0.00 No LimitAnonymous EP1802051-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitA1 EP1802093-001

EP080: BTEXN  (QC Lot: 1426950)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080: BTEXN  (QC Lot: 1426950)  - continued

EP080: Benzene 71-43-2 1 µg/L <0.001 mg/L <1 0.00 No LimitAnonymous EP1802051-001

EP080: Toluene 108-88-3 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <0.005 mg/L <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitA1 EP1802093-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1426174)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 1020.5 mg/L 11680

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 1010.1 mg/L 11485

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 98.60.1 mg/L 11084

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 97.80.1 mg/L 11185

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 96.00.1 mg/L 11181

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 99.10.1 mg/L 11183

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 1020.1 mg/L 11082

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 98.10.1 mg/L 11282

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 99.00.1 mg/L 11781

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 1000.5 mg/L 11282

EG020T: Total Metals by ICP-MS  (QCLot: 1426150)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 1000.5 mg/L 12082

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 98.10.1 mg/L 11284

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 99.70.1 mg/L 11686

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 1010.1 mg/L 11385

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 1010.1 mg/L 11684

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 99.80.1 mg/L 11779

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 98.20.5 mg/L 11785

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 1426490)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 82.710 µg/L 13074

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 1426523)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 12510 µg/L 13880

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1418693)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 91.81 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1418796)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 97.00.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1418692)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 99.70.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1420641)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 86.910 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1420640)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 89.14.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1418797)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1418797)  - continued

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 93.20.5 mg/L 11587

EP008: Chlorophyll  (QCLot: 1426567)

EP008: Chlorophyll a ---- 1 mg/m³ <1 11420 mg/m³ 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1419988)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 68.8385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 77.7385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 63.9398 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1426950)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 108320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1419988)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 72.5380 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 69.7597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 70.1168 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1426950)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 111370 µg/L 11574

EP080: BTEXN  (QCLot: 1426950)

EP080: Benzene 71-43-2 1 µg/L <1 85.520 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 99.220 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 96.720 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 97.040 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 96.420 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 10420 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1426174)

A1N EP1802093-002 7440-38-2EG020A-F: Arsenic 1031 mg/L 13070

7440-43-9EG020A-F: Cadmium 1000.25 mg/L 13070

7440-47-3EG020A-F: Chromium 97.21 mg/L 13070

7440-50-8EG020A-F: Copper 1011 mg/L 13070

7439-92-1EG020A-F: Lead 94.21 mg/L 13070

7439-96-5EG020A-F: Manganese 96.61 mg/L 13070



7 of 7:Page

Work Order :

:Client

EP1802093

MRIA

MRIA (Roe 8 Rehab):Project

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1426174)  - continued

A1N EP1802093-002 7440-02-0EG020A-F: Nickel 1011 mg/L 13070

7440-66-6EG020A-F: Zinc 1021 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1426150)

A1 EP1802093-001 7440-43-9EG020A-T: Cadmium 1150.25 mg/L 13070

7440-47-3EG020A-T: Chromium 1151 mg/L 13070

7439-96-5EG020A-T: Manganese 1121 mg/L 13070

7440-02-0EG020A-T: Nickel 1181 mg/L 13070

7440-66-6EG020A-T: Zinc 1171 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1418693)

A1 EP1802093-001 7664-41-7EK055G: Ammonia as N 77.61 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1418796)

Anonymous EP1802089-001 14797-65-0EK057G: Nitrite as N 84.20.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1418692)

A1 EP1802093-001 ----EK059G: Nitrite + Nitrate as N 73.90.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1420641)

Anonymous EP1802052-002 ----EK061G: Total Kjeldahl Nitrogen as N 95.825 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1420640)

Anonymous EP1802052-002 ----EK067G: Total Phosphorus as P 1035 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1418797)

A1 EP1802093-001 14265-44-2EK071G: Reactive Phosphorus as P 94.30.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1426950)

Anonymous EP1802051-002 ----EP080: C6 - C9 Fraction 117240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1426950)

Anonymous EP1802051-002 C6_C10EP080: C6 - C10 Fraction 102290 µg/L 13777

EP080: BTEXN  (QCLot: 1426950)

Anonymous EP1802051-002 71-43-2EP080: Benzene 77.120 µg/L 12277

108-88-3EP080: Toluene 83.820 µg/L 12674
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 26 Rigali Way Wangara WA Australia 6065

::Telephone ---- 08 9209 7655:Telephone

:Project MRIA (Roe 8 Rehab) Date Samples Received : 09-Feb-2018

:Order number W81020-103 Date Analysis Commenced : 09-Feb-2018

:C-O-C number ---- Issue Date : 19-Feb-2018

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

No. of samples received 10:

No. of samples analysed 10:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Wangara, WA

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Jeremy Truong Laboratory Manager Perth Inorganics, Wangara, WA

Santusha Pandra Graduate Chemist Perth Organics, Wangara, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Wangara, WA
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1432108)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitA2 EP1802224-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.006 0.006 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.05 0.04 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.06 0.06 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1804607-003

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.31 0.29 6.39 0% - 20%

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1432143)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitA2 EP1802224-001

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.035 0.034 4.32 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1432143)  - continued

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No LimitA2 EP1802224-001

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.07 0.07 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 0.13 0.14 0.00 No Limit

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1804714-001

EG020A-T: Chromium 7440-47-3 0.001 mg/L 0.002 0.003 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.645 0.646 0.00 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L 0.004 0.004 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L 0.267 0.264 1.04 0% - 20%

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.07 0.07 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 51.7 51.4 0.519 0% - 20%

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QC Lot: 1432508)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitA2 EP1802224-001

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QC Lot: 1432553)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitA2 EP1802224-001

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1425110)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.03 0.03 0.00 No LimitGW-D4 EP1802224-007

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 3.51 3.40 3.24 0% - 20%Anonymous EP1802221-001

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1424951)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1802171-002

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitA2 EP1802224-001

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1425109)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 2.16 2.04 5.66 0% - 20%GW-D4 EP1802224-007

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 2.89 2.89 0.00 0% - 20%Anonymous EP1802221-001

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1427588)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 33.8 35.2 4.07 0% - 20%Anonymous EP1802204-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 3.0 3.2 6.39 0% - 20%A2 EP1802224-001

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1427587)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 7.05 7.62 7.78 0% - 20%Anonymous EP1802204-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.15 0.14 9.70 0% - 50%A2 EP1802224-001

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1424950)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1802171-002

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitA2 EP1802224-001

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1427038)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitBLNS-B1 EP1802224-003

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1436068)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1802218-001
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1436068)  - continued

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitA2 EP1802224-001

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1427038)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitBLNS-B1 EP1802224-003

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1436068)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1802218-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitA2 EP1802224-001

EP080: BTEXN  (QC Lot: 1436068)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1802218-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitA2 EP1802224-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1432108)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 97.00.5 mg/L 11680

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 99.20.1 mg/L 11485

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 96.30.1 mg/L 11084

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 95.70.1 mg/L 11185

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 97.60.1 mg/L 11181

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 97.20.1 mg/L 11183

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 96.60.1 mg/L 11082

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 94.80.1 mg/L 11282

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 99.00.1 mg/L 11781

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 97.10.5 mg/L 11282

EG020T: Total Metals by ICP-MS  (QCLot: 1432143)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 1010.5 mg/L 12082

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 1000.1 mg/L 11284

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 99.20.1 mg/L 11686

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 1000.1 mg/L 11385

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 1030.1 mg/L 11684

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 1100.1 mg/L 11779

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 1030.5 mg/L 11785

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 1432508)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 98.310 µg/L 13074

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 1432553)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 11010 µg/L 13880

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1425110)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 95.91 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1424951)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 99.00.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1425109)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 98.80.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1427588)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 85.510 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1427587)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 92.94.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1424950)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1424950)  - continued

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 97.30.5 mg/L 11587

EP008: Chlorophyll  (QCLot: 1427420)

EP008: Chlorophyll a ---- 1 mg/m³ <1 10020 mg/m³ 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1427038)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 54.9385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 69.2385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 57.7398 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1436068)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 97.1320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1427038)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 57.5380 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 62.9597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 76.1168 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1436068)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 97.0370 µg/L 11574

EP080: BTEXN  (QCLot: 1436068)

EP080: Benzene 71-43-2 1 µg/L <1 10520 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 10220 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 99.820 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10140 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10620 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 10720 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1432108)

A2S EP1802224-002 7440-38-2EG020A-F: Arsenic 1021 mg/L 13070

7440-43-9EG020A-F: Cadmium 99.50.25 mg/L 13070

7440-47-3EG020A-F: Chromium 1011 mg/L 13070

7440-50-8EG020A-F: Copper 1021 mg/L 13070

7439-92-1EG020A-F: Lead 99.61 mg/L 13070

7439-96-5EG020A-F: Manganese 1001 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1432108)  - continued

A2S EP1802224-002 7440-02-0EG020A-F: Nickel 1031 mg/L 13070

7440-66-6EG020A-F: Zinc 1031 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1432143)

A2S EP1802224-002 7440-43-9EG020A-T: Cadmium 1020.25 mg/L 13070

7440-47-3EG020A-T: Chromium 1031 mg/L 13070

7439-96-5EG020A-T: Manganese 1041 mg/L 13070

7440-02-0EG020A-T: Nickel 1041 mg/L 13070

7440-66-6EG020A-T: Zinc 1051 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1425110)

Anonymous EP1802190-003 7664-41-7EK055G: Ammonia as N 1021 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1424951)

Anonymous EP1802171-001 14797-65-0EK057G: Nitrite as N 1020.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1425109)

Anonymous EP1802175-001 ----EK059G: Nitrite + Nitrate as N 81.80.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1427588)

Anonymous EP1802204-002 ----EK061G: Total Kjeldahl Nitrogen as N 80.95 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1427587)

Anonymous EP1802204-002 ----EK067G: Total Phosphorus as P 80.51 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1424950)

Anonymous EP1802171-001 14265-44-2EK071G: Reactive Phosphorus as P 94.70.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1427038)

BLNS-B1 EP1802224-003 ----EP071: C10 - C14 Fraction 58.6385 µg/L 12245

----EP071: C15 - C28 Fraction 65.6385 µg/L 14355

----EP071: C29 - C36 Fraction 61.1398 µg/L 12854

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1436068)

Anonymous EP1802218-002 ----EP080: C6 - C9 Fraction 109240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1427038)

BLNS-B1 EP1802224-003 ----EP071: >C10 - C16 Fraction 61.1380 µg/L 12245

----EP071: >C16 - C34 Fraction 61.9597 µg/L 14355

----EP071: >C34 - C40 Fraction 85.4168 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1436068)

Anonymous EP1802218-002 C6_C10EP080: C6 - C10 Fraction 105290 µg/L 13777

EP080: BTEXN  (QCLot: 1436068)

Anonymous EP1802218-002 71-43-2EP080: Benzene 79.820 µg/L 12277

108-88-3EP080: Toluene 11020 µg/L 12674



8 of 8:Page

Work Order :

:Client

EP1802224

MRIA

MRIA (Roe 8 Rehab):Project



False

 5 5.00True

Environmental

QUALITY CONTROL REPORT
Work Order : EP1802359 Page : 1 of 8

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 26 Rigali Way Wangara WA Australia 6065

::Telephone ---- 08 9209 7655:Telephone

:Project MRIA (Roe 8 Rehab) Date Samples Received : 13-Feb-2018

:Order number W81020-103 Date Analysis Commenced : 13-Feb-2018

:C-O-C number ---- Issue Date : 20-Feb-2018

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

No. of samples received 10:

No. of samples analysed 10:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Metals Instrument Chemist Perth Inorganics, Wangara, WA

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Jeremy Truong Laboratory Manager Perth Inorganics, Wangara, WA

Santusha Pandra Graduate Chemist Perth Organics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1438059)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitGW-D8 EP1802359-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.004 0.004 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.008 0.008 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.16 0.16 0.00 0% - 50%

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.18 0.16 6.93 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0010 <0.0010 0.00 No LimitAnonymous ES1804784-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.010 <0.010 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.010 <0.010 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.010 <0.010 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.010 <0.010 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.010 0.016 44.2 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.010 <0.010 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.050 <0.050 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.10 <0.10 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.13 0.15 12.3 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1438901)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitWQA03_130218 EP1802359-009

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1438901)  - continued

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No LimitWQA03_130218 EP1802359-009

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L 0.0002 0.0002 0.00 No LimitAnonymous EW1800645-001

EG020A-T: Chromium 7440-47-3 0.001 mg/L 0.009 0.008 13.0 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.107 0.103 4.36 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L 0.008 0.007 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L 0.058 0.057 0.00 0% - 50%

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 2.76 2.44 12.4 0% - 20%

EG020A-T: Iron 7439-89-6 0.05 mg/L 8.24 7.14 14.3 0% - 20%

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QC Lot: 1438449)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitGW-D8 EP1802359-001

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QC Lot: 1438462)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitWQA03_130218 EP1802359-009

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1431806)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.04 0.04 0.00 No LimitT3B EP1802359-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.19 0.17 12.7 0% - 50%T4C EP1802359-005

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1431757)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitT3C EP1802359-003

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1802363-001

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1431807)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitT3B EP1802359-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitT4C EP1802359-005

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1435963)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.2 0.2 0.00 No LimitD1 EP1802359-006

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1435962)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 1.96 1.79 9.18 0% - 20%Anonymous EP1802328-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.06 0.07 20.0 No LimitAnonymous EP1802358-001

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1435964)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.02 <0.01 85.7 No LimitD1 EP1802359-006

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1431758)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitT3C EP1802359-003

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.09 0.09 0.00 No LimitAnonymous EP1802363-001

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1433112)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitAnonymous EP1802364-002

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1438834)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1438834)  - continued

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitGW-D8 EP1802359-001

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1802363-001

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1433112)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitAnonymous EP1802364-002

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1438834)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitGW-D8 EP1802359-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1802363-001

EP080: BTEXN  (QC Lot: 1438834)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitGW-D8 EP1802359-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1802363-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1438059)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 97.80.5 mg/L 11680

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 96.10.1 mg/L 11485

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 94.60.1 mg/L 11084

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 97.30.1 mg/L 11185

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 96.30.1 mg/L 11181

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 96.20.1 mg/L 11183

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 96.40.1 mg/L 11082

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 96.40.1 mg/L 11282

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 94.10.1 mg/L 11781

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 97.80.5 mg/L 11282

EG020T: Total Metals by ICP-MS  (QCLot: 1438901)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 99.30.5 mg/L 12082

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 1000.1 mg/L 11284

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 97.80.1 mg/L 11686

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 1010.1 mg/L 11385

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 99.50.1 mg/L 11684

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 1020.1 mg/L 11779

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 1020.5 mg/L 11785

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 1438449)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 98.110 µg/L 13074

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 1438462)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 91.810 µg/L 13880

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1431806)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1041 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1431757)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1000.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1431807)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 96.40.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1435963)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 83.810 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1435962)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 91.64.42 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1435964)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1435964)  - continued

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 89.64.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1431758)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1020.5 mg/L 11587

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1433112)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 75.9385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 80.7385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 78.4398 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1438834)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 92.2320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1433112)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 79.5380 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 78.5597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 84.4168 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1438834)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 89.8370 µg/L 11574

EP080: BTEXN  (QCLot: 1438834)

EP080: Benzene 71-43-2 1 µg/L <1 10020 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 96.720 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 97.620 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 97.740 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 99.620 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 87.220 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1438059)

T3B EP1802359-002 7440-38-2EG020A-F: Arsenic 96.81 mg/L 13070

7440-43-9EG020A-F: Cadmium 99.40.25 mg/L 13070

7440-47-3EG020A-F: Chromium 1041 mg/L 13070

7440-50-8EG020A-F: Copper 99.01 mg/L 13070

7439-92-1EG020A-F: Lead 99.71 mg/L 13070

7439-96-5EG020A-F: Manganese 1041 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1438059)  - continued

T3B EP1802359-002 7440-02-0EG020A-F: Nickel 98.31 mg/L 13070

7440-66-6EG020A-F: Zinc 99.61 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1438901)

Anonymous ES1804766-002 7440-43-9EG020A-T: Cadmium 97.10.25 mg/L 13070

7440-47-3EG020A-T: Chromium 1001 mg/L 13070

7439-96-5EG020A-T: Manganese 1011 mg/L 13070

7440-02-0EG020A-T: Nickel 96.81 mg/L 13070

7440-66-6EG020A-T: Zinc 95.41 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1431806)

GW-D8 EP1802359-001 7664-41-7EK055G: Ammonia as N 1061 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1431757)

Anonymous EP1802363-001 14797-65-0EK057G: Nitrite as N 1060.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1431807)

GW-D8 EP1802359-001 ----EK059G: Nitrite + Nitrate as N 85.80.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1435963)

D1 EP1802359-006 ----EK061G: Total Kjeldahl Nitrogen as N 89.55 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1435962)

Anonymous EP1802328-001 ----EK067G: Total Phosphorus as P 1301 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1435964)

D1 EP1802359-006 ----EK067G: Total Phosphorus as P 1001 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1431758)

Anonymous EP1802363-001 14265-44-2EK071G: Reactive Phosphorus as P 1030.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1433112)

Anonymous EP1802364-002 ----EP071: C10 - C14 Fraction 78.9385 µg/L 12245

----EP071: C15 - C28 Fraction 91.0385 µg/L 14355

----EP071: C29 - C36 Fraction 84.6398 µg/L 12854

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1438834)

T3B EP1802359-002 ----EP080: C6 - C9 Fraction 99.8240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1433112)

Anonymous EP1802364-002 ----EP071: >C10 - C16 Fraction 83.4380 µg/L 12245

----EP071: >C16 - C34 Fraction 87.7597 µg/L 14355

----EP071: >C34 - C40 Fraction 92.2168 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1438834)

T3B EP1802359-002 C6_C10EP080: C6 - C10 Fraction 84.6290 µg/L 13777
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP080: BTEXN  (QCLot: 1438834)

T3B EP1802359-002 71-43-2EP080: Benzene 80.420 µg/L 12277

108-88-3EP080: Toluene 74.520 µg/L 12674
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 26 Rigali Way Wangara WA Australia 6065

::Telephone ---- 08 9406 1328:Telephone

:Project MRIA (Roe 8 Rehab) Date Samples Received : 04-Apr-2018

:Order number W81020-103 Date Analysis Commenced : 04-Apr-2018

:C-O-C number ---- Issue Date : 13-Apr-2018

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

No. of samples received 14:

No. of samples analysed 14:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Jeremy Truong Laboratory Manager Perth Inorganics, Wangara, WA

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Wangara, WA

Vanessa Nguyen Organic Chemist Perth Organics, Wangara, WA
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1554880)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitGW-T3E-A EP1804348-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.006 0.006 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.30 0.31 0.00 0% - 20%

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.38 0.37 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1804350-003

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 0.06 27.4 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1554898)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitWQA03_040418 EP1804348-008

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1554898)  - continued

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No LimitWQA03_040418 EP1804348-008

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1809764-006

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L 0.044 0.044 2.39 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QC Lot: 1551918)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitGW-T3E-A EP1804348-001

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitA2S EP1804348-013

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QC Lot: 1551933)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitWQA03_040418 EP1804348-008

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1559106)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.36 0.37 0.00 0% - 20%GW-T3E-A EP1804348-001

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.06 0.06 0.00 No LimitA2S EP1804348-013

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1543653)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitT2F EP1804348-002

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitA2S EP1804348-013

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1559107)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitGW-T3E-A EP1804348-001

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitA2S EP1804348-013

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1558401)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.8 0.7 0.00 No LimitGW-T3E-A EP1804348-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 4.3 4.4 3.95 0% - 20%A2S EP1804348-013

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1558400)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.06 0.06 0.00 No LimitGW-T3E-A EP1804348-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.13 0.14 9.94 0% - 50%A2S EP1804348-013

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1543652)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitT2F EP1804348-002

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitA2S EP1804348-013

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1548834)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1804347-005

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitWQA01_040418 EP1804348-010

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1548834)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1804347-005
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1548834)  - continued

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitWQA01_040418 EP1804348-010

EP080: BTEXN  (QC Lot: 1548834)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1804347-005

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitWQA01_040418 EP1804348-010

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1554880)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 94.40.5 mg/L 11680

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 92.00.1 mg/L 11485

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 93.40.1 mg/L 11084

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 90.00.1 mg/L 11185

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 91.60.1 mg/L 11181

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 92.00.1 mg/L 11183

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 90.20.1 mg/L 11082

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 95.80.1 mg/L 11282

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 93.00.1 mg/L 11781

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 95.80.5 mg/L 11282

EG020T: Total Metals by ICP-MS  (QCLot: 1554898)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 96.10.5 mg/L 12082

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 95.50.1 mg/L 11284

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 94.00.1 mg/L 11686

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 92.20.1 mg/L 11385

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 90.60.1 mg/L 11684

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 90.90.1 mg/L 11779

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 96.10.5 mg/L 11785

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 1551918)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 99.110 µg/L 13074

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 1551933)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 10910 µg/L 13880

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1559106)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1071 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1543653)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1010.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1559107)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 99.20.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1558401)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 84.610 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1558400)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 1044.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1543652)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1543652)  - continued

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1100.5 mg/L 11587

EP008: Chlorophyll  (QCLot: 1551830)

EP008: Chlorophyll a ---- 1 mg/m³ <1 94.420 mg/m³ 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1548801)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 54.2385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 62.5385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 52.4398 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1548834)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 96.2320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1548801)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 57.5380 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 57.4597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 52.5168 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1548834)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 95.0370 µg/L 11574

EP080: BTEXN  (QCLot: 1548834)

EP080: Benzene 71-43-2 1 µg/L <1 11120 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 10220 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 10020 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10240 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10220 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 10020 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1554880)

T2F EP1804348-002 7440-38-2EG020A-F: Arsenic 1041 mg/L 13070

7440-43-9EG020A-F: Cadmium 1060.25 mg/L 13070

7440-47-3EG020A-F: Chromium 1041 mg/L 13070

7440-50-8EG020A-F: Copper 1041 mg/L 13070

7439-92-1EG020A-F: Lead 1021 mg/L 13070

7439-96-5EG020A-F: Manganese 1021 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1554880)  - continued

T2F EP1804348-002 7440-02-0EG020A-F: Nickel 1061 mg/L 13070

7440-66-6EG020A-F: Zinc 1041 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1554898)

BLNS-B1 EP1804348-011 7440-43-9EG020A-T: Cadmium 1030.25 mg/L 13070

7440-47-3EG020A-T: Chromium 99.41 mg/L 13070

7439-96-5EG020A-T: Manganese 96.01 mg/L 13070

7440-02-0EG020A-T: Nickel 1021 mg/L 13070

7440-66-6EG020A-T: Zinc 1011 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1559106)

GW-T3E-A EP1804348-001 7664-41-7EK055G: Ammonia as N 88.71 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1543653)

GW-T3E-A EP1804348-001 14797-65-0EK057G: Nitrite as N 1010.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1559107)

GW-T3E-A EP1804348-001 ----EK059G: Nitrite + Nitrate as N 96.20.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1558401)

T2F EP1804348-002 ----EK061G: Total Kjeldahl Nitrogen as N 90.55 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1558400)

T2F EP1804348-002 ----EK067G: Total Phosphorus as P 97.31 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1543652)

GW-T3E-A EP1804348-001 14265-44-2EK071G: Reactive Phosphorus as P 1090.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1548834)

Anonymous EP1804347-005 ----EP080: C6 - C9 Fraction 88.7240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1548834)

Anonymous EP1804347-005 C6_C10EP080: C6 - C10 Fraction 86.3290 µg/L 13777

EP080: BTEXN  (QCLot: 1548834)

Anonymous EP1804347-005 71-43-2EP080: Benzene 10320 µg/L 12277

108-88-3EP080: Toluene 91.620 µg/L 12674
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QUALITY CONTROL REPORT
Work Order : EP1803361 Page : 1 of 8

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 26 Rigali Way Wangara WA Australia 6065

::Telephone ---- 08 9406 1328:Telephone

:Project MRIA (Roe 8 Rehab) Date Samples Received : 09-Mar-2018

:Order number W81020-103 Date Analysis Commenced : 09-Mar-2018

:C-O-C number ---- Issue Date : 16-Mar-2018

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

No. of samples received 10:

No. of samples analysed 10:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Wangara, WA
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1493749)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitT3B EP1803361-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.004 0.005 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.02 0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.76 0.84 10.1 0% - 50%

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1807416-011

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.370 0.367 0.837 0% - 20%

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.17 0.16 8.85 0% - 50%

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.29 0.36 21.4 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1493616)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitNLWS-N2 EP1803361-004

EG020A-T: Chromium 7440-47-3 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.478 0.467 2.36 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L 0.001 0.001 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1493616)  - continued

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No LimitNLWS-N2 EP1803361-004

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.03 0.02 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 7.31 7.12 2.69 0% - 20%

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1807455-019

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.01 <0.01 0.00 No Limit

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QC Lot: 1493823)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitT3B EP1803361-001

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QC Lot: 1493894)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitNLWS-N2 EP1803361-004

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1485969)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.03 0.04 0.00 No LimitAnonymous EP1803267-003

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.03 0.03 0.00 No LimitAnonymous EP1803267-005

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1486195)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitT3B EP1803361-001

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1803370-003

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1485970)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1803267-003

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1803267-005

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1495599)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 1.2 1.4 14.9 No LimitAnonymous EP1803348-006

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 3.6 3.5 3.03 0% - 20%A2 EP1803361-007

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1495597)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.02 0.03 0.00 No LimitAnonymous EP1803019-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.09 0.13 33.7 No LimitAnonymous EP1803348-006

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1495600)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.10 0.10 0.00 0% - 50%A2 EP1803361-007

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.10 0.11 9.70 No LimitAnonymous EP1803372-005

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1486192)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitT3B EP1803361-001

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1803370-003

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1487890)

EP080: C6 - C9 Fraction ---- 20 µg/L <0.02 mg/L <20 0.00 No LimitAnonymous EP1803267-001

EP080: C6 - C9 Fraction ---- 20 µg/L <0.02 mg/L <20 0.00 No LimitAnonymous EP1803267-003
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1488049)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitAnonymous EP1803375-001

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C15 - C28 Fraction ---- 100 µg/L 200 200 0.00 No LimitAnonymous EP1803354-002

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1487890)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <0.02 mg/L <20 0.00 No LimitAnonymous EP1803267-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <0.02 mg/L <20 0.00 No LimitAnonymous EP1803267-003

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1488049)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitAnonymous EP1803375-001

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitAnonymous EP1803354-002

EP071: >C16 - C34 Fraction ---- 100 µg/L 200 190 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080: BTEXN  (QC Lot: 1487890)

EP080: Benzene 71-43-2 1 µg/L <0.001 mg/L <1 0.00 No LimitAnonymous EP1803267-001

EP080: Toluene 108-88-3 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <0.005 mg/L <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <0.001 mg/L <1 0.00 No LimitAnonymous EP1803267-003

EP080: Toluene 108-88-3 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <0.005 mg/L <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1493749)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 1010.5 mg/L 11680

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 98.00.1 mg/L 11485

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 99.20.1 mg/L 11084

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 98.20.1 mg/L 11185

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 98.30.1 mg/L 11181

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 94.70.1 mg/L 11183

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 98.20.1 mg/L 11082

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 99.90.1 mg/L 11282

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 1000.1 mg/L 11781

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 99.00.5 mg/L 11282

EG020T: Total Metals by ICP-MS  (QCLot: 1493616)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 1020.5 mg/L 12082

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 98.50.1 mg/L 11284

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 98.90.1 mg/L 11686

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 92.40.1 mg/L 11385

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 98.50.1 mg/L 11684

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 97.70.1 mg/L 11779

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 96.60.5 mg/L 11785

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 1493823)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 95.110 µg/L 13074

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 1493894)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 95.610 µg/L 13880

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1485969)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 96.91 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1486195)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1040.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1485970)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1050.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1495599)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 90.010 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1495597)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 86.84.42 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1495600)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1495600)  - continued

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 88.34.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1486192)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1060.5 mg/L 11587

EP008: Chlorophyll  (QCLot: 1487614)

EP008: Chlorophyll a ---- 1 mg/m³ <1 90.620 mg/m³ 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1487890)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 94.3320 µg/L 11374

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1488049)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 55.6385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 72.7385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 54.7398 µg/L 10534

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1487890)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 94.9370 µg/L 11574

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1488049)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 58.3380 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 65.9597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 43.0168 µg/L 11711

EP080: BTEXN  (QCLot: 1487890)

EP080: Benzene 71-43-2 1 µg/L <1 92.920 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 91.720 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 99.220 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10240 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 97.020 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 11020 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1493749)

T3C EP1803361-002 7440-38-2EG020A-F: Arsenic 1001 mg/L 13070

7440-43-9EG020A-F: Cadmium 99.10.25 mg/L 13070

7440-47-3EG020A-F: Chromium 99.31 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1493749)  - continued

T3C EP1803361-002 7440-50-8EG020A-F: Copper 98.41 mg/L 13070

7439-92-1EG020A-F: Lead 1041 mg/L 13070

7439-96-5EG020A-F: Manganese 98.51 mg/L 13070

7440-02-0EG020A-F: Nickel 98.21 mg/L 13070

7440-66-6EG020A-F: Zinc 99.11 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1493616)

A2S EP1803361-005 7440-43-9EG020A-T: Cadmium 1040.25 mg/L 13070

7440-47-3EG020A-T: Chromium 1031 mg/L 13070

7439-96-5EG020A-T: Manganese 91.21 mg/L 13070

7440-02-0EG020A-T: Nickel 1041 mg/L 13070

7440-66-6EG020A-T: Zinc 1061 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1485969)

Anonymous EP1803267-002 7664-41-7EK055G: Ammonia as N 1231 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1486195)

T3B EP1803361-001 14797-65-0EK057G: Nitrite as N 1060.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1485970)

Anonymous EP1803267-002 ----EK059G: Nitrite + Nitrate as N 83.50.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1495599)

WQA02_090318 EP1803361-010 ----EK061G: Total Kjeldahl Nitrogen as N 92.65 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1495597)

Anonymous EP1803348-002 ----EK067G: Total Phosphorus as P 1021 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1495600)

WQA02_090318 EP1803361-010 ----EK067G: Total Phosphorus as P 1011 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1486192)

T3B EP1803361-001 14265-44-2EK071G: Reactive Phosphorus as P 1080.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1487890)

Anonymous EP1803267-002 ----EP080: C6 - C9 Fraction 106240 µg/L 13777

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1488049)

BLNS-B1 EP1803361-006 ----EP071: C10 - C14 Fraction 67.6385 µg/L 12245

----EP071: C15 - C28 Fraction 70.9385 µg/L 14355

----EP071: C29 - C36 Fraction 60.0398 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1487890)

Anonymous EP1803267-002 C6_C10EP080: C6 - C10 Fraction 122290 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1488049)

BLNS-B1 EP1803361-006 ----EP071: >C10 - C16 Fraction 68.7380 µg/L 12245
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1488049)  - continued

BLNS-B1 EP1803361-006 ----EP071: >C16 - C34 Fraction 65.3597 µg/L 14355

----EP071: >C34 - C40 Fraction 55.6168 µg/L 12854

EP080: BTEXN  (QCLot: 1487890)

Anonymous EP1803267-002 71-43-2EP080: Benzene 10720 µg/L 12277

108-88-3EP080: Toluene 86.420 µg/L 12674
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 26 Rigali Way Wangara WA Australia 6065

::Telephone ---- 08 9406 1328:Telephone

:Project MRIA (Roe 8 Rehab) Date Samples Received : 13-Mar-2018

:Order number W181020-103 Date Analysis Commenced : 13-Mar-2018

:C-O-C number ---- Issue Date : 20-Mar-2018

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

No. of samples received 4:

No. of samples analysed 4:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Jeremy Truong Laboratory Manager Perth Inorganics, Wangara, WA

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1500226)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitGW-D4 EP1803480-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.030 0.018 49.0 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.38 0.40 6.30 0% - 20%

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.10 0.10 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1807618-008

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.003 0.003 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 1.18 1.13 4.98 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.08 0.10 21.2 No Limit

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QC Lot: 1500465)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitGW-D4 EP1803480-001

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1492891)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.10 0.09 0.00 No LimitGW-D8 EP1803480-002
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1492891)  - continued

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.02 0.01 0.00 No LimitBH12 EP1803480-003

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1493264)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1803493-002

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1803493-011

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1492892)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.05 0.05 0.00 No LimitGW-D8 EP1803480-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 4.72 4.68 0.744 0% - 20%BH12 EP1803480-003

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1498665)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 <0.1 0.00 No LimitAnonymous EP1803470-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 1.0 0.6 40.3 No LimitAnonymous EP1803487-002

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1498664)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1803470-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.02 0.03 0.00 No LimitAnonymous EP1803487-002

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1493263)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.03 0.03 0.00 No LimitAnonymous EP1803493-002

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.04 0.04 0.00 No LimitAnonymous EP1803493-011

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1494318)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1803457-001

EP080: C6 - C9 Fraction ---- 20 µg/L <0.02 mg/L <20 0.00 No LimitAnonymous EP1803470-004

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1494318)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1803457-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <0.02 mg/L <20 0.00 No LimitAnonymous EP1803470-004

EP080: BTEXN  (QC Lot: 1494318)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1803457-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <0.001 mg/L <1 0.00 No LimitAnonymous EP1803470-004

EP080: Toluene 108-88-3 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <0.005 mg/L <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1500226)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 86.50.5 mg/L 11680

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 90.90.1 mg/L 11485

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 90.80.1 mg/L 11084

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 89.90.1 mg/L 11185

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 88.40.1 mg/L 11181

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 89.30.1 mg/L 11183

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 90.50.1 mg/L 11082

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 89.40.1 mg/L 11282

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 93.50.1 mg/L 11781

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 90.60.5 mg/L 11282

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 1500465)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 10010 µg/L 13074

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1492891)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1011 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1493264)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1050.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1492892)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1020.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1498665)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 86.010 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1498664)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 94.54.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1493263)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 97.50.5 mg/L 11587

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1494318)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 113320 µg/L 11374

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1494356)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 72.2385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 83.3385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 53.7398 µg/L 10534

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1494318)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 113370 µg/L 11574

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1494356)



5 of 6:Page

Work Order :

:Client

EP1803480

MRIA

MRIA (Roe 8 Rehab):Project

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1494356)  - continued

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 74.9380 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 71.2597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 29.2168 µg/L 11711

EP080: BTEXN  (QCLot: 1494318)

EP080: Benzene 71-43-2 1 µg/L <1 11020 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 10820 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 10920 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 11240 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10820 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 11320 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1500226)

GW-D8 EP1803480-002 7440-38-2EG020A-F: Arsenic 89.81 mg/L 13070

7440-43-9EG020A-F: Cadmium 90.70.25 mg/L 13070

7440-47-3EG020A-F: Chromium 89.81 mg/L 13070

7440-50-8EG020A-F: Copper 89.91 mg/L 13070

7439-92-1EG020A-F: Lead 90.01 mg/L 13070

7439-96-5EG020A-F: Manganese 89.61 mg/L 13070

7440-02-0EG020A-F: Nickel 90.01 mg/L 13070

7440-66-6EG020A-F: Zinc 90.11 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1492891)

GW-D4 EP1803480-001 7664-41-7EK055G: Ammonia as N 99.71 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1493264)

Anonymous EP1803493-001 14797-65-0EK057G: Nitrite as N 1060.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1492892)

GW-D4 EP1803480-001 ----EK059G: Nitrite + Nitrate as N # Not 

Determined

0.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1498665)

Anonymous EP1803470-002 ----EK061G: Total Kjeldahl Nitrogen as N 89.45 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1498664)

Anonymous EP1803470-002 ----EK067G: Total Phosphorus as P 97.51 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1493263)

Anonymous EP1803493-001 14265-44-2EK071G: Reactive Phosphorus as P 88.40.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1494318)

Anonymous EP1803457-002 ----EP080: C6 - C9 Fraction 91.9240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1494318)

Anonymous EP1803457-002 C6_C10EP080: C6 - C10 Fraction 95.4290 µg/L 13777

EP080: BTEXN  (QCLot: 1494318)

Anonymous EP1803457-002 71-43-2EP080: Benzene 78.020 µg/L 12277

108-88-3EP080: Toluene 86.620 µg/L 12674
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QUALITY CONTROL REPORT
Work Order : EP1803299 Page : 1 of 7

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 26 Rigali Way Wangara WA Australia 6065

::Telephone ---- 08 9406 1328:Telephone

:Project MRIA (Roe 8 Rehab) Date Samples Received : 08-Mar-2018

:Order number W81020-103 Date Analysis Commenced : 08-Mar-2018

:C-O-C number ---- Issue Date : 16-Mar-2018

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

No. of samples received 11:

No. of samples analysed 11:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Daniel Fisher Inorganics Analyst Perth Inorganics, Wangara, WA

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Jeremy Truong Laboratory Manager Perth Inorganics, Wangara, WA

Raymond Commodore Instrument Chemist Sydney Inorganics, Smithfield, NSW

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1490230)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitGW-T3E-A EP1803299-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L 0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.007 0.006 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.40 0.40 0.00 0% - 20%

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.44 0.43 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EW1800786-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.136 0.136 0.00 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.02 0.02 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1487760)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitWQA03_080318 EP1803299-009

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1487760)  - continued

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No LimitWQA03_080318 EP1803299-009

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1807310-003

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 0.002 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.002 0.005 81.1 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L 0.008 0.009 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.10 0.07 39.7 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 0.11 0.40 112 No Limit

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QC Lot: 1487471)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitGW-T3E-A EP1803299-001

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QC Lot: 1487529)

EG093B-T: Selenium 7782-49-2 2 µg/L <1 <1 0.00 No LimitAnonymous ES1807081-001

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1482906)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.03 0.04 0.00 No LimitGW-D3 EP1803299-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.38 0.37 0.00 0% - 20%T2F EP1803299-011

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1482801)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitT4C EP1803299-005

EK057G: Nitrite as N 14797-65-0 0.01 mg/L 0.03 0.03 0.00 No LimitAnonymous EP1803265-001

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1482907)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.22 0.22 0.00 0% - 20%GW-D3 EP1803299-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitT2F EP1803299-011

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1494436)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.3 0.2 53.8 No LimitAnonymous EP1803289-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.7 0.7 0.00 No LimitT2F EP1803299-011

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1494435)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.03 0.03 0.00 No LimitAnonymous EP1803289-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.02 0.02 0.00 No LimitT2F EP1803299-011

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1482802)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitT4C EP1803299-005

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1803265-001

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1484283)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1803283-014

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitT4B EP1803299-004

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1484317)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitGW-T3E-A EP1803299-001

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1484317)  - continued

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No LimitGW-T3E-A EP1803299-001

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1484283)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1803283-014

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitT4B EP1803299-004

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1484317)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitGW-T3E-A EP1803299-001

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080: BTEXN  (QC Lot: 1484283)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1803283-014

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitT4B EP1803299-004

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1490230)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 97.90.5 mg/L 11680

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 96.80.1 mg/L 11485

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 96.80.1 mg/L 11084

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 97.40.1 mg/L 11185

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 95.90.1 mg/L 11181

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 93.90.1 mg/L 11183

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 99.10.1 mg/L 11082

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 94.90.1 mg/L 11282

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 97.70.1 mg/L 11781

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 96.90.5 mg/L 11282

EG020T: Total Metals by ICP-MS  (QCLot: 1487760)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 98.90.5 mg/L 12082

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 98.40.1 mg/L 11284

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 96.80.1 mg/L 11686

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 1020.1 mg/L 11385

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 99.70.1 mg/L 11684

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 1150.1 mg/L 11779

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 99.10.5 mg/L 11785

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 1487471)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 11410 µg/L 13074

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 1487529)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 11810 µg/L 13880

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1482906)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 97.71 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1482801)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1050.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1482907)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1040.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1494436)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 82.510 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1494435)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 86.14.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1482802)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1482802)  - continued

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1080.5 mg/L 11587

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1484283)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 107320 µg/L 11374

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1484317)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 81.3385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 85.8385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 88.3398 µg/L 10534

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1484283)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 109370 µg/L 11574

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1484317)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 84.8380 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 84.2597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 111168 µg/L 11711

EP080: BTEXN  (QCLot: 1484283)

EP080: Benzene 71-43-2 1 µg/L <1 10520 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 10320 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 10620 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10540 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10420 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 10520 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1490230)

GW-T3E-A EP1803299-001 7440-38-2EG020A-F: Arsenic 1041 mg/L 13070

7440-43-9EG020A-F: Cadmium 1030.25 mg/L 13070

7440-47-3EG020A-F: Chromium 1011 mg/L 13070

7440-50-8EG020A-F: Copper 1041 mg/L 13070

7439-92-1EG020A-F: Lead 1121 mg/L 13070

7439-96-5EG020A-F: Manganese 1031 mg/L 13070

7440-02-0EG020A-F: Nickel 1011 mg/L 13070

7440-66-6EG020A-F: Zinc 1031 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020T: Total Metals by ICP-MS  (QCLot: 1487760)

Anonymous ES1807288-001 7440-43-9EG020A-T: Cadmium 98.30.25 mg/L 13070

7440-47-3EG020A-T: Chromium 96.31 mg/L 13070

7439-96-5EG020A-T: Manganese # Not 

Determined

1 mg/L 13070

7440-02-0EG020A-T: Nickel 98.41 mg/L 13070

7440-66-6EG020A-T: Zinc 97.11 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1482906)

GW-T3E-A EP1803299-001 7664-41-7EK055G: Ammonia as N 92.11 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1482801)

GW-T3E-A EP1803299-001 14797-65-0EK057G: Nitrite as N 1110.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1482907)

GW-T3E-A EP1803299-001 ----EK059G: Nitrite + Nitrate as N 99.70.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1494436)

GW-T3E-A EP1803299-001 ----EK061G: Total Kjeldahl Nitrogen as N 88.35 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1494435)

GW-T3E-A EP1803299-001 ----EK067G: Total Phosphorus as P 99.31 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1482802)

GW-T3E-A EP1803299-001 14265-44-2EK071G: Reactive Phosphorus as P 97.80.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1484283)

Anonymous EP1803283-015 ----EP080: C6 - C9 Fraction 103240 µg/L 13777

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1484317)

GW-T3E-A EP1803299-001 ----EP071: C10 - C14 Fraction 83.9385 µg/L 12245

----EP071: C15 - C28 Fraction 85.0385 µg/L 14355

----EP071: C29 - C36 Fraction 67.6398 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1484283)

Anonymous EP1803283-015 C6_C10EP080: C6 - C10 Fraction 83.2290 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1484317)

GW-T3E-A EP1803299-001 ----EP071: >C10 - C16 Fraction 86.0380 µg/L 12245

----EP071: >C16 - C34 Fraction 76.9597 µg/L 14355

----EP071: >C34 - C40 Fraction 58.2168 µg/L 12854

EP080: BTEXN  (QCLot: 1484283)

Anonymous EP1803283-015 71-43-2EP080: Benzene 11920 µg/L 12277

108-88-3EP080: Toluene 88.420 µg/L 12674
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 26 Rigali Way Wangara WA Australia 6065

::Telephone ---- 08 9406 1328:Telephone

:Project MRIA (Roe 8 Rehab) Date Samples Received : 03-Apr-2018

:Order number W81020-103 Date Analysis Commenced : 03-Apr-2018

:C-O-C number ---- Issue Date : 11-Apr-2018

Sampler : Rachel Champion

Site : ----

Quote number : EP/840/17

No. of samples received 9:

No. of samples analysed 9:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits
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This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
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Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Jeremy Truong Laboratory Manager Perth Inorganics, Wangara, WA

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1551707)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitGW-D3 EP1804292-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.004 0.004 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.02 0.02 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.44 0.40 10.8 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1804332-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.027 0.026 4.37 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1551721)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitWQA03_030418 EP1804292-008

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1551721)  - continued

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No LimitWQA03_030418 EP1804292-008

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1809713-005

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.025 0.025 0.00 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L 0.003 0.004 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.04 0.05 30.2 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QC Lot: 1547807)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitGW-D3 EP1804292-001

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QC Lot: 1548435)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitWQA03_030418 EP1804292-008

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1556952)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.04 0.04 0.00 No LimitGW-D3 EP1804292-001

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1804298-004

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1540575)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1804282-009

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1804282-001

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1556953)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.30 0.31 0.00 0% - 20%GW-D3 EP1804292-001

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1804298-004

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1552670)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 2.3 2.1 8.12 No LimitAnonymous EP1804282-009

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 1.4 1.4 0.00 0% - 50%Anonymous EP1804298-002

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1552669)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.09 <0.05 56.6 No LimitAnonymous EP1804282-009

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.22 0.19 17.6 0% - 20%Anonymous EP1804298-002

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1540574)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.01 <0.01 0.00 No LimitAnonymous EP1804282-009

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 0.01 0.00 No LimitAnonymous EP1804282-001

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1549724)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitGW-D3 EP1804292-001

EP080: C6 - C9 Fraction ---- 20 µg/L <0.02 mg/L <20 0.00 No LimitAnonymous EP1804326-002

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1549724)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitGW-D3 EP1804292-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <0.02 mg/L <20 0.00 No LimitAnonymous EP1804326-002
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080: BTEXN  (QC Lot: 1549724)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitGW-D3 EP1804292-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <0.001 mg/L <1 0.00 No LimitAnonymous EP1804326-002

EP080: Toluene 108-88-3 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <0.002 mg/L <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <0.005 mg/L <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1551707)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 89.90.5 mg/L 11680

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 90.70.1 mg/L 11485

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 88.70.1 mg/L 11084

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 86.00.1 mg/L 11185

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 87.50.1 mg/L 11181

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 88.00.1 mg/L 11183

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 88.90.1 mg/L 11082

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 85.60.1 mg/L 11282

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 87.20.1 mg/L 11781

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 86.60.5 mg/L 11282

EG020T: Total Metals by ICP-MS  (QCLot: 1551721)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 97.80.5 mg/L 12082

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 96.00.1 mg/L 11284

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 94.70.1 mg/L 11686

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 91.10.1 mg/L 11385

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 98.30.1 mg/L 11684

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 95.40.1 mg/L 11779

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 94.70.5 mg/L 11785

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 1547807)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 92.910 µg/L 13074

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 1548435)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 87.510 µg/L 13880

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1556952)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1051 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1540575)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1010.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1556953)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1030.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1552670)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 87.310 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1552669)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 89.84.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1540574)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1540574)  - continued

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1090.5 mg/L 11587

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1541642)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 65.8400 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 65.1400 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 76.2400 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1549724)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 102320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1541642)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 68.0400 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 69.7600 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 65.5200 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1549724)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 111370 µg/L 11574

EP080: BTEXN  (QCLot: 1549724)

EP080: Benzene 71-43-2 1 µg/L <1 10720 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 10820 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 10420 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 11340 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10620 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 10220 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1551707)

GW-D4 EP1804292-002 7440-38-2EG020A-F: Arsenic 1021 mg/L 13070

7440-43-9EG020A-F: Cadmium 1040.25 mg/L 13070

7440-47-3EG020A-F: Chromium 97.31 mg/L 13070

7440-50-8EG020A-F: Copper 1011 mg/L 13070

7439-92-1EG020A-F: Lead 99.01 mg/L 13070

7439-96-5EG020A-F: Manganese 1011 mg/L 13070

7440-02-0EG020A-F: Nickel 1031 mg/L 13070

7440-66-6EG020A-F: Zinc 1061 mg/L 13070



7 of 7:Page

Work Order :

:Client

EP1804292

MRIA

MRIA (Roe 8 Rehab):Project

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020T: Total Metals by ICP-MS  (QCLot: 1551721)

Anonymous EP1804335-001 7440-43-9EG020A-T: Cadmium 1010.25 mg/L 13070

7440-47-3EG020A-T: Chromium 99.31 mg/L 13070

7439-96-5EG020A-T: Manganese 91.61 mg/L 13070

7440-02-0EG020A-T: Nickel 1041 mg/L 13070

7440-66-6EG020A-T: Zinc 1021 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1556952)

GW-D3 EP1804292-001 7664-41-7EK055G: Ammonia as N 1021 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1540575)

Anonymous EP1804282-001 14797-65-0EK057G: Nitrite as N 1020.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1556953)

GW-D3 EP1804292-001 ----EK059G: Nitrite + Nitrate as N 96.20.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1552670)

Anonymous EP1804282-009 ----EK061G: Total Kjeldahl Nitrogen as N 85.725 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1552669)

Anonymous EP1804282-009 ----EK067G: Total Phosphorus as P 93.35 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1540574)

Anonymous EP1804277-001 14265-44-2EK071G: Reactive Phosphorus as P 1100.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1549724)

GW-D4 EP1804292-002 ----EP080: C6 - C9 Fraction 95.3240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1549724)

GW-D4 EP1804292-002 C6_C10EP080: C6 - C10 Fraction 92.4290 µg/L 13777

EP080: BTEXN  (QCLot: 1549724)

GW-D4 EP1804292-002 71-43-2EP080: Benzene 93.420 µg/L 12277

108-88-3EP080: Toluene 86.320 µg/L 12674
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QUALITY CONTROL REPORT
Work Order : EP1805453 Page : 1 of 10

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 26 Rigali Way Wangara WA Australia 6065

::Telephone ---- 08 9406 1328:Telephone

:Project MRIA - R8 Rehab Date Samples Received : 02-May-2018

:Order number W81020-103 Date Analysis Commenced : 02-May-2018

:C-O-C number ---- Issue Date : 10-May-2018

Sampler : Danielle Sullivan

Site : ----

Quote number : EP/840/17

No. of samples received 11:

No. of samples analysed 11:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Wangara, WA
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1623371)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EN1802775-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.606 0.610 0.718 0% - 20%

EG020A-F: Lead 7439-92-1 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.017 0.018 0.00 0% - 50%

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.026 0.019 34.6 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.02 0.02 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitGW-D4_020518 EP1805453-006

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.40 0.43 5.96 0% - 20%

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.11 0.11 0.00 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1621795)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitBLNS-B1_020518 EP1805453-001

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.026 0.024 11.4 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1621795)  - continued

EG020A-T: Zinc 7440-66-6 0.005 mg/L 0.019 <0.005 115 No LimitBLNS-B1_020518 EP1805453-001

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.07 0.08 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 0.17 0.17 0.00 No Limit

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1812735-003

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.150 0.141 6.31 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.03 0.02 44.4 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 0.27 0.24 8.28 No Limit

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QC Lot: 1620555)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitBLNS-B1_020518 EP1805453-001

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QC Lot: 1620577)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitBLNS-B1_020518 EP1805453-001

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1612393)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.04 0.04 0.00 No LimitA2_020518 EP1805453-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.02 0.02 0.00 No LimitGW-D4_020518 EP1805453-006

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1612549)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitA2_020518 EP1805453-002

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitD1_020518 EP1805453-011

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1612394)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitA2_020518 EP1805453-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 4.33 4.32 0.254 0% - 20%GW-D4_020518 EP1805453-006

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1621867)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 <0.1 0.00 No LimitAnonymous EP1805423-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.5 <0.5 0.00 No LimitAnonymous EP1805423-011

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1621869)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 4.0 3.9 0.00 0% - 20%A2_020518 EP1805453-002

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 2.5 2.4 4.22 0% - 20%Anonymous EP1805526-001

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1621866)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1805423-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.34 0.23 38.5 No LimitAnonymous EP1805423-011

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1621868)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.05 0.07 23.3 No LimitA2_020518 EP1805453-002

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.84 0.85 1.32 0% - 20%Anonymous EP1805526-001

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1612548)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitA2_020518 EP1805453-002

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitD1_020518 EP1805453-011
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1613641)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitGW-D3_020518 EP1805453-005

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1621693)

EP080: C6 - C9 Fraction ---- 20 µg/L 202000 186000 8.11 0% - 20%Anonymous EP1805422-001

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1805446-002

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1624513)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1805447-002

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitD1_020518 EP1805453-011

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1613641)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitGW-D3_020518 EP1805453-005

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1621693)

EP080: C6 - C10 Fraction C6_C10 20 µg/L 238000 218000 8.69 0% - 20%Anonymous EP1805422-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1805446-002

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1624513)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1805447-002

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitD1_020518 EP1805453-011

EP080: BTEXN  (QC Lot: 1621693)

EP080: Benzene 71-43-2 1 µg/L 24000 22200 7.76 0% - 20%Anonymous EP1805422-001

EP080: Toluene 108-88-3 2 µg/L 110000 108000 1.58 0% - 20%

EP080: Ethylbenzene 100-41-4 2 µg/L 6330 5360 16.5 0% - 20%

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L 23600 21400 9.30 0% - 20%

EP080: ortho-Xylene 95-47-6 2 µg/L 9630 9050 6.28 0% - 20%

EP080: Naphthalene 91-20-3 5 µg/L 266 232 14.1 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1805446-002

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: BTEXN  (QC Lot: 1624513)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1805447-002

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080: BTEXN  (QC Lot: 1624513)  - continued

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No LimitAnonymous EP1805447-002

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitD1_020518 EP1805453-011

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1623371)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 94.60.5 mg/L 11680

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 92.50.1 mg/L 11485

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 92.90.1 mg/L 11084

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 92.60.1 mg/L 11185

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 91.90.1 mg/L 11181

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 92.90.1 mg/L 11183

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 89.00.1 mg/L 11082

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 93.10.1 mg/L 11282

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 95.90.1 mg/L 11781

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 93.80.5 mg/L 11282

EG020T: Total Metals by ICP-MS  (QCLot: 1621795)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 93.60.5 mg/L 12082

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 92.50.1 mg/L 11284

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 94.00.1 mg/L 11686

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 89.30.1 mg/L 11385

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 93.60.1 mg/L 11684

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 90.30.1 mg/L 11779

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 94.90.5 mg/L 11785

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 1620555)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 10710 µg/L 13074

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 1620577)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 91.210 µg/L 13880

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1612393)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1051 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1612549)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1070.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1612394)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1030.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1621867)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 95.510 mg/L 11082

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1621869)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 93.710 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1621866)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1621866)  - continued

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 86.14.42 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1621868)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 83.34.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1612548)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 96.90.5 mg/L 11587

EP008: Chlorophyll  (QCLot: 1621727)

EP008: Chlorophyll a ---- 1 mg/m³ <1 11520 mg/m³ 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1613640)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 58.0400 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 72.4400 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 76.8400 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1613641)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 58.8400 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 71.0400 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 66.5400 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1621693)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 99.6320 µg/L 11374

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1624513)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 90.1320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1613640)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 63.8400 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 75.8600 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 62.2200 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1613641)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 63.4400 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 69.8600 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 56.9200 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1621693)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 75.3370 µg/L 11574

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1624513)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 88.2370 µg/L 11574

EP080: BTEXN  (QCLot: 1621693)

EP080: Benzene 71-43-2 1 µg/L <1 96.520 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 99.620 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 90.120 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 92.640 µg/L 11484
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP080: BTEXN  (QCLot: 1621693)  - continued

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10220 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 10320 µg/L 11877

EP080: BTEXN  (QCLot: 1624513)

EP080: Benzene 71-43-2 1 µg/L <1 10020 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 98.520 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 99.120 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10240 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10520 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 11420 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1623371)

Anonymous EN1802775-002 7440-38-2EG020A-F: Arsenic 93.01 mg/L 13070

7440-43-9EG020A-F: Cadmium 94.10.25 mg/L 13070

7440-47-3EG020A-F: Chromium 94.91 mg/L 13070

7440-50-8EG020A-F: Copper 93.41 mg/L 13070

7439-92-1EG020A-F: Lead 83.91 mg/L 13070

7439-96-5EG020A-F: Manganese 93.61 mg/L 13070

7440-02-0EG020A-F: Nickel 92.71 mg/L 13070

7440-66-6EG020A-F: Zinc 93.61 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1621795)

A2_020518 EP1805453-002 7440-43-9EG020A-T: Cadmium 92.90.25 mg/L 13070

7440-47-3EG020A-T: Chromium 93.41 mg/L 13070

7439-96-5EG020A-T: Manganese 88.91 mg/L 13070

7440-02-0EG020A-T: Nickel 94.81 mg/L 13070

7440-66-6EG020A-T: Zinc 93.31 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1612393)

BLNS-B1_020518 EP1805453-001 7664-41-7EK055G: Ammonia as N 93.51 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1612549)

BLNS-B1_020518 EP1805453-001 14797-65-0EK057G: Nitrite as N 1090.5 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1612394)

BLNS-B1_020518 EP1805453-001 ----EK059G: Nitrite + Nitrate as N 1010.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1621867)

Anonymous EP1805423-002 ----EK061G: Total Kjeldahl Nitrogen as N 96.95 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1621869)

A2S_020518 EP1805453-003 ----EK061G: Total Kjeldahl Nitrogen as N 99.55 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1621866)

Anonymous EP1805423-002 ----EK067G: Total Phosphorus as P 85.01 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1621868)

A2S_020518 EP1805453-003 ----EK067G: Total Phosphorus as P 93.51 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1612548)

BLNS-B1_020518 EP1805453-001 14265-44-2EK071G: Reactive Phosphorus as P 1150.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1613641)

Anonymous EP1805467-001 ----EP071: C10 - C14 Fraction 69.3400 µg/L 12245

----EP071: C15 - C28 Fraction 64.4400 µg/L 14355

----EP071: C29 - C36 Fraction 61.3400 µg/L 12854

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1621693)

Anonymous EP1805422-002 ----EP080: C6 - C9 Fraction # Not 

Determined

240 µg/L 13777

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1624513)

BLNS-B1_020518 EP1805453-001 ----EP080: C6 - C9 Fraction 84.5240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1613641)

Anonymous EP1805467-001 ----EP071: >C10 - C16 Fraction 66.8400 µg/L 12245

----EP071: >C16 - C34 Fraction 63.5600 µg/L 14355

----EP071: >C34 - C40 Fraction 57.5200 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1621693)

Anonymous EP1805422-002 C6_C10EP080: C6 - C10 Fraction # Not 

Determined

290 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1624513)

BLNS-B1_020518 EP1805453-001 C6_C10EP080: C6 - C10 Fraction 81.8290 µg/L 13777

EP080: BTEXN  (QCLot: 1621693)

Anonymous EP1805422-002 71-43-2EP080: Benzene # Not 

Determined

20 µg/L 12277

108-88-3EP080: Toluene # Not 

Determined

20 µg/L 12674
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP080: BTEXN  (QCLot: 1624513)

BLNS-B1_020518 EP1805453-001 71-43-2EP080: Benzene 93.320 µg/L 12277

108-88-3EP080: Toluene 86.620 µg/L 12674
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QUALITY CONTROL REPORT
Work Order : EP1805524 Page : 1 of 9

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 26 Rigali Way Wangara WA Australia 6065

::Telephone ---- 08 9406 1328:Telephone

:Project MRIA - R8 Rehab Date Samples Received : 03-May-2018

:Order number W81020-103 Date Analysis Commenced : 03-May-2018

:C-O-C number ---- Issue Date : 14-May-2018

Sampler : Danielle Sullivan

Site : ----

Quote number : EP/840/17

No. of samples received 10:

No. of samples analysed 10:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Wangara, WA
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA005P: pH by PC Titrator  (QC Lot: 1624837)

EA005-P: pH Value ---- 0.01 pH Unit 7.80 7.82 0.256 0% - 20%Anonymous EP1805521-026

EA005-P: pH Value ---- 0.01 pH Unit 7.91 7.96 0.630 0% - 20%Anonymous EP1805521-036

EA010P: Conductivity by PC Titrator  (QC Lot: 1624838)

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm 1260 1260 0.471 0% - 20%Anonymous EP1805521-036

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm 1280 1300 1.38 0% - 20%Anonymous EP1805533-001

EA015: Total Dissolved Solids dried at 180 ± 5 °C  (QC Lot: 1625891)

EA015H: Total Dissolved Solids @180°C ---- 10 mg/L 424 422 0.473 0% - 20%Anonymous EP1805549-001

EA015H: Total Dissolved Solids @180°C ---- 10 mg/L 4190 4230 0.950 0% - 20%Anonymous EP1805475-001

EA041: Colour (True)  (QC Lot: 1616023)

EA041: Colour (True) ---- 1 PCU <1 <1 0.00 No LimitAnonymous EP1805489-001

EA041: pH Colour ---- 0.01 pH Unit 8.08 8.10 0.247 0% - 20%

EA075: Redox Potential  (QC Lot: 1616024)

EA075: Redox Potential ---- 0.1 mV 44.7 44.5 0.448 0% - 20%KA_030518 EP1805524-009

EA075: pH Redox ---- 0.01 pH Unit 6.83 6.85 0.292 0% - 20%

ED037P: Alkalinity by PC Titrator  (QC Lot: 1624839)

ED037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L 835 826 1.13 0% - 20%Anonymous EP1805651-002

ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L 130 132 1.57 0% - 20%

ED037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L <1 <1 0.00 No Limit

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L 965 957 0.764 0% - 20%

ED037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 0.00 No LimitAnonymous EP1805569-001

ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 0.00 No Limit

ED037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 214 198 7.71 0% - 20%

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L 214 198 7.71 0% - 20%

ED038A: Acidity  (QC Lot: 1624785)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

ED038A: Acidity  (QC Lot: 1624785)  - continued

ED038: Acidity as CaCO3 ---- 1 mg/L 23 25 8.00 0% - 20%Anonymous EP1805242-001

ED038: Acidity as CaCO3 ---- 1 mg/L 20 20 0.00 0% - 20%Anonymous EP1805520-001

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA  (QC Lot: 1630401)

ED041G: Sulfate as SO4 - Turbidimetric 14808-79-8 1 mg/L 733 794 7.95 0% - 20%Anonymous EP1805520-001

ED041G: Sulfate as SO4 - Turbidimetric 14808-79-8 1 mg/L 301 298 1.06 0% - 20%Anonymous EP1805542-017

ED045G: Chloride by Discrete Analyser  (QC Lot: 1630402)

ED045G: Chloride 16887-00-6 1 mg/L 5960 5920 0.678 0% - 20%Anonymous EP1805520-001

ED045G: Chloride 16887-00-6 1 mg/L 3550 3280 7.85 0% - 20%Anonymous EP1805542-017

ED093F: Dissolved Major Cations  (QC Lot: 1626141)

ED093F: Calcium 7440-70-2 1 mg/L 75 78 3.64 0% - 20%Anonymous EP1805519-001

ED093F: Magnesium 7439-95-4 1 mg/L 30 30 0.00 0% - 20%

ED093F: Sodium 7440-23-5 1 mg/L 337 345 2.20 0% - 20%

ED093F: Potassium 7440-09-7 1 mg/L 17 17 0.00 0% - 50%

ED093F: Calcium 7440-70-2 1 mg/L 443 438 1.26 0% - 20%Anonymous EP1805616-003

ED093F: Magnesium 7439-95-4 1 mg/L 1380 1360 1.06 0% - 20%

ED093F: Sodium 7440-23-5 1 mg/L 9810 9720 0.926 0% - 20%

ED093F: Potassium 7440-09-7 1 mg/L 539 539 0.00 0% - 20%

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1625651)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitT3B_030518 EP1805524-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.005 0.005 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.13 0.13 0.00 0% - 50%

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.94 0.94 0.00 0% - 50%

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1812921-003

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.453 0.451 0.444 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.010 0.010 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.26 0.26 0.00 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1625647)
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Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1625647)  - continued

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EN1802829-001

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.006 0.006 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 0.002 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L 0.219 0.227 3.70 0% - 20%

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.02 0.02 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1812997-001

EG020A-T: Chromium 7440-47-3 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 1.66 1.62 1.91 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L 0.180 0.183 1.76 0% - 20%

EG020A-T: Zinc 7440-66-6 0.005 mg/L 0.024 0.024 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.08 0.08 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 19.8 19.8 0.240 0% - 20%

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QC Lot: 1625904)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitT3B_030518 EP1805524-001

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QC Lot: 1625939)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitWQA03_030518 EP1805524-008

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1615963)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.20 0.19 0.00 0% - 50%Anonymous EP1805519-001

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.04 0.04 0.00 No LimitBH10_030518 EP1805524-010

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1615951)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitT4B_030518 EP1805524-002

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1805526-002

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1615964)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1805519-001

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.08 0.08 0.00 No LimitBH10_030518 EP1805524-010

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1627038)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 1.3 1.2 0.00 No LimitAnonymous EP1805242-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.8 0.8 0.00 No LimitAnonymous EP1805520-001

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1627037)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.09 0.08 0.00 No LimitAnonymous EP1805242-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1805520-001

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1615952)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.29 0.30 4.50 0% - 20%T4B_030518 EP1805524-002

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.02 <0.01 0.00 No LimitAnonymous EP1805526-002

EP025: Oxygen - Dissolved (DO)  (QC Lot: 1616021)

EP025: Dissolved Oxygen ---- 0.1 mg/L 5.8 5.9 0.00 0% - 20%Anonymous EP1805495-001
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EP025: Oxygen - Dissolved (DO)  (QC Lot: 1616021)  - continued

EP025: Dissolved Oxygen ---- 0.1 mg/L 8.0 8.0 0.00 0% - 20%Anonymous EP1805495-011

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1617171)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitGW-T3E-A_030518 EP1805524-006

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1626602)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitT3B_030518 EP1805524-001

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1805528-002

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1617171)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitGW-T3E-A_030518 EP1805524-006

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1626602)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitT3B_030518 EP1805524-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1805528-002

EP080: BTEXN  (QC Lot: 1626602)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitT3B_030518 EP1805524-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1805528-002

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA005P: pH by PC Titrator  (QCLot: 1624837)

EA005-P: pH Value ---- ---- pH Unit ---- 1004 pH Unit 10299

---- 99.77 pH Unit 10299

EA010P: Conductivity by PC Titrator  (QCLot: 1624838)

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm <1 97.124800 µS/cm 10595

EA015: Total Dissolved Solids dried at 180 ± 5 °C  (QCLot: 1625891)

EA015H: Total Dissolved Solids @180°C ---- 10 mg/L <10 1052000 mg/L 11183

<10 1051000 mg/L 13070

EA041: Colour (True)  (QCLot: 1616023)

EA041: Colour (True) ---- 1 PCU <1 10020 PCU 13070

ED037P: Alkalinity by PC Titrator  (QCLot: 1624839)

ED037-P: Hydroxide Alkalinity as CaCO3 DMO-210-00

1

1 mg/L <1 -------- --------

ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 -------- --------

ED037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L <1 -------- --------

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L <1 10820 mg/L 12676

<1 99.0200 mg/L 10690

ED038A: Acidity  (QCLot: 1624785)

ED038: Acidity as CaCO3 ---- ---- mg/L ---- 96.020 mg/L 11985

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA  (QCLot: 1630401)

ED041G: Sulfate as SO4 - Turbidimetric 14808-79-8 1 mg/L <1 10125 mg/L 11389

<1 99.6100 mg/L 12179

ED045G: Chloride by Discrete Analyser  (QCLot: 1630402)

ED045G: Chloride 16887-00-6 1 mg/L <1 90.910 mg/L 12084

<1 1081000 mg/L 11084

ED093F: Dissolved Major Cations  (QCLot: 1626141)

ED093F: Calcium 7440-70-2 1 mg/L <1 99.850 mg/L 10991

ED093F: Magnesium 7439-95-4 1 mg/L <1 98.450 mg/L 10890

ED093F: Sodium 7440-23-5 1 mg/L <1 10750 mg/L 11187

ED093F: Potassium 7440-09-7 1 mg/L <1 97.550 mg/L 11090

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1625651)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 96.80.5 mg/L 11680

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 93.20.1 mg/L 11485

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 94.20.1 mg/L 11084
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1625651)  - continued

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 92.40.1 mg/L 11185

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 90.90.1 mg/L 11181

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 88.80.1 mg/L 11183

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 94.00.1 mg/L 11082

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 94.50.1 mg/L 11282

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 93.30.1 mg/L 11781

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 91.30.5 mg/L 11282

EG020T: Total Metals by ICP-MS  (QCLot: 1625647)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 94.80.5 mg/L 12082

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 96.20.1 mg/L 11284

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 96.80.1 mg/L 11686

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 98.40.1 mg/L 11385

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 96.50.1 mg/L 11684

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 99.50.1 mg/L 11779

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 95.30.5 mg/L 11785

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 1625904)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 11010 µg/L 13074

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 1625939)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 11010 µg/L 13880

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1615963)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1031 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1615951)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1040.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1615964)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1030.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1627038)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 90.710 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1627037)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 85.24.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1615952)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1100.5 mg/L 11587

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1617171)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 66.9385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 67.1385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 66.0398 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1626602)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 102320 µg/L 11374
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1617171)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 68.1380 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 65.6597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 74.2168 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1626602)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 103370 µg/L 11574

EP080: BTEXN  (QCLot: 1626602)

EP080: Benzene 71-43-2 1 µg/L <1 10120 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 10620 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 10920 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10940 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 11020 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 11820 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA  (QCLot: 1630401)

Anonymous EP1805520-001 14808-79-8ED041G: Sulfate as SO4 - Turbidimetric # Not 

Determined

100 mg/L 13070

ED045G: Chloride by Discrete Analyser  (QCLot: 1630402)

Anonymous EP1805520-001 16887-00-6ED045G: Chloride # Not 

Determined

1000 mg/L 13070

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1625651)

T4B_030518 EP1805524-002 7440-38-2EG020A-F: Arsenic 94.71 mg/L 13070

7440-43-9EG020A-F: Cadmium 97.60.25 mg/L 13070

7440-47-3EG020A-F: Chromium 96.11 mg/L 13070

7440-50-8EG020A-F: Copper 96.91 mg/L 13070

7439-92-1EG020A-F: Lead 1051 mg/L 13070

7439-96-5EG020A-F: Manganese 96.31 mg/L 13070

7440-02-0EG020A-F: Nickel 97.91 mg/L 13070

7440-66-6EG020A-F: Zinc 97.41 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1625647)

Anonymous EN1802829-002 7440-43-9EG020A-T: Cadmium 99.80.25 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020T: Total Metals by ICP-MS  (QCLot: 1625647)  - continued

Anonymous EN1802829-002 7440-47-3EG020A-T: Chromium 1051 mg/L 13070

7439-96-5EG020A-T: Manganese 1011 mg/L 13070

7440-02-0EG020A-T: Nickel 100.01 mg/L 13070

7440-66-6EG020A-T: Zinc 95.91 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1615963)

Anonymous EP1805519-001 7664-41-7EK055G: Ammonia as N 99.71 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1615951)

T3B_030518 EP1805524-001 14797-65-0EK057G: Nitrite as N 1120.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1615964)

Anonymous EP1805519-001 ----EK059G: Nitrite + Nitrate as N 1030.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1627038)

Anonymous EP1805242-001 ----EK061G: Total Kjeldahl Nitrogen as N 97.910 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1627037)

Anonymous EP1805242-001 ----EK067G: Total Phosphorus as P 87.72 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1615952)

T3B_030518 EP1805524-001 14265-44-2EK071G: Reactive Phosphorus as P 1110.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1617171)

WQA01_030518 EP1805524-007 ----EP071: C10 - C14 Fraction 71.2385 µg/L 12245

----EP071: C15 - C28 Fraction 77.8385 µg/L 14355

----EP071: C29 - C36 Fraction 83.7398 µg/L 12854

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1626602)

T4B_030518 EP1805524-002 ----EP080: C6 - C9 Fraction 101240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1617171)

WQA01_030518 EP1805524-007 ----EP071: >C10 - C16 Fraction 72.4380 µg/L 12245

----EP071: >C16 - C34 Fraction 81.0597 µg/L 14355

----EP071: >C34 - C40 Fraction 93.2168 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1626602)

T4B_030518 EP1805524-002 C6_C10EP080: C6 - C10 Fraction 110290 µg/L 13777

EP080: BTEXN  (QCLot: 1626602)

T4B_030518 EP1805524-002 71-43-2EP080: Benzene 97.920 µg/L 12277

108-88-3EP080: Toluene 97.820 µg/L 12674
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QUALITY CONTROL REPORT
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 26 Rigali Way Wangara WA Australia 6065

::Telephone ---- 08 9406 1328:Telephone

:Project MRIA - R8 Rehab Date Samples Received : 31-May-2018

:Order number W81020-103 Date Analysis Commenced : 31-May-2018

:C-O-C number ---- Issue Date : 11-Jun-2018

Sampler : ----

Site : ----

Quote number : EP/840/17

No. of samples received 5:

No. of samples analysed 5:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1707462)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1816333-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.001 0.002 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.003 0.003 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.010 0.012 13.0 0% - 50%

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.04 0.04 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1816445-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.028 0.028 0.00 0% - 20%

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 3.43 3.41 0.448 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.503 0.494 1.68 0% - 20%

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.694 0.694 0.00 0% - 20%

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.30 0.31 0.00 0% - 20%

EG020A-F: Iron 7439-89-6 0.05 mg/L 2.24 2.22 1.13 0% - 20%

EG020T: Total Metals by ICP-MS  (QC Lot: 1707517)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitBLNS-B1_31_05_18 EP1806724-001

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.018 0.019 0.00 0% - 50%

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1707517)  - continued

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No LimitBLNS-B1_31_05_18 EP1806724-001

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.05 0.05 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 0.15 0.16 0.00 No Limit

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1816233-001

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.044 0.043 3.56 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L 0.010 0.010 0.00 0% - 50%

EG020A-T: Zinc 7440-66-6 0.005 mg/L 0.020 0.018 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.04 0.05 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 0.15 0.15 0.00 No Limit

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QC Lot: 1707820)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitBLNS-B1_31_05_18 EP1806724-001

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QC Lot: 1707847)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitBLNS-B1_31_05_18 EP1806724-001

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1692912)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.02 0.02 0.00 No LimitAnonymous EP1806717-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.31 0.30 0.00 0% - 20%Anonymous EP1806722-001

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1692899)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L 0.07 0.07 0.00 No LimitAnonymous EP1806730-002

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1692913)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 4.83 4.79 0.707 0% - 20%Anonymous EP1806717-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.11 0.11 0.00 0% - 50%Anonymous EP1806722-001

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1704612)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.5 0.5 0.00 No LimitAnonymous EP1806719-003

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.4 0.3 0.00 No LimitAnonymous EP1806738-001

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1704611)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.03 0.03 0.00 No LimitAnonymous EP1806719-003

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.08 0.06 17.7 No LimitAnonymous EP1806738-001

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1692898)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.09 0.09 0.00 No LimitAnonymous EP1806730-002

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1693851)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitAnonymous EP1806717-003

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitAnonymous EP1806718-001

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1701663)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1701663)  - continued

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1806687-001

EP080: C6 - C9 Fraction ---- 20 µg/L 20 20 0.00 No LimitAnonymous EP1806687-013

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1693851)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitAnonymous EP1806717-003

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitAnonymous EP1806718-001

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1701663)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1806687-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1806687-013

EP080: BTEXN  (QC Lot: 1701663)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1806687-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1806687-013

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1707462)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 98.40.5 mg/L 11680

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 91.30.1 mg/L 11485

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 90.70.1 mg/L 11084

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 92.90.1 mg/L 11185

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 91.10.1 mg/L 11181

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 90.70.1 mg/L 11183

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 92.60.1 mg/L 11082

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 86.90.1 mg/L 11282

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 95.80.1 mg/L 11781

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 93.00.5 mg/L 11282

EG020T: Total Metals by ICP-MS  (QCLot: 1707517)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 1000.5 mg/L 12082

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 95.10.1 mg/L 11284

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 94.20.1 mg/L 11686

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 92.00.1 mg/L 11385

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 90.10.1 mg/L 11684

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 98.90.1 mg/L 11779

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 97.90.5 mg/L 11785

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 1707820)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 12910 µg/L 13074

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 1707847)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 13610 µg/L 13880

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1692912)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1041 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1692899)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1040.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1692913)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1000.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1704612)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 92.810 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1704611)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 89.14.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1692898)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1692898)  - continued

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1050.5 mg/L 11587

EP008: Chlorophyll  (QCLot: 1707712)

EP008: Chlorophyll a ---- 1 mg/m³ <1 10420 mg/m³ 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1693851)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 73.9385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 85.4385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 74.5380 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1701663)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 86.3320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1693851)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 75.8398 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 77.3597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 86.2168 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1701663)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 86.6370 µg/L 11574

EP080: BTEXN  (QCLot: 1701663)

EP080: Benzene 71-43-2 1 µg/L <1 92.820 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 87.020 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 86.220 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 84.740 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 88.920 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 77.220 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1707462)

BLNS-B1_31_05_18 EP1806724-001 7440-38-2EG020A-F: Arsenic 1001 mg/L 13070

7440-43-9EG020A-F: Cadmium 94.70.25 mg/L 13070

7440-47-3EG020A-F: Chromium 94.41 mg/L 13070

7440-50-8EG020A-F: Copper 97.71 mg/L 13070

7439-92-1EG020A-F: Lead 90.71 mg/L 13070

7439-96-5EG020A-F: Manganese 90.21 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1707462)  - continued

BLNS-B1_31_05_18 EP1806724-001 7440-02-0EG020A-F: Nickel 97.01 mg/L 13070

7440-66-6EG020A-F: Zinc 98.01 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1707517)

A2_31_05_18 EP1806724-002 7440-43-9EG020A-T: Cadmium 99.90.25 mg/L 13070

7440-47-3EG020A-T: Chromium 97.91 mg/L 13070

7439-96-5EG020A-T: Manganese 94.71 mg/L 13070

7440-02-0EG020A-T: Nickel 99.91 mg/L 13070

7440-66-6EG020A-T: Zinc 1021 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1692912)

Anonymous EP1806717-001 7664-41-7EK055G: Ammonia as N 1131 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1692899)

Anonymous EP1806722-001 14797-65-0EK057G: Nitrite as N 1070.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1692913)

Anonymous EP1806717-001 ----EK059G: Nitrite + Nitrate as N 99.20.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1704612)

Anonymous EP1806719-003 ----EK061G: Total Kjeldahl Nitrogen as N 93.35 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1704611)

Anonymous EP1806719-003 ----EK067G: Total Phosphorus as P 1051 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1692898)

Anonymous EP1806722-001 14265-44-2EK071G: Reactive Phosphorus as P 1050.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1693851)

Anonymous EP1806717-003 ----EP071: C10 - C14 Fraction 79.7385 µg/L 12245

----EP071: C15 - C28 Fraction 91.0385 µg/L 14355

----EP071: C29 - C36 Fraction 75.0398 µg/L 12854

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1701663)

Anonymous EP1806687-002 ----EP080: C6 - C9 Fraction 108240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1693851)

Anonymous EP1806717-003 ----EP071: >C10 - C16 Fraction 85.1380 µg/L 12245

----EP071: >C16 - C34 Fraction 81.8597 µg/L 14355

----EP071: >C34 - C40 Fraction 89.4168 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1701663)

Anonymous EP1806687-002 C6_C10EP080: C6 - C10 Fraction 119290 µg/L 13777

EP080: BTEXN  (QCLot: 1701663)

Anonymous EP1806687-002 71-43-2EP080: Benzene 82.220 µg/L 12277

108-88-3EP080: Toluene 11220 µg/L 12674
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QUALITY CONTROL REPORT
Work Order : EP1806777 Page : 1 of 5

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 26 Rigali Way Wangara WA Australia 6065

::Telephone ---- 08 9406 1328:Telephone

:Project MDC Date Samples Received : 01-Jun-2018

:Order number W81020-103 Date Analysis Commenced : 06-Jun-2018

:C-O-C number ---- Issue Date : 08-Jun-2018

Sampler : LF

Site : ----

Quote number : EP/840/17

No. of samples received 1:

No. of samples analysed 1:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Chris Lemaitre Laboratory Manager (Perth) Perth Inorganics, Wangara, WA

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA005P: pH by PC Titrator  (QC Lot: 1709308)

EA005-P: pH Value ---- 0.01 pH Unit 8.61 8.71 1.15 0% - 20%Anonymous EP1806803-002

EA005-P: pH Value ---- 0.01 pH Unit 6.64 6.63 0.151 0% - 20%PB-East EP1806777-001

EA010P: Conductivity by PC Titrator  (QC Lot: 1709309)

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm 219 215 1.86 0% - 20%PB-East EP1806777-001

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm <1 <1 0.00 No LimitAnonymous EP1806876-002

EA015: Total Dissolved Solids dried at 180 ± 5 °C  (QC Lot: 1708042)

EA015H: Total Dissolved Solids @180°C ---- 10 mg/L 89000 90600 1.72 0% - 20%Anonymous EP1806791-001

EA015H: Total Dissolved Solids @180°C ---- 10 mg/L 1020 997 1.79 0% - 20%Anonymous EP1806753-006

ED037P: Alkalinity by PC Titrator  (QC Lot: 1709304)

ED037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 0.00 No LimitAnonymous EP1806763-007

ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 0.00 No Limit

ED037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 108 116 7.18 0% - 20%

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L 108 116 7.18 0% - 20%

ED037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 0.00 No LimitAnonymous EP1806763-009

ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 0.00 No Limit

ED037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 273 265 3.17 0% - 20%

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L 273 265 3.17 0% - 20%

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA  (QC Lot: 1706278)

ED041G: Sulfate as SO4 - Turbidimetric 14808-79-8 1 mg/L 15 14 0.00 0% - 50%PB-East EP1806777-001

ED041G: Sulfate as SO4 - Turbidimetric 14808-79-8 1 mg/L 78 78 0.00 0% - 20%Anonymous EP1806812-010

ED045G: Chloride by Discrete Analyser  (QC Lot: 1706279)

ED045G: Chloride 16887-00-6 1 mg/L 38 36 3.60 0% - 20%PB-East EP1806777-001

ED045G: Chloride 16887-00-6 1 mg/L 201 200 0.582 0% - 20%Anonymous EP1806812-010

ED093F: Dissolved Major Cations  (QC Lot: 1704229)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

ED093F: Dissolved Major Cations  (QC Lot: 1704229)  - continued

ED093F: Calcium 7440-70-2 1 mg/L 125 136 8.30 0% - 20%Anonymous EP1806752-001

ED093F: Magnesium 7439-95-4 1 mg/L 139 151 8.10 0% - 20%

ED093F: Sodium 7440-23-5 1 mg/L 2060 2250 8.93 0% - 20%

ED093F: Potassium 7440-09-7 1 mg/L 67 74 10.2 0% - 20%

ED093F: Calcium 7440-70-2 1 mg/L 27 26 4.78 0% - 20%Anonymous EP1806782-009

ED093F: Magnesium 7439-95-4 1 mg/L 8 7 0.00 No Limit

ED093F: Sodium 7440-23-5 1 mg/L 78 74 5.86 0% - 20%

ED093F: Potassium 7440-09-7 1 mg/L 6 6 0.00 No Limit

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1707462)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1816333-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.001 0.002 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L 0.002 0.002 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.003 0.003 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.010 0.012 13.0 0% - 50%

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.04 0.04 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1816445-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.028 0.028 0.00 0% - 20%

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 3.43 3.41 0.448 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.503 0.494 1.68 0% - 20%

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.694 0.694 0.00 0% - 20%

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.30 0.31 0.00 0% - 20%

EG020A-F: Iron 7439-89-6 0.05 mg/L 2.24 2.22 1.13 0% - 20%

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QC Lot: 1707820)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitAnonymous EP1806724-001
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA005P: pH by PC Titrator  (QCLot: 1709308)

EA005-P: pH Value ---- ---- pH Unit ---- 1004 pH Unit 10299

---- 99.87 pH Unit 10299

EA010P: Conductivity by PC Titrator  (QCLot: 1709309)

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm <1 97.424800 µS/cm 10595

EA015: Total Dissolved Solids dried at 180 ± 5 °C  (QCLot: 1708042)

EA015H: Total Dissolved Solids @180°C ---- 10 mg/L <10 1062000 mg/L 11183

<10 1081000 mg/L 13070

ED037P: Alkalinity by PC Titrator  (QCLot: 1709304)

ED037-P: Hydroxide Alkalinity as CaCO3 DMO-210-00

1

1 mg/L <1 -------- --------

ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 -------- --------

ED037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L <1 -------- --------

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L <1 11620 mg/L 12676

<1 101200 mg/L 10690

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA  (QCLot: 1706278)

ED041G: Sulfate as SO4 - Turbidimetric 14808-79-8 1 mg/L <1 10725 mg/L 11389

<1 99.6100 mg/L 12179

ED045G: Chloride by Discrete Analyser  (QCLot: 1706279)

ED045G: Chloride 16887-00-6 1 mg/L <1 98.710 mg/L 12084

<1 1041000 mg/L 11084

ED093F: Dissolved Major Cations  (QCLot: 1704229)

ED093F: Calcium 7440-70-2 1 mg/L <1 98.250 mg/L 10991

ED093F: Magnesium 7439-95-4 1 mg/L <1 10150 mg/L 10890

ED093F: Sodium 7440-23-5 1 mg/L <1 10850 mg/L 11187

ED093F: Potassium 7440-09-7 1 mg/L <1 96.250 mg/L 11090

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1707462)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 98.40.5 mg/L 11680

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 91.30.1 mg/L 11485

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 90.70.1 mg/L 11084

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 92.90.1 mg/L 11185

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 91.10.1 mg/L 11181

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 90.70.1 mg/L 11183

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 92.60.1 mg/L 11082

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 86.90.1 mg/L 11282
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1707462)  - continued

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 95.80.1 mg/L 11781

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 93.00.5 mg/L 11282

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 1707820)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 12910 µg/L 13074

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA  (QCLot: 1706278)

PB-East EP1806777-001 14808-79-8ED041G: Sulfate as SO4 - Turbidimetric 101100 mg/L 13070

ED045G: Chloride by Discrete Analyser  (QCLot: 1706279)

PB-East EP1806777-001 16887-00-6ED045G: Chloride 1041000 mg/L 13070

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1707462)

Anonymous EP1806724-001 7440-38-2EG020A-F: Arsenic 1001 mg/L 13070

7440-43-9EG020A-F: Cadmium 94.70.25 mg/L 13070

7440-47-3EG020A-F: Chromium 94.41 mg/L 13070

7440-50-8EG020A-F: Copper 97.71 mg/L 13070

7439-92-1EG020A-F: Lead 90.71 mg/L 13070

7439-96-5EG020A-F: Manganese 90.21 mg/L 13070

7440-02-0EG020A-F: Nickel 97.01 mg/L 13070

7440-66-6EG020A-F: Zinc 98.01 mg/L 13070
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No. of samples received 13:

No. of samples analysed 13:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Efua Wilson Metals Chemist Perth Inorganics, Wangara, WA

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 8:Page

Work Order :

:Client

EP1806776 Amendment 1

MRIA

60478410:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1707772)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0020 <0.0020 0.00 No LimitAnonymous EP1806773-004

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.020 <0.020 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.020 <0.020 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.029 0.029 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.020 <0.020 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 2.10 1.99 5.07 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 6.67 6.49 2.74 0% - 20%

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.100 <0.100 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.20 <0.20 0.00 No Limit

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.20 <0.20 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L <1.00 <1.00 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitWQA01_01_06_18 EP1806776-010

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.007 0.006 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.32 0.32 0.00 0% - 20%

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.48 0.48 0.00 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1707796)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1806889-006

EG020A-T: Arsenic 7440-38-2 0.001 mg/L 0.001 0.001 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1707796)  - continued

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No LimitAnonymous EP1806889-006

EG020A-T: Copper 7440-50-8 0.001 mg/L 1.18 1.19 0.858 0% - 20%

EG020A-T: Lead 7439-92-1 0.001 mg/L 0.102 0.101 0.00 0% - 20%

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L 0.007 0.008 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L 1.72 1.72 0.418 0% - 20%

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1806683-001

EG020A-T: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1696231)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.04 0.04 0.00 No LimitAnonymous EP1806774-001

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.02 0.02 0.00 No LimitBH12_01_06_18 EP1806776-008

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1696217)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitGW-D4_01_06_18 EP1806776-002

EK057G: Nitrite as N 14797-65-0 0.01 mg/L 0.01 0.02 0.00 No LimitAnonymous EP1806778-002

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1696232)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.06 0.06 0.00 No LimitAnonymous EP1806774-001

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 3.22 3.25 0.989 0% - 20%BH12_01_06_18 EP1806776-008

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1708618)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.2 0.2 0.00 No LimitAnonymous EP1806708-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 1.4 1.3 0.00 0% - 50%Anonymous EP1806737-002

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1708620)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.6 0.6 0.00 No LimitGW-D4_01_06_18 EP1806776-002

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 9.2 9.3 1.71 0% - 20%Anonymous EP1806803-002

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1708617)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.01 0.02 0.00 No LimitAnonymous EP1806708-001

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.06 0.07 15.2 No LimitAnonymous EP1806737-002

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1708619)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1708619)  - continued

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.02 0.03 0.00 No LimitGW-D4_01_06_18 EP1806776-002

EK067G: Total Phosphorus as P ---- 0.01 mg/L 2.91 2.92 0.00 0% - 20%Anonymous EP1806803-002

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1696216)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitGW-D4_01_06_18 EP1806776-002

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1806778-002

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1708258)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitGW-D3_01_06_18 EP1806776-001

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitWQA03_01_06_18 EP1806776-011

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1708258)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitGW-D3_01_06_18 EP1806776-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitWQA03_01_06_18 EP1806776-011

EP080: BTEXN  (QC Lot: 1708258)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitGW-D3_01_06_18 EP1806776-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitWQA03_01_06_18 EP1806776-011

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1707772)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 91.80.5 mg/L 12084

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 1010.1 mg/L 12084

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 93.70.1 mg/L 12086

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 89.70.1 mg/L 12085

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 95.00.1 mg/L 12084

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 95.20.1 mg/L 12085

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 96.60.1 mg/L 12085

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 1040.1 mg/L 12084

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 95.00.1 mg/L 12088

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 1010.1 mg/L 12089

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 1020.5 mg/L 12084

EG020T: Total Metals by ICP-MS  (QCLot: 1707796)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 92.40.5 mg/L 12084

EG020A-T: Arsenic 7440-38-2 0.001 mg/L <0.001 93.00.1 mg/L 12085

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 89.70.1 mg/L 12084

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 90.40.1 mg/L 12085

EG020A-T: Copper 7440-50-8 0.001 mg/L <0.001 90.10.1 mg/L 12083

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 91.70.1 mg/L 12086

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 94.30.1 mg/L 12085

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 91.10.1 mg/L 12083

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 97.50.1 mg/L 12083

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 98.70.1 mg/L 12084

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 1030.5 mg/L 12077

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1696231)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1031 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1696217)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1070.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1696232)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1070.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1708618)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 83.310 mg/L 11082

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1708620)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 87.210 mg/L 11082
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1708617)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 84.84.42 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1708619)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 90.04.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1696216)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1090.5 mg/L 11587

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1700906)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 76.2385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 102385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 104380 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1708258)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 104320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1700906)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 86.5398 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 105597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 109168 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1708258)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 107370 µg/L 11574

EP080: BTEXN  (QCLot: 1708258)

EP080: Benzene 71-43-2 1 µg/L <1 11020 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 95.820 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 88.220 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10240 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10820 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 82.220 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1707772)

GW-D3_01_06_18 EP1806776-001 7440-38-2EG020A-F: Arsenic 97.70.4 mg/L 13070

7440-43-9EG020A-F: Cadmium 93.20.1 mg/L 13070

7440-47-3EG020A-F: Chromium 91.20.4 mg/L 13070
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1707772)  - continued

GW-D3_01_06_18 EP1806776-001 7440-50-8EG020A-F: Copper 93.70.4 mg/L 13070

7439-92-1EG020A-F: Lead 91.30.4 mg/L 13070

7439-96-5EG020A-F: Manganese 95.20.4 mg/L 13070

7440-02-0EG020A-F: Nickel 94.60.4 mg/L 13070

7440-66-6EG020A-F: Zinc 1000.4 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1707796)

Anonymous EP1806683-002 7440-38-2EG020A-T: Arsenic 94.81 mg/L 13070

7440-43-9EG020A-T: Cadmium 94.70.25 mg/L 13070

7440-47-3EG020A-T: Chromium 93.71 mg/L 13070

7440-50-8EG020A-T: Copper 92.71 mg/L 13070

7439-92-1EG020A-T: Lead 1011 mg/L 13070

7439-96-5EG020A-T: Manganese 95.91 mg/L 13070

7440-02-0EG020A-T: Nickel 94.61 mg/L 13070

7440-66-6EG020A-T: Zinc 96.21 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1696231)

Anonymous EP1806771-001 7664-41-7EK055G: Ammonia as N 1051 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1696217)

GW-D3_01_06_18 EP1806776-001 14797-65-0EK057G: Nitrite as N 1090.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1696232)

Anonymous EP1806771-001 ----EK059G: Nitrite + Nitrate as N 1130.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1708618)

Anonymous EP1806708-004 ----EK061G: Total Kjeldahl Nitrogen as N 82.95 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1708620)

Anonymous EP1806803-002 ----EK061G: Total Kjeldahl Nitrogen as N 1165 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1708617)

Anonymous EP1806708-004 ----EK067G: Total Phosphorus as P 91.01 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1708619)

Anonymous EP1806803-002 ----EK067G: Total Phosphorus as P 79.31 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1696216)

GW-D3_01_06_18 EP1806776-001 14265-44-2EK071G: Reactive Phosphorus as P 1080.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1700906)

GW-D3_01_06_18 EP1806776-001 ----EP071: C10 - C14 Fraction 61.4385 µg/L 12245

----EP071: C15 - C28 Fraction 74.5385 µg/L 14355

----EP071: C29 - C36 Fraction 81.6398 µg/L 12854

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1708258)
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1708258)  - continued

GW-D4_01_06_18 EP1806776-002 ----EP080: C6 - C9 Fraction 93.6240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1700906)

GW-D3_01_06_18 EP1806776-001 ----EP071: >C10 - C16 Fraction 66.1380 µg/L 12245

----EP071: >C16 - C34 Fraction 78.6597 µg/L 14355

----EP071: >C34 - C40 Fraction 83.6168 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1708258)

GW-D4_01_06_18 EP1806776-002 C6_C10EP080: C6 - C10 Fraction 99.5290 µg/L 13777

EP080: BTEXN  (QCLot: 1708258)

GW-D4_01_06_18 EP1806776-002 71-43-2EP080: Benzene 10620 µg/L 12277

108-88-3EP080: Toluene 89.720 µg/L 12674
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:Contact Chris McGraghan :Contact Brandon Ovens
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Perth, Western Australia 6000

Address : 26 Rigali Way Wangara WA Australia 6065

::Telephone ---- 08 9406 1328:Telephone

:Project MRIA (Roe 8 Rehab) Date Samples Received : 27-Jun-2018

:Order number W81020-103 Date Analysis Commenced : 27-Jun-2018

:C-O-C number ---- Issue Date : 04-Jul-2018

Sampler : D. Sullivan

Site : ----

Quote number : EP/840/17

No. of samples received 12:

No. of samples analysed 9:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1774492)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitGW-D5_27_06_18 EP1807736-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.54 0.54 1.95 0% - 20%

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.14 <0.05 97.2 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1807774-003

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.001 <0.001 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.14 0.14 0.00 0% - 50%

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1774497)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitWQA03_27_06_18 EP1807736-009

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1774497)  - continued

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No LimitWQA03_27_06_18 EP1807736-009

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1819442-008

EG020A-T: Chromium 7440-47-3 0.001 mg/L 0.005 0.006 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.048 0.049 2.20 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L 0.001 0.002 61.8 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L 0.017 0.015 7.80 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 7.83 8.51 8.35 0% - 20%

EG020A-T: Iron 7439-89-6 0.05 mg/L 5.66 5.89 4.12 0% - 20%

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QC Lot: 1774822)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitGW-D5_27_06_18 EP1807736-001

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitAnonymous EP1807774-003

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QC Lot: 1774855)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitWQA03_27_06_18 EP1807736-009

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1760105)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.16 0.17 0.00 0% - 50%Anonymous EP1807691-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.10 0.09 0.00 No LimitGW-D5_27_06_18 EP1807736-001

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1760108)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 0.01 0.00 No LimitT3B_27_06_18 EP1807736-002

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1760104)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.75 0.75 0.00 0% - 20%Anonymous EP1807691-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitGW-D5_27_06_18 EP1807736-001

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1772082)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.4 0.4 0.00 No LimitAnonymous EP1807734-003

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.2 0.2 0.00 No LimitAnonymous EP1807758-001

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1772083)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.04 0.03 26.6 No LimitAnonymous EP1807734-003

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1807758-001

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1760107)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 <0.01 0.00 No LimitT3B_27_06_18 EP1807736-002

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1764586)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitGW-D5_27_06_18 EP1807736-001

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1764586)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitGW-D5_27_06_18 EP1807736-001

EP080: BTEXN  (QC Lot: 1764586)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitGW-D5_27_06_18 EP1807736-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080: BTEXN  (QC Lot: 1764586)  - continued

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No LimitGW-D5_27_06_18 EP1807736-001

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1774492)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 90.90.5 mg/L 11680

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 91.50.1 mg/L 11485

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 89.50.1 mg/L 11084

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 89.30.1 mg/L 11185

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 90.80.1 mg/L 11181

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 88.90.1 mg/L 11183

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 88.90.1 mg/L 11082

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 90.40.1 mg/L 11282

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 91.20.1 mg/L 11781

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 89.30.5 mg/L 11282

EG020T: Total Metals by ICP-MS  (QCLot: 1774497)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 1020.5 mg/L 12082

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 97.80.1 mg/L 11284

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 97.00.1 mg/L 11686

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 1040.1 mg/L 11385

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 94.60.1 mg/L 11684

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 96.20.1 mg/L 11779

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 95.60.5 mg/L 11785

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 1774822)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 10910 µg/L 13074

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 1774855)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 10310 µg/L 13880

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1760105)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1051 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1760108)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1030.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1760104)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 96.60.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1772082)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 84.010 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1772083)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 90.24.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1760107)
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1760107)  - continued

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1050.5 mg/L 11587

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1760967)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 51.2385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 68.9385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 63.0380 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1764586)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 90.6320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1760967)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 55.0398 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 66.6597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 47.0168 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1764586)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 86.4370 µg/L 11574

EP080: BTEXN  (QCLot: 1764586)

EP080: Benzene 71-43-2 1 µg/L <1 90.520 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 98.120 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 95.020 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 99.340 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10120 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 93.620 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1774492)

T3B_27_06_18 EP1807736-002 7440-38-2EG020A-F: Arsenic 89.31 mg/L 13070

7440-43-9EG020A-F: Cadmium 90.60.25 mg/L 13070

7440-47-3EG020A-F: Chromium 92.51 mg/L 13070

7440-50-8EG020A-F: Copper 89.21 mg/L 13070

7439-92-1EG020A-F: Lead 96.81 mg/L 13070

7439-96-5EG020A-F: Manganese 89.71 mg/L 13070

7440-02-0EG020A-F: Nickel 90.01 mg/L 13070

7440-66-6EG020A-F: Zinc 90.11 mg/L 13070



7 of 7:Page

Work Order :

:Client

EP1807736

MRIA

MRIA (Roe 8 Rehab):Project

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020T: Total Metals by ICP-MS  (QCLot: 1774497)

Anonymous EP1807774-006 7440-43-9EG020A-T: Cadmium 1040.25 mg/L 13070

7440-47-3EG020A-T: Chromium 1051 mg/L 13070

7439-96-5EG020A-T: Manganese 1041 mg/L 13070

7440-02-0EG020A-T: Nickel 1071 mg/L 13070

7440-66-6EG020A-T: Zinc 1071 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1760105)

Anonymous EP1807691-001 7664-41-7EK055G: Ammonia as N 1021 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1760108)

GW-D5_27_06_18 EP1807736-001 14797-65-0EK057G: Nitrite as N 1090.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1760104)

Anonymous EP1807691-001 ----EK059G: Nitrite + Nitrate as N # Not 

Determined

0.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1772082)

Anonymous EP1807734-003 ----EK061G: Total Kjeldahl Nitrogen as N 87.45 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1772083)

Anonymous EP1807734-003 ----EK067G: Total Phosphorus as P 95.61 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1760107)

GW-D5_27_06_18 EP1807736-001 14265-44-2EK071G: Reactive Phosphorus as P 1070.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1764586)

T3B_27_06_18 EP1807736-002 ----EP080: C6 - C9 Fraction 87.1240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1764586)

T3B_27_06_18 EP1807736-002 C6_C10EP080: C6 - C10 Fraction 90.0290 µg/L 13777

EP080: BTEXN  (QCLot: 1764586)

T3B_27_06_18 EP1807736-002 71-43-2EP080: Benzene 78.420 µg/L 12277

108-88-3EP080: Toluene 78.420 µg/L 12674
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QUALITY CONTROL REPORT
Work Order : EP1807774 Page : 1 of 9

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Chris McGraghan :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 26 Rigali Way Wangara WA Australia 6065

::Telephone ---- 08 9406 1328:Telephone

:Project MRIA (Roe 8 Rehab) Date Samples Received : 28-Jun-2018

:Order number W81020-103 Date Analysis Commenced : 28-Jun-2018

:C-O-C number ---- Issue Date : 05-Jul-2018

Sampler : D Sullivan

Site : ----

Quote number : EP/840/17

No. of samples received 10:

No. of samples analysed 10:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Chris Lemaitre Laboratory Manager (Perth) Perth Inorganics, Wangara, WA

Efua Wilson Metals Chemist Perth Inorganics, Wangara, WA

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA

Tyrone Cole Inorganics Preparation Supervisor Perth Inorganics, Wangara, WA
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1774492)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1807736-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.54 0.54 1.95 0% - 20%

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.14 <0.05 97.2 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitGW-D8_28_06_18 EP1807774-003

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.001 <0.001 0.00 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.14 0.14 0.00 0% - 50%

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1771440)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1807728-005

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020T: Total Metals by ICP-MS  (QC Lot: 1771440)  - continued

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No LimitAnonymous EP1807728-005

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 0.01 0.01 0.00 No Limit

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020T: Total Metals by ICP-MS  (QC Lot: 1774497)

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1807736-009

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.00 No Limit

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous ES1819442-008

EG020A-T: Chromium 7440-47-3 0.001 mg/L 0.005 0.006 0.00 No Limit

EG020A-T: Manganese 7439-96-5 0.001 mg/L 0.048 0.049 2.20 0% - 20%

EG020A-T: Nickel 7440-02-0 0.001 mg/L 0.001 0.002 61.8 No Limit

EG020A-T: Zinc 7440-66-6 0.005 mg/L 0.017 0.015 7.80 No Limit

EG020A-T: Aluminium 7429-90-5 0.01 mg/L 7.83 8.51 8.35 0% - 20%

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-T: Iron 7439-89-6 0.05 mg/L 5.66 5.89 4.12 0% - 20%

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QC Lot: 1774822)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitAnonymous EP1807736-001

EG093B-F: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitGW-D8_28_06_18 EP1807774-003

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QC Lot: 1774855)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 <2 0.00 No LimitAnonymous EP1807736-009

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1763620)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.02 0.02 0.00 No LimitGW-D4_28_06_18 EP1807774-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 1.85 1.86 0.753 0% - 20%Anonymous EP1807776-002

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1763613)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 <0.01 0.00 No LimitAnonymous EP1807776-003

EK057G: Nitrite as N 14797-65-0 0.01 mg/L 0.15 0.15 0.00 0% - 50%Anonymous EP1807776-002

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1763621)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.20 0.20 0.00 0% - 20%GW-D4_28_06_18 EP1807774-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 1.93 1.89 2.10 0% - 20%Anonymous EP1807776-002

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1772517)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 250 258 3.45 0% - 20%Anonymous EP1807761-002

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.2 0.2 0.00 No LimitAnonymous EP1807770-009

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1772520)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1772520)  - continued

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 2.4 2.4 0.00 0% - 20%A2S_28_06_18 EP1807774-008

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 7.6 7.6 0.00 0% - 50%Anonymous EP1807799-001

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1772518)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 51.0 49.9 2.11 0% - 20%Anonymous EP1807761-002

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 0.01 0.00 No LimitAnonymous EP1807770-009

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1772519)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.10 0.09 0.00 No LimitA2S_28_06_18 EP1807774-008

EK067G: Total Phosphorus as P ---- 0.01 mg/L 3.59 3.33 7.37 0% - 20%Anonymous EP1807799-001

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1763612)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.03 0.03 0.00 No LimitAnonymous EP1807776-003

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.02 <0.02 0.00 No LimitAnonymous EP1807776-002

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1764410)

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitGW-D3_28_06_18 EP1807774-001

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1771878)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitGW-D3_28_06_18 EP1807774-001

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1807797-001

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1764410)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitGW-D3_28_06_18 EP1807774-001

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1771878)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitGW-D3_28_06_18 EP1807774-001

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1807797-001

EP080: BTEXN  (QC Lot: 1771878)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitGW-D3_28_06_18 EP1807774-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1807797-001

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP080: BTEXN  (QC Lot: 1771878)  - continued

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No LimitAnonymous EP1807797-001
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1774492)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 90.90.5 mg/L 11680

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 91.50.1 mg/L 11485

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 89.50.1 mg/L 11084

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 89.30.1 mg/L 11185

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 90.80.1 mg/L 11181

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 88.90.1 mg/L 11183

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 88.90.1 mg/L 11082

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 90.40.1 mg/L 11282

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 91.20.1 mg/L 11781

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 89.30.5 mg/L 11282

EG020T: Total Metals by ICP-MS  (QCLot: 1771440)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 1010.5 mg/L 12084

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 1070.1 mg/L 12084

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 1030.1 mg/L 12085

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 1040.1 mg/L 12085

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 1010.1 mg/L 12083

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 1110.1 mg/L 12083

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 1140.1 mg/L 12084

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 1070.5 mg/L 12077

EG020T: Total Metals by ICP-MS  (QCLot: 1774497)

EG020A-T: Aluminium 7429-90-5 0.01 mg/L <0.01 1020.5 mg/L 12082

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 97.80.1 mg/L 11284

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 97.00.1 mg/L 11686

EG020A-T: Manganese 7439-96-5 0.001 mg/L <0.001 1040.1 mg/L 11385

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 94.60.1 mg/L 11684

EG020A-T: Selenium 7782-49-2 0.01 mg/L <0.01 92.80.1 mg/L 12668

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 96.20.1 mg/L 11779

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 95.60.5 mg/L 11785

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 1774822)

EG093B-F: Selenium 7782-49-2 2 µg/L <2 10910 µg/L 13074

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 1774855)

EG093B-T: Selenium 7782-49-2 2 µg/L <2 10310 µg/L 13880

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1763620)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1051 mg/L 11587
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1763613)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1020.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1763621)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 99.00.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1772517)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 95.410 mg/L 11082

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1772520)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 91.610 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1772518)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 94.04.42 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1772519)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 94.64.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1763612)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1050.5 mg/L 11587

EP008: Chlorophyll  (QCLot: 1768061)

EP008: Chlorophyll a ---- 1 mg/m³ <1 12420 mg/m³ 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1764410)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 63.6385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 77.9385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 91.0380 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1771878)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 99.2320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1764410)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 66.4398 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 81.5597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 91.7168 µg/L 11711

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1771878)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 97.6370 µg/L 11574

EP080: BTEXN  (QCLot: 1771878)

EP080: Benzene 71-43-2 1 µg/L <1 10320 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 10420 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 10420 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 10340 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10220 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 10420 µg/L 11877
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Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1774492)

Anonymous EP1807736-002 7440-38-2EG020A-F: Arsenic 89.31 mg/L 13070

7440-43-9EG020A-F: Cadmium 90.60.25 mg/L 13070

7440-47-3EG020A-F: Chromium 92.51 mg/L 13070

7440-50-8EG020A-F: Copper 89.21 mg/L 13070

7439-92-1EG020A-F: Lead 96.81 mg/L 13070

7439-96-5EG020A-F: Manganese 89.71 mg/L 13070

7440-02-0EG020A-F: Nickel 90.01 mg/L 13070

7440-66-6EG020A-F: Zinc 90.11 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1771440)

WQA03_28_06_18 EP1807774-010 7440-43-9EG020A-T: Cadmium 1080.25 mg/L 13070

7440-47-3EG020A-T: Chromium 94.71 mg/L 13070

7439-96-5EG020A-T: Manganese 1031 mg/L 13070

7440-02-0EG020A-T: Nickel 98.21 mg/L 13070

7440-66-6EG020A-T: Zinc 1041 mg/L 13070

EG020T: Total Metals by ICP-MS  (QCLot: 1774497)

BLNS-B1_28_06_18 EP1807774-006 7440-43-9EG020A-T: Cadmium 1040.25 mg/L 13070

7440-47-3EG020A-T: Chromium 1051 mg/L 13070

7439-96-5EG020A-T: Manganese 1041 mg/L 13070

7440-02-0EG020A-T: Nickel 1071 mg/L 13070

7440-66-6EG020A-T: Zinc 1071 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1763620)

GW-D3_28_06_18 EP1807774-001 7664-41-7EK055G: Ammonia as N 1091 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1763613)

GW-D3_28_06_18 EP1807774-001 14797-65-0EK057G: Nitrite as N 1030.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1763621)

GW-D3_28_06_18 EP1807774-001 ----EK059G: Nitrite + Nitrate as N 98.80.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1772517)

Anonymous EP1807761-002 ----EK061G: Total Kjeldahl Nitrogen as N # Not 

Determined

25 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1772520)

A2S_28_06_18 EP1807774-008 ----EK061G: Total Kjeldahl Nitrogen as N 85.35 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1772518)

Anonymous EP1807761-002
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1772518)  - continued

Anonymous EP1807761-002 ----EK067G: Total Phosphorus as P # Not 

Determined

5 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1772519)

A2S_28_06_18 EP1807774-008 ----EK067G: Total Phosphorus as P 95.61 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1763612)

GW-D3_28_06_18 EP1807774-001 14265-44-2EK071G: Reactive Phosphorus as P 1070.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1764410)

A2_28_06_18 EP1807774-007 ----EP071: C10 - C14 Fraction 65.9385 µg/L 12245

----EP071: C15 - C28 Fraction 72.8385 µg/L 14355

----EP071: C29 - C36 Fraction 77.2398 µg/L 12854

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1771878)

GW-D4_28_06_18 EP1807774-002 ----EP080: C6 - C9 Fraction 96.1240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1764410)

A2_28_06_18 EP1807774-007 ----EP071: >C10 - C16 Fraction 70.4380 µg/L 12245

----EP071: >C16 - C34 Fraction 73.8597 µg/L 14355

----EP071: >C34 - C40 Fraction 83.0168 µg/L 12854

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1771878)

GW-D4_28_06_18 EP1807774-002 C6_C10EP080: C6 - C10 Fraction 95.3290 µg/L 13777

EP080: BTEXN  (QCLot: 1771878)

GW-D4_28_06_18 EP1807774-002 71-43-2EP080: Benzene 10420 µg/L 12277

108-88-3EP080: Toluene 95.520 µg/L 12674
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QUALITY CONTROL REPORT
Work Order : EP1806725 Page : 1 of 6

:Amendment 1

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Chris McGraghan :Contact Brandon Ovens

:Address 202 Pier Street

Perth, Western Australia 6000

Address : 26 Rigali Way Wangara WA Australia 6065

::Telephone ---- 08 9406 1328:Telephone

:Project 60478410 Date Samples Received : 31-May-2018

:Order number W81020-103 Date Analysis Commenced : 31-May-2018

:C-O-C number ---- Issue Date : 13-Jun-2018

Sampler : Tim Williamson

Site : ----

Quote number : EP/840/17

No. of samples received 2:

No. of samples analysed 2:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Canhuang Ke Inorganics Supervisor Perth Inorganics, Wangara, WA

Chris Lemaitre Laboratory Manager (Perth) Perth Inorganics, Wangara, WA

Santusha Pandra Organic Supervisor Perth Organics, Wangara, WA
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 1704220)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1806700-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.049 0.049 0.00 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.04 0.04 0.00 No Limit

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 0.42 0.42 0.00 No Limit

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymous EP1806716-005

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.00 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.004 0.004 0.00 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L 0.001 0.001 0.00 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.135 0.137 1.84 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.003 0.003 0.00 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.014 0.014 0.00 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.06 0.08 34.6 No Limit

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 <0.01 0.00 No Limit

EG020A-F: Iron 7439-89-6 0.05 mg/L 7.64 7.53 1.46 0% - 20%

EK055G: Ammonia as N by Discrete Analyser  (QC Lot: 1692912)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.02 0.02 0.00 No LimitAnonymous EP1806717-002

EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.31 0.30 0.00 0% - 20%Anonymous EP1806722-001
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 1692899)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L 0.07 0.07 0.00 No LimitAnonymous EP1806730-002

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QC Lot: 1692913)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 4.83 4.79 0.707 0% - 20%Anonymous EP1806717-002

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.11 0.11 0.00 0% - 50%Anonymous EP1806722-001

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QC Lot: 1704612)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.5 0.5 0.00 No LimitAnonymous EP1806719-003

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.4 0.3 0.00 No LimitAnonymous EP1806738-001

EK067G: Total Phosphorus as P by Discrete Analyser  (QC Lot: 1704611)

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.03 0.03 0.00 No LimitAnonymous EP1806719-003

EK067G: Total Phosphorus as P ---- 0.01 mg/L 0.08 0.06 17.7 No LimitAnonymous EP1806738-001

EK071G: Reactive Phosphorus as P by discrete analyser  (QC Lot: 1692898)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L 0.09 0.09 0.00 No LimitAnonymous EP1806730-002

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1704359)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1806700-007

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymous EP1806774-008

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1704359)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1806700-007

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymous EP1806774-008

EP080: BTEXN  (QC Lot: 1704359)

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1806700-007

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 <2 0.00 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymous EP1806774-008

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L 3 2 39.7 No Limit

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1704220)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 93.60.5 mg/L 12084

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 98.00.1 mg/L 12084

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 95.00.1 mg/L 12086

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 94.80.1 mg/L 12085

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 91.40.1 mg/L 12084

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 94.00.1 mg/L 12085

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 1000.1 mg/L 12085

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 96.90.1 mg/L 12084

EG020A-F: Selenium 7782-49-2 0.01 mg/L <0.01 95.80.1 mg/L 12088

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 1080.1 mg/L 12089

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 1020.5 mg/L 12084

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1692912)

EK055G: Ammonia as N 7664-41-7 0.01 mg/L <0.01 1041 mg/L 11587

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1692899)

EK057G: Nitrite as N 14797-65-0 0.01 mg/L <0.01 1040.5 mg/L 11286

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1692913)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1000.5 mg/L 11292

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1704612)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 92.810 mg/L 11082

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1704611)

EK067G: Total Phosphorus as P ---- 0.01 mg/L <0.01 89.14.42 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1692898)

EK071G: Reactive Phosphorus as P 14265-44-2 0.01 mg/L <0.01 1050.5 mg/L 11587

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1693852)

EP071: C10 - C14 Fraction ---- 50 µg/L <50 79.8385 µg/L 9535

EP071: C15 - C28 Fraction ---- 100 µg/L <100 97.6385 µg/L 11134

EP071: C29 - C36 Fraction ---- 50 µg/L <50 95.8380 µg/L 10534

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1704359)

EP080: C6 - C9 Fraction ---- 20 µg/L <20 95.5320 µg/L 11374

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1693852)

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 81.5398 µg/L 9937

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 95.0597 µg/L 10835

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 97.4168 µg/L 11711
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1704359)

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 94.9370 µg/L 11574

EP080: BTEXN  (QCLot: 1704359)

EP080: Benzene 71-43-2 1 µg/L <1 10220 µg/L 11484

EP080: Toluene 108-88-3 2 µg/L <2 99.720 µg/L 11581

EP080: Ethylbenzene 100-41-4 2 µg/L <2 96.820 µg/L 11384

EP080: meta- & para-Xylene 108-38-3 

106-42-3

2 µg/L <2 99.040 µg/L 11484

EP080: ortho-Xylene 95-47-6 2 µg/L <2 10320 µg/L 11187

EP080: Naphthalene 91-20-3 5 µg/L <5 11120 µg/L 11877

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG020F: Dissolved Metals by ICP-MS  (QCLot: 1704220)

Anonymous EP1806700-002 7440-38-2EG020A-F: Arsenic 94.90.3 mg/L 13070

7440-43-9EG020A-F: Cadmium 95.90.075 mg/L 13070

7440-47-3EG020A-F: Chromium 93.00.3 mg/L 13070

7440-50-8EG020A-F: Copper 91.70.3 mg/L 13070

7439-92-1EG020A-F: Lead 90.90.3 mg/L 13070

7439-96-5EG020A-F: Manganese 96.30.3 mg/L 13070

7440-02-0EG020A-F: Nickel 93.60.3 mg/L 13070

7440-66-6EG020A-F: Zinc 98.80.3 mg/L 13070

EK055G: Ammonia as N by Discrete Analyser  (QCLot: 1692912)

Anonymous EP1806717-001 7664-41-7EK055G: Ammonia as N 1131 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 1692899)

Anonymous EP1806722-001 14797-65-0EK057G: Nitrite as N 1070.5 mg/L 13070

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser  (QCLot: 1692913)

Anonymous EP1806717-001 ----EK059G: Nitrite + Nitrate as N 99.20.5 mg/L 13070

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser  (QCLot: 1704612)

Anonymous EP1806719-003 ----EK061G: Total Kjeldahl Nitrogen as N 93.35 mg/L 13070

EK067G: Total Phosphorus as P by Discrete Analyser  (QCLot: 1704611)

Anonymous EP1806719-003 ----EK067G: Total Phosphorus as P 1051 mg/L 13070

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1692898)
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Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EK071G: Reactive Phosphorus as P by discrete analyser  (QCLot: 1692898)  - continued

Anonymous EP1806722-001 14265-44-2EK071G: Reactive Phosphorus as P 1050.5 mg/L 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1704359)

Anonymous EP1806718-001 ----EP080: C6 - C9 Fraction 82.0240 µg/L 13777

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1704359)

Anonymous EP1806718-001 C6_C10EP080: C6 - C10 Fraction 89.1290 µg/L 13777

EP080: BTEXN  (QCLot: 1704359)

Anonymous EP1806718-001 71-43-2EP080: Benzene 87.020 µg/L 12277

108-88-3EP080: Toluene 81.720 µg/L 12674
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Environmental

QA/QC Compliance Assessment to assist with Quality Review
Work Order : EP1706873 Page : 1 of 8

:: LaboratoryClient Environmental Division PerthAECOM Australia Pty Ltd

:Contact MR CHRIS MCGRAGHAN Telephone : 08 9209 7655

:Project 60478410 Date Samples Received : 28-Jun-2017

Site : ---- Issue Date : 05-Jul-2017

TIM WILLIAMSON:Sampler No. of samples received : 8

:Order number 60478410-2.06 No. of samples analysed : 8

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l NO Quality Control Sample Frequency Outliers exist.
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Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

T3B_, T3C_,

BH10_, BLNS-B1_,

A2_, A2S_,

WQA02_280617

25-Dec-2017---- 30-Jun-2017----28-Jun-2017 ---- ü

EG020T: Total Metals by ICP-MS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG020A-T)

BLNS-B1_, A2_,

A2S_, WQA02_280617

25-Dec-201725-Dec-2017 03-Jul-201703-Jul-201728-Jun-2017 ü ü

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

T3B_, T3C_,

BH10_, BLNS-B1_,

A2_, A2S_,

WQA02_280617

26-Jul-2017---- 28-Jun-2017----28-Jun-2017 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

T3B_, T3C_,

BH10_, BLNS-B1_,

A2_, A2S_,

WQA02_280617

30-Jun-2017---- 28-Jun-2017----28-Jun-2017 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

T3B_, T3C_,

BH10_, BLNS-B1_,

A2_, A2S_,

WQA02_280617

26-Jul-2017---- 28-Jun-2017----28-Jun-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

T3B_, T3C_,

BH10_, BLNS-B1_,

A2_, A2S_,

WQA02_280617

26-Jul-201726-Jul-2017 03-Jul-201703-Jul-201728-Jun-2017 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

T3B_, T3C_,

BH10_, BLNS-B1_,

A2_, A2S_,

WQA02_280617

26-Jul-201726-Jul-2017 03-Jul-201703-Jul-201728-Jun-2017 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

T3B_, T3C_,

BH10_, BLNS-B1_,

A2_, A2S_,

WQA02_280617

30-Jun-2017---- 28-Jun-2017----28-Jun-2017 ---- ü

EP008: Chlorophyll a & Pheophytin a

White Plastic Bottle - Unpreserved (EP008)

BLNS-B1_, A2_,

A2S_, WQA02_280617

30-Jun-2017---- 29-Jun-2017----28-Jun-2017 ---- ü

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

T3B_, T3C_,

BH10_, BLNS-B1_,

A2_, A2S_,

WQA02_280617

09-Aug-201705-Jul-2017 30-Jun-201730-Jun-201728-Jun-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

T3B_, T3C_,

BH10_, BLNS-B1_,

A2_, A2S_,

WQA02_280617, DB TBW 575

12-Jul-201712-Jul-2017 03-Jul-201703-Jul-201728-Jun-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

T3B_, T3C_,

BH10_, BLNS-B1_,

A2_, A2S_,

WQA02_280617

09-Aug-201705-Jul-2017 30-Jun-201730-Jun-201728-Jun-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

T3B_, T3C_,

BH10_, BLNS-B1_,

A2_, A2S_,

WQA02_280617, DB TBW 575

12-Jul-201712-Jul-2017 03-Jul-201703-Jul-201728-Jun-2017 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

T3B_, T3C_,

BH10_, BLNS-B1_,

A2_, A2S_,

WQA02_280617, DB TBW 575

12-Jul-201712-Jul-2017 03-Jul-201703-Jul-201728-Jun-2017 ü ü



5 of 8:Page

Work Order :

:Client

EP1706873

AECOM Australia Pty Ltd

60478410:Project

Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 14.29  10.002 14 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 12.50  10.002 16 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üAmmonia as N by Discrete analyser EK055G



6 of 8:Page

Work Order :

:Client

EP1706873

AECOM Australia Pty Ltd

60478410:Project

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Matrix Spikes (MS) - Continued

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to APHA 10200 H. The pigments are extracted into aqueous acetone. The optical density of 

the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.

Chlorophyll a and Pheophytin a EP008 WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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:: LaboratoryClient Environmental Division PerthAECOM Australia Pty Ltd
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Tim Williamson:Sampler No. of samples received : 12

:Order number 60478410-2.06 No. of samples analysed : 12

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  6.67  10.001 15

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

GW-D3_, GW-D4_,

GW-D5_, GW-D7_,

GW-D8_, T2F_,

T4B_, T4C_,

GW-T3E-A, WQA01_270617

24-Dec-2017---- 29-Jun-2017----27-Jun-2017 ---- ü

EG020T: Total Metals by ICP-MS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG020A-T)

WQA03_270617 24-Dec-201724-Dec-2017 30-Jun-201730-Jun-201727-Jun-2017 ü ü
EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

GW-D3_, GW-D4_,

GW-D5_, GW-D7_,

GW-D8_, T2F_,

T4B_, T4C_,

GW-T3E-A, WQA01_270617

25-Jul-2017---- 28-Jun-2017----27-Jun-2017 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

GW-D3_, GW-D4_,

GW-D5_, GW-D7_,

GW-D8_, T2F_,

T4B_, T4C_,

GW-T3E-A, WQA01_270617

29-Jun-2017---- 28-Jun-2017----27-Jun-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

GW-D3_, GW-D4_,

GW-D5_, GW-D7_,

GW-D8_, T2F_,

T4B_, T4C_,

GW-T3E-A, WQA01_270617

25-Jul-2017---- 28-Jun-2017----27-Jun-2017 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

GW-D3_, GW-D4_,

GW-D5_, GW-D7_,

GW-D8_, T2F_,

T4B_, T4C_,

GW-T3E-A, WQA01_270617

25-Jul-201725-Jul-2017 29-Jun-201729-Jun-201727-Jun-2017 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

GW-D3_, GW-D4_,

GW-D5_, GW-D7_,

GW-D8_, T2F_,

T4B_, T4C_,

GW-T3E-A, WQA01_270617

25-Jul-201725-Jul-2017 29-Jun-201729-Jun-201727-Jun-2017 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

GW-D3_, GW-D4_,

GW-D5_, GW-D7_,

GW-D8_, T2F_,

T4B_, T4C_,

GW-T3E-A, WQA01_270617

29-Jun-2017---- 28-Jun-2017----27-Jun-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

GW-D3_, GW-D4_,

GW-D5_, GW-D7_,

GW-D8_, T2F_,

T4B_, T4C_,

GW-T3E-A, WQA01_270617,

WQA03_270617

08-Aug-201704-Jul-2017 29-Jun-201729-Jun-201727-Jun-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3_, GW-D4_,

GW-D5_, GW-D7_,

GW-D8_, T2F_,

T4B_, T4C_,

GW-T3E-A, WQA01_270617,

WQA03_270617, WQA04_DB TBW 576

11-Jul-201711-Jul-2017 30-Jun-201730-Jun-201727-Jun-2017 ü ü

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

GW-D3_, GW-D4_,

GW-D5_, GW-D7_,

GW-D8_, T2F_,

T4B_, T4C_,

GW-T3E-A, WQA01_270617,

WQA03_270617

08-Aug-201704-Jul-2017 29-Jun-201729-Jun-201727-Jun-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3_, GW-D4_,

GW-D5_, GW-D7_,

GW-D8_, T2F_,

T4B_, T4C_,

GW-T3E-A, WQA01_270617,

WQA03_270617, WQA04_DB TBW 576

11-Jul-201711-Jul-2017 30-Jun-201730-Jun-201727-Jun-2017 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3_, GW-D4_,

GW-D5_, GW-D7_,

GW-D8_, T2F_,

T4B_, T4C_,

GW-T3E-A, WQA01_270617,

WQA03_270617, WQA04_DB TBW 576

11-Jul-201711-Jul-2017 30-Jun-201730-Jun-201727-Jun-2017 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 18.18  10.002 11 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 13.33  10.004 30 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  10.001 10 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 10.00  10.001 10 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 6.67  10.001 15 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 6.67  5.002 30 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 6.67  5.002 30 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 6.67  5.002 30 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Matrix Spikes (MS) - Continued

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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:: LaboratoryClient Environmental Division PerthAECOM Australia Pty Ltd

:Contact MICHELLE OROURKE Telephone : 08 9209 7655

:Project 60478410 Date Samples Received : 26-Jul-2017

Site : ---- Issue Date : 01-Aug-2017

Tim Williamson:Sampler No. of samples received : 11

:Order number 60478410-2.06 No. of samples analysed : 11

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l NO Quality Control Sample Frequency Outliers exist.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

GW-D3_260717, GW-D4_260717,

GW-D7_260717, GW-D8_260717,

T3B_260717, T3C_260717,

T4B_260717, BH10_260717,

WQA01_260717

22-Jan-2018---- 31-Jul-2017----26-Jul-2017 ---- ü

EG020T: Total Metals by ICP-MS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG020A-T)

WQA03_260717 22-Jan-201822-Jan-2018 28-Jul-201728-Jul-201726-Jul-2017 ü ü
EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

GW-D3_260717, GW-D4_260717,

GW-D7_260717, GW-D8_260717,

T3B_260717, T3C_260717,

T4B_260717, BH10_260717,

WQA01_260717

23-Aug-2017---- 27-Jul-2017----26-Jul-2017 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

GW-D3_260717, GW-D4_260717,

GW-D7_260717, GW-D8_260717,

T3B_260717, T3C_260717,

T4B_260717, BH10_260717,

WQA01_260717

28-Jul-2017---- 27-Jul-2017----26-Jul-2017 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

GW-D3_260717, GW-D4_260717,

GW-D7_260717, GW-D8_260717,

T3B_260717, T3C_260717,

T4B_260717, BH10_260717,

WQA01_260717

23-Aug-2017---- 27-Jul-2017----26-Jul-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

GW-D3_260717, GW-D4_260717,

GW-D7_260717, GW-D8_260717,

T3B_260717, T3C_260717,

T4B_260717, BH10_260717,

WQA01_260717

23-Aug-201723-Aug-2017 01-Aug-201701-Aug-201726-Jul-2017 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

GW-D3_260717, GW-D4_260717,

GW-D7_260717, GW-D8_260717,

T3B_260717, T3C_260717,

T4B_260717, BH10_260717,

WQA01_260717

23-Aug-201723-Aug-2017 01-Aug-201701-Aug-201726-Jul-2017 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

GW-D3_260717, GW-D4_260717,

GW-D7_260717, GW-D8_260717,

T3B_260717, T3C_260717,

T4B_260717, BH10_260717,

WQA01_260717

28-Jul-2017---- 27-Jul-2017----26-Jul-2017 ---- ü

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

GW-D3_260717, GW-D4_260717,

GW-D7_260717, GW-D8_260717,

T3B_260717, T3C_260717,

T4B_260717, BH10_260717,

WQA01_260717, WQA03_260717

05-Sep-201702-Aug-2017 27-Jul-201727-Jul-201726-Jul-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3_260717, GW-D4_260717,

GW-D7_260717, GW-D8_260717,

T3B_260717, T3C_260717,

T4B_260717, BH10_260717,

WQA01_260717, WQA03_260717,

WQA04_LR TBW701

09-Aug-201709-Aug-2017 27-Jul-201727-Jul-201726-Jul-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

GW-D3_260717, GW-D4_260717,

GW-D7_260717, GW-D8_260717,

T3B_260717, T3C_260717,

T4B_260717, BH10_260717,

WQA01_260717, WQA03_260717

05-Sep-201702-Aug-2017 27-Jul-201727-Jul-201726-Jul-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3_260717, GW-D4_260717,

GW-D7_260717, GW-D8_260717,

T3B_260717, T3C_260717,

T4B_260717, BH10_260717,

WQA01_260717, WQA03_260717,

WQA04_LR TBW701

09-Aug-201709-Aug-2017 27-Jul-201727-Jul-201726-Jul-2017 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3_260717, GW-D4_260717,

GW-D7_260717, GW-D8_260717,

T3B_260717, T3C_260717,

T4B_260717, BH10_260717,

WQA01_260717, WQA03_260717,

WQA04_LR TBW701

09-Aug-201709-Aug-2017 27-Jul-201727-Jul-201726-Jul-2017 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.00  10.004 40 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 10.00  10.003 30 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 14.29  10.004 28 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.34  10.003 29 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 12.50  10.004 32 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 10.00  10.001 10 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 6.67  5.002 30 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 7.14  5.002 28 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 6.90  5.002 29 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 6.25  5.002 32 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 6.67  5.002 30 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 7.14  5.002 28 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 6.90  5.002 29 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 6.25  5.002 32 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 6.67  5.002 30 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 7.14  5.002 28 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Matrix Spikes (MS) - Continued

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 6.90  5.002 29 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 6.25  5.002 32 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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QA/QC Compliance Assessment to assist with Quality Review
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:: LaboratoryClient Environmental Division PerthAECOM Australia Pty Ltd

:Contact MICHELLE OROURKE Telephone : 08 9209 7655

:Project 60478410 Date Samples Received : 27-Jul-2017

Site : ---- Issue Date : 07-Aug-2017

TIM WILLIAMSON:Sampler No. of samples received : 15

:Order number 60478410-2.06 No. of samples analysed : 15

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardChlorophyll a and Pheophytin a  0.00  10.000 13

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  5.41  10.002 37

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

GW-D5_270717, T2F_270717,

T3C_270717, BH12_270717,

GW-T3E-A_270717, BLNS-B1_270717,

A2_270717, A2S_270717,

NLWS-N2_270717, A1_270717,

FS2_270717, RD1_270717,

S1_270717, WQA02_270717

23-Jan-2018---- 02-Aug-2017----27-Jul-2017 ---- ü

EG020T: Total Metals by ICP-MS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG020A-T)

BLNS-B1_270717, A2_270717,

A2S_270717, NLWS-N2_270717,

A1_270717, FS2_270717,

RD1_270717, S1_270717,

WQA02_270717

23-Jan-201823-Jan-2018 02-Aug-201702-Aug-201727-Jul-2017 ü ü

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

GW-D5_270717, T2F_270717,

T3C_270717, BH12_270717,

GW-T3E-A_270717, BLNS-B1_270717,

A2_270717, A2S_270717,

NLWS-N2_270717, A1_270717,

FS2_270717, RD1_270717,

S1_270717, WQA02_270717

24-Aug-2017---- 28-Jul-2017----27-Jul-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

GW-D5_270717, T2F_270717,

T3C_270717, BH12_270717,

GW-T3E-A_270717, BLNS-B1_270717,

A2_270717, A2S_270717,

NLWS-N2_270717, A1_270717,

FS2_270717, RD1_270717,

S1_270717, WQA02_270717

29-Jul-2017---- 28-Jul-2017----27-Jul-2017 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

GW-D5_270717, T2F_270717,

T3C_270717, BH12_270717,

GW-T3E-A_270717, BLNS-B1_270717,

A2_270717, A2S_270717,

NLWS-N2_270717, A1_270717,

FS2_270717, RD1_270717,

S1_270717, WQA02_270717

24-Aug-2017---- 28-Jul-2017----27-Jul-2017 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

GW-D5_270717, T2F_270717,

T3C_270717, BH12_270717,

GW-T3E-A_270717, BLNS-B1_270717,

A2_270717, A2S_270717,

NLWS-N2_270717, A1_270717,

FS2_270717, RD1_270717,

S1_270717, WQA02_270717

24-Aug-201724-Aug-2017 04-Aug-201704-Aug-201727-Jul-2017 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

GW-D5_270717, T2F_270717,

T3C_270717, BH12_270717,

GW-T3E-A_270717, BLNS-B1_270717,

A2_270717, A2S_270717,

NLWS-N2_270717, A1_270717,

FS2_270717, RD1_270717,

S1_270717, WQA02_270717

24-Aug-201724-Aug-2017 04-Aug-201704-Aug-201727-Jul-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

GW-D5_270717, T2F_270717,

T3C_270717, BH12_270717,

GW-T3E-A_270717, BLNS-B1_270717,

A2_270717, A2S_270717,

NLWS-N2_270717, A1_270717,

FS2_270717, RD1_270717,

S1_270717, WQA02_270717

29-Jul-2017---- 28-Jul-2017----27-Jul-2017 ---- ü

EP008: Chlorophyll a & Pheophytin a

Glass Fibre Filter Paper (Chlorophyll) (EP008)

BLNS-B1_270717, A2_270717,

A2S_270717, NLWS-N2_270717,

A1_270717, FS2_270717,

RD1_270717, S1_270717,

WQA02_270717

17-Aug-2017---- 03-Aug-2017----27-Jul-2017 ---- ü

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

BLNS-B1_270717 10-Sep-201703-Aug-2017 01-Aug-201701-Aug-201727-Jul-2017 ü ü
Amber Glass Bottle - Unpreserved (EP071)

BH12_270717, GW-T3E-A_270717 09-Sep-201703-Aug-2017 01-Aug-201731-Jul-201727-Jul-2017 ü ü
Amber Glass Bottle - Unpreserved (EP071)

GW-D5_270717, T2F_270717,

T3C_270717, A2_270717,

A2S_270717, NLWS-N2_270717,

A1_270717, FS2_270717,

RD1_270717, S1_270717,

WQA02_270717

09-Sep-201703-Aug-2017 31-Jul-201731-Jul-201727-Jul-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D5_270717, T2F_270717,

T3C_270717, BH12_270717,

GW-T3E-A_270717, BLNS-B1_270717,

A2_270717, A2S_270717,

NLWS-N2_270717, A1_270717,

FS2_270717, RD1_270717,

S1_270717, WQA02_270717,

WQA05_LRTBW700_270717

10-Aug-201710-Aug-2017 02-Aug-201701-Aug-201727-Jul-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

BLNS-B1_270717 10-Sep-201703-Aug-2017 01-Aug-201701-Aug-201727-Jul-2017 ü ü
Amber Glass Bottle - Unpreserved (EP071)

BH12_270717, GW-T3E-A_270717 09-Sep-201703-Aug-2017 01-Aug-201731-Jul-201727-Jul-2017 ü ü
Amber Glass Bottle - Unpreserved (EP071)

GW-D5_270717, T2F_270717,

T3C_270717, A2_270717,

A2S_270717, NLWS-N2_270717,

A1_270717, FS2_270717,

RD1_270717, S1_270717,

WQA02_270717

09-Sep-201703-Aug-2017 31-Jul-201731-Jul-201727-Jul-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D5_270717, T2F_270717,

T3C_270717, BH12_270717,

GW-T3E-A_270717, BLNS-B1_270717,

A2_270717, A2S_270717,

NLWS-N2_270717, A1_270717,

FS2_270717, RD1_270717,

S1_270717, WQA02_270717,

WQA05_LRTBW700_270717

10-Aug-201710-Aug-2017 02-Aug-201701-Aug-201727-Jul-2017 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D5_270717, T2F_270717,

T3C_270717, BH12_270717,

GW-T3E-A_270717, BLNS-B1_270717,

A2_270717, A2S_270717,

NLWS-N2_270717, A1_270717,

FS2_270717, RD1_270717,

S1_270717, WQA02_270717,

WQA05_LRTBW700_270717

10-Aug-201710-Aug-2017 02-Aug-201701-Aug-201727-Jul-2017 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.00  10.004 40 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 13 ûChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 11.76  10.004 34 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.41  10.002 37 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 13.33  10.002 15 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.88  5.002 34 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.41  5.002 37 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.88  5.002 34 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.41  5.002 37 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Matrix Spikes (MS) - Continued

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.88  5.002 34 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.41  5.002 37 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to APHA 10200 H. The pigments are extracted into aqueous acetone. The optical density of 

the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.

Chlorophyll a and Pheophytin a EP008 WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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QA/QC Compliance Assessment to assist with Quality Review
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:: LaboratoryClient Environmental Division PerthAECOM Australia Pty Ltd

:Contact MR CHRIS MCGRAGHAN Telephone : 08 9209 7655

:Project 60478410 Date Samples Received : 23-Aug-2017

Site : ---- Issue Date : 30-Aug-2017

Tim Williamson:Sampler No. of samples received : 17

:Order number 60478410-2.06 No. of samples analysed : 17

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l Matrix Spike outliers exist - please see following pages for full details.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Quality Control Samples

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

EP1709124--001 ----Nitrite + Nitrate as NAnonymous MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Outliers : Analysis Holding Time Compliance

Matrix: WATER

AnalysisExtraction / Preparation

Date analysedDate extractedContainer / Client Sample ID(s) Days 

overdue

Days 

overdue

Due for extraction Due for analysis

Method

EP008: Chlorophyll a & Pheophytin a

White Plastic Bottle - Unpreserved

25-Aug-2017----AIE_230817 29-Aug-2017---- ---- 4

Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardChlorophyll a and Pheophytin a  0.00  10.000 16

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  5.00  10.001 20

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

BLNS-B1_230817, A2_230817,

A2S_230817, NLWS-N2_230817,

A1_230817, A1N_230817,

FS2_230817, FS4A_230817,

RD1_230817, RD1A_230817,

S1_230817, A3_230817,

WQA02_230817, AIE_230817,

D1_230817, D2_230817

19-Feb-2018---- 28-Aug-2017----23-Aug-2017 ---- ü

EG020T: Total Metals by ICP-MS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG020A-T)

BLNS-B1_230817, A2_230817,

A2S_230817, NLWS-N2_230817,

A1_230817, A1N_230817,

FS2_230817, FS4A_230817,

RD1_230817, RD1A_230817,

S1_230817, A3_230817,

WQA02_230817, AIE_230817

19-Feb-201819-Feb-2018 29-Aug-201729-Aug-201723-Aug-2017 ü ü

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

BLNS-B1_230817, A2_230817,

A2S_230817, NLWS-N2_230817,

A1_230817, A1N_230817,

FS2_230817, FS4A_230817,

RD1_230817, RD1A_230817,

S1_230817, A3_230817,

WQA02_230817, AIE_230817,

D1_230817, D2_230817

20-Sep-2017---- 24-Aug-2017----23-Aug-2017 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

BLNS-B1_230817, A2_230817,

A2S_230817, NLWS-N2_230817,

A1_230817, A1N_230817,

FS2_230817, FS4A_230817,

RD1_230817, RD1A_230817,

S1_230817, A3_230817,

WQA02_230817, AIE_230817,

D1_230817, D2_230817

25-Aug-2017---- 24-Aug-2017----23-Aug-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

BLNS-B1_230817, A2_230817,

A2S_230817, NLWS-N2_230817,

A1_230817, A1N_230817,

FS2_230817, FS4A_230817,

RD1_230817, RD1A_230817,

S1_230817, A3_230817,

WQA02_230817, AIE_230817,

D1_230817, D2_230817

20-Sep-2017---- 24-Aug-2017----23-Aug-2017 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

BLNS-B1_230817, A2_230817,

A2S_230817, NLWS-N2_230817,

A1_230817, A1N_230817,

FS2_230817, FS4A_230817,

RD1_230817, RD1A_230817,

S1_230817, A3_230817,

WQA02_230817, AIE_230817,

D1_230817, D2_230817

20-Sep-201720-Sep-2017 28-Aug-201728-Aug-201723-Aug-2017 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

BLNS-B1_230817, A2_230817,

A2S_230817, NLWS-N2_230817,

A1_230817, A1N_230817,

FS2_230817, FS4A_230817,

RD1_230817, RD1A_230817,

S1_230817, A3_230817,

WQA02_230817, AIE_230817,

D1_230817, D2_230817

20-Sep-201720-Sep-2017 28-Aug-201728-Aug-201723-Aug-2017 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

BLNS-B1_230817, A2_230817,

A2S_230817, NLWS-N2_230817,

A1_230817, A1N_230817,

FS2_230817, FS4A_230817,

RD1_230817, RD1A_230817,

S1_230817, A3_230817,

WQA02_230817, AIE_230817,

D1_230817, D2_230817

25-Aug-2017---- 24-Aug-2017----23-Aug-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP008: Chlorophyll a & Pheophytin a

Glass Fibre Filter Paper (Chlorophyll) (EP008)

BLNS-B1_230817, A2_230817,

A2S_230817, NLWS-N2_230817,

A1_230817, A1N_230817,

FS2_230817, FS4A_230817,

RD1_230817, RD1A_230817,

S1_230817, A3_230817,

WQA02_230817

13-Sep-2017---- 29-Aug-2017----23-Aug-2017 ---- ü

White Plastic Bottle - Unpreserved (EP008)

AIE_230817 25-Aug-2017---- 29-Aug-2017----23-Aug-2017 ---- û
EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

BLNS-B1_230817, A2_230817,

A2S_230817, NLWS-N2_230817,

A1_230817, A1N_230817,

FS2_230817, FS4A_230817,

RD1_230817, RD1A_230817,

S1_230817, A3_230817,

WQA02_230817, AIE_230817,

D1_230817, D2_230817

04-Oct-201730-Aug-2017 28-Aug-201725-Aug-201723-Aug-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

BLNS-B1_230817, A2_230817,

A2S_230817, NLWS-N2_230817,

A1_230817, A1N_230817,

FS2_230817, FS4A_230817,

RD1_230817, RD1A_230817,

S1_230817, A3_230817,

WQA02_230817, DBTBW780_230817,

AIE_230817, D1_230817,

D2_230817

06-Sep-201706-Sep-2017 28-Aug-201728-Aug-201723-Aug-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

BLNS-B1_230817, A2_230817,

A2S_230817, NLWS-N2_230817,

A1_230817, A1N_230817,

FS2_230817, FS4A_230817,

RD1_230817, RD1A_230817,

S1_230817, A3_230817,

WQA02_230817, AIE_230817,

D1_230817, D2_230817

04-Oct-201730-Aug-2017 28-Aug-201725-Aug-201723-Aug-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

BLNS-B1_230817, A2_230817,

A2S_230817, NLWS-N2_230817,

A1_230817, A1N_230817,

FS2_230817, FS4A_230817,

RD1_230817, RD1A_230817,

S1_230817, A3_230817,

WQA02_230817, DBTBW780_230817,

AIE_230817, D1_230817,

D2_230817

06-Sep-201706-Sep-2017 28-Aug-201728-Aug-201723-Aug-2017 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

BLNS-B1_230817, A2_230817,

A2S_230817, NLWS-N2_230817,

A1_230817, A1N_230817,

FS2_230817, FS4A_230817,

RD1_230817, RD1A_230817,

S1_230817, A3_230817,

WQA02_230817, DBTBW780_230817,

AIE_230817, D1_230817,

D2_230817

06-Sep-201706-Sep-2017 28-Aug-201728-Aug-201723-Aug-2017 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 16 ûChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 11.43  10.004 35 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 12.50  10.002 16 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 12.50  10.002 16 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  10.004 40 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  10.001 20 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.71  5.002 35 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.71  5.002 35 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Matrix Spikes (MS) - Continued

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.71  5.002 35 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to APHA 10200 H. The pigments are extracted into aqueous acetone. The optical density of 

the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.

Chlorophyll a and Pheophytin a EP008 WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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:: LaboratoryClient Environmental Division PerthAECOM Australia Pty Ltd

:Contact MR CHRIS MCGRAGHAN Telephone : 08 9209 7655

:Project 60478410 Date Samples Received : 24-Aug-2017

Site : ---- Issue Date : 30-Aug-2017

Tim Williamson:Sampler No. of samples received : 13

:Order number 60475410-2.06 No. of samples analysed : 13

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l Matrix Spike outliers exist - please see following pages for full details.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Quality Control Samples

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

EP1709162--001 7664-41-7Ammonia as NAnonymous MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EK055G: Ammonia as N by Discrete Analyser

EP1709162--001 ----Nitrite + Nitrate as NAnonymous MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  4.00  10.001 25

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  4.00  5.001 25

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

GW-D3_, GW-D5_,

GW-D7_, GW-D8_,

T2F_, T3B_,

T3C_, T4B_,

BH10_, BH12_,

GW-T3E-A, WQA01_240817

20-Feb-2018---- 29-Aug-2017----24-Aug-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

GW-D3_, GW-D5_,

GW-D7_, GW-D8_,

T2F_, T3B_,

T3C_, T4B_,

BH10_, BH12_,

GW-T3E-A, WQA01_240817

21-Sep-2017---- 24-Aug-2017----24-Aug-2017 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

GW-D3_, GW-D5_,

GW-D7_, GW-D8_,

T2F_, T3B_,

T3C_, T4B_,

BH10_, BH12_,

GW-T3E-A, WQA01_240817

26-Aug-2017---- 24-Aug-2017----24-Aug-2017 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

GW-D3_, GW-D5_,

GW-D7_, GW-D8_,

T2F_, T3B_,

T3C_, T4B_,

BH10_, BH12_,

GW-T3E-A, WQA01_240817

21-Sep-2017---- 24-Aug-2017----24-Aug-2017 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

GW-D3_, GW-D5_,

GW-D7_, GW-D8_,

T2F_, T3B_,

T3C_, T4B_,

BH10_, BH12_,

GW-T3E-A, WQA01_240817

21-Sep-201721-Sep-2017 29-Aug-201729-Aug-201724-Aug-2017 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

GW-D3_, GW-D5_,

GW-D7_, GW-D8_,

T2F_, T3B_,

T3C_, T4B_,

BH10_, BH12_,

GW-T3E-A, WQA01_240817

21-Sep-201721-Sep-2017 29-Aug-201729-Aug-201724-Aug-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

GW-D3_, GW-D5_,

GW-D7_, GW-D8_,

T2F_, T3B_,

T3C_, T4B_,

BH10_, BH12_,

GW-T3E-A, WQA01_240817

26-Aug-2017---- 24-Aug-2017----24-Aug-2017 ---- ü

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

GW-D3_, GW-D5_,

GW-D7_, GW-D8_,

T2F_, T3B_,

T3C_, T4B_,

BH10_, BH12_,

GW-T3E-A, WQA01_240817

04-Oct-201731-Aug-2017 28-Aug-201725-Aug-201724-Aug-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3_, GW-D5_,

GW-D7_, GW-D8_,

T2F_, T3B_,

T3C_, T4B_,

BH10_, BH12_,

GW-T3E-A, WQA01_240817,

WQA06_DBTBW779 - TBW 779

07-Sep-201707-Sep-2017 25-Aug-201725-Aug-201724-Aug-2017 ü ü

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

GW-D3_, GW-D5_,

GW-D7_, GW-D8_,

T2F_, T3B_,

T3C_, T4B_,

BH10_, BH12_,

GW-T3E-A, WQA01_240817

04-Oct-201731-Aug-2017 28-Aug-201725-Aug-201724-Aug-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3_, GW-D5_,

GW-D7_, GW-D8_,

T2F_, T3B_,

T3C_, T4B_,

BH10_, BH12_,

GW-T3E-A, WQA01_240817,

WQA06_DBTBW779 - TBW 779

07-Sep-201707-Sep-2017 25-Aug-201725-Aug-201724-Aug-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3_, GW-D5_,

GW-D7_, GW-D8_,

T2F_, T3B_,

T3C_, T4B_,

BH10_, BH12_,

GW-T3E-A, WQA01_240817,

WQA06_DBTBW779 - TBW 779

07-Sep-201707-Sep-2017 25-Aug-201725-Aug-201724-Aug-2017 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.71  10.003 28 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 4.00  10.001 25 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 7.14  5.002 28 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 8.00  5.002 25 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 7.14  5.002 28 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 8.00  5.002 25 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Matrix Spikes (MS) - Continued

NEPM 2013 B3 & ALS QC Standard 7.14  5.002 28 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 4.00  5.001 25 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod
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Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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Work Order : EP1709224 Page : 1 of 7

:: LaboratoryClient Environmental Division PerthAECOM Australia Pty Ltd

:Contact MR CHRIS MCGRAGHAN Telephone : 08 9209 7655

:Project 60478410 Date Samples Received : 25-Aug-2017

Site : ---- Issue Date : 31-Aug-2017

Tim Williamson:Sampler No. of samples received : 3

:Order number 60478410-2.06 No. of samples analysed : 3

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l Matrix Spike outliers exist - please see following pages for full details.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.
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Outliers : Quality Control Samples

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

EP1709224--001 ----Nitrite + Nitrate as NGW-D4_ MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  10.000 20

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  5.000 20

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

GW-D4_, T4C_ 21-Feb-2018---- 30-Aug-2017----25-Aug-2017 ---- ü
EG020T: Total Metals by ICP-MS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG020A-T)

WQA03_ 21-Feb-201821-Feb-2018 30-Aug-201730-Aug-201725-Aug-2017 ü ü
EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

GW-D4_, T4C_ 22-Sep-2017---- 25-Aug-2017----25-Aug-2017 ---- ü
EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

GW-D4_, T4C_ 27-Aug-2017---- 25-Aug-2017----25-Aug-2017 ---- ü
EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

GW-D4_, T4C_ 22-Sep-2017---- 25-Aug-2017----25-Aug-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

GW-D4_, T4C_ 22-Sep-201722-Sep-2017 30-Aug-201730-Aug-201725-Aug-2017 ü ü
EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

GW-D4_, T4C_ 22-Sep-201722-Sep-2017 30-Aug-201730-Aug-201725-Aug-2017 ü ü
EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

GW-D4_, T4C_ 27-Aug-2017---- 25-Aug-2017----25-Aug-2017 ---- ü
EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

GW-D4_, T4C_,

WQA03_

07-Oct-201701-Sep-2017 29-Aug-201728-Aug-201725-Aug-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D4_, T4C_,

WQA03_

08-Sep-201708-Sep-2017 30-Aug-201730-Aug-201725-Aug-2017 ü ü

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

GW-D4_, T4C_,

WQA03_

07-Oct-201701-Sep-2017 29-Aug-201728-Aug-201725-Aug-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D4_, T4C_,

WQA03_

08-Sep-201708-Sep-2017 30-Aug-201730-Aug-201725-Aug-2017 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D4_, T4C_,

WQA03_

08-Sep-201708-Sep-2017 30-Aug-201730-Aug-201725-Aug-2017 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 50.00  10.001 2 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 14.29  10.002 14 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 66.67  10.002 3 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 33.33  10.001 3 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 20 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 50.00  5.001 2 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 33.33  5.001 3 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 33.33  5.001 3 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 50.00  5.001 2 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 33.33  5.001 3 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 33.33  5.001 3 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 50.00  5.001 2 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Matrix Spikes (MS) - Continued

NEPM 2013 B3 & ALS QC Standard 33.33  5.001 3 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 33.33  5.001 3 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  5.000 20 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson Telephone : 08 9209 7655

:Project MRIA - R8 Rehab Date Samples Received : 28-Sep-2017

Site : ---- Issue Date : 04-Oct-2017

Tim Williamson:Sampler No. of samples received : 11

:Order number W81020-103 No. of samples analysed : 11

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l Matrix Spike outliers exist - please see following pages for full details.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 8:Page

Work Order :

:Client

EP1710701

MRIA

MRIA - R8 Rehab:Project

Outliers : Quality Control Samples

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

EP1710701--009 ----Nitrite + Nitrate as NGW-D7 MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  5.26  10.001 19

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

D1, D2,

BH10, T3B,

T3C, T4B,

T4C, GW-D4,

GW-D7, WQA01_260917

26-Mar-2018---- 03-Oct-2017----27-Sep-2017 ---- ü

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

Clear Plastic Bottle - Filtered; Lab-acidified (EG094B-F)

D1, D2,

BH10, T3B,

T3C, T4B,

T4C, GW-D4,

GW-D7, WQA01_260917

26-Mar-2018---- 03-Oct-2017----27-Sep-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

D1, D2,

BH10, T3B,

T3C, T4B,

T4C, GW-D4,

GW-D7, WQA01_260917

25-Oct-2017---- 28-Sep-2017----27-Sep-2017 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

D1, D2,

BH10, T3B,

T3C, T4B,

T4C, GW-D4,

GW-D7, WQA01_260917

29-Sep-2017---- 28-Sep-2017----27-Sep-2017 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

D1, D2,

BH10, T3B,

T3C, T4B,

T4C, GW-D4,

GW-D7, WQA01_260917

25-Oct-2017---- 28-Sep-2017----27-Sep-2017 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

D1, D2,

BH10, T3B,

T3C, T4B,

T4C, GW-D4,

GW-D7, WQA01_260917

25-Oct-201725-Oct-2017 04-Oct-201704-Oct-201727-Sep-2017 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

D1, D2,

BH10, T3B,

T3C, T4B,

T4C, GW-D4,

GW-D7, WQA01_260917

25-Oct-201725-Oct-2017 04-Oct-201704-Oct-201727-Sep-2017 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

D1, D2,

BH10, T3B,

T3C, T4B,

T4C, GW-D4,

GW-D7, WQA01_260917

29-Sep-2017---- 28-Sep-2017----27-Sep-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

D1, D2 11-Nov-201704-Oct-2017 03-Oct-201702-Oct-201727-Sep-2017 ü ü
Amber Glass Bottle - Unpreserved (EP071)

BH10, T3B,

T3C, T4B,

T4C, GW-D4,

GW-D7, WQA01_260917

12-Nov-201704-Oct-2017 03-Oct-201703-Oct-201727-Sep-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

D1, D2,

BH10, T3B,

T3C, T4B,

T4C, GW-D4,

GW-D7, WQA01_260917,

WQA06_DB TBW 869

11-Oct-201711-Oct-2017 03-Oct-201703-Oct-201727-Sep-2017 ü ü

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

D1, D2 11-Nov-201704-Oct-2017 03-Oct-201702-Oct-201727-Sep-2017 ü ü
Amber Glass Bottle - Unpreserved (EP071)

BH10, T3B,

T3C, T4B,

T4C, GW-D4,

GW-D7, WQA01_260917

12-Nov-201704-Oct-2017 03-Oct-201703-Oct-201727-Sep-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

D1, D2,

BH10, T3B,

T3C, T4B,

T4C, GW-D4,

GW-D7, WQA01_260917,

WQA06_DB TBW 869

11-Oct-201711-Oct-2017 03-Oct-201703-Oct-201727-Sep-2017 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

D1, D2,

BH10, T3B,

T3C, T4B,

T4C, GW-D4,

GW-D7, WQA01_260917,

WQA06_DB TBW 869

11-Oct-201711-Oct-2017 03-Oct-201703-Oct-201727-Sep-2017 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.53  10.004 38 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 20.00  10.002 10 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 20.00  10.002 10 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 12.90  10.004 31 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.26  10.001 19 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.26  5.002 38 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 6.45  5.002 31 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.26  5.002 38 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 6.45  5.002 31 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.26  5.002 38 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 6.45  5.002 31 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Matrix Spikes (MS) - Continued

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Fresh Water -Suite 

B by ORC-ICPMS

EG094B-F WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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Environmental

QA/QC Compliance Assessment to assist with Quality Review
Work Order : EP1710595 Page : 1 of 8

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson Telephone : 08 9209 7655

:Project MRIA - R8 Rehab Date Samples Received : 26-Sep-2017

Site : ---- Issue Date : 04-Oct-2017

Tim Williamson:Sampler No. of samples received : 11

:Order number W81020-103 No. of samples analysed : 11

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardChlorophyll a and Pheophytin a  0.00  10.000 11

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  5.56  10.001 18

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

GW-D3, GW-D5,

T2F, GW-T3E-A,

A1E, A1N,

A1, NLWS-N2,

A3, S1

25-Mar-2018---- 29-Sep-2017----26-Sep-2017 ---- ü

EG020T: Total Metals by ICP-MS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG020A-T)

A1E, A1N,

A1, NLWS-N2,

A3, S1

25-Mar-201825-Mar-2018 29-Sep-201729-Sep-201726-Sep-2017 ü ü

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

Clear Plastic Bottle - Filtered; Lab-acidified (EG094B-F)

GW-D3, GW-D5,

T2F, GW-T3E-A,

A1E, A1N,

A1, NLWS-N2,

A3, S1

25-Mar-2018---- 04-Oct-2017----26-Sep-2017 ---- ü

EG094T: Total metals in Fresh water by ORC-ICPMS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG094B-T)

A1E, A1N,

A1, NLWS-N2,

A3, S1

25-Mar-201825-Mar-2018 04-Oct-201704-Oct-201726-Sep-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

GW-D3, GW-D5,

T2F, GW-T3E-A,

A1E, A1N,

A1, NLWS-N2,

A3, S1

24-Oct-2017---- 26-Sep-2017----26-Sep-2017 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

GW-D3, GW-D5,

T2F, GW-T3E-A,

A1E, A1N,

A1, NLWS-N2,

A3, S1

28-Sep-2017---- 26-Sep-2017----26-Sep-2017 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

GW-D3, GW-D5,

T2F, GW-T3E-A,

A1E, A1N,

A1, NLWS-N2,

A3, S1

24-Oct-2017---- 26-Sep-2017----26-Sep-2017 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

GW-D3, GW-D5,

T2F, GW-T3E-A,

A1E, A1N,

A1, NLWS-N2,

A3, S1

24-Oct-201724-Oct-2017 02-Oct-201702-Oct-201726-Sep-2017 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

GW-D3, GW-D5,

T2F, GW-T3E-A,

A1E, A1N,

A1, NLWS-N2,

A3, S1

24-Oct-201724-Oct-2017 02-Oct-201702-Oct-201726-Sep-2017 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

GW-D3, GW-D5,

T2F, GW-T3E-A,

A1E, A1N,

A1, NLWS-N2,

A3, S1

28-Sep-2017---- 26-Sep-2017----26-Sep-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP008: Chlorophyll a & Pheophytin a

Glass Fibre Filter Paper (Chlorophyll) (EP008)

A1E, A1N,

A1, NLWS-N2,

A3, S1

17-Oct-2017---- 02-Oct-2017----26-Sep-2017 ---- ü

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

GW-D3, GW-D5,

T2F, GW-T3E-A,

A1E, A1N,

A1, NLWS-N2,

A3, S1

08-Nov-201703-Oct-2017 29-Sep-201729-Sep-201726-Sep-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3, GW-D5,

T2F, GW-T3E-A,

A1E, A1N,

A1, NLWS-N2,

A3, S1,

WQA05_BD TBW 868

10-Oct-201710-Oct-2017 29-Sep-201729-Sep-201726-Sep-2017 ü ü

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

GW-D3, GW-D5,

T2F, GW-T3E-A,

A1E, A1N,

A1, NLWS-N2,

A3, S1

08-Nov-201703-Oct-2017 29-Sep-201729-Sep-201726-Sep-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3, GW-D5,

T2F, GW-T3E-A,

A1E, A1N,

A1, NLWS-N2,

A3, S1,

WQA05_BD TBW 868

10-Oct-201710-Oct-2017 29-Sep-201729-Sep-201726-Sep-2017 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3, GW-D5,

T2F, GW-T3E-A,

A1E, A1N,

A1, NLWS-N2,

A3, S1,

WQA05_BD TBW 868

10-Oct-201710-Oct-2017 29-Sep-201729-Sep-201726-Sep-2017 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.00  10.001 10 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 11 ûChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 20.00  10.002 10 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 16.67  10.002 12 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 16.67  10.002 12 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 14.29  10.002 14 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.81  10.004 37 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 16.67  10.001 6 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 16.67  10.001 6 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 10.81  10.004 37 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.56  10.001 18 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.41  5.002 37 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 16.67  5.001 6 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 16.67  5.001 6 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 5.41  5.002 37 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.41  5.002 37 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 16.67  5.001 6 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 16.67  5.001 6 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 5.41  5.002 37 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.41  5.002 37 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 16.67  5.001 6 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.41  5.002 37 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Fresh Water -Suite 

B by ORC-ICPMS

EG094B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Fresh Water -Suite B by 

ORC-ICPMS

EG094B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER



8 of 8:Page

Work Order :

:Client

EP1710595

MRIA

MRIA - R8 Rehab:Project

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to APHA 10200 H. The pigments are extracted into aqueous acetone. The optical density of 

the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.

Chlorophyll a and Pheophytin a EP008 WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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QA/QC Compliance Assessment to assist with Quality Review
Work Order : EP1710522 Page : 1 of 7

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson Telephone : 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 22-Sep-2017

Site : ---- Issue Date : 03-Oct-2017

Tim Williamson:Sampler No. of samples received : 2

:Order number W81020-103 No. of samples analysed : 2

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l Matrix Spike outliers exist - please see following pages for full details.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Quality Control Samples

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

EP1710492--001 ----Nitrite + Nitrate as NAnonymous MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  10.000 11

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  5.000 11

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

BH12, GW-D8 21-Mar-2018---- 28-Sep-2017----22-Sep-2017 ---- ü
EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

Clear Plastic Bottle - Filtered; Lab-acidified (EG094B-F)

BH12, GW-D8 21-Mar-2018---- 30-Sep-2017----22-Sep-2017 ---- ü
EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

BH12, GW-D8 20-Oct-2017---- 22-Sep-2017----22-Sep-2017 ---- ü
EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

BH12, GW-D8 24-Sep-2017---- 22-Sep-2017----22-Sep-2017 ---- ü
EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

BH12, GW-D8 20-Oct-2017---- 22-Sep-2017----22-Sep-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

BH12, GW-D8 20-Oct-201720-Oct-2017 28-Sep-201728-Sep-201722-Sep-2017 ü ü
EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

BH12, GW-D8 20-Oct-201720-Oct-2017 28-Sep-201728-Sep-201722-Sep-2017 ü ü
EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

BH12, GW-D8 24-Sep-2017---- 22-Sep-2017----22-Sep-2017 ---- ü
EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

BH12, GW-D8 07-Nov-201729-Sep-2017 29-Sep-201728-Sep-201722-Sep-2017 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

BH12, GW-D8 06-Oct-201706-Oct-2017 28-Sep-201728-Sep-201722-Sep-2017 ü ü
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

BH12, GW-D8 07-Nov-201729-Sep-2017 29-Sep-201728-Sep-201722-Sep-2017 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

BH12, GW-D8 06-Oct-201706-Oct-2017 28-Sep-201728-Sep-201722-Sep-2017 ü ü
EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

BH12, GW-D8 06-Oct-201706-Oct-2017 28-Sep-201728-Sep-201722-Sep-2017 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 40.00  10.002 5 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 13.33  10.002 15 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 13.33  10.002 15 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 11 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Matrix Spikes (MS) - Continued

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  5.000 11 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Fresh Water -Suite 

B by ORC-ICPMS

EG094B-F WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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Work Order : EP1710339 Page : 1 of 8

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson Telephone : 08 9209 7655

:Project MRIA - R8 Water Monitoring Date Samples Received : 19-Sep-2017

Site : ---- Issue Date : 27-Sep-2017

Tim Williamson:Sampler No. of samples received : 8

:Order number W81020-103 No. of samples analysed : 8

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.
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Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardChlorophyll a and Pheophytin a  0.00  10.000 26

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  5.00  10.001 20

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

BLNS-B1, A2,

A2S, FS2,

FS4A, RD1,

RD1A, WQA02_190917

18-Mar-2018---- 23-Sep-2017----19-Sep-2017 ---- ü

EG020T: Total Metals by ICP-MS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG020A-T)

BLNS-B1, A2,

A2S, FS2,

FS4A, RD1,

RD1A, WQA02_190917

18-Mar-201818-Mar-2018 23-Sep-201723-Sep-201719-Sep-2017 ü ü

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG093B-F)

BLNS-B1, A2,

A2S, FS2,

FS4A, RD1,

RD1A, WQA02_190917

18-Mar-2018---- 22-Sep-2017----19-Sep-2017 ---- ü

EG093T: Total Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG093B-T)

BLNS-B1, A2,

A2S, FS2,

FS4A, RD1,

RD1A, WQA02_190917

18-Mar-201818-Mar-2018 22-Sep-201722-Sep-201719-Sep-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

BLNS-B1, A2,

A2S, FS2,

FS4A, RD1,

RD1A, WQA02_190917

17-Oct-2017---- 20-Sep-2017----19-Sep-2017 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

BLNS-B1, A2,

A2S, FS2,

FS4A, RD1,

RD1A, WQA02_190917

21-Sep-2017---- 20-Sep-2017----19-Sep-2017 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

BLNS-B1, A2,

A2S, FS2,

FS4A, RD1,

RD1A, WQA02_190917

17-Oct-2017---- 20-Sep-2017----19-Sep-2017 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

BLNS-B1, A2,

A2S, FS2,

FS4A, RD1,

RD1A, WQA02_190917

17-Oct-201717-Oct-2017 27-Sep-201726-Sep-201719-Sep-2017 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

BLNS-B1, A2,

A2S, FS2,

FS4A, RD1,

RD1A, WQA02_190917

17-Oct-201717-Oct-2017 27-Sep-201726-Sep-201719-Sep-2017 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

BLNS-B1, A2,

A2S, FS2,

FS4A, RD1,

RD1A, WQA02_190917

21-Sep-2017---- 20-Sep-2017----19-Sep-2017 ---- ü

EP008: Chlorophyll a & Pheophytin a

White Plastic Bottle - Unpreserved (EP008)

BLNS-B1, A2,

A2S, FS2,

FS4A, RD1,

RD1A, WQA02_190917

21-Sep-2017---- 20-Sep-2017----19-Sep-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

BLNS-B1, A2,

A2S, FS2,

FS4A, RD1,

RD1A, WQA02_190917

31-Oct-201726-Sep-2017 22-Sep-201721-Sep-201719-Sep-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

BLNS-B1, A2,

A2S, FS2,

FS4A, RD1,

RD1A, WQA02_190917

03-Oct-201703-Oct-2017 26-Sep-201726-Sep-201719-Sep-2017 ü ü

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

BLNS-B1, A2,

A2S, FS2,

FS4A, RD1,

RD1A, WQA02_190917

31-Oct-201726-Sep-2017 22-Sep-201721-Sep-201719-Sep-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

BLNS-B1, A2,

A2S, FS2,

FS4A, RD1,

RD1A, WQA02_190917

03-Oct-201703-Oct-2017 26-Sep-201726-Sep-201719-Sep-2017 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

BLNS-B1, A2,

A2S, FS2,

FS4A, RD1,

RD1A, WQA02_190917

03-Oct-201703-Oct-2017 26-Sep-201726-Sep-201719-Sep-2017 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 26 ûChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 12.50  10.001 8 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 14.29  10.002 14 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 22.22  10.002 9 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 12.50  10.001 8 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 12.50  10.002 16 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 12.50  10.001 8 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  10.001 20 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 7.69  5.002 26 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 7.69  5.002 26 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Saline Water -Suite 

B by ORC-ICPMS

EG093B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Saline Water -Suite B by 

ORC-ICPMS

EG093B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to APHA 10200 H. The pigments are extracted into aqueous acetone. The optical density of 

the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.

Chlorophyll a and Pheophytin a EP008 WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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QA/QC Compliance Assessment to assist with Quality Review
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson Telephone : 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 19-Oct-2017

Site : ---- Issue Date : 26-Oct-2017

Rachel Champion:Sampler No. of samples received : 13

:Order number W81020-103 No. of samples analysed : 13

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.
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Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardChlorophyll a and Pheophytin a  0.00  10.000 13

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  5.56  10.001 18

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

A2, A2S,

BLNS-B1, WQA02_171017

16-Apr-2018---- 25-Oct-2017----18-Oct-2017 ---- ü

Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

T4C, GW-T3E-A,

T2F, GW-D5,

T3B, BH10,

GW-D3, GW-D7,

WQA01_191017

17-Apr-2018---- 25-Oct-2017----19-Oct-2017 ---- ü

EG020T: Total Metals by ICP-MS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG020A-T)

A2, A2S,

BLNS-B1, WQA02_171017

16-Apr-201816-Apr-2018 25-Oct-201725-Oct-201718-Oct-2017 ü ü

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

Clear Plastic Bottle - Filtered; Lab-acidified (EG094B-F)

A2, A2S,

BLNS-B1, WQA02_171017

16-Apr-2018---- 25-Oct-2017----18-Oct-2017 ---- ü

Clear Plastic Bottle - Filtered; Lab-acidified (EG094B-F)

T4C, GW-T3E-A,

T2F, GW-D5,

T3B, BH10,

GW-D3, GW-D7,

WQA01_191017

17-Apr-2018---- 25-Oct-2017----19-Oct-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG094T: Total metals in Fresh water by ORC-ICPMS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG094B-T)

A2, A2S,

BLNS-B1, WQA02_171017

16-Apr-201816-Apr-2018 25-Oct-201725-Oct-201718-Oct-2017 ü ü

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

A2, A2S,

BLNS-B1, WQA02_171017

15-Nov-2017---- 19-Oct-2017----18-Oct-2017 ---- ü

Clear Plastic Bottle - Sulfuric Acid (EK055G)

T4C, GW-T3E-A,

T2F, GW-D5,

T3B, BH10,

GW-D3, GW-D7,

WQA01_191017

16-Nov-2017---- 19-Oct-2017----19-Oct-2017 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

A2, A2S,

BLNS-B1, WQA02_171017

20-Oct-2017---- 19-Oct-2017----18-Oct-2017 ---- ü

Clear Plastic Bottle - Natural (EK057G)

T4C, GW-T3E-A,

T2F, GW-D5,

T3B, BH10,

GW-D3, GW-D7,

WQA01_191017

21-Oct-2017---- 19-Oct-2017----19-Oct-2017 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

A2, A2S,

BLNS-B1, WQA02_171017

15-Nov-2017---- 19-Oct-2017----18-Oct-2017 ---- ü

Clear Plastic Bottle - Sulfuric Acid (EK059G)

T4C, GW-T3E-A,

T2F, GW-D5,

T3B, BH10,

GW-D3, GW-D7,

WQA01_191017

16-Nov-2017---- 19-Oct-2017----19-Oct-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

A2, A2S,

BLNS-B1, WQA02_171017

15-Nov-201715-Nov-2017 23-Oct-201723-Oct-201718-Oct-2017 ü ü

Clear Plastic Bottle - Sulfuric Acid (EK061G)

T4C, GW-T3E-A,

T2F, GW-D5,

T3B, BH10,

GW-D3, GW-D7,

WQA01_191017

16-Nov-201716-Nov-2017 23-Oct-201723-Oct-201719-Oct-2017 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

A2, A2S,

BLNS-B1, WQA02_171017

15-Nov-201715-Nov-2017 23-Oct-201723-Oct-201718-Oct-2017 ü ü

Clear Plastic Bottle - Sulfuric Acid (EK067G)

T4C, GW-T3E-A,

T2F, GW-D5,

T3B, BH10,

GW-D3, GW-D7,

WQA01_191017

16-Nov-201716-Nov-2017 23-Oct-201723-Oct-201719-Oct-2017 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

A2, A2S,

BLNS-B1, WQA02_171017

20-Oct-2017---- 19-Oct-2017----18-Oct-2017 ---- ü

Clear Plastic Bottle - Natural (EK071G)

T4C, GW-T3E-A,

T2F, GW-D5,

T3B, BH10,

GW-D3, GW-D7,

WQA01_191017

21-Oct-2017---- 19-Oct-2017----19-Oct-2017 ---- ü

EP008: Chlorophyll a & Pheophytin a

Glass Fibre Filter Paper (Chlorophyll) (EP008)

A2, A2S,

BLNS-B1, WQA02_171017

08-Nov-2017---- 24-Oct-2017----18-Oct-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

A2, A2S,

BLNS-B1, WQA02_171017

03-Dec-201725-Oct-2017 24-Oct-201724-Oct-201718-Oct-2017 ü ü

Amber Glass Bottle - Unpreserved (EP071)

T4C, GW-T3E-A,

T2F, GW-D5,

T3B, BH10,

GW-D3, GW-D7,

WQA01_191017

03-Dec-201726-Oct-2017 24-Oct-201724-Oct-201719-Oct-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

A2, A2S,

BLNS-B1, WQA02_171017

01-Nov-201701-Nov-2017 23-Oct-201723-Oct-201718-Oct-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

T4C, GW-T3E-A,

T2F, GW-D5,

T3B, BH10,

GW-D3, GW-D7,

WQA01_191017

02-Nov-201702-Nov-2017 23-Oct-201723-Oct-201719-Oct-2017 ü ü

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

A2, A2S,

BLNS-B1, WQA02_171017

03-Dec-201725-Oct-2017 24-Oct-201724-Oct-201718-Oct-2017 ü ü

Amber Glass Bottle - Unpreserved (EP071)

T4C, GW-T3E-A,

T2F, GW-D5,

T3B, BH10,

GW-D3, GW-D7,

WQA01_191017

03-Dec-201726-Oct-2017 24-Oct-201724-Oct-201719-Oct-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

A2, A2S,

BLNS-B1, WQA02_171017

01-Nov-201701-Nov-2017 23-Oct-201723-Oct-201718-Oct-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

T4C, GW-T3E-A,

T2F, GW-D5,

T3B, BH10,

GW-D3, GW-D7,

WQA01_191017

02-Nov-201702-Nov-2017 23-Oct-201723-Oct-201719-Oct-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

A2, A2S,

BLNS-B1, WQA02_171017

01-Nov-201701-Nov-2017 23-Oct-201723-Oct-201718-Oct-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

T4C, GW-T3E-A,

T2F, GW-D5,

T3B, BH10,

GW-D3, GW-D7,

WQA01_191017

02-Nov-201702-Nov-2017 23-Oct-201723-Oct-201719-Oct-2017 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 13.33  10.002 15 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 13 ûChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 13.33  10.002 15 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 12.50  10.002 16 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 11.43  10.004 35 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 25.00  10.001 4 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 25.00  10.001 4 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 10.71  10.003 28 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.56  10.001 18 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.71  5.002 35 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 25.00  5.001 4 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 25.00  5.001 4 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 7.14  5.002 28 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.71  5.002 35 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 25.00  5.001 4 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 25.00  5.001 4 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 7.14  5.002 28 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.71  5.002 35 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 25.00  5.001 4 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 7.14  5.002 28 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Fresh Water -Suite 

B by ORC-ICPMS

EG094B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Fresh Water -Suite B by 

ORC-ICPMS

EG094B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to APHA 10200 H. The pigments are extracted into aqueous acetone. The optical density of 

the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.

Chlorophyll a and Pheophytin a EP008 WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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QA/QC Compliance Assessment to assist with Quality Review
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson Telephone : 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 24-Oct-2017

Site : ---- Issue Date : 31-Oct-2017

Tim Williamson:Sampler No. of samples received : 15

:Order number W81020-103 No. of samples analysed : 15

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardChlorophyll a and Pheophytin a  0.00  10.000 14

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  10.000 20

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  5.000 20

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, RD1A,

S1, A3

21-Apr-2018---- 30-Oct-2017----23-Oct-2017 ---- ü

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

GW-D4, T4B,

T3C, D1,

D2

22-Apr-2018---- 30-Oct-2017----24-Oct-2017 ---- ü

EG020T: Total Metals by ICP-MS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG020A-T)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, RD1A,

S1, A3

21-Apr-201821-Apr-2018 27-Oct-201727-Oct-201723-Oct-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG094B-F)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, RD1A,

S1, A3

21-Apr-2018---- 30-Oct-2017----23-Oct-2017 ---- ü

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG094B-F)

GW-D4, T4B,

T3C, D1,

D2

22-Apr-2018---- 30-Oct-2017----24-Oct-2017 ---- ü

EG094T: Total metals in Fresh water by ORC-ICPMS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG094B-T)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, RD1A,

S1, A3

21-Apr-201821-Apr-2018 30-Oct-201730-Oct-201723-Oct-2017 ü ü

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, RD1A,

S1, A3

20-Nov-2017---- 24-Oct-2017----23-Oct-2017 ---- ü

Clear Plastic Bottle - Sulfuric Acid (EK055G)

GW-D4, T4B,

T3C, D1,

D2

21-Nov-2017---- 24-Oct-2017----24-Oct-2017 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, RD1A,

S1, A3

25-Oct-2017---- 24-Oct-2017----23-Oct-2017 ---- ü

Clear Plastic Bottle - Natural (EK057G)

GW-D4, T4B,

T3C, D1,

D2

26-Oct-2017---- 24-Oct-2017----24-Oct-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, RD1A,

S1, A3

20-Nov-2017---- 24-Oct-2017----23-Oct-2017 ---- ü

Clear Plastic Bottle - Sulfuric Acid (EK059G)

GW-D4, T4B,

T3C, D1,

D2

21-Nov-2017---- 24-Oct-2017----24-Oct-2017 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, RD1A,

S1, A3

20-Nov-201720-Nov-2017 31-Oct-201731-Oct-201723-Oct-2017 ü ü

Clear Plastic Bottle - Sulfuric Acid (EK061G)

GW-D4, T4B,

T3C, D1,

D2

21-Nov-201721-Nov-2017 31-Oct-201731-Oct-201724-Oct-2017 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, RD1A,

S1, A3

20-Nov-201720-Nov-2017 31-Oct-201731-Oct-201723-Oct-2017 ü ü

Clear Plastic Bottle - Sulfuric Acid (EK067G)

GW-D4, T4B,

T3C, D1,

D2

21-Nov-201721-Nov-2017 31-Oct-201731-Oct-201724-Oct-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, RD1A,

S1, A3

25-Oct-2017---- 24-Oct-2017----23-Oct-2017 ---- ü

Clear Plastic Bottle - Natural (EK071G)

GW-D4, T4B,

T3C, D1,

D2

26-Oct-2017---- 24-Oct-2017----24-Oct-2017 ---- ü

EP008: Chlorophyll a & Pheophytin a

Glass Fibre Filter Paper (Chlorophyll) (EP008)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, RD1A,

S1, A3

13-Nov-2017---- 30-Oct-2017----23-Oct-2017 ---- ü

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, RD1A,

S1, A3

06-Dec-201730-Oct-2017 27-Oct-201727-Oct-201723-Oct-2017 ü ü

Amber Glass Bottle - Unpreserved (EP071)

GW-D4, T4B,

T3C, D1,

D2

06-Dec-201731-Oct-2017 27-Oct-201727-Oct-201724-Oct-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, RD1A,

S1, A3

06-Nov-201706-Nov-2017 30-Oct-201730-Oct-201723-Oct-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D4, T4B,

T3C, D1,

D2

07-Nov-201707-Nov-2017 30-Oct-201730-Oct-201724-Oct-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, RD1A,

S1, A3

06-Dec-201730-Oct-2017 27-Oct-201727-Oct-201723-Oct-2017 ü ü

Amber Glass Bottle - Unpreserved (EP071)

GW-D4, T4B,

T3C, D1,

D2

06-Dec-201731-Oct-2017 27-Oct-201727-Oct-201724-Oct-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, RD1A,

S1, A3

06-Nov-201706-Nov-2017 30-Oct-201730-Oct-201723-Oct-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D4, T4B,

T3C, D1,

D2

07-Nov-201707-Nov-2017 30-Oct-201730-Oct-201724-Oct-2017 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, RD1A,

S1, A3

06-Nov-201706-Nov-2017 30-Oct-201730-Oct-201723-Oct-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D4, T4B,

T3C, D1,

D2

07-Nov-201707-Nov-2017 30-Oct-201730-Oct-201724-Oct-2017 ü ü



7 of 10:Page

Work Order :

:Client

EP1711878

MRIA

MRIA (Roe 8 Rehab):Project

Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 14 ûChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 12.12  10.004 33 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 13.33  10.002 15 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 20.00  10.002 10 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 10.00  10.004 40 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 20 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 12.50  10.002 16 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 6.06  5.002 33 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 6.06  5.002 33 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 6.06  5.002 33 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  5.000 20 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Fresh Water -Suite 

B by ORC-ICPMS

EG094B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Fresh Water -Suite B by 

ORC-ICPMS

EG094B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to APHA 10200 H. The pigments are extracted into aqueous acetone. The optical density of 

the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.

Chlorophyll a and Pheophytin a EP008 WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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QA/QC Compliance Assessment to assist with Quality Review
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson Telephone : 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 27-Oct-2017

Site : ---- Issue Date : 06-Nov-2017

Rachel Champion:Sampler No. of samples received : 2

:Order number W81020-103 No. of samples analysed : 2

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l Matrix Spike outliers exist - please see following pages for full details.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Quality Control Samples

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

EP1712029--001 ----Nitrite + Nitrate as NAnonymous MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  10.000 8

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  5.000 8

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

BH12, GW-D8 24-Apr-2018---- 01-Nov-2017----26-Oct-2017 ---- ü
EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG094B-F)

BH12, GW-D8 24-Apr-2018---- 02-Nov-2017----26-Oct-2017 ---- ü
EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

BH12, GW-D8 23-Nov-2017---- 27-Oct-2017----26-Oct-2017 ---- ü
EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

BH12, GW-D8 28-Oct-2017---- 27-Oct-2017----26-Oct-2017 ---- ü
EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

BH12, GW-D8 23-Nov-2017---- 27-Oct-2017----26-Oct-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

BH12, GW-D8 23-Nov-201723-Nov-2017 04-Nov-201703-Nov-201726-Oct-2017 ü ü
EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

BH12, GW-D8 23-Nov-201723-Nov-2017 04-Nov-201703-Nov-201726-Oct-2017 ü ü
EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

BH12, GW-D8 28-Oct-2017---- 27-Oct-2017----26-Oct-2017 ---- ü
EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

BH12, GW-D8 10-Dec-201702-Nov-2017 01-Nov-201731-Oct-201726-Oct-2017 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

BH12, GW-D8 09-Nov-201709-Nov-2017 02-Nov-201702-Nov-201726-Oct-2017 ü ü
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

BH12, GW-D8 10-Dec-201702-Nov-2017 01-Nov-201731-Oct-201726-Oct-2017 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

BH12, GW-D8 09-Nov-201709-Nov-2017 02-Nov-201702-Nov-201726-Oct-2017 ü ü
EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

BH12, GW-D8 09-Nov-201709-Nov-2017 02-Nov-201702-Nov-201726-Oct-2017 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 50.00  10.001 2 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 33.33  10.001 3 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 16.67  10.002 12 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 8 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 13.33  10.002 15 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 50.00  5.001 2 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 33.33  5.001 3 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 50.00  5.001 2 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 33.33  5.001 3 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 50.00  5.001 2 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Matrix Spikes (MS) - Continued

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  5.000 8 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Fresh Water -Suite 

B by ORC-ICPMS

EG094B-F WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson Telephone : 08 9209 7655

:Project MRIA - R8 Rehab Date Samples Received : 17-Nov-2017

Site : ---- Issue Date : 27-Nov-2017

Rachel Champion:Sampler No. of samples received : 14

:Order number W81020-103 No. of samples analysed : 14

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardChlorophyll a and Pheophytin a  0.00  10.000 6

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

D1, D2,

T2F, GW-T3E-A,

GW-D3, GW-D4,

GW-D5, T3B,

T4B, WQA02_151117,

BLNS-B1, A2,

A2S

16-May-2018---- 23-Nov-2017----17-Nov-2017 ---- ü

EG020T: Total Metals by ICP-MS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG020A-T)

WQA02_151117, BLNS-B1,

A2, A2S

16-May-201816-May-2018 23-Nov-201723-Nov-201717-Nov-2017 ü ü

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG094B-F)

D1, D2,

T2F, GW-T3E-A,

GW-D3, GW-D4,

GW-D5, T3B,

T4B, WQA02_151117,

BLNS-B1, A2,

A2S

16-May-2018---- 24-Nov-2017----17-Nov-2017 ---- ü

EG094T: Total metals in Fresh water by ORC-ICPMS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG094B-T)

WQA02_151117, BLNS-B1,

A2, A2S

16-May-201816-May-2018 24-Nov-201724-Nov-201717-Nov-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

D1, D2,

T2F, GW-T3E-A,

GW-D3, GW-D4,

GW-D5, T3B,

T4B, WQA02_151117,

BLNS-B1, A2,

A2S

15-Dec-2017---- 17-Nov-2017----17-Nov-2017 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

D1, D2,

T2F, GW-T3E-A,

GW-D3, GW-D4,

GW-D5, T3B,

T4B, WQA02_151117,

BLNS-B1, A2,

A2S

19-Nov-2017---- 17-Nov-2017----17-Nov-2017 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

D1, D2,

T2F, GW-T3E-A,

GW-D3, GW-D4,

GW-D5, T3B,

T4B, WQA02_151117,

BLNS-B1, A2,

A2S

15-Dec-2017---- 17-Nov-2017----17-Nov-2017 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

D1, D2,

T2F, GW-T3E-A,

GW-D3, GW-D4,

GW-D5, T3B,

T4B, WQA02_151117,

BLNS-B1, A2,

A2S

15-Dec-201715-Dec-2017 21-Nov-201721-Nov-201717-Nov-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

D1, D2,

T2F, GW-T3E-A,

GW-D3, GW-D4,

GW-D5, T3B,

T4B, WQA02_151117,

BLNS-B1, A2,

A2S

15-Dec-201715-Dec-2017 21-Nov-201721-Nov-201717-Nov-2017 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

D1, D2,

T2F, GW-T3E-A,

GW-D3, GW-D4,

GW-D5, T3B,

T4B, WQA02_151117,

BLNS-B1, A2,

A2S

19-Nov-2017---- 17-Nov-2017----17-Nov-2017 ---- ü

EP008: Chlorophyll a & Pheophytin a

Glass Fibre Filter Paper (Chlorophyll) (EP008)

WQA02_151117, BLNS-B1,

A2, A2S

08-Dec-2017---- 21-Nov-2017----17-Nov-2017 ---- ü

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

D1, D2,

T2F, GW-T3E-A,

GW-D3, GW-D4,

GW-D5, T3B,

T4B, WQA02_151117,

BLNS-B1, A2,

A2S

01-Jan-201824-Nov-2017 23-Nov-201722-Nov-201717-Nov-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

D1, D2,

T2F, GW-T3E-A,

GW-D3, GW-D4,

GW-D5, T3B,

T4B, WQA02_151117,

BLNS-B1, A2,

A2S, WQA05_DB TBW 1132

01-Dec-201701-Dec-2017 22-Nov-201722-Nov-201717-Nov-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

D1, D2,

T2F, GW-T3E-A,

GW-D3, GW-D4,

GW-D5, T3B,

T4B, WQA02_151117,

BLNS-B1, A2,

A2S

01-Jan-201824-Nov-2017 23-Nov-201722-Nov-201717-Nov-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

D1, D2,

T2F, GW-T3E-A,

GW-D3, GW-D4,

GW-D5, T3B,

T4B, WQA02_151117,

BLNS-B1, A2,

A2S, WQA05_DB TBW 1132

01-Dec-201701-Dec-2017 22-Nov-201722-Nov-201717-Nov-2017 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

D1, D2,

T2F, GW-T3E-A,

GW-D3, GW-D4,

GW-D5, T3B,

T4B, WQA02_151117,

BLNS-B1, A2,

A2S, WQA05_DB TBW 1132

01-Dec-201701-Dec-2017 22-Nov-201722-Nov-201717-Nov-2017 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 14.29  10.002 14 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 6 ûChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.26  10.004 39 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 25.00  10.001 4 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 25.00  10.001 4 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 10.26  10.004 39 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 16.67  5.001 6 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.13  5.002 39 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 25.00  5.001 4 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 25.00  5.001 4 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 5.13  5.002 39 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 16.67  5.001 6 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.13  5.002 39 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 25.00  5.001 4 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 25.00  5.001 4 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 5.13  5.002 39 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.13  5.002 39 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 25.00  5.001 4 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.13  5.002 39 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Fresh Water -Suite 

B by ORC-ICPMS

EG094B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Fresh Water -Suite B by 

ORC-ICPMS

EG094B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to APHA 10200 H. The pigments are extracted into aqueous acetone. The optical density of 

the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.

Chlorophyll a and Pheophytin a EP008 WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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QA/QC Compliance Assessment to assist with Quality Review
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson Telephone : 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 15-Nov-2017

Site : ---- Issue Date : 22-Nov-2017

Rachel Champion:Sampler No. of samples received : 9

:Order number W81020-103 No. of samples analysed : 9

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l Matrix Spike outliers exist - please see following pages for full details.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Quality Control Samples

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

EP1712848--001 ----Total Kjeldahl Nitrogen 

as N

Anonymous MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardChlorophyll a and Pheophytin a  0.00  10.000 24

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  10.000 20

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  5.000 20

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, S1,

A3

14-May-2018---- 21-Nov-2017----15-Nov-2017 ---- ü

EG020T: Total Metals by ICP-MS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG020A-T)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, S1,

A3

14-May-201814-May-2018 21-Nov-201721-Nov-201715-Nov-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG094B-F)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, S1,

A3

14-May-2018---- 22-Nov-2017----15-Nov-2017 ---- ü

EG094T: Total metals in Fresh water by ORC-ICPMS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG094B-T)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, S1,

A3

14-May-201814-May-2018 22-Nov-201722-Nov-201715-Nov-2017 ü ü

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, S1,

A3

13-Dec-2017---- 15-Nov-2017----15-Nov-2017 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, S1,

A3

17-Nov-2017---- 15-Nov-2017----15-Nov-2017 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, S1,

A3

13-Dec-2017---- 15-Nov-2017----15-Nov-2017 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, S1,

A3

13-Dec-201713-Dec-2017 17-Nov-201717-Nov-201715-Nov-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, S1,

A3

13-Dec-201713-Dec-2017 17-Nov-201717-Nov-201715-Nov-2017 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, S1,

A3

17-Nov-2017---- 15-Nov-2017----15-Nov-2017 ---- ü

EP008: Chlorophyll a & Pheophytin a

Glass Fibre Filter Paper (Chlorophyll) (EP008)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, S1,

A3

06-Dec-2017---- 16-Nov-2017----15-Nov-2017 ---- ü

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, S1,

A3

27-Dec-201722-Nov-2017 20-Nov-201717-Nov-201715-Nov-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, S1,

A3

29-Nov-201729-Nov-2017 17-Nov-201717-Nov-201715-Nov-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, S1,

A3

27-Dec-201722-Nov-2017 20-Nov-201717-Nov-201715-Nov-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, S1,

A3

29-Nov-201729-Nov-2017 17-Nov-201717-Nov-201715-Nov-2017 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

A1, A1N,

A1E, NLWS-N2,

FS2, FS4A,

RD1, S1,

A3

29-Nov-201729-Nov-2017 17-Nov-201717-Nov-201715-Nov-2017 ü ü



6 of 9:Page

Work Order :

:Client

EP1712847

MRIA

MRIA (Roe 8 Rehab):Project

Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 24 ûChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 20.00  10.002 10 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 13.33  10.002 15 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 13.33  10.002 15 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.81  10.004 37 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 20.00  10.002 10 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 20.00  10.002 10 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 10.00  10.004 40 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 20 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 8.33  5.002 24 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.41  5.002 37 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 8.33  5.002 24 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.41  5.002 37 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.41  5.002 37 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  5.000 20 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Fresh Water -Suite 

B by ORC-ICPMS

EG094B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Fresh Water -Suite B by 

ORC-ICPMS

EG094B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to APHA 10200 H. The pigments are extracted into aqueous acetone. The optical density of 

the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.

Chlorophyll a and Pheophytin a EP008 WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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QA/QC Compliance Assessment to assist with Quality Review
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson Telephone : 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 20-Dec-2017

Site : ---- Issue Date : 29-Dec-2017

Rachel Champion:Sampler No. of samples received : 16

:Order number W81020-103 No. of samples analysed : 16

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  10.000 16

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  5.000 16

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

BH-12, D1,

T4B, D2,

GW-D4, T4B,

GW-D3

17-Jun-2018---- 22-Dec-2017----19-Dec-2017 ---- ü

Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

GW-T3E-A, GW-D5,

T2F, T3C,

BH10, T3B,

GW-D8

18-Jun-2018---- 22-Dec-2017----20-Dec-2017 ---- ü

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

Clear Plastic Bottle - Filtered; Lab-acidified (EG093B-F)

BH-12, D1,

T4B, D2,

GW-D4, T4B,

GW-D3

17-Jun-2018---- 22-Dec-2017----19-Dec-2017 ---- ü

Clear Plastic Bottle - Filtered; Lab-acidified (EG093B-F)

GW-T3E-A, GW-D5,

T2F, T3C,

BH10, T3B,

GW-D8

18-Jun-2018---- 22-Dec-2017----20-Dec-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

BH-12, D1,

T4B, D2,

GW-D4, T4B,

GW-D3

16-Jan-2018---- 20-Dec-2017----19-Dec-2017 ---- ü

Clear Plastic Bottle - Sulfuric Acid (EK055G)

GW-T3E-A, GW-D5,

T2F, T3C,

BH10, T3B,

GW-D8

17-Jan-2018---- 20-Dec-2017----20-Dec-2017 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

BH-12, D1,

T4B, D2,

GW-D4, T4B,

GW-D3

21-Dec-2017---- 20-Dec-2017----19-Dec-2017 ---- ü

Clear Plastic Bottle - Natural (EK057G)

GW-T3E-A, GW-D5,

T2F, T3C,

BH10, T3B,

GW-D8

22-Dec-2017---- 20-Dec-2017----20-Dec-2017 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

BH-12, D1,

T4B, D2,

GW-D4, T4B,

GW-D3

16-Jan-2018---- 20-Dec-2017----19-Dec-2017 ---- ü

Clear Plastic Bottle - Sulfuric Acid (EK059G)

GW-T3E-A, GW-D5,

T2F, T3C,

BH10, T3B,

GW-D8

17-Jan-2018---- 20-Dec-2017----20-Dec-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

BH-12, D1,

T4B, D2,

GW-D4, T4B,

GW-D3

16-Jan-201816-Jan-2018 28-Dec-201728-Dec-201719-Dec-2017 ü ü

Clear Plastic Bottle - Sulfuric Acid (EK061G)

GW-T3E-A, GW-D5,

T2F, T3C,

BH10, T3B,

GW-D8

17-Jan-201817-Jan-2018 28-Dec-201728-Dec-201720-Dec-2017 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

BH-12, D1,

T4B, D2,

GW-D4, T4B,

GW-D3

16-Jan-201816-Jan-2018 28-Dec-201728-Dec-201719-Dec-2017 ü ü

Clear Plastic Bottle - Sulfuric Acid (EK067G)

GW-T3E-A, GW-D5,

T2F, T3C,

BH10, T3B,

GW-D8

17-Jan-201817-Jan-2018 28-Dec-201728-Dec-201720-Dec-2017 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

BH-12, D1,

T4B, D2,

GW-D4, T4B,

GW-D3

21-Dec-2017---- 20-Dec-2017----19-Dec-2017 ---- ü

Clear Plastic Bottle - Natural (EK071G)

GW-T3E-A, GW-D5,

T2F, T3C,

BH10, T3B,

GW-D8

22-Dec-2017---- 20-Dec-2017----20-Dec-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

BH-12, D1,

T4B, D2,

GW-D4, T4B,

GW-D3

30-Jan-201826-Dec-2017 21-Dec-201721-Dec-201719-Dec-2017 ü ü

Amber Glass Bottle - Unpreserved (EP071)

GW-T3E-A, GW-D5,

T2F, T3C,

BH10, T3B,

GW-D8

30-Jan-201827-Dec-2017 21-Dec-201721-Dec-201720-Dec-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

BH-12, D1,

T4B, D2,

GW-D4, T4B,

GW-D3, T4B-A,

T4B-B

02-Jan-201802-Jan-2018 22-Dec-201722-Dec-201719-Dec-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-T3E-A, GW-D5,

T2F, T3C,

BH10, T3B,

GW-D8

03-Jan-201803-Jan-2018 22-Dec-201722-Dec-201720-Dec-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

BH-12, D1,

T4B, D2,

GW-D4, T4B,

GW-D3

30-Jan-201826-Dec-2017 21-Dec-201721-Dec-201719-Dec-2017 ü ü

Amber Glass Bottle - Unpreserved (EP071)

GW-T3E-A, GW-D5,

T2F, T3C,

BH10, T3B,

GW-D8

30-Jan-201827-Dec-2017 21-Dec-201721-Dec-201720-Dec-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

BH-12, D1,

T4B, D2,

GW-D4, T4B,

GW-D3, T4B-A,

T4B-B

02-Jan-201802-Jan-2018 22-Dec-201722-Dec-201719-Dec-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-T3E-A, GW-D5,

T2F, T3C,

BH10, T3B,

GW-D8

03-Jan-201803-Jan-2018 22-Dec-201722-Dec-201720-Dec-2017 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

BH-12, D1,

T4B, D2,

GW-D4, T4B,

GW-D3, T4B-A,

T4B-B

02-Jan-201802-Jan-2018 22-Dec-201722-Dec-201719-Dec-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-T3E-A, GW-D5,

T2F, T3C,

BH10, T3B,

GW-D8

03-Jan-201803-Jan-2018 22-Dec-201722-Dec-201720-Dec-2017 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 14.29  10.002 14 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 10.81  10.004 37 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 12.90  10.004 31 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  10.004 40 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  10.004 40 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 16 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.41  5.002 37 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 6.45  5.002 31 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.41  5.002 37 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 6.45  5.002 31 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Matrix Spikes (MS) - Continued

NEPM 2013 B3 & ALS QC Standard 5.41  5.002 37 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 6.45  5.002 31 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  5.000 16 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Saline Water -Suite 

B by ORC-ICPMS

EG093B-F WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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QA/QC Compliance Assessment to assist with Quality Review
Work Order : EP1714152 Page : 1 of 9

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson Telephone : 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 14-Dec-2017

Site : ---- Issue Date : 22-Dec-2017

Rachel Champion:Sampler No. of samples received : 9

:Order number W81020-103 No. of samples analysed : 9

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardChlorophyll a and Pheophytin a  0.00  10.000 9

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  6.67  10.001 15

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

A1, A1N,

A1E, NLWS-N2,

FS2, A2S,

BLNS-B1, A2,

WQA02_131217

11-Jun-2018---- 18-Dec-2017----13-Dec-2017 ---- ü

EG020T: Total Metals by ICP-MS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG020A-T)

A1, A1N,

A1E, NLWS-N2,

FS2, A2S,

BLNS-B1, A2,

WQA02_131217

11-Jun-201811-Jun-2018 18-Dec-201718-Dec-201713-Dec-2017 ü ü

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG094B-F)

A1, A1N,

A1E, NLWS-N2,

FS2, A2S,

BLNS-B1, A2,

WQA02_131217

11-Jun-2018---- 20-Dec-2017----13-Dec-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG094T: Total metals in Fresh water by ORC-ICPMS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG094B-T)

A1, A1N,

A1E, NLWS-N2,

FS2, A2S,

BLNS-B1, A2,

WQA02_131217

11-Jun-201811-Jun-2018 20-Dec-201720-Dec-201713-Dec-2017 ü ü

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

A1, A1N,

A1E, NLWS-N2,

FS2, A2S,

BLNS-B1, A2,

WQA02_131217

10-Jan-2018---- 14-Dec-2017----13-Dec-2017 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

A1, A1N,

A1E, NLWS-N2,

FS2, A2S,

BLNS-B1, A2,

WQA02_131217

15-Dec-2017---- 14-Dec-2017----13-Dec-2017 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

A1, A1N,

A1E, NLWS-N2,

FS2, A2S,

BLNS-B1, A2,

WQA02_131217

10-Jan-2018---- 14-Dec-2017----13-Dec-2017 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

A1, A1N,

A1E, NLWS-N2,

FS2, A2S,

BLNS-B1, A2,

WQA02_131217

10-Jan-201810-Jan-2018 20-Dec-201720-Dec-201713-Dec-2017 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

A1, A1N,

A1E, NLWS-N2,

FS2, A2S,

BLNS-B1, A2,

WQA02_131217

10-Jan-201810-Jan-2018 20-Dec-201720-Dec-201713-Dec-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

A1, A1N,

A1E, NLWS-N2,

FS2, A2S,

BLNS-B1, A2,

WQA02_131217

15-Dec-2017---- 14-Dec-2017----13-Dec-2017 ---- ü

EP008: Chlorophyll a & Pheophytin a

Glass Fibre Filter Paper (Chlorophyll) (EP008)

A1, A1N,

A1E, NLWS-N2,

FS2, A2S,

BLNS-B1, A2,

WQA02_131217

03-Jan-2018---- 19-Dec-2017----13-Dec-2017 ---- ü

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

A1, A1N,

A1E, NLWS-N2,

FS2, A2S,

BLNS-B1, A2,

WQA02_131217

28-Jan-201820-Dec-2017 20-Dec-201719-Dec-201713-Dec-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

A1, A1N,

A1E, NLWS-N2,

FS2, A2S,

BLNS-B1, A2,

WQA02_131217

27-Dec-201727-Dec-2017 19-Dec-201719-Dec-201713-Dec-2017 ü ü

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

A1, A1N,

A1E, NLWS-N2,

FS2, A2S,

BLNS-B1, A2,

WQA02_131217

28-Jan-201820-Dec-2017 20-Dec-201719-Dec-201713-Dec-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

A1, A1N,

A1E, NLWS-N2,

FS2, A2S,

BLNS-B1, A2,

WQA02_131217

27-Dec-201727-Dec-2017 19-Dec-201719-Dec-201713-Dec-2017 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

A1, A1N,

A1E, NLWS-N2,

FS2, A2S,

BLNS-B1, A2,

WQA02_131217

27-Dec-201727-Dec-2017 19-Dec-201719-Dec-201713-Dec-2017 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 9 ûChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 11.11  10.001 9 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 22.22  10.002 9 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 11.11  10.001 9 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 18.18  10.004 22 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 11.11  10.001 9 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 11.11  10.001 9 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 13.33  10.002 15 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 6.67  10.001 15 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 9.09  5.002 22 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 9.09  5.002 22 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 9.09  5.002 22 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Fresh Water -Suite 

B by ORC-ICPMS

EG094B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Fresh Water -Suite B by 

ORC-ICPMS

EG094B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to APHA 10200 H. The pigments are extracted into aqueous acetone. The optical density of 

the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.

Chlorophyll a and Pheophytin a EP008 WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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QA/QC Compliance Assessment to assist with Quality Review
Work Order : EP1801308 Page : 1 of 9

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese Telephone : 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 16-Jan-2018

Site : ---- Issue Date : 25-Jan-2018

Rachel Champion:Sampler No. of samples received : 6

:Order number W81020-103 No. of samples analysed : 6

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l Matrix Spike outliers exist - please see following pages for full details.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 9:Page

Work Order :

:Client

EP1801308

MRIA

MRIA (Roe 8 Rehab):Project

Outliers : Quality Control Samples

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

EP1801306--004 ----Total Kjeldahl Nitrogen 

as N

Anonymous Recovery less than lower data quality 

objective

70-130%65.0 %EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  10.000 20

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  5.000 20

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

BH12 14-Jul-2018---- 23-Jan-2018----15-Jan-2018 ---- ü
Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

A1, A1N,

A1E, NLWS-N2,

GW-D8

15-Jul-2018---- 23-Jan-2018----16-Jan-2018 ---- ü

EG020T: Total Metals by ICP-MS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG020A-T)

A1, A1N,

A1E, NLWS-N2

15-Jul-201815-Jul-2018 23-Jan-201823-Jan-201816-Jan-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

Clear Plastic Bottle - Filtered; Lab-acidified (EG094B-F)

BH12 14-Jul-2018---- 24-Jan-2018----15-Jan-2018 ---- ü
Clear Plastic Bottle - Filtered; Lab-acidified (EG094B-F)

A1, A1N,

A1E, NLWS-N2,

GW-D8

15-Jul-2018---- 24-Jan-2018----16-Jan-2018 ---- ü

EG094T: Total metals in Fresh water by ORC-ICPMS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG094B-T)

A1, A1N,

A1E, NLWS-N2

15-Jul-201815-Jul-2018 24-Jan-201824-Jan-201816-Jan-2018 ü ü

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

BH12 12-Feb-2018---- 19-Jan-2018----15-Jan-2018 ---- ü
Clear Plastic Bottle - Sulfuric Acid (EK055G)

A1, A1N,

A1E, NLWS-N2,

GW-D8

13-Feb-2018---- 19-Jan-2018----16-Jan-2018 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

BH12 17-Jan-2018---- 17-Jan-2018----15-Jan-2018 ---- ü
Clear Plastic Bottle - Natural (EK057G)

A1, A1N,

A1E, NLWS-N2,

GW-D8

18-Jan-2018---- 17-Jan-2018----16-Jan-2018 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

BH12 12-Feb-2018---- 19-Jan-2018----15-Jan-2018 ---- ü
Clear Plastic Bottle - Sulfuric Acid (EK059G)

A1, A1N,

A1E, NLWS-N2,

GW-D8

13-Feb-2018---- 19-Jan-2018----16-Jan-2018 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

BH12 12-Feb-201812-Feb-2018 22-Jan-201822-Jan-201815-Jan-2018 ü ü
Clear Plastic Bottle - Sulfuric Acid (EK061G)

A1, A1N,

A1E, NLWS-N2,

GW-D8

13-Feb-201813-Feb-2018 22-Jan-201822-Jan-201816-Jan-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

BH12 12-Feb-201812-Feb-2018 22-Jan-201822-Jan-201815-Jan-2018 ü ü
Clear Plastic Bottle - Sulfuric Acid (EK067G)

A1, A1N,

A1E, NLWS-N2,

GW-D8

13-Feb-201813-Feb-2018 22-Jan-201822-Jan-201816-Jan-2018 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

BH12 17-Jan-2018---- 17-Jan-2018----15-Jan-2018 ---- ü
Clear Plastic Bottle - Natural (EK071G)

A1, A1N,

A1E, NLWS-N2,

GW-D8

18-Jan-2018---- 17-Jan-2018----16-Jan-2018 ---- ü

EP008: Chlorophyll a & Pheophytin a

Glass Fibre Filter Paper (Chlorophyll) (EP008)

A1, A1N,

A1E, NLWS-N2

06-Feb-2018---- 19-Jan-2018----16-Jan-2018 ---- ü

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

BH12 03-Mar-201822-Jan-2018 23-Jan-201822-Jan-201815-Jan-2018 ü ü
Amber Glass Bottle - Unpreserved (EP071)

A1, A1N,

A1E, NLWS-N2,

GW-D8

27-Feb-201823-Jan-2018 23-Jan-201818-Jan-201816-Jan-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

BH12 29-Jan-201829-Jan-2018 23-Jan-201823-Jan-201815-Jan-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

A1, A1N,

A1E, NLWS-N2,

GW-D8

30-Jan-201830-Jan-2018 23-Jan-201823-Jan-201816-Jan-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

BH12 03-Mar-201822-Jan-2018 23-Jan-201822-Jan-201815-Jan-2018 ü ü
Amber Glass Bottle - Unpreserved (EP071)

A1, A1N,

A1E, NLWS-N2,

GW-D8

27-Feb-201823-Jan-2018 23-Jan-201818-Jan-201816-Jan-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

BH12 29-Jan-201829-Jan-2018 23-Jan-201823-Jan-201815-Jan-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

A1, A1N,

A1E, NLWS-N2,

GW-D8

30-Jan-201830-Jan-2018 23-Jan-201823-Jan-201816-Jan-2018 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

BH12 29-Jan-201829-Jan-2018 23-Jan-201823-Jan-201815-Jan-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

A1, A1N,

A1E, NLWS-N2,

GW-D8

30-Jan-201830-Jan-2018 23-Jan-201823-Jan-201816-Jan-2018 ü ü



6 of 9:Page

Work Order :

:Client

EP1801308

MRIA

MRIA (Roe 8 Rehab):Project

Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 18.18  10.002 11 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 18.18  10.002 11 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 12.50  10.002 16 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 11.11  10.001 9 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 20 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üTotal Metals by ICP-MS - Suite A EG020A-T
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  5.000 20 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Fresh Water -Suite 

B by ORC-ICPMS

EG094B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Fresh Water -Suite B by 

ORC-ICPMS

EG094B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to APHA 10200 H. The pigments are extracted into aqueous acetone. The optical density of 

the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.

Chlorophyll a and Pheophytin a EP008 WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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QA/QC Compliance Assessment to assist with Quality Review
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:: LaboratoryClient Environmental Division MelbourneMRIA

:Contact Tim Williamson Telephone : 08 9209 7655

:Project Roe 8 Rehab Date Samples Received : 16-Jan-2018

Site : ---- Issue Date : 24-Jan-2018

----:Sampler No. of samples received : 9

:Order number W81020-103 No. of samples analysed : 9

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l Matrix Spike outliers exist - please see following pages for full details.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Quality Control Samples

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

EB1801928--001 7664-41-7Ammonia as NAnonymous MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EK055G: Ammonia as N by Discrete Analyser

EM1801208--069 14265-44-2Reactive Phosphorus 

as P

Anonymous MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EK071G: Reactive Phosphorus as P by discrete analyser

Outliers : Analysis Holding Time Compliance

Matrix: WATER

AnalysisExtraction / Preparation

Date analysedDate extractedContainer / Client Sample ID(s) Days 

overdue

Days 

overdue

Due for extraction Due for analysis

Method

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural

13-Jan-2018----D1, GW03,

GW05, T4C,

BLNS-B1, WQA02,

A2S, A2

16-Jan-2018---- ---- 3

Clear Plastic Bottle - Natural

13-Jan-2018----D2 18-Jan-2018---- ---- 5

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural

13-Jan-2018----D1, GW03,

GW05, T4C,

BLNS-B1, WQA02,

A2S, A2

16-Jan-2018---- ---- 3

Clear Plastic Bottle - Natural

13-Jan-2018----D2 18-Jan-2018---- ---- 5

EP008: Chlorophyll a & Pheophytin a

White Plastic Bottle - Unpreserved

13-Jan-2018----BLNS-B1, WQA02,

A2S, A2

18-Jan-2018---- ---- 5

Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardTotal Kjeldahl Nitrogen as N By Discrete Analyser  9.09  10.003 33

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  3.23  10.001 31
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Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP) - Continued

NEPM 2013 B3 & ALS QC StandardTRH Volatiles/BTEX  7.89  10.003 38

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  3.23  5.001 31

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

D2 10-Jul-2018---- 22-Jan-2018----11-Jan-2018 ---- ü
Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

D1, GW03,

GW05, T4C,

BLNS-B1, WQA02,

A2S, A2

10-Jul-2018---- 17-Jan-2018----11-Jan-2018 ---- ü

EG020T: Total Metals by ICP-MS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG020A-T)

BLNS-B1, WQA02,

A2S, A2

10-Jul-201810-Jul-2018 17-Jan-201817-Jan-201811-Jan-2018 ü ü

EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG094B-F)

D1, GW03,

GW05, T4C,

BLNS-B1, WQA02,

A2S, A2

10-Jul-2018---- 24-Jan-2018----11-Jan-2018 ---- ü

Clear Plastic Bottle - Filtered; Lab-acidified (EG094B-F)

D2 10-Jul-2018---- 24-Jan-2018----11-Jan-2018 ---- ü
EG094T: Total metals in Fresh water by ORC-ICPMS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG094B-T)

BLNS-B1, WQA02,

A2S, A2

10-Jul-201810-Jul-2018 24-Jan-201824-Jan-201811-Jan-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

D1, GW03,

GW05, T4C,

BLNS-B1, WQA02,

A2S, A2

08-Feb-2018---- 17-Jan-2018----11-Jan-2018 ---- ü

Clear Plastic Bottle - Sulfuric Acid (EK055G)

D2 08-Feb-2018---- 19-Jan-2018----11-Jan-2018 ---- ü
EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

D1, GW03,

GW05, T4C,

BLNS-B1, WQA02,

A2S, A2

13-Jan-2018---- 16-Jan-2018----11-Jan-2018 ---- û

Clear Plastic Bottle - Natural (EK057G)

D2 13-Jan-2018---- 18-Jan-2018----11-Jan-2018 ---- û
EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

D1, GW03,

GW05, T4C,

BLNS-B1, WQA02,

A2S, A2

08-Feb-2018---- 17-Jan-2018----11-Jan-2018 ---- ü

Clear Plastic Bottle - Sulfuric Acid (EK059G)

D2 08-Feb-2018---- 19-Jan-2018----11-Jan-2018 ---- ü
EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

D1, GW03,

GW05, T4C,

BLNS-B1, WQA02,

A2S, A2

08-Feb-201808-Feb-2018 18-Jan-201818-Jan-201811-Jan-2018 ü ü

Clear Plastic Bottle - Sulfuric Acid (EK061G)

D2 08-Feb-201808-Feb-2018 19-Jan-201819-Jan-201811-Jan-2018 ü ü
EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

D1, GW03,

GW05, T4C,

BLNS-B1, WQA02,

A2S, A2

08-Feb-201808-Feb-2018 18-Jan-201818-Jan-201811-Jan-2018 ü ü

Clear Plastic Bottle - Sulfuric Acid (EK067G)

D2 08-Feb-201808-Feb-2018 19-Jan-201819-Jan-201811-Jan-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

D1, GW03,

GW05, T4C,

BLNS-B1, WQA02,

A2S, A2

13-Jan-2018---- 16-Jan-2018----11-Jan-2018 ---- û

Clear Plastic Bottle - Natural (EK071G)

D2 13-Jan-2018---- 18-Jan-2018----11-Jan-2018 ---- û
EP008: Chlorophyll a & Pheophytin a

White Plastic Bottle - Unpreserved (EP008)

BLNS-B1, WQA02,

A2S, A2

13-Jan-2018---- 18-Jan-2018----11-Jan-2018 ---- û

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

D1, GW03,

GW05, T4C,

BLNS-B1, WQA02,

A2S, A2

26-Feb-201818-Jan-2018 18-Jan-201817-Jan-201811-Jan-2018 ü ü

Amber Glass Bottle - Unpreserved (EP071)

D2 27-Feb-201818-Jan-2018 22-Jan-201818-Jan-201811-Jan-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

D1, GW03,

GW05, T4C,

BLNS-B1, WQA02,

A2S, A2

25-Jan-201825-Jan-2018 17-Jan-201817-Jan-201811-Jan-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

D2 25-Jan-201825-Jan-2018 22-Jan-201822-Jan-201811-Jan-2018 ü ü
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

D1, GW03,

GW05, T4C,

BLNS-B1, WQA02,

A2S, A2

26-Feb-201818-Jan-2018 18-Jan-201817-Jan-201811-Jan-2018 ü ü

Amber Glass Bottle - Unpreserved (EP071)

D2 27-Feb-201818-Jan-2018 22-Jan-201818-Jan-201811-Jan-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

D1, GW03,

GW05, T4C,

BLNS-B1, WQA02,

A2S, A2

25-Jan-201825-Jan-2018 17-Jan-201817-Jan-201811-Jan-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

D2 25-Jan-201825-Jan-2018 22-Jan-201822-Jan-201811-Jan-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

D1, GW03,

GW05, T4C,

BLNS-B1, WQA02,

A2S, A2

25-Jan-201825-Jan-2018 17-Jan-201817-Jan-201811-Jan-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

D2 25-Jan-201825-Jan-2018 22-Jan-201822-Jan-201811-Jan-2018 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 11.76  10.004 34 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 11.11  10.004 36 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 11.11  10.001 9 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.004 40 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 10.00  10.004 40 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 11.43  10.004 35 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 9.09  10.003 33 ûTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 10.26  10.004 39 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 3.23  10.001 31 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 7.89  10.003 38 ûTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.88  5.002 34 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.56  5.002 36 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.71  5.002 35 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 6.06  5.002 33 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 5.13  5.002 39 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 6.45  5.002 31 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.26  5.002 38 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.88  5.002 34 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.56  5.002 36 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.71  5.002 35 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 6.06  5.002 33 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTotal Metals by ICP-MS - Suite A EG020A-T
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTotal Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-T

NEPM 2013 B3 & ALS QC Standard 5.13  5.002 39 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 6.45  5.002 31 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.26  5.002 38 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.88  5.002 34 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.56  5.002 36 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.71  5.002 35 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 6.06  5.002 33 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.13  5.002 39 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 3.23  5.001 31 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.26  5.002 38 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Fresh Water -Suite 

B by ORC-ICPMS

EG094B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Fresh Water -Suite B by 

ORC-ICPMS

EG094B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to APHA 10200 H. The pigments are extracted into aqueous acetone. The optical density of 

the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.

Chlorophyll a and Pheophytin a EP008 WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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:: LaboratoryClient Environmental Division MelbourneMRIA

:Contact Tim Williamson Telephone : 08 9209 7655

:Project Roe 8 Rehab Date Samples Received : 12-Jan-2018

Site : ---- Issue Date : 23-Jan-2018

----:Sampler No. of samples received : 7

:Order number W81020-103 No. of samples analysed : 7

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l Matrix Spike outliers exist - please see following pages for full details.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.
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Outliers : Quality Control Samples

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

EB1801523--002 ----Total Phosphorus as PAnonymous MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EK067G: Total Phosphorus as P by Discrete Analyser

Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  10.000 13

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  5.000 13

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG020A-F)

T3B, BH10,

T4B, T3C,

T2F, GW-D4,

GW-T3E-A

09-Jul-2018---- 17-Jan-2018----10-Jan-2018 ---- ü

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG093B-F)

T3B, BH10,

T4B, T3C,

T2F, GW-D4,

GW-T3E-A

09-Jul-2018---- 22-Jan-2018----10-Jan-2018 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

T3B, BH10,

T4B, T3C,

T2F, GW-D4,

GW-T3E-A

07-Feb-2018---- 15-Jan-2018----10-Jan-2018 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

T3B, BH10,

T4B, T3C,

T2F, GW-D4,

GW-T3E-A

12-Jan-2018---- 12-Jan-2018----10-Jan-2018 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

T3B, BH10,

T4B, T3C,

T2F, GW-D4,

GW-T3E-A

07-Feb-2018---- 16-Jan-2018----10-Jan-2018 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

T3B, BH10,

T4B, T3C,

T2F, GW-D4,

GW-T3E-A

07-Feb-201807-Feb-2018 17-Jan-201817-Jan-201810-Jan-2018 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

T3B, BH10,

T4B, T3C,

T2F, GW-D4,

GW-T3E-A

07-Feb-201807-Feb-2018 17-Jan-201817-Jan-201810-Jan-2018 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

T3B, BH10,

T4B, T3C,

T2F, GW-D4,

GW-T3E-A

12-Jan-2018---- 12-Jan-2018----10-Jan-2018 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

T3B, BH10,

T4B, T3C,

T2F, GW-D4,

GW-T3E-A

26-Feb-201817-Jan-2018 18-Jan-201817-Jan-201810-Jan-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

T3B, BH10,

T4B, T3C,

T2F, GW-D4,

GW-T3E-A

24-Jan-201824-Jan-2018 15-Jan-201815-Jan-201810-Jan-2018 ü ü

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

T3B, BH10,

T4B, T3C,

T2F, GW-D4,

GW-T3E-A

26-Feb-201817-Jan-2018 18-Jan-201817-Jan-201810-Jan-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

T3B, BH10,

T4B, T3C,

T2F, GW-D4,

GW-T3E-A

24-Jan-201824-Jan-2018 15-Jan-201815-Jan-201810-Jan-2018 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

T3B, BH10,

T4B, T3C,

T2F, GW-D4,

GW-T3E-A

24-Jan-201824-Jan-2018 15-Jan-201815-Jan-201810-Jan-2018 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 14.29  10.002 14 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 13.33  10.002 15 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 11.76  10.004 34 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 14.29  10.001 7 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 13 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.88  5.002 34 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.88  5.002 34 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.88  5.002 34 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Matrix Spikes (MS) - Continued

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  5.000 13 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Saline Water -Suite 

B by ORC-ICPMS

EG093B-F WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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QA/QC Compliance Assessment to assist with Quality Review
Work Order : EP1713111 Page : 1 of 8

:: LaboratoryClient Environmental Division PerthMRIA

:Contact Tim Williamson Telephone : 08 9209 7655

:Project MRIA - R8 Rehab Date Samples Received : 21-Nov-2017

Site : ---- Issue Date : 28-Nov-2017

Rachel Champion:Sampler No. of samples received : 8

:Order number W81020-103 No. of samples analysed : 8

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.
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Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  5.26  10.001 19

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

BH10, T3C,

GW-D7, GW-D8,

WQA01_201117

19-May-2018---- 24-Nov-2017----20-Nov-2017 ---- ü

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

T4C, BH12 20-May-2018---- 24-Nov-2017----21-Nov-2017 ---- ü
EG094F: Dissolved Metals in Fresh Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG094B-F)

BH10, T3C,

GW-D7, GW-D8,

WQA01_201117

19-May-2018---- 27-Nov-2017----20-Nov-2017 ---- ü

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG094B-F)

T4C, BH12 20-May-2018---- 27-Nov-2017----21-Nov-2017 ---- ü
EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

BH10, T3C,

GW-D7, GW-D8,

WQA01_201117

18-Dec-2017---- 21-Nov-2017----20-Nov-2017 ---- ü

Clear Plastic Bottle - Sulfuric Acid (EK055G)

T4C, BH12 19-Dec-2017---- 21-Nov-2017----21-Nov-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

BH10, T3C,

GW-D7, GW-D8,

WQA01_201117

22-Nov-2017---- 21-Nov-2017----20-Nov-2017 ---- ü

Clear Plastic Bottle - Natural (EK057G)

T4C, BH12 23-Nov-2017---- 21-Nov-2017----21-Nov-2017 ---- ü
EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

BH10, T3C,

GW-D7, GW-D8,

WQA01_201117

18-Dec-2017---- 21-Nov-2017----20-Nov-2017 ---- ü

Clear Plastic Bottle - Sulfuric Acid (EK059G)

T4C, BH12 19-Dec-2017---- 21-Nov-2017----21-Nov-2017 ---- ü
EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

BH10, T3C,

GW-D7, GW-D8,

WQA01_201117

18-Dec-201718-Dec-2017 24-Nov-201724-Nov-201720-Nov-2017 ü ü

Clear Plastic Bottle - Sulfuric Acid (EK061G)

T4C, BH12 19-Dec-201719-Dec-2017 24-Nov-201724-Nov-201721-Nov-2017 ü ü
EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

BH10, T3C,

GW-D7, GW-D8,

WQA01_201117

18-Dec-201718-Dec-2017 24-Nov-201724-Nov-201720-Nov-2017 ü ü

Clear Plastic Bottle - Sulfuric Acid (EK067G)

T4C, BH12 19-Dec-201719-Dec-2017 24-Nov-201724-Nov-201721-Nov-2017 ü ü
EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

BH10, T3C,

GW-D7, GW-D8,

WQA01_201117

22-Nov-2017---- 21-Nov-2017----20-Nov-2017 ---- ü

Clear Plastic Bottle - Natural (EK071G)

T4C, BH12 23-Nov-2017---- 21-Nov-2017----21-Nov-2017 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

BH10, T3C,

GW-D7, GW-D8,

WQA01_201117

03-Jan-201827-Nov-2017 27-Nov-201724-Nov-201720-Nov-2017 ü ü

Amber Glass Bottle - Unpreserved (EP071)

T4C, BH12 03-Jan-201828-Nov-2017 27-Nov-201724-Nov-201721-Nov-2017 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

BH10, T3C,

GW-D7, GW-D8,

WQA01_201117, WQA06_DB TBW 1133

04-Dec-201704-Dec-2017 24-Nov-201724-Nov-201720-Nov-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

T4C, BH12 05-Dec-201705-Dec-2017 24-Nov-201724-Nov-201721-Nov-2017 ü ü
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

BH10, T3C,

GW-D7, GW-D8,

WQA01_201117

03-Jan-201827-Nov-2017 27-Nov-201724-Nov-201720-Nov-2017 ü ü

Amber Glass Bottle - Unpreserved (EP071)

T4C, BH12 03-Jan-201828-Nov-2017 27-Nov-201724-Nov-201721-Nov-2017 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

BH10, T3C,

GW-D7, GW-D8,

WQA01_201117, WQA06_DB TBW 1133

04-Dec-201704-Dec-2017 24-Nov-201724-Nov-201720-Nov-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

T4C, BH12 05-Dec-201705-Dec-2017 24-Nov-201724-Nov-201721-Nov-2017 ü ü
EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

BH10, T3C,

GW-D7, GW-D8,

WQA01_201117, WQA06_DB TBW 1133

04-Dec-201704-Dec-2017 24-Nov-201724-Nov-201720-Nov-2017 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

T4C, BH12 05-Dec-201705-Dec-2017 24-Nov-201724-Nov-201721-Nov-2017 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 14.29  10.001 7 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 14.29  10.001 7 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 13.33  10.002 15 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 11.76  10.004 34 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.26  10.001 19 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.88  5.002 34 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üDissolved Metals in Fresh Water -Suite B by ORC-ICPMS EG094B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.88  5.002 34 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Matrix Spikes (MS) - Continued

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.88  5.002 34 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Fresh Water -Suite 

B by ORC-ICPMS

EG094B-F WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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QA/QC Compliance Assessment to assist with Quality Review
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese Telephone : 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 07-Feb-2018

Site : ---- Issue Date : 15-Feb-2018

Rachel Champion:Sampler No. of samples received : 8

:Order number W81020-103 No. of samples analysed : 8

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Analysis Holding Time Compliance

Matrix: WATER

AnalysisExtraction / Preparation

Date analysedDate extractedContainer / Client Sample ID(s) Days 

overdue

Days 

overdue

Due for extraction Due for analysis

Method

EP008: Chlorophyll a & Pheophytin a

White Plastic Bottle - Unpreserved

09-Feb-2018----A1, A1N,

A1E, NLWS-N2

12-Feb-2018---- ---- 3

Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardChlorophyll a and Pheophytin a  0.00  10.000 10

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  10.000 17

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  5.000 17

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

GW-T3E-A, GW-D5,

T2F, WQA01_060218

05-Aug-2018---- 12-Feb-2018----06-Feb-2018 ---- ü

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

A1, A1N,

A1E, NLWS-N2

06-Aug-2018---- 12-Feb-2018----07-Feb-2018 ---- ü

EG020T: Total Metals by ICP-MS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG020A-T)

A1, A1N,

A1E, NLWS-N2

06-Aug-201806-Aug-2018 12-Feb-201812-Feb-201807-Feb-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG093B-F)

GW-T3E-A, GW-D5,

T2F, WQA01_060218

05-Aug-2018---- 12-Feb-2018----06-Feb-2018 ---- ü

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG093B-F)

A1, A1N,

A1E, NLWS-N2

06-Aug-2018---- 12-Feb-2018----07-Feb-2018 ---- ü

EG093T: Total Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG093B-T)

A1, A1N,

A1E, NLWS-N2

06-Aug-201806-Aug-2018 12-Feb-201812-Feb-201807-Feb-2018 ü ü

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

GW-T3E-A, GW-D5,

T2F, WQA01_060218

06-Mar-2018---- 07-Feb-2018----06-Feb-2018 ---- ü

Clear Plastic Bottle - Sulfuric Acid (EK055G)

A1, A1N,

A1E, NLWS-N2

07-Mar-2018---- 07-Feb-2018----07-Feb-2018 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

GW-T3E-A, GW-D5,

T2F, WQA01_060218

08-Feb-2018---- 07-Feb-2018----06-Feb-2018 ---- ü

Clear Plastic Bottle - Natural (EK057G)

A1, A1N,

A1E, NLWS-N2

09-Feb-2018---- 07-Feb-2018----07-Feb-2018 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

GW-T3E-A, GW-D5,

T2F, WQA01_060218

06-Mar-2018---- 07-Feb-2018----06-Feb-2018 ---- ü

Clear Plastic Bottle - Sulfuric Acid (EK059G)

A1, A1N,

A1E, NLWS-N2

07-Mar-2018---- 07-Feb-2018----07-Feb-2018 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

GW-T3E-A, GW-D5,

T2F, WQA01_060218

06-Mar-201806-Mar-2018 12-Feb-201809-Feb-201806-Feb-2018 ü ü

Clear Plastic Bottle - Sulfuric Acid (EK061G)

A1, A1N,

A1E, NLWS-N2

07-Mar-201807-Mar-2018 12-Feb-201809-Feb-201807-Feb-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

GW-T3E-A, GW-D5,

T2F, WQA01_060218

06-Mar-201806-Mar-2018 12-Feb-201809-Feb-201806-Feb-2018 ü ü

Clear Plastic Bottle - Sulfuric Acid (EK067G)

A1, A1N,

A1E, NLWS-N2

07-Mar-201807-Mar-2018 12-Feb-201809-Feb-201807-Feb-2018 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

GW-T3E-A, GW-D5,

T2F, WQA01_060218

08-Feb-2018---- 07-Feb-2018----06-Feb-2018 ---- ü

Clear Plastic Bottle - Natural (EK071G)

A1, A1N,

A1E, NLWS-N2

09-Feb-2018---- 07-Feb-2018----07-Feb-2018 ---- ü

EP008: Chlorophyll a & Pheophytin a

White Plastic Bottle - Unpreserved (EP008)

A1, A1N,

A1E, NLWS-N2

09-Feb-2018---- 12-Feb-2018----07-Feb-2018 ---- û

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

GW-T3E-A, GW-D5,

T2F, WQA01_060218

20-Mar-201813-Feb-2018 09-Feb-201808-Feb-201806-Feb-2018 ü ü

Amber Glass Bottle - Unpreserved (EP071)

A1, A1N,

A1E, NLWS-N2

20-Mar-201814-Feb-2018 09-Feb-201808-Feb-201807-Feb-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-T3E-A, GW-D5,

T2F, WQA01_060218

20-Feb-201820-Feb-2018 14-Feb-201813-Feb-201806-Feb-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

A1, A1N,

A1E, NLWS-N2

21-Feb-201821-Feb-2018 14-Feb-201813-Feb-201807-Feb-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

GW-T3E-A, GW-D5,

T2F, WQA01_060218

20-Mar-201813-Feb-2018 09-Feb-201808-Feb-201806-Feb-2018 ü ü

Amber Glass Bottle - Unpreserved (EP071)

A1, A1N,

A1E, NLWS-N2

20-Mar-201814-Feb-2018 09-Feb-201808-Feb-201807-Feb-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-T3E-A, GW-D5,

T2F, WQA01_060218

20-Feb-201820-Feb-2018 14-Feb-201813-Feb-201806-Feb-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

A1, A1N,

A1E, NLWS-N2

21-Feb-201821-Feb-2018 14-Feb-201813-Feb-201807-Feb-2018 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

GW-T3E-A, GW-D5,

T2F, WQA01_060218

20-Feb-201820-Feb-2018 14-Feb-201813-Feb-201806-Feb-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

A1, A1N,

A1E, NLWS-N2

21-Feb-201821-Feb-2018 14-Feb-201813-Feb-201807-Feb-2018 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 10 ûChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 11.11  10.001 9 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 14.29  10.002 14 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 12.50  10.001 8 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 17.65  10.003 17 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 25.00  10.001 4 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 17 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 25.00  5.001 4 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 25.00  5.001 4 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  5.000 17 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Saline Water -Suite 

B by ORC-ICPMS

EG093B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Saline Water -Suite B by 

ORC-ICPMS

EG093B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to APHA 10200 H. The pigments are extracted into aqueous acetone. The optical density of 

the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.

Chlorophyll a and Pheophytin a EP008 WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese Telephone : 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 09-Feb-2018

Site : ---- Issue Date : 19-Feb-2018

Rachel Champion:Sampler No. of samples received : 10

:Order number W81020-103 No. of samples analysed : 10

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardChlorophyll a and Pheophytin a  0.00  10.000 4

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  5.00  10.001 20

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

A2, A2S,

BLNS-B1, WQA02_080218

07-Aug-2018---- 14-Feb-2018----08-Feb-2018 ---- ü

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

BH12, GW-D3,

GW-D4

08-Aug-2018---- 14-Feb-2018----09-Feb-2018 ---- ü

EG020T: Total Metals by ICP-MS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG020A-T)

A2, A2S,

BLNS-B1, WQA02_080218,

WQA03_080218

07-Aug-201807-Aug-2018 14-Feb-201814-Feb-201808-Feb-2018 ü ü

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG020A-T)

WQA03_090218 08-Aug-201808-Aug-2018 14-Feb-201814-Feb-201809-Feb-2018 ü ü
EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG093B-F)

A2, A2S,

BLNS-B1, WQA02_080218

07-Aug-2018---- 14-Feb-2018----08-Feb-2018 ---- ü

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG093B-F)

BH12, GW-D3,

GW-D4

08-Aug-2018---- 14-Feb-2018----09-Feb-2018 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG093T: Total Metals in Saline Water by ORC-ICPMS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG093B-T)

A2, A2S,

BLNS-B1, WQA02_080218,

WQA03_080218

07-Aug-201807-Aug-2018 14-Feb-201814-Feb-201808-Feb-2018 ü ü

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG093B-T)

WQA03_090218 08-Aug-201808-Aug-2018 14-Feb-201814-Feb-201809-Feb-2018 ü ü
EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

A2, A2S,

BLNS-B1, WQA02_080218

08-Mar-2018---- 09-Feb-2018----08-Feb-2018 ---- ü

Clear Plastic Bottle - Sulfuric Acid (EK055G)

BH12, GW-D3,

GW-D4

09-Mar-2018---- 09-Feb-2018----09-Feb-2018 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

A2, A2S,

BLNS-B1, WQA02_080218

10-Feb-2018---- 09-Feb-2018----08-Feb-2018 ---- ü

Clear Plastic Bottle - Natural (EK057G)

BH12, GW-D3,

GW-D4

11-Feb-2018---- 09-Feb-2018----09-Feb-2018 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

A2, A2S,

BLNS-B1, WQA02_080218

08-Mar-2018---- 09-Feb-2018----08-Feb-2018 ---- ü

Clear Plastic Bottle - Sulfuric Acid (EK059G)

BH12, GW-D3,

GW-D4

09-Mar-2018---- 09-Feb-2018----09-Feb-2018 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

A2, A2S,

BLNS-B1, WQA02_080218

08-Mar-201808-Mar-2018 16-Feb-201813-Feb-201808-Feb-2018 ü ü

Clear Plastic Bottle - Sulfuric Acid (EK061G)

BH12, GW-D3,

GW-D4

09-Mar-201809-Mar-2018 16-Feb-201813-Feb-201809-Feb-2018 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

A2, A2S,

BLNS-B1, WQA02_080218

08-Mar-201808-Mar-2018 16-Feb-201813-Feb-201808-Feb-2018 ü ü

Clear Plastic Bottle - Sulfuric Acid (EK067G)

BH12, GW-D3,

GW-D4

09-Mar-201809-Mar-2018 16-Feb-201813-Feb-201809-Feb-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

A2, A2S,

BLNS-B1, WQA02_080218

10-Feb-2018---- 09-Feb-2018----08-Feb-2018 ---- ü

Clear Plastic Bottle - Natural (EK071G)

BH12, GW-D3,

GW-D4

11-Feb-2018---- 09-Feb-2018----09-Feb-2018 ---- ü

EP008: Chlorophyll a & Pheophytin a

Glass Fibre Filter Paper (Chlorophyll) (EP008)

A2, A2S,

BLNS-B1, WQA02_080218

01-Mar-2018---- 12-Feb-2018----08-Feb-2018 ---- ü

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

A2, A2S,

BLNS-B1, WQA02_080218,

WQA03_080218

25-Mar-201815-Feb-2018 15-Feb-201813-Feb-201808-Feb-2018 ü ü

Amber Glass Bottle - Unpreserved (EP071)

BH12, GW-D3,

GW-D4, WQA03_090218

25-Mar-201816-Feb-2018 15-Feb-201813-Feb-201809-Feb-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

A2, A2S,

BLNS-B1, WQA02_080218,

WQA03_080218

22-Feb-201822-Feb-2018 17-Feb-201815-Feb-201808-Feb-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

BH12, GW-D3,

GW-D4, WQA04_DB TBW 999,

WQA03_090218

23-Feb-201823-Feb-2018 17-Feb-201815-Feb-201809-Feb-2018 ü ü

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

A2, A2S,

BLNS-B1, WQA02_080218,

WQA03_080218

25-Mar-201815-Feb-2018 15-Feb-201813-Feb-201808-Feb-2018 ü ü

Amber Glass Bottle - Unpreserved (EP071)

BH12, GW-D3,

GW-D4, WQA03_090218

25-Mar-201816-Feb-2018 15-Feb-201813-Feb-201809-Feb-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

A2, A2S,

BLNS-B1, WQA02_080218,

WQA03_080218

22-Feb-201822-Feb-2018 17-Feb-201815-Feb-201808-Feb-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

BH12, GW-D3,

GW-D4, WQA04_DB TBW 999,

WQA03_090218

23-Feb-201823-Feb-2018 17-Feb-201815-Feb-201809-Feb-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

A2, A2S,

BLNS-B1, WQA02_080218,

WQA03_080218

22-Feb-201822-Feb-2018 17-Feb-201815-Feb-201808-Feb-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

BH12, GW-D3,

GW-D4, WQA04_DB TBW 999,

WQA03_090218

23-Feb-201823-Feb-2018 17-Feb-201815-Feb-201809-Feb-2018 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 4 ûChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 12.50  10.001 8 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 16.67  10.002 12 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 16.67  10.001 6 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  10.001 20 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 25.00  5.001 4 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 16.67  5.001 6 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 25.00  5.001 4 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 16.67  5.001 6 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Saline Water -Suite 

B by ORC-ICPMS

EG093B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Saline Water -Suite B by 

ORC-ICPMS

EG093B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER



9 of 9:Page

Work Order :

:Client

EP1802224

MRIA

MRIA (Roe 8 Rehab):Project

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to APHA 10200 H. The pigments are extracted into aqueous acetone. The optical density of 

the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.

Chlorophyll a and Pheophytin a EP008 WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese Telephone : 08 9209 7655

:Project MRIA (Roe 8 Rehab) Date Samples Received : 13-Feb-2018

Site : ---- Issue Date : 20-Feb-2018

Rachel Champion:Sampler No. of samples received : 10

:Order number W81020-103 No. of samples analysed : 10

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardTotal Kjeldahl Nitrogen as N By Discrete Analyser  7.69  10.001 13

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  5.00  10.001 20

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

GW-D8 11-Aug-2018---- 16-Feb-2018----12-Feb-2018 ---- ü
Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

T3B, T3C,

T4B, T4C,

D1, D2,

BH10

12-Aug-2018---- 16-Feb-2018----13-Feb-2018 ---- ü

EG020T: Total Metals by ICP-MS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG020A-T)

WQA03_130218 12-Aug-201812-Aug-2018 16-Feb-201816-Feb-201813-Feb-2018 ü ü
EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG093B-F)

GW-D8 11-Aug-2018---- 16-Feb-2018----12-Feb-2018 ---- ü
Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG093B-F)

T3B, T3C,

T4B, T4C,

D1, D2,

BH10

12-Aug-2018---- 16-Feb-2018----13-Feb-2018 ---- ü

EG093T: Total Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG093B-T)

WQA03_130218 12-Aug-201812-Aug-2018 16-Feb-201816-Feb-201813-Feb-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

GW-D8 12-Mar-2018---- 13-Feb-2018----12-Feb-2018 ---- ü
Clear Plastic Bottle - Sulfuric Acid (EK055G)

T3B, T3C,

T4B, T4C,

D1, D2,

BH10

13-Mar-2018---- 13-Feb-2018----13-Feb-2018 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

GW-D8 14-Feb-2018---- 13-Feb-2018----12-Feb-2018 ---- ü
Clear Plastic Bottle - Natural (EK057G)

T3B, T3C,

T4B, T4C,

D1, D2,

BH10

15-Feb-2018---- 13-Feb-2018----13-Feb-2018 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

GW-D8 12-Mar-2018---- 13-Feb-2018----12-Feb-2018 ---- ü
Clear Plastic Bottle - Sulfuric Acid (EK059G)

T3B, T3C,

T4B, T4C,

D1, D2,

BH10

13-Mar-2018---- 13-Feb-2018----13-Feb-2018 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

GW-D8 12-Mar-201812-Mar-2018 19-Feb-201816-Feb-201812-Feb-2018 ü ü
Clear Plastic Bottle - Sulfuric Acid (EK061G)

T3B, T3C,

T4B, T4C,

D1, D2,

BH10

13-Mar-201813-Mar-2018 19-Feb-201816-Feb-201813-Feb-2018 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

GW-D8 12-Mar-201812-Mar-2018 19-Feb-201816-Feb-201812-Feb-2018 ü ü
Clear Plastic Bottle - Sulfuric Acid (EK067G)

T3B, T3C,

T4B, T4C,

D1, D2,

BH10

13-Mar-201813-Mar-2018 19-Feb-201816-Feb-201813-Feb-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

GW-D8 14-Feb-2018---- 13-Feb-2018----12-Feb-2018 ---- ü
Clear Plastic Bottle - Natural (EK071G)

T3B, T3C,

T4B, T4C,

D1, D2,

BH10

15-Feb-2018---- 13-Feb-2018----13-Feb-2018 ---- ü

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

GW-D8 28-Mar-201819-Feb-2018 19-Feb-201816-Feb-201812-Feb-2018 ü ü
Amber Glass Bottle - Unpreserved (EP071)

T3B, T3C,

T4B, T4C,

D1, D2,

WQA03_130218, BH10

28-Mar-201820-Feb-2018 19-Feb-201816-Feb-201813-Feb-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D8 26-Feb-201826-Feb-2018 19-Feb-201819-Feb-201812-Feb-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

T3B, T3C,

T4B, T4C,

D1, D2,

WQA05_DB TBW 998, WQA03_130218,

BH10

27-Feb-201827-Feb-2018 19-Feb-201819-Feb-201813-Feb-2018 ü ü

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

GW-D8 28-Mar-201819-Feb-2018 19-Feb-201816-Feb-201812-Feb-2018 ü ü
Amber Glass Bottle - Unpreserved (EP071)

T3B, T3C,

T4B, T4C,

D1, D2,

WQA03_130218, BH10

28-Mar-201820-Feb-2018 19-Feb-201816-Feb-201813-Feb-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D8 26-Feb-201826-Feb-2018 19-Feb-201819-Feb-201812-Feb-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

T3B, T3C,

T4B, T4C,

D1, D2,

WQA05_DB TBW 998, WQA03_130218,

BH10

27-Feb-201827-Feb-2018 19-Feb-201819-Feb-201813-Feb-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D8 26-Feb-201826-Feb-2018 19-Feb-201819-Feb-201812-Feb-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

T3B, T3C,

T4B, T4C,

D1, D2,

WQA05_DB TBW 998, WQA03_130218,

BH10

27-Feb-201827-Feb-2018 19-Feb-201819-Feb-201813-Feb-2018 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 13.33  10.002 15 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 11.11  10.001 9 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 7.69  10.001 13 ûTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 100.00  10.001 1 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 10.71  10.003 28 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  10.001 20 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 100.00  5.001 1 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 7.14  5.002 28 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 100.00  5.001 1 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 7.14  5.002 28 üTotal Phosphorus as P By Discrete Analyser EK067G



7 of 9:Page

Work Order :

:Client

EP1802359

MRIA

MRIA (Roe 8 Rehab):Project

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 7.14  5.002 28 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Saline Water -Suite 

B by ORC-ICPMS

EG093B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Saline Water -Suite B by 

ORC-ICPMS

EG093B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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QA/QC Compliance Assessment to assist with Quality Review
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese Telephone : 08 9406 1328

:Project MRIA (Roe 8 Rehab) Date Samples Received : 04-Apr-2018

Site : ---- Issue Date : 13-Apr-2018

Rachel Champion:Sampler No. of samples received : 14

:Order number W81020-103 No. of samples analysed : 14

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardChlorophyll a and Pheophytin a  0.00  10.000 9

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  10.000 13

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  5.000 13

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

GW-T3E-A, T2F,

GW-D5, GW-D8,

BH12, D1,

D2, WQA01_040418,

BLNS-B1, A2,

A2S, WAQ02_040418

01-Oct-2018---- 10-Apr-2018----04-Apr-2018 ---- ü

EG020T: Total Metals by ICP-MS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG020A-T)

WQA03_040418, BLNS-B1,

A2, A2S,

WAQ02_040418

01-Oct-201801-Oct-2018 10-Apr-201810-Apr-201804-Apr-2018 ü ü

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG093B-F)

GW-T3E-A, T2F,

GW-D5, GW-D8,

BH12, D1,

D2, WQA01_040418,

BLNS-B1, A2,

A2S, WAQ02_040418

01-Oct-2018---- 09-Apr-2018----04-Apr-2018 ---- ü



3 of 9:Page

Work Order :

:Client

EP1804348

MRIA

MRIA (Roe 8 Rehab):Project

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG093T: Total Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG093B-T)

WQA03_040418, BLNS-B1,

A2, A2S,

WAQ02_040418

01-Oct-201801-Oct-2018 09-Apr-201809-Apr-201804-Apr-2018 ü ü

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

GW-T3E-A, T2F,

GW-D5, GW-D8,

BH12, D1,

D2, WQA01_040418,

BLNS-B1, A2,

A2S, WAQ02_040418

02-May-2018---- 12-Apr-2018----04-Apr-2018 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

GW-T3E-A, T2F,

GW-D5, GW-D8,

BH12, D1,

D2, WQA01_040418,

BLNS-B1, A2,

A2S, WAQ02_040418

06-Apr-2018---- 04-Apr-2018----04-Apr-2018 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

GW-T3E-A, T2F,

GW-D5, GW-D8,

BH12, D1,

D2, WQA01_040418,

BLNS-B1, A2,

A2S, WAQ02_040418

02-May-2018---- 12-Apr-2018----04-Apr-2018 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

GW-T3E-A, T2F,

GW-D5, GW-D8,

BH12, D1,

D2, WQA01_040418,

BLNS-B1, A2,

A2S, WAQ02_040418

02-May-201802-May-2018 11-Apr-201811-Apr-201804-Apr-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

GW-T3E-A, T2F,

GW-D5, GW-D8,

BH12, D1,

D2, WQA01_040418,

BLNS-B1, A2,

A2S, WAQ02_040418

02-May-201802-May-2018 11-Apr-201811-Apr-201804-Apr-2018 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

GW-T3E-A, T2F,

GW-D5, GW-D8,

BH12, D1,

D2, WQA01_040418,

BLNS-B1, A2,

A2S, WAQ02_040418

06-Apr-2018---- 04-Apr-2018----04-Apr-2018 ---- ü

EP008: Chlorophyll a & Pheophytin a

Glass Fibre Filter Paper (Chlorophyll) (EP008)

BLNS-B1, A2,

A2S, WAQ02_040418

25-Apr-2018---- 09-Apr-2018----04-Apr-2018 ---- ü

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP080)

WQA03_040418 11-Apr-201811-Apr-2018 09-Apr-201809-Apr-201804-Apr-2018 ü ü
Amber Glass Bottle - Unpreserved (EP071)

GW-T3E-A, T2F,

GW-D5, GW-D8,

BH12, D1,

D2, WQA01_040418,

BLNS-B1, A2,

A2S, WAQ02_040418

19-May-201811-Apr-2018 10-Apr-201809-Apr-201804-Apr-2018 ü ü

Amber Glass Bottle - Unpreserved (EP071)

WQA03_040418 20-May-201811-Apr-2018 10-Apr-201810-Apr-201804-Apr-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

GW-T3E-A, T2F,

GW-D5, GW-D8,

BH12, D1,

D2, WQA05_DB TBW 404,

WQA01_040418, BLNS-B1,

A2, A2S,

WAQ02_040418

18-Apr-201818-Apr-2018 09-Apr-201809-Apr-201804-Apr-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP080)

WQA03_040418 11-Apr-201811-Apr-2018 09-Apr-201809-Apr-201804-Apr-2018 ü ü
Amber Glass Bottle - Unpreserved (EP071)

GW-T3E-A, T2F,

GW-D5, GW-D8,

BH12, D1,

D2, WQA01_040418,

BLNS-B1, A2,

A2S, WAQ02_040418

19-May-201811-Apr-2018 10-Apr-201809-Apr-201804-Apr-2018 ü ü

Amber Glass Bottle - Unpreserved (EP071)

WQA03_040418 20-May-201811-Apr-2018 10-Apr-201810-Apr-201804-Apr-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

GW-T3E-A, T2F,

GW-D5, GW-D8,

BH12, D1,

D2, WQA05_DB TBW 404,

WQA01_040418, BLNS-B1,

A2, A2S,

WAQ02_040418

18-Apr-201818-Apr-2018 09-Apr-201809-Apr-201804-Apr-2018 ü ü

EP080: BTEXN

Amber Glass Bottle - Unpreserved (EP080)

WQA03_040418 11-Apr-201811-Apr-2018 09-Apr-201809-Apr-201804-Apr-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

GW-T3E-A, T2F,

GW-D5, GW-D8,

BH12, D1,

D2, WQA05_DB TBW 404,

WQA01_040418, BLNS-B1,

A2, A2S,

WAQ02_040418

18-Apr-201818-Apr-2018 09-Apr-201809-Apr-201804-Apr-2018 ü ü



6 of 9:Page

Work Order :

:Client

EP1804348

MRIA

MRIA (Roe 8 Rehab):Project

Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 9 ûChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 16.67  10.002 12 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 16.67  10.002 12 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 16.67  10.002 12 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 20.00  10.001 5 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 13 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 13.33  10.002 15 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  5.000 13 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Saline Water -Suite 

B by ORC-ICPMS

EG093B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Saline Water -Suite B by 

ORC-ICPMS

EG093B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to APHA 10200 H. The pigments are extracted into aqueous acetone. The optical density of 

the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.

Chlorophyll a and Pheophytin a EP008 WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese Telephone : 08 9406 1328

:Project MRIA (Roe 8 Rehab) Date Samples Received : 09-Mar-2018

Site : ---- Issue Date : 16-Mar-2018

Rachel Champion:Sampler No. of samples received : 10

:Order number W81020-103 No. of samples analysed : 10

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Analysis Holding Time Compliance

Matrix: WATER

AnalysisExtraction / Preparation

Date analysedDate extractedContainer / Client Sample ID(s) Days 

overdue

Days 

overdue

Due for extraction Due for analysis

Method

EP008: Chlorophyll a & Pheophytin a

White Plastic Bottle - Unpreserved

11-Mar-2018----NLWS-N2, A2S,

BLNS-B1, A2,

WQA02_090318

12-Mar-2018---- ---- 1

Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardChlorophyll a and Pheophytin a  0.00  10.000 5

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

T3B, T3C,

BH10, NLWS-N2,

A2S, BLNS-B1,

A2, WQA02_090318

05-Sep-2018---- 14-Mar-2018----09-Mar-2018 ---- ü

EG020T: Total Metals by ICP-MS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG020A-T)

NLWS-N2, A2S,

BLNS-B1, A2,

WQA03_090318, WQA02_090318

05-Sep-201805-Sep-2018 14-Mar-201814-Mar-201809-Mar-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG093B-F)

T3B, T3C,

BH10, NLWS-N2,

A2S, BLNS-B1,

A2, WQA02_090318

05-Sep-2018---- 14-Mar-2018----09-Mar-2018 ---- ü

EG093T: Total Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG093B-T)

NLWS-N2, A2S,

BLNS-B1, A2,

WQA03_090318, WQA02_090318

05-Sep-201805-Sep-2018 14-Mar-201814-Mar-201809-Mar-2018 ü ü

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

T3B, T3C,

BH10, NLWS-N2,

A2S, BLNS-B1,

A2, WQA02_090318

06-Apr-2018---- 09-Mar-2018----09-Mar-2018 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

T3B, T3C,

BH10, NLWS-N2,

A2S, BLNS-B1,

A2, WQA02_090318

11-Mar-2018---- 09-Mar-2018----09-Mar-2018 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

T3B, T3C,

BH10, NLWS-N2,

A2S, BLNS-B1,

A2, WQA02_090318

06-Apr-2018---- 09-Mar-2018----09-Mar-2018 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

T3B, T3C,

BH10, NLWS-N2,

A2S, BLNS-B1,

A2, WQA02_090318

06-Apr-201806-Apr-2018 15-Mar-201815-Mar-201809-Mar-2018 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

T3B, T3C,

BH10, NLWS-N2,

A2S, BLNS-B1,

A2, WQA02_090318

06-Apr-201806-Apr-2018 15-Mar-201815-Mar-201809-Mar-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

T3B, T3C,

BH10, NLWS-N2,

A2S, BLNS-B1,

A2, WQA02_090318

11-Mar-2018---- 09-Mar-2018----09-Mar-2018 ---- ü

EP008: Chlorophyll a & Pheophytin a

White Plastic Bottle - Unpreserved (EP008)

NLWS-N2, A2S,

BLNS-B1, A2,

WQA02_090318

11-Mar-2018---- 12-Mar-2018----09-Mar-2018 ---- û

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

T3B, T3C,

BH10, NLWS-N2,

A2S, BLNS-B1

22-Apr-201816-Mar-2018 14-Mar-201813-Mar-201809-Mar-2018 ü ü

Amber Glass Bottle - Unpreserved (EP071)

A2, WQA03_090318,

WQA02_090318

23-Apr-201816-Mar-2018 14-Mar-201814-Mar-201809-Mar-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

T3B, T3C,

BH10, NLWS-N2,

A2S, BLNS-B1,

A2, WQA05_TBW119,

WQA03_090318, WQA02_090318

23-Mar-201823-Mar-2018 12-Mar-201812-Mar-201809-Mar-2018 ü ü

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

T3B, T3C,

BH10, NLWS-N2,

A2S, BLNS-B1

22-Apr-201816-Mar-2018 14-Mar-201813-Mar-201809-Mar-2018 ü ü

Amber Glass Bottle - Unpreserved (EP071)

A2, WQA03_090318,

WQA02_090318

23-Apr-201816-Mar-2018 14-Mar-201814-Mar-201809-Mar-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

T3B, T3C,

BH10, NLWS-N2,

A2S, BLNS-B1,

A2, WQA05_TBW119,

WQA03_090318, WQA02_090318

23-Mar-201823-Mar-2018 12-Mar-201812-Mar-201809-Mar-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

T3B, T3C,

BH10, NLWS-N2,

A2S, BLNS-B1,

A2, WQA05_TBW119,

WQA03_090318, WQA02_090318

23-Mar-201823-Mar-2018 12-Mar-201812-Mar-201809-Mar-2018 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 5 ûChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 12.50  10.001 8 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 12.50  10.002 16 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 16.67  10.001 6 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 10.00  10.004 40 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 16.67  5.001 6 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 16.67  5.001 6 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.002 40 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Saline Water -Suite 

B by ORC-ICPMS

EG093B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Saline Water -Suite B by 

ORC-ICPMS

EG093B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to APHA 10200 H. The pigments are extracted into aqueous acetone. The optical density of 

the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.

Chlorophyll a and Pheophytin a EP008 WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese Telephone : 08 9406 1328

:Project MRIA (Roe 8 Rehab) Date Samples Received : 13-Mar-2018

Site : ---- Issue Date : 20-Mar-2018

Rachel Champion:Sampler No. of samples received : 4

:Order number W181020-103 No. of samples analysed : 4

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l Matrix Spike outliers exist - please see following pages for full details.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Quality Control Samples

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

EP1803480--001 ----Nitrite + Nitrate as NGW-D4 MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  10.000 13

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  5.000 13

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

GW-D4 08-Sep-2018---- 16-Mar-2018----12-Mar-2018 ---- ü
Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

GW-D8, BH12 09-Sep-2018---- 16-Mar-2018----13-Mar-2018 ---- ü
EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG093B-F)

GW-D4 08-Sep-2018---- 16-Mar-2018----12-Mar-2018 ---- ü
Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG093B-F)

GW-D8, BH12 09-Sep-2018---- 16-Mar-2018----13-Mar-2018 ---- ü
EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

GW-D4 09-Apr-2018---- 13-Mar-2018----12-Mar-2018 ---- ü
Clear Plastic Bottle - Sulfuric Acid (EK055G)

GW-D8, BH12 10-Apr-2018---- 13-Mar-2018----13-Mar-2018 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

GW-D4 14-Mar-2018---- 13-Mar-2018----12-Mar-2018 ---- ü
Clear Plastic Bottle - Natural (EK057G)

GW-D8, BH12 15-Mar-2018---- 13-Mar-2018----13-Mar-2018 ---- ü
EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

GW-D4 09-Apr-2018---- 13-Mar-2018----12-Mar-2018 ---- ü
Clear Plastic Bottle - Sulfuric Acid (EK059G)

GW-D8, BH12 10-Apr-2018---- 13-Mar-2018----13-Mar-2018 ---- ü
EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

GW-D4 09-Apr-201809-Apr-2018 16-Mar-201816-Mar-201812-Mar-2018 ü ü
Clear Plastic Bottle - Sulfuric Acid (EK061G)

GW-D8, BH12 10-Apr-201810-Apr-2018 16-Mar-201816-Mar-201813-Mar-2018 ü ü
EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

GW-D4 09-Apr-201809-Apr-2018 16-Mar-201816-Mar-201812-Mar-2018 ü ü
Clear Plastic Bottle - Sulfuric Acid (EK067G)

GW-D8, BH12 10-Apr-201810-Apr-2018 16-Mar-201816-Mar-201813-Mar-2018 ü ü
EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

GW-D4 14-Mar-2018---- 13-Mar-2018----12-Mar-2018 ---- ü
Clear Plastic Bottle - Natural (EK071G)

GW-D8, BH12 15-Mar-2018---- 13-Mar-2018----13-Mar-2018 ---- ü
EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

GW-D4 24-Apr-201819-Mar-2018 16-Mar-201815-Mar-201812-Mar-2018 ü ü
Amber Glass Bottle - Unpreserved (EP071)

GW-D8, BH12 24-Apr-201820-Mar-2018 16-Mar-201815-Mar-201813-Mar-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

GW-D4 26-Mar-201826-Mar-2018 14-Mar-201814-Mar-201812-Mar-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

GW-D8, BH12,

WQA04_TBW118

27-Mar-201827-Mar-2018 14-Mar-201814-Mar-201813-Mar-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

GW-D4 24-Apr-201819-Mar-2018 16-Mar-201815-Mar-201812-Mar-2018 ü ü
Amber Glass Bottle - Unpreserved (EP071)

GW-D8, BH12 24-Apr-201820-Mar-2018 16-Mar-201815-Mar-201813-Mar-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

GW-D4 26-Mar-201826-Mar-2018 14-Mar-201814-Mar-201812-Mar-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

GW-D8, BH12,

WQA04_TBW118

27-Mar-201827-Mar-2018 14-Mar-201814-Mar-201813-Mar-2018 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D4 26-Mar-201826-Mar-2018 14-Mar-201814-Mar-201812-Mar-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

GW-D8, BH12,

WQA04_TBW118

27-Mar-201827-Mar-2018 14-Mar-201814-Mar-201813-Mar-2018 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 12.50  10.002 16 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 33.33  10.001 3 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 12.50  10.002 16 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 14.29  10.002 14 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 14.29  10.002 14 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 13 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 33.33  5.001 3 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 33.33  5.001 3 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Matrix Spikes (MS) - Continued

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  5.000 13 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Saline Water -Suite 

B by ORC-ICPMS

EG093B-F WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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QA/QC Compliance Assessment to assist with Quality Review
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese Telephone : 08 9406 1328

:Project MRIA (Roe 8 Rehab) Date Samples Received : 08-Mar-2018

Site : ---- Issue Date : 16-Mar-2018

Rachel Champion:Sampler No. of samples received : 11

:Order number W81020-103 No. of samples analysed : 11

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l Matrix Spike outliers exist - please see following pages for full details.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Quality Control Samples

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

ES1807288--001 7439-96-5ManganeseAnonymous MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EG020T: Total Metals by ICP-MS

Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  5.88  10.001 17

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

GW-T3E-A, GW-D3,

GW-D5, T4B,

T4C, D1,

D2, WQA01_080318,

T2F

04-Sep-2018---- 13-Mar-2018----08-Mar-2018 ---- ü

EG020T: Total Metals by ICP-MS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG020A-T)

WQA03_080318 04-Sep-201804-Sep-2018 12-Mar-201812-Mar-201808-Mar-2018 ü ü
EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG093B-F)

GW-T3E-A, GW-D3,

GW-D5, T4B,

T4C, D1,

D2, WQA01_080318,

T2F

04-Sep-2018---- 12-Mar-2018----08-Mar-2018 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG093T: Total Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG093B-T)

WQA03_080318 04-Sep-201804-Sep-2018 12-Mar-201812-Mar-201808-Mar-2018 ü ü
EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

GW-T3E-A, GW-D3,

GW-D5, T4B,

T4C, D1,

D2, WQA01_080318,

T2F

05-Apr-2018---- 08-Mar-2018----08-Mar-2018 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

GW-T3E-A, GW-D3,

GW-D5, T4B,

T4C, D1,

D2, WQA01_080318,

T2F

10-Mar-2018---- 08-Mar-2018----08-Mar-2018 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

GW-T3E-A, GW-D3,

GW-D5, T4B,

T4C, D1,

D2, WQA01_080318,

T2F

05-Apr-2018---- 08-Mar-2018----08-Mar-2018 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

GW-T3E-A, GW-D3,

GW-D5, T4B,

T4C, D1,

D2, WQA01_080318,

T2F

05-Apr-201805-Apr-2018 15-Mar-201815-Mar-201808-Mar-2018 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

GW-T3E-A, GW-D3,

GW-D5, T4B,

T4C, D1,

D2, WQA01_080318,

T2F

05-Apr-201805-Apr-2018 15-Mar-201815-Mar-201808-Mar-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

GW-T3E-A, GW-D3,

GW-D5, T4B,

T4C, D1,

D2, WQA01_080318,

T2F

10-Mar-2018---- 08-Mar-2018----08-Mar-2018 ---- ü

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

GW-T3E-A, GW-D3,

GW-D5, T4B,

T4C, D1,

D2, WQA03_080318,

WQA01_080318, T2F

21-Apr-201815-Mar-2018 12-Mar-201812-Mar-201808-Mar-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-T3E-A, GW-D3,

GW-D5, T4B,

T4C, D1,

D2, WQA04_TBW 117,

WQA03_080318, WQA01_080318,

T2F

22-Mar-201822-Mar-2018 09-Mar-201809-Mar-201808-Mar-2018 ü ü

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

GW-T3E-A, GW-D3,

GW-D5, T4B,

T4C, D1,

D2, WQA03_080318,

WQA01_080318, T2F

21-Apr-201815-Mar-2018 12-Mar-201812-Mar-201808-Mar-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-T3E-A, GW-D3,

GW-D5, T4B,

T4C, D1,

D2, WQA04_TBW 117,

WQA03_080318, WQA01_080318,

T2F

22-Mar-201822-Mar-2018 09-Mar-201809-Mar-201808-Mar-2018 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

GW-T3E-A, GW-D3,

GW-D5, T4B,

T4C, D1,

D2, WQA04_TBW 117,

WQA03_080318, WQA01_080318,

T2F

22-Mar-201822-Mar-2018 09-Mar-201809-Mar-201808-Mar-2018 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 11.11  10.001 9 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 13.33  10.002 15 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 12.50  10.002 16 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 33.33  10.001 3 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.88  10.001 17 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 33.33  5.001 3 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 33.33  5.001 3 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Saline Water -Suite 

B by ORC-ICPMS

EG093B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Saline Water -Suite B by 

ORC-ICPMS

EG093B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese Telephone : 08 9406 1328

:Project MRIA (Roe 8 Rehab) Date Samples Received : 03-Apr-2018

Site : ---- Issue Date : 11-Apr-2018

Rachel Champion:Sampler No. of samples received : 9

:Order number W81020-103 No. of samples analysed : 9

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.
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Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  10.000 14

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  5.000 14

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

GW-D3, GW-D4,

BH10, T3B,

T3C, T4C,

T4B

30-Sep-2018---- 09-Apr-2018----03-Apr-2018 ---- ü

EG020T: Total Metals by ICP-MS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG020A-T)

WQA03_030418 30-Sep-201830-Sep-2018 09-Apr-201809-Apr-201803-Apr-2018 ü ü
EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG093B-F)

GW-D3, GW-D4,

BH10, T3B,

T3C, T4C,

T4B

30-Sep-2018---- 06-Apr-2018----03-Apr-2018 ---- ü

EG093T: Total Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG093B-T)

WQA03_030418 30-Sep-201830-Sep-2018 06-Apr-201806-Apr-201803-Apr-2018 ü ü
EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

GW-D3, GW-D4,

BH10, T3B,

T3C, T4C,

T4B

01-May-2018---- 11-Apr-2018----03-Apr-2018 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

GW-D3, GW-D4,

BH10, T3B,

T3C, T4C,

T4B

05-Apr-2018---- 03-Apr-2018----03-Apr-2018 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

GW-D3, GW-D4,

BH10, T3B,

T3C, T4C,

T4B

01-May-2018---- 11-Apr-2018----03-Apr-2018 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

GW-D3, GW-D4,

BH10, T3B,

T3C, T4C,

T4B

01-May-201801-May-2018 11-Apr-201811-Apr-201803-Apr-2018 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

GW-D3, GW-D4,

BH10, T3B,

T3C, T4C,

T4B

01-May-201801-May-2018 11-Apr-201811-Apr-201803-Apr-2018 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

GW-D3, GW-D4,

BH10, T3B,

T3C, T4C,

T4B

05-Apr-2018---- 03-Apr-2018----03-Apr-2018 ---- ü

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

GW-D3, GW-D4,

BH10, T3B,

T3C, T4C,

T4B, WQA03_030418

15-May-201810-Apr-2018 09-Apr-201805-Apr-201803-Apr-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3, GW-D4,

BH10, T3B,

T3C, T4C,

T4B, WQA03_030418,

WQA04_DB TBW 246

17-Apr-201817-Apr-2018 09-Apr-201809-Apr-201803-Apr-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

GW-D3, GW-D4,

BH10, T3B,

T3C, T4C,

T4B, WQA03_030418

15-May-201810-Apr-2018 09-Apr-201805-Apr-201803-Apr-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3, GW-D4,

BH10, T3B,

T3C, T4C,

T4B, WQA03_030418,

WQA04_DB TBW 246

17-Apr-201817-Apr-2018 09-Apr-201809-Apr-201803-Apr-2018 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3, GW-D4,

BH10, T3B,

T3C, T4C,

T4B, WQA03_030418,

WQA04_DB TBW 246

17-Apr-201817-Apr-2018 09-Apr-201809-Apr-201803-Apr-2018 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 14.29  10.001 7 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 18.18  10.002 11 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 100.00  10.001 1 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 14 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 100.00  5.001 1 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 100.00  5.001 1 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  5.000 14 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Saline Water -Suite 

B by ORC-ICPMS

EG093B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Saline Water -Suite B by 

ORC-ICPMS

EG093B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER



8 of 8:Page

Work Order :

:Client

EP1804292

MRIA

MRIA (Roe 8 Rehab):Project

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese Telephone : 08 9406 1328

:Project MRIA - R8 Rehab Date Samples Received : 02-May-2018

Site : ---- Issue Date : 10-May-2018

Danielle Sullivan:Sampler No. of samples received : 11

:Order number W81020-103 No. of samples analysed : 11

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l Matrix Spike outliers exist - please see following pages for full details.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.
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Outliers : Quality Control Samples

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

EP1805422--002 ----C6 - C9 FractionAnonymous MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EP080/071: Total Petroleum Hydrocarbons

EP1805422--002 C6_C10C6 - C10 FractionAnonymous MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

EP1805422--002 71-43-2BenzeneAnonymous MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EP080: BTEXN

EP1805422--002 108-88-3TolueneAnonymous MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EP080: BTEXN

Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardChlorophyll a and Pheophytin a  0.00  10.000 5

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  3.57  10.001 28

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  3.57  5.001 28

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

BLNS-B1_020518, A2_020518,

A2S_020518, BH12_020518,

GW-D3_020518, GW-D4_020518,

GW-D8_020518, WQA01_020518,

D2_020518, D1_020518

29-Oct-2018---- 08-May-2018----02-May-2018 ---- ü

EG020T: Total Metals by ICP-MS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG020A-T)

BLNS-B1_020518, A2_020518,

A2S_020518, WQA01_020518

29-Oct-201829-Oct-2018 07-May-201807-May-201802-May-2018 ü ü

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG020A-T)

WQA02_020518 29-Oct-201829-Oct-2018 07-May-201807-May-201802-May-2018 ü ü
EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG093B-F)

BLNS-B1_020518, A2_020518,

A2S_020518, BH12_020518,

GW-D3_020518, GW-D4_020518,

GW-D8_020518, WQA01_020518,

D2_020518, D1_020518

29-Oct-2018---- 07-May-2018----02-May-2018 ---- ü

EG093T: Total Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG093B-T)

BLNS-B1_020518, A2_020518,

A2S_020518, WQA01_020518

29-Oct-201829-Oct-2018 07-May-201807-May-201802-May-2018 ü ü

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG093B-T)

WQA02_020518 29-Oct-201829-Oct-2018 07-May-201807-May-201802-May-2018 ü ü
EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

BLNS-B1_020518, A2_020518,

A2S_020518, BH12_020518,

GW-D3_020518, GW-D4_020518,

GW-D8_020518, WQA01_020518,

D2_020518, D1_020518

30-May-2018---- 02-May-2018----02-May-2018 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

BLNS-B1_020518, A2_020518,

A2S_020518, BH12_020518,

GW-D3_020518, GW-D4_020518,

GW-D8_020518, WQA01_020518,

D2_020518, D1_020518

04-May-2018---- 02-May-2018----02-May-2018 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

BLNS-B1_020518, A2_020518,

A2S_020518, BH12_020518,

GW-D3_020518, GW-D4_020518,

GW-D8_020518, WQA01_020518,

D2_020518, D1_020518

30-May-2018---- 02-May-2018----02-May-2018 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

BLNS-B1_020518, A2_020518,

A2S_020518, BH12_020518,

GW-D3_020518, GW-D4_020518,

GW-D8_020518, WQA01_020518,

D2_020518, D1_020518

30-May-201830-May-2018 09-May-201809-May-201802-May-2018 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

BLNS-B1_020518, A2_020518,

A2S_020518, BH12_020518,

GW-D3_020518, GW-D4_020518,

GW-D8_020518, WQA01_020518,

D2_020518, D1_020518

30-May-201830-May-2018 09-May-201809-May-201802-May-2018 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

BLNS-B1_020518, A2_020518,

A2S_020518, BH12_020518,

GW-D3_020518, GW-D4_020518,

GW-D8_020518, WQA01_020518,

D2_020518, D1_020518

04-May-2018---- 02-May-2018----02-May-2018 ---- ü

EP008: Chlorophyll a & Pheophytin a

Glass Fibre Filter Paper (Chlorophyll) (EP008)

BLNS-B1_020518, A2_020518,

A2S_020518, WQA01_020518

23-May-2018---- 07-May-2018----02-May-2018 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP080)

WQA02_020518 09-May-201809-May-2018 07-May-201807-May-201802-May-2018 ü ü
Amber Glass Bottle - Unpreserved (EP071)

BLNS-B1_020518, A2_020518,

A2S_020518, BH12_020518

16-Jun-201809-May-2018 08-May-201807-May-201802-May-2018 ü ü

Amber Glass Bottle - Unpreserved (EP071)

GW-D3_020518, GW-D4_020518,

GW-D8_020518, WQA01_020518,

WQA02_020518, D2_020518,

D1_020518

17-Jun-201809-May-2018 08-May-201808-May-201802-May-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

BLNS-B1_020518, A2_020518,

A2S_020518, BH12_020518,

GW-D3_020518, GW-D4_020518,

GW-D8_020518, WQA01_020518,

D2_020518, D1_020518

16-May-201816-May-2018 09-May-201809-May-201802-May-2018 ü ü

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP080)

WQA02_020518 09-May-201809-May-2018 07-May-201807-May-201802-May-2018 ü ü
Amber Glass Bottle - Unpreserved (EP071)

BLNS-B1_020518, A2_020518,

A2S_020518, BH12_020518

16-Jun-201809-May-2018 08-May-201807-May-201802-May-2018 ü ü

Amber Glass Bottle - Unpreserved (EP071)

GW-D3_020518, GW-D4_020518,

GW-D8_020518, WQA01_020518,

WQA02_020518, D2_020518,

D1_020518

17-Jun-201809-May-2018 08-May-201808-May-201802-May-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

BLNS-B1_020518, A2_020518,

A2S_020518, BH12_020518,

GW-D3_020518, GW-D4_020518,

GW-D8_020518, WQA01_020518,

D2_020518, D1_020518

16-May-201816-May-2018 09-May-201809-May-201802-May-2018 ü ü

EP080: BTEXN

Amber Glass Bottle - Unpreserved (EP080)

WQA02_020518 09-May-201809-May-2018 07-May-201807-May-201802-May-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

BLNS-B1_020518, A2_020518,

A2S_020518, BH12_020518,

GW-D3_020518, GW-D4_020518,

GW-D8_020518, WQA01_020518,

D2_020518, D1_020518

16-May-201816-May-2018 09-May-201809-May-201802-May-2018 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 5 ûChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.001 10 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.26  10.004 39 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 20.00  10.001 5 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 10.26  10.004 39 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 3.57  10.001 28 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 11.76  10.004 34 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.13  5.002 39 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.13  5.002 39 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 7.14  5.002 28 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.88  5.002 34 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.13  5.002 39 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.13  5.002 39 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 7.14  5.002 28 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.88  5.002 34 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.13  5.002 39 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.13  5.002 39 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 3.57  5.001 28 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.88  5.002 34 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Saline Water -Suite 

B by ORC-ICPMS

EG093B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Saline Water -Suite B by 

ORC-ICPMS

EG093B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to APHA 10200 H. The pigments are extracted into aqueous acetone. The optical density of 

the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.

Chlorophyll a and Pheophytin a EP008 WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese Telephone : 08 9406 1328

:Project MRIA - R8 Rehab Date Samples Received : 03-May-2018

Site : ---- Issue Date : 14-May-2018

Danielle Sullivan:Sampler No. of samples received : 10

:Order number W81020-103 No. of samples analysed : 10

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l Matrix Spike outliers exist - please see following pages for full details.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples

l NO Quality Control Sample Frequency Outliers exist.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Quality Control Samples

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

EP1805520--001 14808-79-8Sulfate as SO4 - 

Turbidimetric

Anonymous MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA

EP1805520--001 16887-00-6ChlorideAnonymous MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

ED045G: Chloride by Discrete Analyser

Outliers : Analysis Holding Time Compliance

Matrix: WATER

AnalysisExtraction / Preparation

Date analysedDate extractedContainer / Client Sample ID(s) Days 

overdue

Days 

overdue

Due for extraction Due for analysis

Method

EA005P: pH by PC Titrator

Clear Plastic Bottle - Natural

03-May-2018----KA_030518 08-May-2018---- ---- 5

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA005P: pH by PC Titrator

Clear Plastic Bottle - Natural (EA005-P)

KA_030518 03-May-2018---- 08-May-2018----03-May-2018 ---- û
EA010P: Conductivity by PC Titrator

Clear Plastic Bottle - Natural (EA010-P)

KA_030518 31-May-2018---- 08-May-2018----03-May-2018 ---- ü
EA015: Total Dissolved Solids dried at 180 ± 5 °C

Clear Plastic Bottle - Natural (EA015H)

KA_030518 10-May-2018---- 09-May-2018----03-May-2018 ---- ü
EA041: Colour (True)

Clear Plastic Bottle - Natural (EA041)

KA_030518 05-May-2018---- 03-May-2018----03-May-2018 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA075: Redox Potential

Clear Plastic Bottle - Natural (EA075)

KA_030518 03-May-2018---- 03-May-2018----03-May-2018 ---- ü
ED037P: Alkalinity by PC Titrator

Clear Plastic Bottle - Natural (ED037-P)

KA_030518 17-May-2018---- 08-May-2018----03-May-2018 ---- ü
ED038A: Acidity

Clear Plastic Bottle - Natural (ED038)

KA_030518 17-May-2018---- 08-May-2018----03-May-2018 ---- ü
ED041G: Sulfate (Turbidimetric) as SO4 2- by DA

Clear Plastic Bottle - Natural (ED041G)

KA_030518 31-May-2018---- 11-May-2018----03-May-2018 ---- ü
ED045G: Chloride by Discrete Analyser

Clear Plastic Bottle - Natural (ED045G)

KA_030518 31-May-2018---- 11-May-2018----03-May-2018 ---- ü
ED093F: Dissolved Major Cations

Clear Plastic Bottle - Natural (ED093F)

KA_030518 10-May-2018---- 09-May-2018----03-May-2018 ---- ü
EG020F: Dissolved Metals by ICP-MS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

T3B_030518, T4B_030518,

T3C_030518, T4C_030518,

GW-D5_030518, GW-T3E-A_030518,

WQA01_030518, BH10_030518

30-Oct-2018---- 09-May-2018----03-May-2018 ---- ü

EG020T: Total Metals by ICP-MS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG020A-T)

WQA03_030518 30-Oct-201830-Oct-2018 09-May-201809-May-201803-May-2018 ü ü
EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG093B-F)

T3B_030518, T4B_030518,

T3C_030518, T4C_030518,

GW-D5_030518, GW-T3E-A_030518,

WQA01_030518, BH10_030518

30-Oct-2018---- 09-May-2018----03-May-2018 ---- ü

EG093T: Total Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG093B-T)

WQA03_030518 30-Oct-201830-Oct-2018 09-May-201809-May-201803-May-2018 ü ü
EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

T3B_030518, T4B_030518,

T3C_030518, T4C_030518,

GW-D5_030518, GW-T3E-A_030518,

WQA01_030518, BH10_030518

31-May-2018---- 03-May-2018----03-May-2018 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

T3B_030518, T4B_030518,

T3C_030518, T4C_030518,

GW-D5_030518, GW-T3E-A_030518,

WQA01_030518, BH10_030518

05-May-2018---- 03-May-2018----03-May-2018 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

T3B_030518, T4B_030518,

T3C_030518, T4C_030518,

GW-D5_030518, GW-T3E-A_030518,

WQA01_030518, BH10_030518

31-May-2018---- 03-May-2018----03-May-2018 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

T3B_030518, T4B_030518,

T3C_030518, T4C_030518,

GW-D5_030518, GW-T3E-A_030518,

WQA01_030518, BH10_030518

31-May-201831-May-2018 10-May-201810-May-201803-May-2018 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

T3B_030518, T4B_030518,

T3C_030518, T4C_030518,

GW-D5_030518, GW-T3E-A_030518,

WQA01_030518, BH10_030518

31-May-201831-May-2018 10-May-201810-May-201803-May-2018 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

T3B_030518, T4B_030518,

T3C_030518, T4C_030518,

GW-D5_030518, GW-T3E-A_030518,

WQA01_030518, BH10_030518

05-May-2018---- 03-May-2018----03-May-2018 ---- ü

EP025: Oxygen - Dissolved (DO)

Clear Plastic Bottle - Natural (EP025)

KA_030518 03-May-2018---- 03-May-2018----03-May-2018 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

T3B_030518, T4B_030518,

T3C_030518, T4C_030518,

GW-D5_030518, GW-T3E-A_030518,

WQA01_030518, WQA03_030518,

BH10_030518

18-Jun-201810-May-2018 10-May-201809-May-201803-May-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

T3B_030518, T4B_030518,

T3C_030518, T4C_030518,

GW-D5_030518, GW-T3E-A_030518,

WQA01_030518, WQA03_030518,

BH10_030518

17-May-201817-May-2018 10-May-201810-May-201803-May-2018 ü ü

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

T3B_030518, T4B_030518,

T3C_030518, T4C_030518,

GW-D5_030518, GW-T3E-A_030518,

WQA01_030518, WQA03_030518,

BH10_030518

18-Jun-201810-May-2018 10-May-201809-May-201803-May-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

T3B_030518, T4B_030518,

T3C_030518, T4C_030518,

GW-D5_030518, GW-T3E-A_030518,

WQA01_030518, WQA03_030518,

BH10_030518

17-May-201817-May-2018 10-May-201810-May-201803-May-2018 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

T3B_030518, T4B_030518,

T3C_030518, T4C_030518,

GW-D5_030518, GW-T3E-A_030518,

WQA01_030518, WQA03_030518,

BH10_030518

17-May-201817-May-2018 10-May-201810-May-201803-May-2018 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 18.18  10.002 11 üAcidity as Calcium Carbonate ED038

NEPM 2013 B3 & ALS QC Standard 18.18  10.002 11 üAlkalinity by PC Titrator ED037-P

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üChloride by Discrete Analyser ED045G

NEPM 2013 B3 & ALS QC Standard 20.00  10.001 5 üColour (True) EA041

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üConductivity by PC Titrator EA010-P

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 12.50  10.001 8 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 16.67  10.002 12 üMajor Cations - Dissolved ED093F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 13.33  10.002 15 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üOxygen - Dissolved EP025

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üpH by PC Titrator EA005-P

NEPM 2013 B3 & ALS QC Standard 12.50  10.002 16 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 100.00  10.001 1 üRedox Potential EA075

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üSulfate (Turbidimetric) as SO4 2- by Discrete Analyser ED041G

NEPM 2013 B3 & ALS QC Standard 12.50  10.002 16 üTotal Dissolved Solids (High Level) EA015H

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 25.00  10.002 8 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 100.00  10.001 1 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 10.00  10.001 10 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üAcidity as Calcium Carbonate ED038

NEPM 2013 B3 & ALS QC Standard 18.18  10.002 11 üAlkalinity by PC Titrator ED037-P

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üChloride by Discrete Analyser ED045G

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üColour (True) EA041

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üConductivity by PC Titrator EA010-P

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üMajor Cations - Dissolved ED093F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üpH by PC Titrator EA005-P
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Control Samples (LCS) - Continued

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üSulfate (Turbidimetric) as SO4 2- by Discrete Analyser ED041G

NEPM 2013 B3 & ALS QC Standard 12.50  10.002 16 üTotal Dissolved Solids (High Level) EA015H

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 100.00  5.001 1 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üAlkalinity by PC Titrator ED037-P

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üChloride by Discrete Analyser ED045G

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üColour (True) EA041

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üConductivity by PC Titrator EA010-P

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üMajor Cations - Dissolved ED093F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üSulfate (Turbidimetric) as SO4 2- by Discrete Analyser ED041G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTotal Dissolved Solids (High Level) EA015H

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 100.00  5.001 1 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üChloride by Discrete Analyser ED045G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üSulfate (Turbidimetric) as SO4 2- by Discrete Analyser ED041G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Phosphorus as P By Discrete Analyser EK067G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Matrix Spikes (MS) - Continued

NEPM 2013 B3 & ALS QC Standard 10.00  5.001 10 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 H+  B. This procedure determines pH of water samples by automated ISE. 

This method is compliant with NEPM (2013) Schedule B(3)

pH by PC Titrator EA005-P WATER

In house: Referenced to APHA 2510 B.  This procedure determines conductivity by automated ISE. This method 

is compliant with NEPM (2013) Schedule B(3)

Conductivity by PC Titrator EA010-P WATER

In house: Referenced to APHA 2540C.  A gravimetric procedure that determines the amount of `filterable` residue 

in an aqueous sample.  A well-mixed sample is filtered through a glass fibre filter (1.2um).  The filtrate is 

evaporated to dryness and dried to constant weight at 180+/-5C. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Dissolved Solids (High Level) EA015H WATER

In house: Referenced to APHA 2120 B. This method is compliant with NEPM (2013) Schedule B(3)Colour (True) EA041 WATER

In house:  Ion selective electrodeRedox Potential EA075 WATER

In house: Referenced to APHA 2320 B This procedure determines alkalinity by automated measurement (e.g. PC 

Titrate) using pH 4.5 for indicating the total alkalinity end-point. This method is compliant with NEPM (2013) 

Schedule B(3)

Alkalinity by PC Titrator ED037-P WATER

In house: Referenced to APHA 2310 B  Acidity is determined by titration with a standardised alkali to an end-point 

pH of 8.3.  This method is compliant with NEPM (2013) Schedule B(3)

Acidity as Calcium Carbonate ED038 WATER

In house: Referenced to APHA 4500-SO4.  Dissolved sulfate is determined in a 0.45um filtered sample.  Sulfate 

ions are converted to a barium sulfate suspension in an acetic acid medium with barium chloride. Light 

absorbance of the BaSO4 suspension is measured by a photometer and the SO4-2 concentration is determined 

by comparison of the reading with a standard curve. This method is compliant with NEPM (2013) Schedule B(3)

Sulfate (Turbidimetric) as SO4 2- by 

Discrete Analyser

ED041G WATER

In house: Referenced to APHA 4500 Cl - G.The thiocyanate ion is liberated from mercuric thiocyanate through 

sequestration of mercury by the chloride ion to form non-ionised mercuric chloride.in the presence of ferric ions 

the librated thiocynate forms highly-coloured ferric thiocynate which is measured at 480 nm APHA 21st edition 

seal method 2 017-1-L april 2003

Chloride by Discrete Analyser ED045G WATER

In house: Referenced to APHA 3120 and 3125; USEPA SW 846 - 6010 and 6020; Cations are determined by 

either ICP-AES or ICP-MS techniques.  This method is compliant with NEPM (2013) Schedule B(3) 

Sodium Adsorption Ratio is calculated from Ca, Mg and Na which determined by ALS in house method 

QWI-EN/ED093F. This method is compliant with NEPM (2013) Schedule B(3) 

Hardness parameters are calculated based on APHA 2340 B. This method is compliant with NEPM (2013) 

Schedule B(3)

Major Cations - Dissolved ED093F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Saline Water -Suite 

B by ORC-ICPMS

EG093B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Saline Water -Suite B by 

ORC-ICPMS

EG093B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to APHA 1030F. This method is compliant with NEPM (2013) Schedule B(3)Ionic Balance by PCT DA and Turbi SO4 

DA

EN055 - PG WATER

In house: Referenced to APHA 4500-O G. Dissolved Oxygen Probe.  This method is compliant with NEPM (2013) 

Schedule B(3)

Oxygen - Dissolved EP025 WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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QA/QC Compliance Assessment to assist with Quality Review
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese Telephone : 08 9406 1328

:Project MRIA - R8 Rehab Date Samples Received : 31-May-2018

Site : ---- Issue Date : 11-Jun-2018

----:Sampler No. of samples received : 5

:Order number W81020-103 No. of samples analysed : 5

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardChlorophyll a and Pheophytin a  0.00  10.000 14

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

BLNS-B1_31_05_18, A2_31_05_18,

A2S_31_05_18, WQA02_31_05_18

27-Nov-2018---- 07-Jun-2018----31-May-2018 ---- ü

EG020T: Total Metals by ICP-MS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG020A-T)

BLNS-B1_31_05_18, A2_31_05_18,

A2S_31_05_18, WQA02_31_05_18,

WQA03_31_05_18

27-Nov-201827-Nov-2018 07-Jun-201807-Jun-201831-May-2018 ü ü

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG093B-F)

BLNS-B1_31_05_18, A2_31_05_18,

A2S_31_05_18, WQA02_31_05_18

27-Nov-2018---- 07-Jun-2018----31-May-2018 ---- ü

EG093T: Total Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG093B-T)

BLNS-B1_31_05_18, A2_31_05_18,

A2S_31_05_18, WQA02_31_05_18,

WQA03_31_05_18

27-Nov-201827-Nov-2018 07-Jun-201807-Jun-201831-May-2018 ü ü

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

BLNS-B1_31_05_18, A2_31_05_18,

A2S_31_05_18, WQA02_31_05_18

28-Jun-2018---- 31-May-2018----31-May-2018 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

BLNS-B1_31_05_18, A2_31_05_18,

A2S_31_05_18, WQA02_31_05_18

02-Jun-2018---- 31-May-2018----31-May-2018 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

BLNS-B1_31_05_18, A2_31_05_18,

A2S_31_05_18, WQA02_31_05_18

28-Jun-2018---- 31-May-2018----31-May-2018 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

BLNS-B1_31_05_18, A2_31_05_18,

A2S_31_05_18, WQA02_31_05_18

28-Jun-201828-Jun-2018 07-Jun-201807-Jun-201831-May-2018 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

BLNS-B1_31_05_18, A2_31_05_18,

A2S_31_05_18, WQA02_31_05_18

28-Jun-201828-Jun-2018 07-Jun-201807-Jun-201831-May-2018 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

BLNS-B1_31_05_18, A2_31_05_18,

A2S_31_05_18, WQA02_31_05_18

02-Jun-2018---- 31-May-2018----31-May-2018 ---- ü

EP008: Chlorophyll a & Pheophytin a

Glass Fibre Filter Paper (Chlorophyll) (EP008)

BLNS-B1_31_05_18, A2_31_05_18,

A2S_31_05_18, WQA02_31_05_18

21-Jun-2018---- 07-Jun-2018----31-May-2018 ---- ü

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP080)

WQA03_31_05_18 07-Jun-201807-Jun-2018 05-Jun-201805-Jun-201831-May-2018 ü ü
Amber Glass Bottle - Unpreserved (EP071)

BLNS-B1_31_05_18, A2_31_05_18,

A2S_31_05_18, WQA02_31_05_18,

WQA03_31_05_18

16-Jul-201807-Jun-2018 07-Jun-201806-Jun-201831-May-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

BLNS-B1_31_05_18, A2_31_05_18,

A2S_31_05_18, WQA02_31_05_18

14-Jun-201814-Jun-2018 05-Jun-201805-Jun-201831-May-2018 ü ü

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP080)

WQA03_31_05_18 07-Jun-201807-Jun-2018 05-Jun-201805-Jun-201831-May-2018 ü ü
Amber Glass Bottle - Unpreserved (EP071)

BLNS-B1_31_05_18, A2_31_05_18,

A2S_31_05_18, WQA02_31_05_18,

WQA03_31_05_18

16-Jul-201807-Jun-2018 07-Jun-201806-Jun-201831-May-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

BLNS-B1_31_05_18, A2_31_05_18,

A2S_31_05_18, WQA02_31_05_18

14-Jun-201814-Jun-2018 05-Jun-201805-Jun-201831-May-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080: BTEXN

Amber Glass Bottle - Unpreserved (EP080)

WQA03_31_05_18 07-Jun-201807-Jun-2018 05-Jun-201805-Jun-201831-May-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

BLNS-B1_31_05_18, A2_31_05_18,

A2S_31_05_18, WQA02_31_05_18

14-Jun-201814-Jun-2018 05-Jun-201805-Jun-201831-May-2018 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 14 ûChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 20.00  10.001 5 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 14.29  10.001 7 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 14.29  10.001 7 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 20.00  10.001 5 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Saline Water -Suite 

B by ORC-ICPMS

EG093B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Saline Water -Suite B by 

ORC-ICPMS

EG093B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to APHA 10200 H. The pigments are extracted into aqueous acetone. The optical density of 

the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.

Chlorophyll a and Pheophytin a EP008 WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Klinton   Breese Telephone : 08 9406 1328

:Project MDC Date Samples Received : 01-Jun-2018

Site : ---- Issue Date : 08-Jun-2018

LF:Sampler No. of samples received : 1

:Order number W81020-103 No. of samples analysed : 1

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples

l NO Quality Control Sample Frequency Outliers exist.
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Outliers : Analysis Holding Time Compliance

Matrix: WATER

AnalysisExtraction / Preparation

Date analysedDate extractedContainer / Client Sample ID(s) Days 

overdue

Days 

overdue

Due for extraction Due for analysis

Method

EA005P: pH by PC Titrator

Clear Plastic Bottle - Natural

01-Jun-2018----PB-East 07-Jun-2018---- ---- 6

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA005P: pH by PC Titrator

Clear Plastic Bottle - Natural (EA005-P)

PB-East 01-Jun-2018---- 07-Jun-2018----01-Jun-2018 ---- û
EA010P: Conductivity by PC Titrator

Clear Plastic Bottle - Natural (EA010-P)

PB-East 29-Jun-2018---- 07-Jun-2018----01-Jun-2018 ---- ü
EA015: Total Dissolved Solids dried at 180 ± 5 °C

Clear Plastic Bottle - Natural (EA015H)

PB-East 08-Jun-2018---- 07-Jun-2018----01-Jun-2018 ---- ü
ED037P: Alkalinity by PC Titrator

Clear Plastic Bottle - Natural (ED037-P)

PB-East 15-Jun-2018---- 07-Jun-2018----01-Jun-2018 ---- ü
ED041G: Sulfate (Turbidimetric) as SO4 2- by DA

Clear Plastic Bottle - Natural (ED041G)

PB-East 29-Jun-2018---- 07-Jun-2018----01-Jun-2018 ---- ü
ED045G: Chloride by Discrete Analyser

Clear Plastic Bottle - Natural (ED045G)

PB-East 29-Jun-2018---- 07-Jun-2018----01-Jun-2018 ---- ü
ED093F: Dissolved Major Cations

Clear Plastic Bottle - Natural (ED093F)

PB-East 08-Jun-2018---- 06-Jun-2018----01-Jun-2018 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG020A-F)

PB-East 28-Nov-2018---- 07-Jun-2018----01-Jun-2018 ---- ü
EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG093B-F)

PB-East 28-Nov-2018---- 07-Jun-2018----01-Jun-2018 ---- ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üAlkalinity by PC Titrator ED037-P

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üChloride by Discrete Analyser ED045G

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üConductivity by PC Titrator EA010-P

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 20.00  10.001 5 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 33.33  10.002 6 üMajor Cations - Dissolved ED093F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üpH by PC Titrator EA005-P

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üSulfate (Turbidimetric) as SO4 2- by Discrete Analyser ED041G

NEPM 2013 B3 & ALS QC Standard 18.18  10.002 11 üTotal Dissolved Solids (High Level) EA015H

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üAlkalinity by PC Titrator ED037-P

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üChloride by Discrete Analyser ED045G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üConductivity by PC Titrator EA010-P

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 16.67  5.001 6 üMajor Cations - Dissolved ED093F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üpH by PC Titrator EA005-P

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üSulfate (Turbidimetric) as SO4 2- by Discrete Analyser ED041G

NEPM 2013 B3 & ALS QC Standard 18.18  10.002 11 üTotal Dissolved Solids (High Level) EA015H

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAlkalinity by PC Titrator ED037-P

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üChloride by Discrete Analyser ED045G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üConductivity by PC Titrator EA010-P

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 16.67  5.001 6 üMajor Cations - Dissolved ED093F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üSulfate (Turbidimetric) as SO4 2- by Discrete Analyser ED041G

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üTotal Dissolved Solids (High Level) EA015H

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üChloride by Discrete Analyser ED045G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üSulfate (Turbidimetric) as SO4 2- by Discrete Analyser ED041G
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 H+  B. This procedure determines pH of water samples by automated ISE. 

This method is compliant with NEPM (2013) Schedule B(3)

pH by PC Titrator EA005-P WATER

In house: Referenced to APHA 2510 B.  This procedure determines conductivity by automated ISE. This method 

is compliant with NEPM (2013) Schedule B(3)

Conductivity by PC Titrator EA010-P WATER

In house: Referenced to APHA 2540C.  A gravimetric procedure that determines the amount of `filterable` residue 

in an aqueous sample.  A well-mixed sample is filtered through a glass fibre filter (1.2um).  The filtrate is 

evaporated to dryness and dried to constant weight at 180+/-5C. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Dissolved Solids (High Level) EA015H WATER

In house: Referenced to APHA 2320 B This procedure determines alkalinity by automated measurement (e.g. PC 

Titrate) using pH 4.5 for indicating the total alkalinity end-point. This method is compliant with NEPM (2013) 

Schedule B(3)

Alkalinity by PC Titrator ED037-P WATER

In house: Referenced to APHA 4500-SO4.  Dissolved sulfate is determined in a 0.45um filtered sample.  Sulfate 

ions are converted to a barium sulfate suspension in an acetic acid medium with barium chloride. Light 

absorbance of the BaSO4 suspension is measured by a photometer and the SO4-2 concentration is determined 

by comparison of the reading with a standard curve. This method is compliant with NEPM (2013) Schedule B(3)

Sulfate (Turbidimetric) as SO4 2- by 

Discrete Analyser

ED041G WATER

In house: Referenced to APHA 4500 Cl - G.The thiocyanate ion is liberated from mercuric thiocyanate through 

sequestration of mercury by the chloride ion to form non-ionised mercuric chloride.in the presence of ferric ions 

the librated thiocynate forms highly-coloured ferric thiocynate which is measured at 480 nm APHA 21st edition 

seal method 2 017-1-L april 2003

Chloride by Discrete Analyser ED045G WATER

In house: Referenced to APHA 3120 and 3125; USEPA SW 846 - 6010 and 6020; Cations are determined by 

either ICP-AES or ICP-MS techniques.  This method is compliant with NEPM (2013) Schedule B(3) 

Sodium Adsorption Ratio is calculated from Ca, Mg and Na which determined by ALS in house method 

QWI-EN/ED093F. This method is compliant with NEPM (2013) Schedule B(3) 

Hardness parameters are calculated based on APHA 2340 B. This method is compliant with NEPM (2013) 

Schedule B(3)

Major Cations - Dissolved ED093F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Saline Water -Suite 

B by ORC-ICPMS

EG093B-F WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 1030F. This method is compliant with NEPM (2013) Schedule B(3)Ionic Balance by PCT DA and Turbi SO4 

DA

EN055 - PG WATER
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Chris McGraghan Telephone : 08 9406 1328

:Project 60478410 Date Samples Received : 01-Jun-2018

Site : ---- Issue Date : 12-Jun-2018

Tim Williamson:Sampler No. of samples received : 13

:Order number W81020-103 No. of samples analysed : 13

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.
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Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  10.000 20

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

GW-D3_01_06_18, GW-D4_01_06_18,

GW-D5_01_06_18, GW-D8_01_06_18,

T3B_01_06_18, T3C_01_06_18,

BH10_01_06_18, BH12_01_06_18,

GW-T3E-A_01_06_18, WQA01_01_06_18,

D1_01_06_18, D2_01_06_18

28-Nov-2018---- 07-Jun-2018----01-Jun-2018 ---- ü

EG020T: Total Metals by ICP-MS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG020A-T)

WQA03_01_06_18 28-Nov-201828-Nov-2018 08-Jun-201808-Jun-201801-Jun-2018 ü ü
EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

GW-D3_01_06_18, GW-D4_01_06_18,

GW-D5_01_06_18, GW-D8_01_06_18,

T3B_01_06_18, T3C_01_06_18,

BH10_01_06_18, BH12_01_06_18,

GW-T3E-A_01_06_18, WQA01_01_06_18,

D1_01_06_18, D2_01_06_18

29-Jun-2018---- 01-Jun-2018----01-Jun-2018 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

GW-D3_01_06_18, GW-D4_01_06_18,

GW-D5_01_06_18, GW-D8_01_06_18,

T3B_01_06_18, T3C_01_06_18,

BH10_01_06_18, BH12_01_06_18,

GW-T3E-A_01_06_18, WQA01_01_06_18,

D1_01_06_18, D2_01_06_18

03-Jun-2018---- 01-Jun-2018----01-Jun-2018 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

GW-D3_01_06_18, GW-D4_01_06_18,

GW-D5_01_06_18, GW-D8_01_06_18,

T3B_01_06_18, T3C_01_06_18,

BH10_01_06_18, BH12_01_06_18,

GW-T3E-A_01_06_18, WQA01_01_06_18,

D1_01_06_18, D2_01_06_18

29-Jun-2018---- 01-Jun-2018----01-Jun-2018 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

GW-D3_01_06_18, GW-D4_01_06_18,

GW-D5_01_06_18, GW-D8_01_06_18,

T3B_01_06_18, T3C_01_06_18,

BH10_01_06_18, BH12_01_06_18,

GW-T3E-A_01_06_18, WQA01_01_06_18,

D1_01_06_18, D2_01_06_18

29-Jun-201829-Jun-2018 08-Jun-201808-Jun-201801-Jun-2018 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

GW-D3_01_06_18, GW-D4_01_06_18,

GW-D5_01_06_18, GW-D8_01_06_18,

T3B_01_06_18, T3C_01_06_18,

BH10_01_06_18, BH12_01_06_18,

GW-T3E-A_01_06_18, WQA01_01_06_18,

D1_01_06_18, D2_01_06_18

29-Jun-201829-Jun-2018 08-Jun-201808-Jun-201801-Jun-2018 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

GW-D3_01_06_18, GW-D4_01_06_18,

GW-D5_01_06_18, GW-D8_01_06_18,

T3B_01_06_18, T3C_01_06_18,

BH10_01_06_18, BH12_01_06_18,

GW-T3E-A_01_06_18, WQA01_01_06_18,

D1_01_06_18, D2_01_06_18

03-Jun-2018---- 01-Jun-2018----01-Jun-2018 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

GW-D3_01_06_18, GW-D4_01_06_18,

GW-D5_01_06_18, GW-D8_01_06_18,

T3B_01_06_18, T3C_01_06_18,

BH10_01_06_18, BH12_01_06_18,

GW-T3E-A_01_06_18, WQA01_01_06_18,

WQA03_01_06_18, D1_01_06_18,

D2_01_06_18

16-Jul-201808-Jun-2018 07-Jun-201806-Jun-201801-Jun-2018 ü ü

Amber Glass Bottle - Unpreserved (EP080)

WQA03_01_06_18 08-Jun-201808-Jun-2018 08-Jun-201808-Jun-201801-Jun-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3_01_06_18, GW-D4_01_06_18,

GW-D5_01_06_18, GW-D8_01_06_18,

T3B_01_06_18, T3C_01_06_18,

BH10_01_06_18, BH12_01_06_18,

GW-T3E-A_01_06_18, WQA01_01_06_18,

D1_01_06_18, D2_01_06_18

15-Jun-201815-Jun-2018 08-Jun-201808-Jun-201801-Jun-2018 ü ü

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

GW-D3_01_06_18, GW-D4_01_06_18,

GW-D5_01_06_18, GW-D8_01_06_18,

T3B_01_06_18, T3C_01_06_18,

BH10_01_06_18, BH12_01_06_18,

GW-T3E-A_01_06_18, WQA01_01_06_18,

WQA03_01_06_18, D1_01_06_18,

D2_01_06_18

16-Jul-201808-Jun-2018 07-Jun-201806-Jun-201801-Jun-2018 ü ü

Amber Glass Bottle - Unpreserved (EP080)

WQA03_01_06_18 08-Jun-201808-Jun-2018 08-Jun-201808-Jun-201801-Jun-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3_01_06_18, GW-D4_01_06_18,

GW-D5_01_06_18, GW-D8_01_06_18,

T3B_01_06_18, T3C_01_06_18,

BH10_01_06_18, BH12_01_06_18,

GW-T3E-A_01_06_18, WQA01_01_06_18,

D1_01_06_18, D2_01_06_18

15-Jun-201815-Jun-2018 08-Jun-201808-Jun-201801-Jun-2018 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080: BTEXN

Amber Glass Bottle - Unpreserved (EP080)

WQA03_01_06_18 08-Jun-201808-Jun-2018 08-Jun-201808-Jun-201801-Jun-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3_01_06_18, GW-D4_01_06_18,

GW-D5_01_06_18, GW-D8_01_06_18,

T3B_01_06_18, T3C_01_06_18,

BH10_01_06_18, BH12_01_06_18,

GW-T3E-A_01_06_18, WQA01_01_06_18,

D1_01_06_18, D2_01_06_18

15-Jun-201815-Jun-2018 08-Jun-201808-Jun-201801-Jun-2018 ü ü



6 of 9:Page

Work Order :

:Client

EP1806776 Amendment 1

MRIA

60478410:Project

Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 13.33  10.002 15 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 11.43  10.004 35 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 16.67  10.002 12 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 11.76  10.004 34 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 20 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 12.50  10.002 16 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.71  5.002 35 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.88  5.002 34 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.71  5.002 35 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.88  5.002 34 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Matrix Spikes (MS) - Continued

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.71  5.002 35 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.88  5.002 34 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER



9 of 9:Page

Work Order :

:Client

EP1806776 Amendment 1

MRIA

60478410:Project

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Chris McGraghan Telephone : 08 9406 1328

:Project MRIA (Roe 8 Rehab) Date Samples Received : 27-Jun-2018

Site : ---- Issue Date : 04-Jul-2018

D. Sullivan:Sampler No. of samples received : 12

:Order number W81020-103 No. of samples analysed : 9

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l Matrix Spike outliers exist - please see following pages for full details.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Quality Control Samples

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

EP1807691--001 ----Nitrite + Nitrate as NAnonymous MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  10.000 15

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  5.000 15

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

GW-D5_27_06_18, T3B_27_06_18,

T4B_27_06_18, T4C_27_06_18,

D2_27_06_18, D1_27_06_18,

GW-T3E-A_27_06_18, WQA01_27_06_18

24-Dec-2018---- 04-Jul-2018----27-Jun-2018 ---- ü

EG020T: Total Metals by ICP-MS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG020A-T)

WQA03_27_06_18 24-Dec-201824-Dec-2018 04-Jul-201804-Jul-201827-Jun-2018 ü ü
EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

Clear Plastic Bottle - Filtered; Lab-acidified (EG093B-F)

GW-D5_27_06_18, T3B_27_06_18,

T4B_27_06_18, T4C_27_06_18,

D2_27_06_18, D1_27_06_18,

GW-T3E-A_27_06_18, WQA01_27_06_18

24-Dec-2018---- 04-Jul-2018----27-Jun-2018 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG093T: Total Metals in Saline Water by ORC-ICPMS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG093B-T)

WQA03_27_06_18 24-Dec-201824-Dec-2018 04-Jul-201804-Jul-201827-Jun-2018 ü ü
EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

GW-D5_27_06_18, T3B_27_06_18,

T4B_27_06_18, T4C_27_06_18,

D2_27_06_18, D1_27_06_18,

GW-T3E-A_27_06_18, WQA01_27_06_18

25-Jul-2018---- 27-Jun-2018----27-Jun-2018 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

GW-D5_27_06_18, T3B_27_06_18,

T4B_27_06_18, T4C_27_06_18,

D2_27_06_18, D1_27_06_18,

GW-T3E-A_27_06_18, WQA01_27_06_18

29-Jun-2018---- 27-Jun-2018----27-Jun-2018 ---- ü

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

GW-D5_27_06_18, T3B_27_06_18,

T4B_27_06_18, T4C_27_06_18,

D2_27_06_18, D1_27_06_18,

GW-T3E-A_27_06_18, WQA01_27_06_18

25-Jul-2018---- 27-Jun-2018----27-Jun-2018 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

GW-D5_27_06_18, T3B_27_06_18,

T4B_27_06_18, T4C_27_06_18,

D2_27_06_18, D1_27_06_18,

GW-T3E-A_27_06_18, WQA01_27_06_18

25-Jul-201825-Jul-2018 04-Jul-201804-Jul-201827-Jun-2018 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

GW-D5_27_06_18, T3B_27_06_18,

T4B_27_06_18, T4C_27_06_18,

D2_27_06_18, D1_27_06_18,

GW-T3E-A_27_06_18, WQA01_27_06_18

25-Jul-201825-Jul-2018 04-Jul-201804-Jul-201827-Jun-2018 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

GW-D5_27_06_18, T3B_27_06_18,

T4B_27_06_18, T4C_27_06_18,

D2_27_06_18, D1_27_06_18,

GW-T3E-A_27_06_18, WQA01_27_06_18

29-Jun-2018---- 27-Jun-2018----27-Jun-2018 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

GW-D5_27_06_18, T3B_27_06_18,

T4B_27_06_18, T4C_27_06_18,

D2_27_06_18, D1_27_06_18,

GW-T3E-A_27_06_18, WQA01_27_06_18,

WQA03_27_06_18

08-Aug-201804-Jul-2018 02-Jul-201829-Jun-201827-Jun-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D5_27_06_18, T3B_27_06_18,

T4B_27_06_18, T4C_27_06_18,

D2_27_06_18, D1_27_06_18,

GW-T3E-A_27_06_18, WQA01_27_06_18,

WQA03_27_06_18

11-Jul-201811-Jul-2018 29-Jun-201829-Jun-201827-Jun-2018 ü ü

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

GW-D5_27_06_18, T3B_27_06_18,

T4B_27_06_18, T4C_27_06_18,

D2_27_06_18, D1_27_06_18,

GW-T3E-A_27_06_18, WQA01_27_06_18,

WQA03_27_06_18

08-Aug-201804-Jul-2018 02-Jul-201829-Jun-201827-Jun-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D5_27_06_18, T3B_27_06_18,

T4B_27_06_18, T4C_27_06_18,

D2_27_06_18, D1_27_06_18,

GW-T3E-A_27_06_18, WQA01_27_06_18,

WQA03_27_06_18

11-Jul-201811-Jul-2018 29-Jun-201829-Jun-201827-Jun-2018 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D5_27_06_18, T3B_27_06_18,

T4B_27_06_18, T4C_27_06_18,

D2_27_06_18, D1_27_06_18,

GW-T3E-A_27_06_18, WQA01_27_06_18,

WQA03_27_06_18

11-Jul-201811-Jul-2018 29-Jun-201829-Jun-201827-Jun-2018 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 12.50  10.001 8 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 12.50  10.001 8 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 20.00  10.001 5 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 12.50  10.002 16 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 15 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 11.11  10.001 9 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTotal Phosphorus as P By Discrete Analyser EK067G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  5.000 15 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 11.11  5.001 9 üTRH Volatiles/BTEX EP080



7 of 8:Page

Work Order :

:Client

EP1807736

MRIA

MRIA (Roe 8 Rehab):Project

Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Saline Water -Suite 

B by ORC-ICPMS

EG093B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Saline Water -Suite B by 

ORC-ICPMS

EG093B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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QA/QC Compliance Assessment to assist with Quality Review
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Chris McGraghan Telephone : 08 9406 1328

:Project MRIA (Roe 8 Rehab) Date Samples Received : 28-Jun-2018

Site : ---- Issue Date : 05-Jul-2018

D Sullivan:Sampler No. of samples received : 10

:Order number W81020-103 No. of samples analysed : 10

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l Matrix Spike outliers exist - please see following pages for full details.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Quality Control Samples

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

EP1807761--002 ----Total Kjeldahl Nitrogen 

as N

Anonymous MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

EP1807761--002 ----Total Phosphorus as PAnonymous MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EK067G: Total Phosphorus as P by Discrete Analyser

Outliers : Analysis Holding Time Compliance

Matrix: WATER

AnalysisExtraction / Preparation

Date analysedDate extractedContainer / Client Sample ID(s) Days 

overdue

Days 

overdue

Due for extraction Due for analysis

Method

EP008: Chlorophyll a & Pheophytin a

White Plastic Bottle - Unpreserved

30-Jun-2018----BLNS-B1_28_06_18, A2_28_06_18,

A2S_28_06_18, WQA02_28_06_18

02-Jul-2018---- ---- 2

Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardChlorophyll a and Pheophytin a  0.00  10.000 4

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  6.67  10.001 15

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

GW-D3_28_06_18, GW-D4_28_06_18,

GW-D8_28_06_18, BH10_28_06_18,

BH12_28_06_18, BLNS-B1_28_06_18,

A2_28_06_18, A2S_28_06_18,

WQA02_28_06_18

25-Dec-2018---- 04-Jul-2018----28-Jun-2018 ---- ü

EG020T: Total Metals by ICP-MS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG020A-T)

WQA03_28_06_18 25-Dec-201825-Dec-2018 03-Jul-201803-Jul-201828-Jun-2018 ü ü
Clear Plastic Bottle - Unfiltered; Lab-acidified (EG020A-T)

BLNS-B1_28_06_18, A2_28_06_18,

A2S_28_06_18, WQA02_28_06_18

25-Dec-201825-Dec-2018 04-Jul-201804-Jul-201828-Jun-2018 ü ü

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

Clear Plastic Bottle - Filtered; Lab-acidified (EG093B-F)

GW-D3_28_06_18, GW-D4_28_06_18,

GW-D8_28_06_18, BH10_28_06_18,

BH12_28_06_18, BLNS-B1_28_06_18,

A2_28_06_18, A2S_28_06_18,

WQA02_28_06_18

25-Dec-2018---- 04-Jul-2018----28-Jun-2018 ---- ü

EG093T: Total Metals in Saline Water by ORC-ICPMS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG093B-T)

BLNS-B1_28_06_18, A2_28_06_18,

A2S_28_06_18, WQA02_28_06_18

25-Dec-201825-Dec-2018 04-Jul-201804-Jul-201828-Jun-2018 ü ü

EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

GW-D3_28_06_18, GW-D4_28_06_18,

GW-D8_28_06_18, BH10_28_06_18,

BH12_28_06_18, BLNS-B1_28_06_18,

A2_28_06_18, A2S_28_06_18,

WQA02_28_06_18

26-Jul-2018---- 28-Jun-2018----28-Jun-2018 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

GW-D3_28_06_18, GW-D4_28_06_18,

GW-D8_28_06_18, BH10_28_06_18,

BH12_28_06_18, BLNS-B1_28_06_18,

A2_28_06_18, A2S_28_06_18,

WQA02_28_06_18

30-Jun-2018---- 28-Jun-2018----28-Jun-2018 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

GW-D3_28_06_18, GW-D4_28_06_18,

GW-D8_28_06_18, BH10_28_06_18,

BH12_28_06_18, BLNS-B1_28_06_18,

A2_28_06_18, A2S_28_06_18,

WQA02_28_06_18

26-Jul-2018---- 28-Jun-2018----28-Jun-2018 ---- ü

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

GW-D3_28_06_18, GW-D4_28_06_18,

GW-D8_28_06_18, BH10_28_06_18,

BH12_28_06_18, BLNS-B1_28_06_18,

A2_28_06_18, A2S_28_06_18,

WQA02_28_06_18

26-Jul-201826-Jul-2018 04-Jul-201804-Jul-201828-Jun-2018 ü ü

EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

GW-D3_28_06_18, GW-D4_28_06_18,

GW-D8_28_06_18, BH10_28_06_18,

BH12_28_06_18, BLNS-B1_28_06_18,

A2_28_06_18, A2S_28_06_18,

WQA02_28_06_18

26-Jul-201826-Jul-2018 04-Jul-201804-Jul-201828-Jun-2018 ü ü

EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

GW-D3_28_06_18, GW-D4_28_06_18,

GW-D8_28_06_18, BH10_28_06_18,

BH12_28_06_18, BLNS-B1_28_06_18,

A2_28_06_18, A2S_28_06_18,

WQA02_28_06_18

30-Jun-2018---- 28-Jun-2018----28-Jun-2018 ---- ü

EP008: Chlorophyll a & Pheophytin a

White Plastic Bottle - Unpreserved (EP008)

BLNS-B1_28_06_18, A2_28_06_18,

A2S_28_06_18, WQA02_28_06_18

30-Jun-2018---- 02-Jul-2018----28-Jun-2018 ---- û



5 of 9:Page

Work Order :

:Client

EP1807774

MRIA

MRIA (Roe 8 Rehab):Project

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

GW-D3_28_06_18, GW-D4_28_06_18,

GW-D8_28_06_18, BH10_28_06_18,

BH12_28_06_18, BLNS-B1_28_06_18,

A2_28_06_18, A2S_28_06_18,

WQA02_28_06_18, WQA03_28_06_18

11-Aug-201805-Jul-2018 02-Jul-201802-Jul-201828-Jun-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3_28_06_18, GW-D4_28_06_18,

GW-D8_28_06_18, BH10_28_06_18,

BH12_28_06_18, BLNS-B1_28_06_18,

A2_28_06_18, A2S_28_06_18,

WQA02_28_06_18, WQA03_28_06_18

12-Jul-201812-Jul-2018 03-Jul-201803-Jul-201828-Jun-2018 ü ü

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

GW-D3_28_06_18, GW-D4_28_06_18,

GW-D8_28_06_18, BH10_28_06_18,

BH12_28_06_18, BLNS-B1_28_06_18,

A2_28_06_18, A2S_28_06_18,

WQA02_28_06_18, WQA03_28_06_18

11-Aug-201805-Jul-2018 02-Jul-201802-Jul-201828-Jun-2018 ü ü

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3_28_06_18, GW-D4_28_06_18,

GW-D8_28_06_18, BH10_28_06_18,

BH12_28_06_18, BLNS-B1_28_06_18,

A2_28_06_18, A2S_28_06_18,

WQA02_28_06_18, WQA03_28_06_18

12-Jul-201812-Jul-2018 03-Jul-201803-Jul-201828-Jun-2018 ü ü

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

GW-D3_28_06_18, GW-D4_28_06_18,

GW-D8_28_06_18, BH10_28_06_18,

BH12_28_06_18, BLNS-B1_28_06_18,

A2_28_06_18, A2S_28_06_18,

WQA02_28_06_18, WQA03_28_06_18

12-Jul-201812-Jul-2018 03-Jul-201803-Jul-201828-Jun-2018 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 14.29  10.002 14 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 4 ûChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 11.76  10.002 17 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 14.29  10.002 14 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 14.29  10.002 14 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 14.29  10.002 14 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 10.53  10.004 38 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 12.50  10.001 8 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 20.00  10.001 5 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 10.53  10.004 38 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 6.67  10.001 15 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 12.50  10.002 16 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 25.00  5.001 4 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.26  5.002 38 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.26  5.002 38 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 25.00  5.001 4 üChlorophyll a and Pheophytin a EP008

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.88  5.001 17 üDissolved Metals in Saline Water -Suite B by ORC-ICPMS EG093B-F

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.26  5.002 38 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üTotal Metals in Saline Water -Suite B by ORC-ICPMS EG093B-T

NEPM 2013 B3 & ALS QC Standard 5.26  5.002 38 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 7.14  5.001 14 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.26  5.002 38 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 12.50  5.001 8 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 2013 B3 & ALS QC Standard 5.26  5.002 38 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 6.67  5.001 15 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Saline Water -Suite 

B by ORC-ICPMS

EG093B-F WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Saline Water -Suite B by 

ORC-ICPMS

EG093B-T WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to APHA 10200 H. The pigments are extracted into aqueous acetone. The optical density of 

the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.

Chlorophyll a and Pheophytin a EP008 WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals EN25 WATER

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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:: LaboratoryClient Environmental Division PerthMRIA

:Contact Chris McGraghan Telephone : 08 9406 1328

:Project 60478410 Date Samples Received : 31-May-2018

Site : ---- Issue Date : 13-Jun-2018

Tim Williamson:Sampler No. of samples received : 2

:Order number W81020-103 No. of samples analysed : 2

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.
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Outliers : Frequency of Quality Control Samples

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  10.000 2

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC StandardTRH - Semivolatile Fraction  0.00  5.000 2

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Filtered; Lab-acidified (EG020A-F)

T4B_31_05_18, T4C_31_05_18 27-Nov-2018---- 07-Jun-2018----31-May-2018 ---- ü
EK055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK055G)

T4B_31_05_18, T4C_31_05_18 28-Jun-2018---- 31-May-2018----31-May-2018 ---- ü
EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural (EK057G)

T4B_31_05_18, T4C_31_05_18 02-Jun-2018---- 31-May-2018----31-May-2018 ---- ü
EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK059G)

T4B_31_05_18, T4C_31_05_18 28-Jun-2018---- 31-May-2018----31-May-2018 ---- ü
EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK061G)

T4B_31_05_18, T4C_31_05_18 28-Jun-201828-Jun-2018 07-Jun-201807-Jun-201831-May-2018 ü ü
EK067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

T4B_31_05_18, T4C_31_05_18 28-Jun-201828-Jun-2018 07-Jun-201807-Jun-201831-May-2018 ü ü
EK071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

T4B_31_05_18, T4C_31_05_18 02-Jun-2018---- 31-May-2018----31-May-2018 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)

T4B_31_05_18, T4C_31_05_18 16-Jul-201807-Jun-2018 07-Jun-201806-Jun-201831-May-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

T4B_31_05_18, T4C_31_05_18 14-Jun-201814-Jun-2018 06-Jun-201806-Jun-201831-May-2018 ü ü
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Amber Glass Bottle - Unpreserved (EP071)

T4B_31_05_18, T4C_31_05_18 16-Jul-201807-Jun-2018 07-Jun-201806-Jun-201831-May-2018 ü ü
Amber VOC Vial - Sulfuric Acid (EP080)

T4B_31_05_18, T4C_31_05_18 14-Jun-201814-Jun-2018 06-Jun-201806-Jun-201831-May-2018 ü ü
EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)

T4B_31_05_18, T4C_31_05_18 14-Jun-201814-Jun-2018 06-Jun-201806-Jun-201831-May-2018 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 14.29  10.001 7 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 14.29  10.001 7 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 2 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 15.38  10.002 13 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 50.00  5.001 2 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 50.00  5.001 2 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üAmmonia as N by Discrete analyser EK055G

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üNitrite as N by Discrete Analyser EK057G

NEPM 2013 B3 & ALS QC Standard 14.29  5.001 7 üReactive Phosphorus as P-By Discrete Analyser EK071G

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Matrix Spikes (MS) - Continued

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Phosphorus as P By Discrete Analyser EK067G

NEPM 2013 B3 & ALS QC Standard 0.00  5.000 2 ûTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 7.69  5.001 13 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  Samples are 0.45µm filtered 

prior to analysis.  The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. Ions 

are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to their measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

In house: Referenced to APHA 4500-NH3 G  Ammonia is determined by direct colorimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Ammonia as N by Discrete analyser EK055G WATER

In house: Referenced to APHA 4500-NO2- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. 

This method is compliant with NEPM (2013) Schedule B(3)

Nitrite as N by Discrete Analyser EK057G WATER

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed 

by quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

Nitrate as N by Discrete Analyser EK058G WATER

In house: Referenced to APHA 4500-NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by 

Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high 

temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia.  Ammonia is determined 

colorimetrically by discrete analyser. This method is compliant with NEPM (2013) Schedule B(3)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule 

B(3)

Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

In house: Referenced to APHA 4500-P H, Jirka et al (1976), Zhang et al (2006).  This procedure involves 

sulphuric acid digestion of a sample aliquot to break phosphorus down to orthophosphate.  The orthophosphate 

reacts with ammonium molybdate and antimony potassium tartrate to form a complex which is then reduced and 

its concentration measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) 

Schedule B(3)

Total Phosphorus as P By Discrete 

Analyser

EK067G WATER

In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid 

medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely 

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant 

with NEPM (2013) Schedule B(3)

Reactive Phosphorus as P-By Discrete 

Analyser

EK071G WATER

In house: Referenced to USEPA SW 846 - 8015A  The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards.  This 

method is compliant with the QC requirements of  NEPM (2013) Schedule B(3)

TRH - Semivolatile Fraction EP071 WATER

In house: Referenced to USEPA SW 846 - 8260B  Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis.  This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX EP080 WATER

Preparation Methods Method DescriptionsMatrixMethod
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In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013) 

Schedule B(3)

TKN/TP Digestion EK061/EK067 WATER

In house: Referenced to USEPA SW 846 - 3510B  100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using 60mL DCM for each extract.  The resultant extracts are combined, 

dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) .  ALS 

default excludes sediment which may be resident in the container.

Separatory Funnel Extraction of Liquids ORG14 WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.Volatiles Water Preparation ORG16-W WATER
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FQM - Water Quality Meter Calibration Record  Q4AN(EV)-410-FM1

Project Location: Beeliar Wetlands Client: Main Roads

PM Name: Chris McGraghan Fieldwork Staff Name:

Project Name: Building Roe 8 Project Number: 60478410

Serial Number:

CALIBRATION

CALIBRATE WITH CALIBRATION SOLUTIONS

Date and Time:

This calibration record is intended to prompt fieldwork staff to calibrate water quality meter (WQM) daily before the start of fieldworks.

INSTRUMENT DETAILS

Supplier:

Make and Model:

Calibration Standard Concentration:

Parameter Acidity Conductivity Dissolved Oxygen

Units pH pH µS/cm ppm ppm

Calibration Temperature:

Calibration Reading:

Units pH pH µS/cm ppm ppm

ONGOING CHECKS

BUMP TEST WITH CALIBRATION SOLUTION

Date and Time:

Parameter Acidity Conductivity Dissolved Oxygen

Bump Test Reading:

Calibration Standard Concentration:

COMMENTS

Detail any equipment faults, minor maintenance performed, change of batteries or technical support provided.

Approval and Distribution

Bump Test Temperature:

Fieldwork Staff Signature Date
Distribution: Project Central File

☐ Each individual instrument has been inspected and calibrated daily and bump tested as required by fieldwork staff.

Q4AN(EV)-410-FM1
FQM - Water Quality Meter Calibration Record (Q4AN(EV)-410-FM1)
Revision 1  May 2, 2016 Page 1 of 1
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