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EXECUTIVE SUMMARY 

Environmental Earth Sciences VIC was requested by City of Port Phillip (CoPP) to undertake 
a supplementary groundwater investigation at the property located in Albert Park and is 
bounded by Graham Street to the south; Pickles Street to the west; Richardson Street to the 
north; and Foote Street/Bridport Street to the east (the site). 

Objectives
The objectives of this supplementary groundwater investigation are to: 

 evaluate the inferred changes of contaminants of concern in selected wells with 
elevated concentrations; 

 provide spatial interpretation of data associated with the extent of groundwater 
contamination offsite; 

 confirm that the sewers are still intercepting the majority of the groundwater migrating 
from the site; and 

 establish whether further migration of contamination has occurred since April 2011 
groundwater sampling. 

The general scope of works undertaken at the site between 24 and 27 June 2013:  

 gauging of all groundwater wells located on and off-site with an oil/water interface 
meter to measure standing water levels (SWL) and to interpret the inferred 
groundwater flow directions;  

 groundwater sampling of selected wells using a low flow micropurge technique to 
confirm the presence and absence of chemicals of concern and to confirm that the 
sewers are intercepting the majority of the groundwater migrating from the site; and 

 comparison of historical to current results to confirm the trending of chemicals of 
concern. 

Groundwater Contamination  
Elevated organic and inorganic results were identified at the time of this groundwater 
assessment in both onsite and off-site wells which exceeded the adopted criteria for 
groundwater classified as Segment A2 and these include: MAH’s, naphthalene, TPH, 
selected inorganics such as heavy metals, chloride, ammonia, sulfate, cyanide, total 
dissolved solids, nitrate and pH 

The onsite groundwater conditions precluded Segment A2 groundwater beneficial uses 
(maintenance of ecosystems, potable water supply, irrigation, stock watering, industrial water 
use and primary contact recreation).  However, these are not considered to be relevant as 
the site is currently occupied as public open space and no extraction bores were installed for 
any beneficial uses including recreational purposes.  

The off-site groundwater conditions precluded Segment A2 groundwater beneficial uses 
(maintenance of ecosystem, potable water supply, irrigation, stock watering, industrial water 
use and primary contact recreation).  Although, given the urban setting of the site, the fact 
that all groundwater discharging from the site is captured via the surrounding sewer network, 
the availability of reticulated mains water, the low yield and controls over groundwater 
extraction, it is considered unlikely that groundwater will be extracted for any of the beneficial 
uses under Segment A2.  However, consideration should be given to the north and north-
eastern residential properties.  
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Inferred Groundwater Changes Assessment 
The groundwater contamination conditions onsite and off-site are relatively stable (with slight 
increase or decrease) with some rise of contaminant concentrations (above background 
concentrations) but the long term trends of chemicals of concern were generally stable over 
the years and the dissolved contaminant plume is considered to be stable: 

On-Site (OS) Wells 
The increased chemical concentrations in some locations in the OS Wells can be considered 
to be a combination of ongoing impacts from the site, off-site sources and background 
concentrations.  The greatest increase in potential gasworks related contaminants of concern 
[NH3 and/or TPH(C10-C36)] were observed at GW2, GW3 (based on data up to 2011 only), 
GW4, GW18, GW19, GW24 and GW41 which is consistent with the inferred radial 
groundwater flow directions.  It can be considered that these dissolved chemicals will 
eventually be captured by the adjacent sewers. 

North-West (NW) Wells 
Based on the inferred groundwater flow directions, the increase of potential gasworks related 
contaminants of concern [NH3 and/or TPH (C10-C36)] concentrations at some locations in the 
NW Wells can be considered to be a combination of onsite and off-site sources (GW34 and 
GW36).

The increase in potential gasworks related contaminants of concern in GW32, based on the 
location of the well across the Pickles Street Sewer, is considered to be coming from an off-
site source.  In addition, higher bicarbonate and lower TDS were noted at GW32 suggesting 
recent recharge.   

It is noted that the majority of the heavy metals results were reported higher than the 
previous round of sampling (2011).  The increase or decrease of heavy metal concentrations 
cannot be compared accurately due to the difference in filtering methods undertaken (field vs 
lab filtered).  

North-East (NE) Wells 
Based on the inferred groundwater flow directions, the increase of chemical concentrations in 
some locations in the NE Wells can be considered to be a combination of impacts migrating 
from the site and other off-site sources.  The greatest increase (NH3, NO3, selected heavy 
metals, BTEX and TPH fractions) was observed at GW38, which is consistent with the 
inferred flow directions, however it can be assumed that the plume will eventually be 
captured by the South Yarra Sewer Main. 

South-East (SE) Wells 
Based on the inferred groundwater flow directions and the presence of South Yarra Sewer 
Main, the increase of chemical concentrations (NO3, selected heavy metals, BTEX and TPH 
fractions) in some locations in the SE Wells is not considered to be as a result of impacts 
from the former gasworks, but could be considered background concentrations or coming 
from an off-site source. 

Trade Waste Agreement 
Assessment of groundwater samples collected during the June 2013 groundwater 
investigation compared against South East Water ‘Standards for trade waste discharge to 
the sewerage system’ indicated a number of dissolved chemicals exceeding maximum 
allowable concentrations and/or values for discharge to the sewerage system. 
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Revalidation of Groundwater Flux to Sewers 
The updated estimated groundwater flux of 7 ML/year (19,200 L/day) to sewers was higher 
than the previous estimate of 4 ML/year (Environmental Earth Sciences 2013b).  The 
calculated flux is orders of magnitude lower than the typical daily flow rate in the sewer 
(estimated to be 230ML/day by Golders report 2006) and therefore the daily discharge to 
sewers can be considered negligible. 

Risk Associated with Groundwater Contamination 
As all the groundwater flowing from the site is captured by the sewerage system, it is 
ultimately pumped to the Werribee Treatment Plant.  The flux of groundwater from the site is 
several orders of magnitude less than the total flow rate of sewage through the sewers to the 
Werribee Treatment Plant.  Therefore, although several dissolved chemicals exceed the 
criteria for discharge to a sewerage system, contaminant concentrations are diluted by 
several orders of magnitude.  Therefore, associated risks to workers at the treatment plant 
would be very low.  Furthermore, the personal protective equipment routinely used by 
workers working on the sewers themselves would protect them from any additional 
contaminants introduced into the sewers from the site. 

As Gasworks Park and Southport are owned by the CoPP and the State of Victoria, the 
extraction of groundwater onsite can be effectively controlled through management to 
prevent the use of groundwater on the site to reduce the risks associated with this pathway 
to an acceptable level.  

As stated above, the capture of the groundwater by the sewers also means that there is 
negligible risk to ecosystems.  Even if all the sewers in South Melbourne were sealed such 
that the natural groundwater flow system to Port Phillip Bay were restored, the hydraulic 
gradient towards the Bay would be so low that the groundwater would move towards the Bay 
at a rate that is at least an order of magnitude less than the current rate of groundwater flow 
towards the sewers and the travel time would likely be thousands of years.  The volumetric 
rate of discharge to the Bay would, therefore, be very low when the contaminants ultimately 
reached the Bay.  

In the impacted area to the north east of the site, the risks associated with it are considered 
to be negligible in-situ.  Any potential risks related to the contamination would be associated 
with the extraction of the groundwater.  Although it is considered unlikely that the local 
residents would extract groundwater in this area, there is potential for groundwater extraction 
to take place.

The nearest significant ecological receptors are the waters and sediments of Port Philip Bay, 
350 m south-west of the site.  Due to the fact that all of groundwater from Gasworks Park 
Precinct discharges to the Melbourne Water Sewer System (refer to Environmental Earth 
Sciences, 2013b), therefore, all contaminants being transported in groundwater from the site 
are captured by the sewer system.  As such, there is negligible risk of impacted groundwater 
from Gasworks Park discharging to receiving waters (i.e. ecosystems) in the vicinity of the 
site. 

It is noted that, based on the inferred groundwater flow directions, most (or all) groundwater 
discharging from the site is expected to be captured by the sewers to the west, south and 
east. 

Environmental Earth Sciences recommends that the most effective and practical way of 
managing the groundwater impacts is to implement a regular groundwater monitoring 
(monitored natural attenuation) program via a Groundwater Quality Management Plan (refer 
to Remediation Action Plan Report, Environmental Earth Sciences 2013c). 
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It should be noted that there is also a possibility that a Groundwater Quality Restricted Use 
Zone (GQRUZ) will be identified by EPA. 
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1 INTRODUCTION

This site is currently undergoing a 53V environmental audit commissioned by the City of Port 
Phillip (CoPP) to assess the risk of harm posed by the site.  Environmental Earth Sciences 
has previously undertaken a groundwater investigation in 2011 and prepared a report titled 
April 2011 Groundwater Investigations at Former South Melbourne Gasworks version 3
(Environmental Earth Sciences, 2013b), which is the main report to which this assessment 
supplements.   

Based on the findings of the 2011 investigation, Environmental Earth Sciences 
recommended additional groundwater monitoring, focusing on the bores located onsite (OS) 
and to the north east (NE) of the site.  In addition, selected groundwater wells were sampled 
within the north west (NW) and south east (SE) to confirm that the sewers are intercepting 
the majority of the groundwater migrating from the site. 

2 OBJECTIVES AND SCOPE OF WORKS 
The objectives of this supplementary groundwater investigation are to: 

 evaluate the inferred changes of contaminants of concern in selected wells with 
elevated concentrations; 

 provide spatial interpretation of data associated with the extent of groundwater 
contamination offsite; 

 confirm that the sewers are still intercepting the majority of the groundwater migrating 
from the site; and 

 establish whether further migration of contamination has occurred since April 2011 
groundwater sampling. 

The scope of works required to meet the objective included the following:  

 undertake a groundwater monitoring event on selected groundwater wells; 

 laboratory analysis of samples collected for chemicals of concern;  

 interpretation of current and historical groundwater data; and  

 preparation of a supplementary groundwater investigation report.  

3 SITE IDENTIFICATION 

3.1 Site location and description 
The site is located in Albert Park and is bounded by Graham Street to the south; Pickles 
Street to the west; Richardson Street to the north; and Foote Street/Bridport Street to the 
east (refer to Figure 1 and Figure 2) and currently owned by CoPP and the State of Victoria.   
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The site covers an area of 3.21 hectares (ha) and includes ‘Gasworks Arts Park’ and 
‘Southport Community Nursing Home’: 

 Gasworks Arts Park incorporates 2.67 ha of the site, consisting of grassed and 
landscaped areas, playground, BBQ and rotunda facilities, and small wetlands, all of 
which are linked by gravel access tracks.  Residual gasworks buildings have been 
retained near the entrance of the park and used as a café, bookshop, art galleries, 
administration area and theatre, foyer and dressing room area.  Other residual 
gasworks buildings are scattered around the perimeter of the park and used as various 
art studios; and 

 the Southport site covers an area of 0.54 ha and is situated in the northeast corner of 
the SMG site (refer to Figure 2).  The Southport Community Nursing Home occupies 
the majority of the Southport Site (fronting Richardson Street) and incorporates a brick 
building (i.e. nursing home), and open grass, paving and landscaped gardens. 

South Melbourne Gasworks is surrounded by low density residential houses to the north and 
east across Richardson Street and Foote Street.  High density residential units are present 
across Pickles Street to the east, and to the south across Graham Street. 

The nearest surface water body to the site is Port Phillip Bay approximately 350 m south of 
the site (Figure 1). 

3.2 Summary of geology and hydrogeology 
The geology onsite according to the Geological Survey of Victoria (GSV 1974) Melbourne
1:63,360 map sheet consists of the Port Melbourne Sands (PMS) which is described as 
raised beach ridges of well sorted sand, shelly sand, minor silty or clayey sand.  Geology 
encountered onsite is generally in accordance with the expected regional geology which 
includes the Brighton Group sediments and Older Volcanic Basalt (in the north eastern 
portion of the site).   

Regional groundwater flow in the basement Dargile Formation is towards Port Phillip Bay, 
therefore under natural hydraulic gradients, the groundwater flow direction would be 
expected to be towards the south to south west beneath the site.   

Further discussion regarding geology and hydrogeology is presented in Environmental Earth 
Sciences, 2013b report.  

3.3 Trade waste agreement 
A “Deed of Agreement Groundwater and Gasworks Arts Park, Albert Park” exists between 
CoPP, Melbourne Water and South East Water.  This ‘Deed of Agreement’ states that 
Melbourne Water (responsible for the South Yarra Sewer Main and Hobsons Bay Sewer 
Main) and South East Water (responsible for the Pickles Street Branch sewer) acknowledge 
that these sewers act as a control for groundwater surrounding Gasworks Arts Park and 
agree to accept groundwater discharging from Gasworks Arts Park.  Further discussion 
regarding the Deed of Agreement is provided in Environmental Earth Sciences 2013b report, 
however, essentially CoPP has agreed to monitor groundwater contamination within vicinity 
of the sewers, supply data related to the groundwater conditions and notify Melbourne Water 
and South East Water of any changes in the groundwater conditions.  As such, the 
groundwater results have been compared against the trade waste agreement guidelines.  
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3.4 Current site conditions 
Currently, 42 bores exist onsite predominantly installed into the upper Brighton Group 
sediments.  Deeper wells targeting the base of the Brighton Group were installed by 
Environmental Earth Sciences in 2011 (GW42D - GW44D).  Well locations are shown in 
Figure 3. 

TABLE 1 SUMMARY OF EXISTING GROUNDWATER WELLS 

Location Groundwater Wells (GW)  

OS Wells 1, 2, 3, 4, 5, 18, 19, 20, 21, 22, 23, 24, 31, 35, 39, 40, 41, 42D, 43D and 44D 

NW Wells 6, 32, 33, 34 and 36 

NE Wells 7, 8, 26, 27, 28, 29, 30, 37 and 38 

SE Wells 9, 10, 11, 12, 13, 14, 15, 16 and 25 

Note: D indicates wells are “deep” and installed at the base of the aquifer hydrogeological unit (Brighton Group Sediments). 

The contamination existing onsite is related to the gasworks activities which occurred 
previously onsite and the chemicals of concern are considered to be:  

 polycyclic aromatic hydrocarbons (PAHs) including naphthalene;  

 heavy metals (arsenic [As], cobalt [Co], copper [Cu], lead [Pb] and zinc [Zn]);  

 cyanide (CN);  

 inorganics (ammonia [NH4
+] and sulfate [SO4

2-]); and

 total recoverable hydrocarbons (TRH).  

4 ASSESSMENT CRITERIA 

The main report (Environmental Earth Sciences, 2013b) discusses in detail the assessment 
criteria adopted for the site and justification for selecting those criteria.  Please refer to that 
document, if additional information is required.   

Based on the total dissolved solids (TDS) concentrations determined to be representative of 
background conditions and in accordance with the State Environment Protection Policy, 
1997, Groundwaters of Victoria (SEPP GoV), the groundwater beneath the site is classified 
as Segment A2.  The beneficial uses to be protected under Segment A2 are:  

 maintenance of ecosystems;    

 potable water supply (acceptable);  

 agriculture, parks and gardens; 

 stock watering;  

 industrial water use;  

 primary contact recreation; and  
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 buildings and structures.  

The selected criteria to assess the beneficial uses are listed in Table 2.

TABLE 2 GROUNDWATER BENEFICIAL USES 

Beneficial Use Adopted Guideline Source 

Maintenance of 
Ecosystems 

ANZECC 2000 “Aquatic systems” guidelines for marine and freshwater species, 
Trigger values for 95% marine water.  Also Hickey (2002) for nitrate criteria. 

Acceptable Potable 
Water Supply  

National Health and Medical Research Council (NHMRC) Guidelines for Managing 
Risks in Recreational Water, 2008.  

NHMRC National Water Quality Management Strategy, Australian Drinking Water 
Guidelines 6, 2011. 

Agriculture, parks and 
gardens ANZECC, 2000 “Primary Industries” guidelines for irrigation water quality. 

Stock watering ANZECC, 2000 “Primary Industries” guidelines for livestock drinking water quality. 

Industrial Water Use  No specific guidelines as stated in ANZECC 2000. 

Primary Contact 
Recreation NHMRC Guidelines for Managing Risks In Recreational Waters, 2008. 

Buildings and 
Structures Australian Standard AS3600 – 2009 Concrete Structures.

In reference to Melbourne Water and South East Water specific obligations, groundwater 
concentrations at the site have been compared against South East Water ‘Standards for 
trade waste discharge to the sewerage system’, presented in Environmental Earth Sciences 
2013b report.   Please note Melbourne Water standards for discharge could not be identified. 

5 SITE INVESTIGATION 

5.1 Summary of field activities 
Thirty six wells were proposed to be sampled as part of this groundwater investigation, 
however during the groundwater investigation, GW27 could not be located and therefore was 
not sampled.  The well was subsequently found by surveyors after the conclusion of the 
groundwater investigation.  The supplementary groundwater investigation was undertaken 
between 24 and 27 June 2013.  

At the start of the groundwater investigation, all groundwater wells were gauged, using an 
interface meter, to measure the standing water level (SWL) and are presented in Table T1.
No light non-aqueous phase liquid (LNAPL) was identified during the gauging event.   

The selected groundwater wells to be sampled were gauged and purged prior to sampling 
using a low flow (Micro-purge) sampling technique.  Field parameters (dissolved oxygen, pH, 
conductivity, temperature and oxidation reduction potential) and SWL were recorded and 
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stabilised prior to sampling.  Six groundwater wells that had shown to have poor recovery 
from past investigations, or had less than one metre of water column were bailed dry (with 
the use of a dedicated plastic bailer).  Those bores were left to recover and sampled on the 
same day or within 24 hours.  Two bores were found to be dry (GW3 and GW20).  
Groundwater sampling records are presented in Appendix A.

Samples were collected in the appropriate laboratory prepared bottles and labelled with the 
well number and date sampled before being placed in a darked cooler with ice.  Groundwater 
collected for heavy metal analysis was field filtered while samples collected for cyanide 
analysis was pre-treated using laboratory supplied pre-treatment bottles.   

The wastewater intermediate bulk container (IBC) was picked up from the site on 2 July 2013 
and the waste transport certificates are presented in Appendix B.

All sampling procedures were undertaken in accordance with Environmental Earth Sciences, 
2011, Soil, gas & groundwater sampling manual and EPA Publication 669, 2000, 
Groundwater sampling guidelines.  Practices to eliminate cross contamination included the 
following: 
 use of individual dedicated pump bladders, tubing and bailer (if necessary) at each 

groundwater well; and 
 thorough washing of all re-used sampling equipment (including the pump, steel cable 

and interface meter) with detergent (Decon 90) water, then double rinsing with clean 
water and drying before each location. 

5.2 Laboratory analysis 
Groundwater samples were collected from 33 groundwater wells.  All primary, rinsate and trip 
blank samples were analysed by Australian Laboratory Services (ALS) and all inter-
laboratory triplicate samples were analysed by Eurofins-MGT Laboratories, both of which are 
NATA accredited laboratories.  Each sample was analysed for the following:  

 ionic balance including pH, TDS, Ca2+, Mg2+, Na+, K+, NH4
+, Cl-, HCO3

-, SO4
2-, NO3

-,
NO2

-, PO4
3- and F-;

 dissolved heavy metals including Al, As, B, Cd, Co, Cr (VI), Cu, Fe, Hg, Pb, Mn, Ni, Se 
and Zn; 

 total cyanide; 
 TPHs and total recoverable hydrocarbons (TRH); 
 monocyclic aromatic hydrocarbons (MAHs) including trimethylbenzene, benzene, 

toluene, ethylbenzene and xylene (BTEX), and 

 naphthalene.  

Those groundwater samples with elevated concentrations of TPH were re-analysed for the 
silica-gel clean up to remove any organics which are not associated with petroleum 
hydrocarbons.

Two duplicate and triplicate samples were collected during the groundwater investigation and 
analysed for all the above analysis except the ionic balance suite.  Rinsate samples were 
collected each day (four samples in total) and were analysed for TPH, MAH and 
naphthalene.  Trip blank samples (eight in total) were placed into each esky sent off to the 
laboratory and analysed for MAH and naphthalene only.  
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5.3 Field hydrogeological information 
The hydrostratigraphy on site and in the vicinity of the site consists of Brighton Group 
sediments overlying the Older Volcanics.  Groundwater flow through the full saturated 
thickness of the Brighton Group sediments is mostly controlled by deep sewers which border 
the site on three sides, i.e. Foote Street/Bridport Street to the south east, Graham Street to 
the south west and Pickles Street to the north west.  The water table on site is drawn down 
several metres below its natural level by the sewers such that it is several metres below sea 
level throughout the area of the site and the surrounding vicinity, and the upper 7-8 m of the 
Brighton Group and overlying fill are generally unsaturated.  The majority of the groundwater 
on site ultimately flows to the sewers beneath Foote Street/Bridport Street and Graham 
Street as they are deeper than the sewer beneath Pickles Street.  

The horizontal hydraulic gradient over much of the site is in the range 0.007 to 0.02 (refer to 
Figure 4). 

5.4 Groundwater Flow and aquifer yield estimates 
Based on gauging data collected on 24 June 2013 groundwater elevation contours are 
shown in Figure 4.

The aquifer is considered to be heterogeneous in both the vertical and lateral directions due 
to lithological variations within the Brighton Group.  Groundwater is likely to move 
preferentially through the most permeable layers.

The maximum linear velocity of the groundwater is estimated to be approximately 62 m/yr, 
based on the maximum hydraulic conductivity (K) of 1.7 m/day evaluated from slug tests 
(refer to Environmental Earth Sciences, 2013b), an effective porosity of 0.2 (Environmental 
Earth Sciences, 2013b) and a hydraulic gradient of 0.02 (maximum gradient).  For the 
median hydraulic conductivity of 0.3 m/day calculated from the slug test results, the average 
linear velocity of the groundwater is estimated to be approximately 11 m/yr.   

The groundwater flow system through the Brighton Group on site is interpreted to have the 
following additional characteristics: 
 nearly all of the groundwater flow in the Brighton Group beneath the site has been 

recharged by infiltration from the ground surface on site; 
 there is an upward gradient from the underlying Older Volcanics to the Brighton Group 

such that contaminated groundwater cannot migrate below the Brighton Group.  Due to 
this gradient, there may also be some minor upward leakage into the Brighton Group 
flow system from the underlying Older Volcanics; however, this flux is considered to be 
small in comparison to the flux derived from on-site recharge;  

 most of the groundwater discharging from the site is captured by the sewers with 
exception to the northern portion of the site (via Richardson Street Sewer), but 
eventually is expected to be captured by the adjacent sewers; 

 lateral groundwater flow towards the sewers takes place through the full saturated 
thickness of the Brighton Group.  However, the greatest lateral flux takes place through 
the layers of greatest K.  Over most of the site, the saturated thickness of the Brighton 
Group is approximately 10 m; 

 the oldest groundwater within the Brighton Group on site is likely to be closest to the 
sewers towards the down gradient end of the longest flow paths, within the relatively 
low K zones of the Brighton Group, and/or in areas of relatively low hydraulic gradient; 
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 the median K of the Brighton Group at the site was evaluated from slug tests to be 
approximately 0.3 m/day.  K was observed to decrease with depth in the Brighton 
Group; and 

 the average linear velocity of the groundwater flowing laterally through the Brighton 
Group over most of the site is estimated to be approximately 11 m/yr. 

5.5 Revalidation of Groundwater Flux to Sewers 
The estimated groundwater flux to sewers based on the interpreted hydrogeological 
information for this round of groundwater sampling is as follows: 

South Yarra main sewer 
Assuming a saturated thickness of 9 metres, a sewer length over which discharge is taking 
place of 170 m, a hydraulic gradient of 0.02 and a hydraulic conductivity of 0.3 m/day, the 
groundwater discharge rate from the site to the South Yarra main sewer (along Bridport 
Street) was estimated to be 9.20 m3/day.

Hobsons Bay main sewer 
Assuming a saturated thickness of 9 metres, a sewer length over which discharge is taking 
place of 140 m, a hydraulic gradient of 0.02 and a hydraulic conductivity of 0.3 m/day, the 
groundwater discharge rate from the site to the Hobson Bay main sewer (along Graham 
Street) was estimated to be 7.56 m3/day.

Pickles Street sewer 
Assuming a saturated thickness of 9 metres, a sewer length over which discharge is taking 
place of 112 m, a hydraulic gradient of 0.007 and a hydraulic conductivity of 0.3 m/day, the 
groundwater discharge rate from the site to the Pickles Street sewer was estimated to be 
2.12 m3/day.  

Thus, the total discharge to the surrounding sewers from Gasworks Park and Southport 
Community Nursing Home is estimated to be 19 m3/day 7 ML/yr).   

The flux estimates herein were calculated from observations of hydraulic properties and 
gradients within the Brighton Group sediments on site.  Previous estimates by Golder were 
based on assumed sewer pipe hydraulic properties rather than on-site field measurements of 
Brighton Group properties.  The updated estimate was higher than the previous estimated 
flux by Environmental Earth Sciences (Environmental Earth Sciences, 2013b).  However, the 
calculated flux is orders of magnitude lower than the typical daily flow rate in the sewer 
(estimated to be 230ML/day by Golders report 2006) and therefore the daily discharge to 
sewers can be considered negligible. 

5.6 Analytical data validation 
Analytical data validation is the process of assessing whether data is in compliance with 
method requirements and project specifications.  The primary objectives of this process are 
to ensure that data of known quality is reported, and to identify if the data can be used to 
fulfill the overall project objectives.  The process involves the checking of analytical 
procedure compliance and assessment of the accuracy and precision of the analytical data 
from a range of quality control measurements, generated from both the sampling and 
analytical programs. 
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Specific parameters that were checked and assessed for this project included: 

 collection of field duplicate and field split samples.  The field duplicate samples were 
analysed by ALS (primary laboratory) and the triplicate samples were analysed by 
Eurofins-MGT (secondary laboratory); 

 preservation and storage of samples upon collection and during transport to the 
laboratory;

 calibration of field equipment; 

 correlation of field collected groundwater data (pH, EC, ORP, temperature) with 
laboratory analysis results (pH, TDS, NO3/NH3 concentrations); 

 adherence to sample holding times; 

 use of appropriate analytical procedures; 

 review of limit of reporting; 

 laboratory duplicates and calculation of relative percent differences (RPDs); 

 laboratory blank results; 

 matrix spike recovery results; and 

 the occurrence of apparently unusual or anomalous results, e.g. laboratory results that 
appear to be inconsistent with field observations or measurements. 

The QA/QC report is presented in Appendix C.

6 DISCUSSION OF RESULTS 
The groundwater wells were sampled between 24 and 27 June 2013 and were analysed for 
CoPC as per section 5.2.  Four equipment blanks, eight trip blanks and two duplicate and 
split samples were also collected for QAQC purposes.  All samples were subjected to 
laboratory analysis, a summary of the groundwater laboratory results are presented in Tables 
T2 toT5.  Laboratory transcripts and chain of custody forms are included in Appendix D.

6.1 Organic groundwater analysis  
All organic laboratory groundwater results are presented in Tables T2 to T4.  The majority of 
the reported organic compounds concentrations were below the adopted site criteria with the 
exception of: 

6.1.1 Polycyclic Aromatic Hydrocarbons 
 naphthalene concentrations of 134 μg/L for NE well (GW38) and ranging between 572 

and 6,470 μg/L for OS wells (GW44D and GW24). 
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6.1.2 Monocyclic Aromatic Hydrocarbons 
 benzene concentrations ranging between: 

o 1 and 3,380 μg/L for OS wells (GW02, GW05, GW23, GW24, GW35, GW39, 
GW42D and GW44D); 

o 15 and 269 μg/L for NE wells (GW08, GW37 and GW38); and 

o 69 μg/L for NW well (GW32); 

 ethylbenzene concentrations ranging between: 

o 36 and 52 μg/L for OS wells (GW44D and GW23); and 

o 15 μg/L for NE well (GW38); 

 xylenes concentrations for OS wells ranging from 27 μg/L (GW42D) to 1,635 μg/L 
(GW24). 

6.1.3 Total Petroleum Hydrocarbons 
 TPHC6-C9 concentrations ranging between: 

o 200 and 5,110 μg/L for OS wells (GW23, GW24, GW42D and GW44D); and 

o 530 μg/L for NE well (GW38); 

 TPHC10-C36 concentrations ranging between: 

o 810 and 116,000 μg/L for OS wells (GW02, GW05, GW19, GW23, GW24, 
GW39, GW42D and GW44D); and 

o 1,160 and 11,900 μg/L for NE wells (GW08, GW37 and GW38). 

Silica gel clean up and re-analysis was undertaken on a number of samples for TPH fraction 
C10-C36.  The results of this analysis indicated that approximately 16.5% to 100% of 
previously identified TPH compounds across the analysed samples were confirmed to be 
from primarily natural organic influences such as humic and fulvic acids rather than attributed 
to true petroleum hydrocarbons. 

Therefore after silica gel clean-up only the following wells exceeded adopted ecological and 
health criteria (600 μg/L): 

 OS wells GW23 (650 μg/L), GW24 (12,600 μg/L) and GW44D (58,100 μg/L); and 

 NE well GW38 (9,100 μg/L). 

As discussed in the main groundwater report (Environmental Earth Sciences 2013b), these 
detections were considered to be aromatic hydrocarbons only, which is consistent with the 
PAH and BTEX concentrations reported for these samples.  This indicates that TPH detected 
onsite consists predominantly of BTEX and PAHs compounds.  Therefore TPHs as a CoPC 
are of lesser concern on this site as they are assessed separately under their more toxic 
constituents.   

These elevated TPH concentrations are comparable with the groundwater results reported in 
the main groundwater report (Environmental Earth Sciences 2013b).  
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6.2 Inorganic groundwater analysis 
All inorganic laboratory groundwater results are presented in Tables T2 to T4.  The majority 
of the reported inorganic compounds concentrations were below the adopted site criteria with 
the exception of: 

6.2.1 Heavy metals 
 Aluminium concentration of 0.45 mg/L for OS well GW42D; 

 Arsenic concentrations ranging between: 

o 0.003 and 2.06 mg/L for all OS wells; 

o 0.017 and 1.45 mg/L for most NW wells except for GW06; 

o 0.011 and 0.034 mg/L for most SE wells except for GW15; and 

o 0.065 and 0.365 mg/L for most NE wells except for GW29. 

 Boron concentrations ranging between: 

o 0.60 and 3.03 mg/L for most OS wells except for GW42D; 

o 0.99 and 8.25 mg/L for all NW wells; 

o 0.62 and 1.51 mg/L for most SE wells except for GW10; and 

o 0.53 and 0.95 mg/L for most NE wells except for GW26. 

 Cobalt concentrations ranging between: 

o 0.002 and 7.79 mg/L for all OS wells; 

o 0.002 and 0.015 mg/L for most NW wells except for GW06 and GW32; 

o 0.002 and 0.01 mg/L for most SE wells except for GW09; and 

o 0.004 and 0.034 mg/L for most NE wells except for GW28. 

 Copper concentrations ranging between: 

o 0.002 and 0.065 mg/L for most OS wells except for GW05, GW23 and GW31; 

o 0.002 and 0.006 mg/L for all NW wells; 

o 0.002 and 0.003 mg/L for all SE wells; and 

o 0.002 and 0.004 mg/L for most NE wells except for GW28 and GW38. 

 Iron concentrations ranging between: 

o 0.24 and 49.40 mg/L for most OS wells except for GW18, GW22, GW24 and 
GW41;

o 0.49 and 2.33 mg/L for three NW wells (GW32, GW34 and GW36); 

o 0.33 and 0.96 mg/L for two SE wells (GW10 and GW25); and 

o 0.71 and 36.30 mg/L for most NE wells except for GW29. 

 Magnesium concentrations in OS deep wells GW18 (727 mg/L), GW42D (1,060 mg/L) 
and GW43D (638 mg/L). 

 Manganese concentrations ranging between: 

o 1.32 to 3.64 mg/L for three NE wells (GW08, GW26 and GW38); and 

o 0.741 and 24.6 mg/L for 10 OS wells (GW02, GW05, GW18, GW19, GW35, 
GW39, GW40, GW42D, GW43 and GW44). 
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 Nickel concentrations ranging between: 

o 0.04 and 2.20 mg/L for 10 OS wells (GW01, GW05, GW19, GW22, GW31, 
GW39, GW40, GW42D, GW43 and GW44); 

o 0.025 and .074 mg/L for  all NW wells; 

o 0.036 and 0.066 mg/L for  all SE wells; and 

o 0.028 and 0.1 mg/L for five NE wells (GW07, GW08, GW26 GW29 and GW30). 
 Selenium concentrations ranging between: 

o 0.004 mg/L for NE well GW28;  

o 0.01 mg/L for two OS wells (GW42D and GW44); and 

o It should be noted that the laboratory LOR are higher than the adopted criteria 
ANZECC 2000.   

 Zinc concentrations ranging between: 

o 0.021 and 0.143 mg/L for most OS wells except for GW18, GW23, GW24 and 
GW35;

o 0.018 and 0.035 mg/L for most NW wells except for GW34; 

o 0.031 and0 .067 mg/L for  all SE wells; and 

o 0.02 and 0.137 mg/L for six NE wells (GW07, GW08, GW26, GW29, GW30 and 
GW37). 

 Lead concentration of 0.011 mg/L for NW well GW32. 

6.2.2 Other Inorganics 
 Ammonia concentrations ranging between: 

o 0.350 and 2,410 mg/L for most OS wells except for GW40; 

o 0.67 mg/L for SE well GW15; 

o 0.42 and 16.30 mg/L for most NW wells except for GW36; and 

o 1.29 and 1,150 mg/L for most NE wells except for GW29 and GW30. 

 Chloride concentrations ranging between: 

o 816 and 9,670 mg/L for 11 OS wells (GW01, GW02, GW18, GW19, GW31, 
GW35, GW40, GW41, GW42D, GW43 and GW44); and 

o 302 and 1,000 mg/L for most NE wells except for GW08 and GW38. 

 Total Cyanide concentrations ranging between: 

o 0.015 and 0.212 mg/L for most OS wells except for GW40 and GW43; 

o 0.005 and 0.255 mg/L for all NW wells; and 

o 0.016 and 0.16 mg/L for most NE wells except for GW26, GW29 and GW30. 

 Fluoride concentrations ranging between: 

o 1.4 and 4.5 mg/L for six OS wells (GW01, GW05, GW31, GW35, GW39 and 
GW41); 

o 1.4 and 2.5 mg/L for all NW wells; and 

o 1.3 and 2 mg/L for four NE wells (GW07, GW28, GW30 and GW37). 
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 Total dissolved solids concentrations ranging between: 

o 596 and 27,000 mg/L for all OS wells; 

o 936 and 6,390 mg/L for all NW wells; 

o 520 and 680 mg/L for  all SE wells; and 

o 1,180 and 3,440 mg/L for all NE wells. 

 Nitrate concentrations of: 

o 128.47 mg/L for OS well GW24; 

o 115.62 mg/L for  SE well GW09; and 

o 71.32 mg/L for NE well GW29. 
 Sulfate concentrations ranging between: 

o 178 mg/L to 6,950 mg/L for  all OS wells; 

o 184 mg/L to 2,070 mg/L for  all NE wells; 

o 158 mg/L to 314 mg/L for  most SE wells except for monitoring well GW09; and 

o 206 mg/L to 2,430 mg/L for most NW wells except for monitoring well GW06. 

 pH measurements ranging between: 

o 5.57 and 6.48 pH units for six OS wells (GW05, GW19, GW40, GW42D, GW43 
and GW44); 

o 3.66  and 6.49 pH units for all SE wells, and 

o 5.82 and 5.96 pH units for two NE wells (GW08 and GW30). 

7 HYDROGEOCHEMISTRY 

The geochemistry of the groundwater samples collected in June 2013 is generally the same 
as compared with the groundwater samples collected in 2011 by Environmental Earth 
Sciences (Environmental Earth Sciences 2013b). 

Chart 1 and Chart 2 present Schoeller Plots of the shallow Brighton Group groundwater 
chemistry and the deep Brighton Group groundwater chemistry respectively.  Based on the 
results presented in Tables T2-T5 and Charts 1 and 2, the groundwater across the site can 
be characterised in terms of chemistry and geo-chemical evolution.   

It should also be noted that based on the reported TDS results which were higher within 
those wells located adjacent to sewers, suggesting that the seawater from the Bay was 
potentially migrating along the sewers and causing very high TDS values. 

7.1 Shallow groundwater wells 
Groundwater pH within shallow wells across the site and surrounds is relatively neutral, with 
an average field pH of 6.6 (June 2013 GME) and comparatively the same as the previous 
2011 GME with an average of 6.8.   
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Mean TDS concentrations were approximately 4,450 mg/L in shallow OS wells, 2,200 mg/L 
in NE wells, 3,253 mg/L in NW wells, and 581 mg/L in SE wells.    

South-East (SE) wells (i.e. GW9, GW10, GW15 and GW25) are characterised by low 
concentrations of TDS ranging from 520 to 620 mg/L and generally dominated by Na-SO4
(HCO3) with Mg–Cl (HCO3) sub-dominant.  Localised proportionally elevated concentrations 
of nitrate (NO3) are also consistent with influences from urban activities.  These conditions 
are considered to be background conditions of the local region and correspond with the 
expected groundwater segment and associated beneficial uses. 

North-West (NW) wells (i.e. GW6, GW32, GW33, GW34 and GW36) have TDS 
concentrations ranging from 936 to 6,390 mg/L where the higher TDS concentrations were 
noted within vicinity of the corner of Pickles Street and Richardson Streets sewers.  The NW 
groundwater was generally dominated with Na-Cl to Ca- SO4 with the exception of GW32 
where a higher bicarbonate and lower TDS were noted suggesting a recent recharge.  

Note that it may be possible for relatively high salinity and alkalinity water to migrate laterally 
to some extent via preferential pathways along sewer lines that are below sea level 
especially to those well located within the vicinity of these sewers.  

Based on the inferred groundwater flow directions, the impacts in the NW wells are likely to 
be from site, off-site or a combination of both.  The groundwater impact to monitoring wells 
GW33 and GW32 could be either background concentrations or be coming from an off-site 
source due to the presence of the Pickles Street Sewer preventing flow across Pickles 
Street.  On the other hand, in monitoring wells GW06, GW34 and GW36, there is a potential 
that the groundwater impacts within these wells could be from an onsite source or could be 
an off-site source (Richardson Street Sewer). 

North-East (NE) wells (GW7, GW8, GW26, GW27, GW28, GW29, GW30, GW37 and GW38) 
have TDS concentrations ranging from 1,180 to 2,560 mg/L and a considerable range in the 
dominant ions.  Based on the inferred groundwater flow direction as interpreted in Figure 4, it 
is possible that these wells have been impacted by contaminated groundwater migrating 
from the site. 

On-Site (OS) wells (i.e. GW1, GW2, GW5, GW18, GW19, GW22, GW23, GW24, GW31, 
GW35, GW39, GW40 and GW41) have a broad range of TDS concentrations from 596 to 
15,600 mg/L.  There is a broad range of water types among the OS wells from Na-Cl 
dominated to Ca- SO4 dominated.  This is likely to reflect a range of temporal and spatial 
impacts at the site, as well as different rates of recharge at different locations since the 
decommissioning of the gasworks.   

Overall, there is a broad range of water types among the OS wells from Na-Cl dominated to 
Ca- SO4 dominated.  This is likely to reflect a range of temporal and spatial impacts at the 
site, as well as different rates of recharge at different locations since the decommissioning of 
the gasworks.  The wells with the lowest TDS (e.g. GW22 and GW40) also have a relatively 
high proportion of HCO3, which is likely to reflect recent recharge.  In addition, it should also 
be noted that based on the reported TDS results higher within those wells located adjacent to 
sewers, this suggests that the seawater from the Bay was potentially migrating along the 
sewers and causing very high TDS values. 
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7.2 Deeper OS groundwater wells 
Groundwater within deeper OS Brighton Group wells is slightly acidic, with an average field 
pH of 6.0.  The TDS concentration within the three deeper groundwater wells ranged from 
9,310 to 27,000 mg/L, with an average TDS of 14,728 mg/L.  The TDS concentrations in the 
deeper OS wells are all greater than the TDS concentration in any shallow well. 

Chart 2 presents the geochemical signatures found within deeper groundwater wells and 
also includes the geochemical signatures of seawater and rainwater for comparison.  The 
geochemistry signature at most of the deeper wells GW43D (Na-Cl>Mg-SO4) is generally 
similar to that of seawater, apart from elevated NH4

+.   

Note that it may be possible for relatively high salinity and alkalinity water to migrate laterally 
to some extent via preferential pathways along sewer lines that are below sea level 
especially to those well located within the vicinity of these sewers.  
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8 INFERRED GROUNDWATER CHANGES 
ASSESSMENT

The inferred changes from groundwater analysis of previous monitoring events and current 
groundwater results have been presented within Table T6.

In general, the groundwater contamination conditions onsite and off-site are relatively stable 
(with slight increase or decrease) with some rise of contaminant concentrations (above 
background concentrations) within the NW and NE Wells but the long term trend of 
chemicals of concern were generally stable over the years and the dissolved contaminant 
plume is considered to be stable. In addition, as there are no known extraction wells used for 
groundwater Segment A2 beneficial uses located within the vicinity of NW and NE wells, the 
increase of contaminants of concern in some locations within the adjacent residential 
properties can be considered unlikely to pose un-acceptable risks to adjacent users. 

The comparison of historical and current concentrations has been presented in Table T6.

8.1 OS Wells 
The reported concentrations within the OS Wells are relatively stable (with slight increase/ 
decrease in concentrations).  Concentrations of all chemicals in groundwater have deceased 
since 2011 with the exception of (more than two times higher than the baseline results for 
most of the chemicals except for heavy metals and one order of magnitude higher than the 
baseline results for heavy metals): 

 increased NH3 concentrations were found in GW2, GW3, GW4, GW24 and GW41; 

 increased NO2
- concentration was found  in GW24; 

 increased NO3 concentration was found in GW4 and GW40;  

 increased TDS concentrations were found in GW40 and GW41; 

 increased Cl concentrations were found in GW3, GW18, GW19, GW31, GW40, 
GW41and GW44; 

 increased Na concentrations were found in GW4, GW18, GW19, GW40 and GW41;  

 increased Ca concentrations were found in GW40; 

 increased As concentrations were found in GW1, GW19, GW21, GW23, GW24, GW31, 
GW35 and GW39;

 increased Cu concentration was found in GW40; 

 increased Fe concentrations were found in GW1, GW31 and GW35; 

 increased Mn concentrations were found in GW18; 

 increased Zn concentrations were found  in GW40; 

 increased benzene concentrations were found in GW5 and GW39; 

 increased naphthalene concentration was found in GW24; 

 increased TPH C10-C14 concentration was found in GW2; 

 increased TPH C10-C16 were found in GW19 and GW41; 
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 increased TPH C15-C28 concentrations were found in GW2, GW3, GW4 GW19 and 
GW35;

 increased TPH C29-C36 concentrations were found in GW4; and  

 increased TPH C10-C36 concentrations were found in GW2, GW3, GW4 and GW19. 

The increase of chemical concentrations in some locations in the OS Wells can be 
considered to be a combination of ongoing impacts migrating from the site, off-site source/s 
and background concentrations.  The greatest increase of potential gasworks related 
contaminants of concern [NH3 and/or TPH(C10-C36)] were observed at GW2, GW3 (based on 
data up to 2011 only), GW4, GW18, GW19, GW24 and GW41 which is consistent with the 
inferred radial groundwater flow directions.  It can be considered that these dissolved 
chemicals will be captured by the adjacent sewers. 

The majority of the heavy metal concentrations in deeper OS Well GW42D remained 
significantly higher as compared with the other OS shallow and deep wells.  However, it 
should be noted that the heavy metal results were either stable or had decreased 
(particularly OS well GW42D with Al from 3.91 mg/L to 0.45 mg/L, Zn from 2.2mg/L to 0.143 
mg/L and Mn from 120mg/L to 24.6mg/L) as compared with the previous round of sampling. 
As these elevated heavy metals were not observed in the majority of the shallow and deep 
OS wells, it can be considered likely that this was not a result of the historical use of the site. 

8.2 NW Wells 
The reported concentrations within the NW Wells are relatively stable (with slight increase/ 
decrease in concentrations).  Concentrations of all chemicals in groundwater have deceased 
since 2011 with the exception of (more than two times higher than the baseline results for 
most of the chemicals except for heavy metals and one order of magnitude higher than the 
baseline results for heavy metals): 

 increased NH3 concentration was found at GW34; 

 increased NO3 concentration was found in GW34;  

 increased Cl concentrations were found in GW33; 

 increased As concentrations were found in GW32, GW34 and GW36; 

 increased Fe concentrations were found in GW32 and GW34; 

 increased benzene and ethylbenzene concentrations were found in GW32; 

 increased fluoride concentrations were found in GW34; 

 increased TPH C6-C9 concentration was found in GW32; 

 increased TRH C16-C34 concentration was found in GW32; 

 increased TPH C15-C28 concentrations was found in GW32, and  

 increased TPH C10-C36 concentrations were found in GW32. 

Based on the inferred groundwater flow directions, the increase in potential gasworks related 
contaminants of concern [NH3 and/or TPH (C10-C36)] concentrations in some locations in the 
NW Wells can be considered to be a combination of onsite and off-site sources (GW34 and 
GW36).
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The increase of potential gasworks related contaminants of concern in GW32 can be 
considered to be coming from an off-site source as this well is located across the Pickles 
Street Sewer.  In addition, higher bicarbonate and lower TDS were noted at GW32 
suggesting recent recharge.   

It is noted that the majority of the heavy metals results were reported higher than the 
previous round of sampling (2011).  The increase or decrease of heavy metals cannot be 
compared accurately due to the difference in filtering methods undertaken (field vs lab 
filtered).

8.3 NE Wells 
The reported concentrations within the NE wells are relatively stable (with slight increase/ 
decrease in concentrations).  Concentrations of all chemicals in groundwater have deceased 
since 2011 with the exception of (more than two times higher than the baseline results for 
most of the chemicals except for heavy metals and one order of magnitude higher than the 
baseline results for heavy metals): 

 increased NH3 concentrations were found in GW8, GW26, GW28; 

 increased NO3 concentration was found in GW27;  

 increased As concentrations were found in GW26, GW28; 

 increased Fe concentrations were found in GW08, GW26, GW28, GW30 and GW38; 

 increased BTEX concentration  was found in GW38; 

 increased trimethylbenzene concentration was found  in GW38; 

 increased naphthalene and TPH C6-C9, TPH C10-C16 concentrations were found in 
GW38;

 increased TPH C10-C14 concentrations were found in GW38; 

 increased TPH C16-C34 concentrations were found in GW07; 

 increased TPH C29-C36 concentrations were found in GW27; and 

 increased TPH C15-C28 and TPH C10-C36 concentrations were found in GW27 and 
GW28.

Based on the inferred groundwater flow directions, the increase in chemical concentrations at 
some locations in the NE Wells can be considered to be a combination of impacts migrating 
from the site and other off-site sources.  The greatest increase was observed at GW38, 
which is consistent with the inferred flow direction, however it can be assumed that the plume 
will eventually be captured by South Yarra Sewer Main. 

8.4 SE Wells 
The reported concentrations within the SE wells are relatively stable (with slight increase/ 
decrease in concentrations).  Concentrations of all chemicals in groundwater have deceased 
since 2011 with the exception of (more than two times higher than the baseline results for 
most of the chemicals except for heavy metals and one order of magnitude higher than the 
baseline results for heavy metals): 

 increased NO3 concentrations were found in GW12;  

 increased Cl concentrations were found in GW13 and GW14; 
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 increased Ca concentration were found in GW25; 

 increased As concentrations were found in GW25; 

 increased Fe concentrations were found in GW10; and 

 increased TPH C15-C28, TPH C29-C36, TPH C10-C36 concentrations were found in GW11 
(based on 2011 data only). 

Based on the inferred groundwater flow directions and the presence of South Yarra Sewer 
Main, the increase of chemical concentrations in some locations in the SE Wells is not 
considered to be as a result of the impacts coming from the former gasworks.  The 
concentrations detected could be considered as background concentrations, or as a result of 
an off-site source. 

9 GROUNDWATER BENEFICIAL USES 

The watertable beneath the site is within the Brighton Group sediments.  Groundwater onsite 
within the Brighton Group aquifer has been classified according to the State Environment 
Protection Policy (SEPP) 1997, Groundwaters of Victoria (GoV) publication (SEPP GoV),
using the laboratory TDS levels reported for the June 2013 groundwater investigations.  
Groundwater encountered beneath the site ranges between Segment A and Segment D.  As 
displayed in Table 2, most TDS results classified groundwater as Segment B.  However in 
reference to the SEPP, groundwater should be assessed in comparison with the most 
sensitive beneficial uses (i.e. Segment A2), i.e.:  

 maintenance of ecosystems;  

 potable water supply (acceptable); 

 potable mineral water; 

 agriculture, parks and gardens (irrigation); 

 stock watering; 

 industrial water use;  

 primary contact recreation; and  

 buildings and structures. 

As Gasworks Park and Southport are owned by the CoPP and the State of Victoria, 
extraction of groundwater onsite can be effectively controlled through management, should 
any of these beneficial uses be precluded.  By preventing the use of groundwater on the site, 
the risks associated with this exposure pathway will be reduced to an acceptable level.   

9.1 Maintenance of ecosystems 
The following water quality indicators exceeded ecological based criteria: 
 CN; 
 NH3;
 heavy metals: As, Co, Cu, Pb, Ni, Se and Zn; 
 naphthalene; 
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 benzene, toluene and ethyl benzene; and  
 TPH (C6-C9 and C10-C36).

The protection and maintenance of ecosystems was a potential beneficial use of all 
groundwater in the Brighton Group sediments beneath the site.  The nearest significant 
ecological receptors are the waters and sediments of Port Philip Bay, 350 m south-west of 
the site.  Although this beneficial use is considered to be precluded, this can be considered 
unlikely to be realised given the distance to the nearest body of water and as most (or all) 
groundwater discharging from the site is captured by the sewers (based on the inferred 
groundwater flow directions). 

If the sewers were to be removed in the future then there is potential for this pathway to be 
realised.  However, even if all the sewers in South Melbourne were sealed such that the 
natural groundwater flow system to Port Phillip Bay were restored, the hydraulic gradient 
towards the Bay would be so low that the groundwater would move towards the Bay at a rate 
that is at least an order of magnitude less than the current rate of groundwater flow towards 
the sewers and the travel time would likely be thousands of years. 

9.2 Potable water supply (acceptable) 
The following water quality indicators exceeded potable water supply criteria (ADWG2011): 
 pH (aesthetics only); 
 TDS (aesthetics only); 
 SO4

2-;
 Cl (aesthetics only); 
 CN; 
 fluoride; 
 nitrate; 
 heavy metals: Al, As, Bo, Mn, Ni, Pb and Se; and 
 benzene, xylenes and TPH (C6-C9 and C10-C36).

The search of the groundwater database (refer to Environmental Earth Sciences 2013b) 
indicated that nine wells located within 1 km; 13 wells located with 1-2 km; and 8 wells 
located with 2-3 km radius of the site are registered for stock and/or domestic usage.  
Groundwater wells installed for this purpose were between 3 – 32 metres in depth within 
sand, Older Volcanics basalt (>17 m BGL), and sand/marl geological units.  

Although this beneficial use is considered to be precluded, given the urban setting of the site, 
the fact that all groundwater discharging from the site is captured via the surrounding sewer 
network, the availability of reticulated mains water and the low yield of groundwater, it is 
considered unlikely that groundwater will be extracted for this use.  However, despite the low 
likelihood of the use of the groundwater for potable water supply, this potential beneficial use 
cannot be completely discounted. 
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9.3 Potable mineral water supply 
As the Albert Park area and the Brighton Group aquifer are not sources of mineral water 
supply.  Therefore, this beneficial use is not relevant and does not require protection in the 
future.

9.4 Agriculture, parks and gardens 
Irrigation is a potential beneficial use based on the TDS and major ions concentrations in the 
SE (background) wells.  However, to the north and west of the site, in areas considered to be 
outside of the potential impact area of the site, the TDS is above 2,500 mg/L in most of the 
groundwater wells and is above 3,500 mg/L in several of the wells. 

Although this protected beneficial use is considered to be precluded, the likelihood of 
extraction of groundwater from the Brighton Group for irrigation purposes is considered to be 
extremely low due to: 

 the residential urban setting surrounding the site; 

 the low yield of the Brighton Group aquifer; and 

 the availability of reticulated water in the area (for domestic irrigation use). 

However, despite the low likelihood of use of the groundwater for irrigation purposes, this 
protected beneficial use cannot be completely discounted.  

9.5 Stock watering 
The search of the groundwater database (refer to Environmental Earth Sciences, 2013b) 
indicated that 9 wells located within 1 km; 13 wells located with 1-2 km; and 8 wells located 
with 2-3 km radius of the site are registered for stock and/or domestic usage.  Groundwater 
wells installed for this purpose were between 3 – 32 metres in depth within sand, Older 
Volcanics basalt (>17 m BGL), and sand/marl geological units.   

Naturally occurring TDS concentrations exceeded the livestock watering guideline (3,000 
mg/L) in 11 onsite, and four off site wells.  Concentrations of certain metals and major ions 
exceeded stock water criteria at some locations.   

Given the urban setting of the site, the fact that all groundwater discharging from the site is 
captured via the surrounding sewer network, the availability of reticulated mains water and 
the low groundwater yield, it can be considered that the likelihood of use of the groundwater 
is low.  However, despite the low likelihood of use of the groundwater for stock/ domestic 
purposes, this potential beneficial use cannot be discounted in this area. 

9.6 Industrial water use 
All groundwater beneath the site needs to consider industrial application as a potential 
beneficial use.  As water quality indicators for industrial use are very specific, complete 
assessment of all potential uses is beyond the scope of this study.  However, it can be 
generally stated that natural TDS (as specified in the SEPP GoV (1997)) and CoPC 
concentrations exceed acceptable thresholds for industrial applications of this water.   

210074_supplementary groundwater report_v3 22



Although the protected industrial water use is considered to be precluded, the likelihood of 
extraction of groundwater for industrial use is considered to be extremely low due to: 

 the site setting and adjacent properties are not used for industrial; 

 the yield of the aquifer is unlikely to be sufficient for such purposes as industrial 
processes usually require reasonably large volumes of water; and 

 no groundwater wells exist for this use or are registered within 3 km of the surrounding 
area and given the low yield and elevated salinity in areas of local groundwater it is 
unlikely that such use exists. 

However, despite the low likelihood of use of the groundwater for industrial purposes, this 
protected beneficial use cannot be completely discounted.  

9.7 Primary contact recreation 
Primary contact recreation is a potential beneficial use for all groundwater beneath the site.  
However, as the site is located within a highly urbanised area serviced by reticulated water, 
the yield of the Brighton Group is low, and discharge of most groundwater from Gasworks 
Park Precinct is to the Melbourne Water Sewer System, the likelihood of the use of 
groundwater migrating from Gasworks Park for recreational use is considered to be low.   

Notwithstanding the low likelihood, Environmental Earth Sciences VIC investigated the 
number of residential swimming pools within 600 metres of the site from aerial photographs.  
A total of 27 outdoor swimming pools were identified (refer to Environmental Earth Sciences, 
2013b).  All pools are considered to be outside the area of groundwater contamination 
associated with the Gasworks Park precinct (i.e. beyond sewers), with the exception of the 
following two locations: 

 7 Richardson Street, Port Melbourne – 50 m north; and 

 266 Bridport Street, Port Melbourne – 80 m north-east. 

The property located at 7 Richardson Street is up-gradient from the site, however, 266 
Bridport Street is down-gradient from the site and in an area of elevated NH4

+ and SO4
2-

concentrations in the groundwater.  Review of the DSE ‘Groundwater Database’ indicated no 
groundwater wells within a 3 km radius of the site are registered for extraction and no wells 
are registered for any uses at the above location.  Therefore, it can be concluded that the 
swimming pools at the above addresses are filled from sources other than local groundwater. 

Considering the availability of reticulated mains water and the low yield of the Brighton 
Group, it is unlikely that an extraction well would be drilled for the purpose of filling a 
swimming pool.  However, this potential beneficial use cannot be discounted in this area. 

9.8 Buildings and structures 
Buildings and structures is a potential beneficial use for all groundwater beneath the site.  
The depth to groundwater across the site is between 6 and 10 mbgl and groundwater levels 
are predominantly drawn down by the sewers.  Therefore, footings and foundations are 
unlikely to come into contact with the groundwater unless they extend to more than 6 mbgl.   
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In addition, based on the relatively neutral pH (average 6.5 for both shallow and deep wells), 
and average sulfate concentration of 1,446  mg/L, groundwater beneath the site is 
considered to be non aggressive based on Australian Standard Concrete Structures AS 
3600-2009 and Piling – Design and Installation AS 2159-2009.   

Buildings and structures is not considered to be a precluded beneficial use. 

9.9 Trade waste agreement 
As part of the specific obligations, Melbourne Water noted that it accept would groundwater 
provided that it “maintain the right acting reasonably, not to accept the groundwater if it is 
found to interfere with the operation or maintenance of its assets or does not comply with 
trade waste requirements or safety requirements imposed by the Victorian Government from 
time to time”.

In reference to Melbourne Water specific obligations, groundwater concentrations at the site 
have been compared with South East Water ‘Standards for trade waste discharge to the 
sewerage system’.

Concentrations that exceeded the maximum allowable value for discharge to the sewerage 
system include: 
 pH in three OS wells (GW40, GW42D and GW43), two NE wells (GW08 and GW30),  

and one SE well (GW10); 
 SO4

2- in all OS wells,  most NW wells except GW6, all NE wells and most SE wells 
except GW9; 

 NH3 in six OS wells (GW02, GW05, GW24, GW39, GW42D and GW44) and three NE 
wells (GW8, GW37 and GW38); 

 As in two OS wells (GW19 and GW35) and two NW wells (GW32 and GW34); 
 Mn in three OS wells (GW19, GW42D and GW44D); 
 Fe in one OS well (GW19); and 
 benzene and TPH fraction C6-C9 in two OS wells (GW24 and GW44D). 

Please note these standards are discharge of waste from land to the sewer and were not 
intended to address groundwater discharging directly to sewers.   
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10 CONCLUSION

Environmental Earth Sciences VIC was requested by CoPP to undertake a groundwater 
investigation at the property located in Albert Park and is bounded by Graham Street to the 
south; Pickles Street to the west; Richardson Street to the north; and Foote Street/Bridport 
Street to the east. 

10.1 Groundwater contamination 

10.1.1 Onsite Groundwater Impacts 
Elevated organic and inorganic results were identified at the time of this groundwater 
assessment which exceeded the adopted criteria for groundwater classified as Segment A2 
and these include: MAH’s, naphthalene, TPH, selected inorganics such as heavy metals, 
chloride, ammonia, sulfate, cyanide, total dissolved solids, nitrate and pH.  However, there is 
no evidence of either DNAPL or LNAPL existing onsite.   

The relatively low contaminant concentrations towards the centre of the site in comparison to 
the site perimeter could be due to less contamination originating from the central part of the 
site but may also reflect some flushing of the on-site flow system with less contaminated 
recharge since the site ceased to operate as a gasworks in 1971. 

Although all the groundwater beneficial uses are precluded on-site, these are not considered 
to be relevant as the site is currently occupied as public open space and no extraction bores 
were installed for any beneficial uses including recreational purposes.  ‘Recreational’ 
includes filling up of pools/spas or outdoor water features including ponds.  In addition, the 
site does not have on-site ecological groundwater receptors such as an aquatic ecosystem.  

In addition, groundwater from the site does not support any ecosystem as most (or all) 
groundwater discharging from the site is captured by the sewers (based on the inferred 
groundwater flow directions – see Figure 4).  

10.1.2 Off-site Groundwater Impacts 
Elevated organic and inorganic results were identified at the time of this assessment which 
exceeded the adopted criteria for groundwater classified as Segment A2 (maintenance of 
ecosystem, potable water supply, irrigation, stock watering, industrial water use and primary 
contact recreation).  These include: MAH’s, naphthalene, TPH, and selected inorganics such 
as heavy metals, chloride, ammonia, sulfate, cyanide, total dissolved solids, nitrate and pH.  
However, there is no evidence of either DNAPL or LNAPL existing onsite. 

The gasworks site is considered likely to be the main source in this area of groundwater 
contamination.  This is especially the case in the NE wells and some of the NW wells (GW34, 
GW36 and GW06 off-site groundwater impacts).  However, it should be noted that some 
impacts could also be coming from other off-site sources. 

The nearest significant ecological receptors are the waters and sediments of Port Phillip Bay, 
350 m south-west of the site.  Due to the fact that all groundwater from the Gasworks Park 
Precinct discharges to the Melbourne Water Sewer System (refer to Environmental Earth 
Sciences, 2013b), all contaminants being transported in groundwater from the site are 
captured by the sewer system, and ultimately discharge to the Werribee Treatment Plant.  As 
such, there is negligible risk of impacted groundwater from Gasworks Park discharging to 
receiving waters (i.e. ecosystems) in the vicinity of the site.  However, off-site ecosystems 

210074_supplementary groundwater report_v3 25



may require protection in the future should hydrogeological conditions change or should the 
adjacent sewers be removed.  These potential eventualities can be considered possible but 
unlikely. 

Although all groundwater beneficial uses for extraction purposes are precluded off-site, these 
are not considered to be relevant as there is no extraction bore installed for any beneficial 
uses including recreational purposes adjacent of the site ‘Recreational’ includes filling up of 
pools/spas or outdoor water features including ponds.  However, consideration should be 
given to the north and north-eastern residential properties.  

Given the urban setting of the site, the fact that all groundwater discharging from the site is 
captured via the surrounding sewer network, the availability of reticulated mains water and 
low groundwater yield it is considered highly unlikely that groundwater will be extracted for 
any of the beneficial uses under Segment A2.  However, despite the low likelihood of use of 
the groundwater for any protected beneficial uses under Segment A2, these potential 
beneficial uses cannot be discounted in this area. 

10.2 Groundwater Inferred Changes Assessment 
In general, the groundwater contamination conditions onsite and off-site are relatively stable 
(with slight increase or decrease) with some rise of potential gasworks related contaminants 
of concern [NH3 and/or TPH (C10-C36)] above background and historical concentrations within 
the NW and NE Wells.  Despite this, the long term trend of chemicals of concern is generally 
stable and hence the dissolved contaminant plumes identified are considered to be stable.  
In addition, as there are no known extraction wells used for groundwater Segment A2 
beneficial uses located within the vicinity of NW and NE wells, the increase of contaminants 
of concern in some locations within the adjacent residential properties can be considered 
unlikely to pose un-acceptable risks to adjacent users.  Refer to Section 8 for further 
discussion. 

10.3 Trade waste agreement 
A ‘Deed of Agreement Groundwater and Gasworks Arts Park, Albert Park’ exists between
CoPP, Melbourne Water and South East Water.  This ‘Deed of Agreement’ states that 
Melbourne Water and South East Water acknowledge that groundwater from the Gasworks 
Site enters the South Yarra Main and Hobsons Bay Main and the Pickles Street Branch 
Sewer respectively, and that these mains and sewer act as a control for groundwater.  Both 
have agreed to accept groundwater that enters the Gasworks Site into the mains and sewer, 
provided that they maintain the right, acting reasonably, not to accept the groundwater if it is 
found to interfere with the operation or maintenance of its assets.   

Assessment of groundwater samples collected during the June 2013 investigation compared 
against South East Water ‘Standards for trade waste discharge to the sewerage system
indicated a number of dissolved chemicals exceed maximum allowable concentrations 
and/or values for discharge to the sewerage system. 
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10.4 Risks associated with the groundwater contamination 
As all the groundwater flowing from the site is captured by the sewer system, it is ultimately 
pumped to the Werribee Treatment Plant.  The flux of groundwater from the site is several 
orders of magnitude less the total flow rate of sewage through the sewers to the Werribee 
Treatment Plant.  Therefore, although several dissolved chemicals exceed the criteria for 
discharge to a sewerage system, contaminant concentrations are diluted by several orders of 
magnitude.  Therefore, associated risks to workers at the treatment plant would be very low.  
Furthermore, the personal protective equipment routinely used by workers working on the 
sewers themselves would protect them from any additional contaminants introduced into the 
sewers from the site. 

As stated above, the capture of the groundwater by the sewers also means that there is 
negligible risk to ecosystems.  Even if all the sewers in South Melbourne were sealed such 
that the natural groundwater flow system to Port Phillip Bay were restored, the hydraulic 
gradient towards the Bay would be so low that the groundwater would move towards the Bay 
at a rate that is at least an order of magnitude less than the current rate of groundwater flow 
towards the sewers and the travel time would likely be thousands of years.  The volumetric 
rate of discharge to the Bay would, therefore, be very low when the contaminants ultimately 
reached the Bay.  

In the impacted area to the north and north east of the site, the risks associated with it are 
considered to be negligible in-situ.  Any potential risks related to the contamination would be 
associated with the extraction of the groundwater.  Although it is considered unlikely that the 
local residents would extract groundwater in this area, there is potential for groundwater 
extraction to take place.   

As Gasworks Park and Southport are owned by the CoPP and the State of Victoria, the 
extraction of groundwater onsite can be effectively controlled through management to 
prevent the use of groundwater on the site to reduce the risks associated with this pathway 
to an acceptable level.  

11 RECOMMENDATIONS 

Based on the above discussion, Environmental Earth Sciences is of the opinion that the most 
effective and practical way of managing groundwater impacts at the site is to implement a 
regular groundwater monitoring (monitored natural attenuation) program via a Groundwater 
Quality Management Plan (refer to Remediation Action Plan Report, Environmental Earth 
Sciences 2013c).   

It should be noted that there is also a possibility that a Groundwater Quality Restricted Use 
Zone (GQRUZ) will be identified by EPA. 
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12 LIMITATIONS 

This report has been prepared by Environmental Earth Sciences VIC ABN 13 109 404 024 in 
response to and subject to the following limitations: 

1. The specific instructions received from City of Port Phillip; 

2. The specific scope of works set out in PO213030 issued by Environmental Earth 
Sciences for and on behalf of City of Port Philip, is included in Section 2 (Objectives) of 
this report; 

3. May not be relied upon by any third party not named in this report for any purpose except 
with the prior written consent of Environmental Earth Sciences VIC (which consent may 
or may not be given at the discretion of Environmental Earth Sciences VIC); 

4. This report comprises the formal report, documentation sections, tables, figures and 
appendices as referred to in the index to this report and must not be released to any third 
party or copied in part without all the material included in this report for any reason; 

5. The report only relates to the site referred to in the scope of works being located at the 
Former South Melbourne Gasworks (“the site”); 

6. The report relates to the site as at the date of the report as conditions may change 
thereafter due to natural processes and/or site activities; 

7. No warranty or guarantee is made in regard to any other use than as specified in the 
scope of works and only applies to the depth tested and reported in this report,  

8. Fill, soil, groundwater and rock to the depth tested on the site may be fit for the use 
specified in this report.  Unless it is expressly stated in this report, the fill, soil and/or rock 
may not be suitable for classification as clean fill if deposited off site; and 

9. Our General Limitations set out at the back of the body of this report. 
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ENVIRONMENTAL EARTH SCIENCES GENERAL 
LIMITATIONS
Scope of services 
The work presented in this report is Environmental Earth Sciences response to the specific scope of works 
requested by, planned with and approved by the client.  It cannot be relied on by any other third party for any 
purpose except with our prior written consent.  Client may distribute this report to other parties and in doing so 
warrants that the report is suitable for the purpose it was intended for.  However, any party wishing to rely on this 
report should contact us to determine the suitability of this report for their specific purpose. 

Data should not be separated from the report 
A report is provided inclusive of all documentation sections, limitations, tables, figures and appendices and should 
not be provided or copied in part without all supporting documentation for any reason, because misinterpretation 
may occur. 

Subsurface conditions change 
Understanding an environmental study will reduce exposure to the risk of the presence of contaminated soil and 
or groundwater.  However, contaminants may be present in areas that were not investigated, or may migrate to 
other areas.  Analysis cannot cover every type of contaminant that could possibly be present.  When combined 
with field observations, field measurements and professional judgement, this approach increases the probability 
of identifying contaminated soil and or groundwater.  Under no circumstances can it be considered that these 
findings represent the actual condition of the site at all points. 

Environmental studies identify actual sub-surface conditions only at those points where samples are taken, when 
they are taken.  Actual conditions between sampling locations differ from those inferred because no professional, 
no matter how qualified, and no sub-surface exploration program, no matter how comprehensive, can reveal what 
is hidden below the ground surface.  The actual interface between materials may be far more gradual or abrupt 
than an assessment indicates.  Actual conditions in areas not sampled may differ from that predicted.  Nothing 
can be done to prevent the unanticipated.  However, steps can be taken to help minimize the impact.  For this 
reason, site owners should retain our services. 

Problems with interpretation by others 
Advice and interpretation is provided on the basis that subsequent work will be undertaken by Environmental 
Earth Sciences VIC.  This will identify variances, maintain consistency in how data is interpreted, conduct 
additional tests that may be necessary and recommend solutions to problems encountered on site.  Other parties 
may misinterpret our work and we cannot be responsible for how the information in this report is used.  If further 
data is collected or comes to light we reserve the right to alter their conclusions. 

Obtain regulatory approval 
The investigation and remediation of contaminated sites is a field in which legislation and interpretation of 
legislation is changing rapidly.  Our interpretation of the investigation findings should not be taken to be that of 
any other party.  When approval from a statutory authority is required for a project, that approval should be 
directly sought by the client. 

Limit of liability 
This study has been carried out to a particular scope of works at a specified site and should not be used for any 
other purpose.  This report is provided on the condition that Environmental Earth Sciences VIC disclaims all 
liability to any person or entity other than the client in respect of anything done or omitted to be done and of the 
consequence of anything done or omitted to be done by any such person in reliance, whether in whole or in part, 
on the contents of this report.  Furthermore, Environmental Earth Sciences VIC disclaims all liability in respect of 
anything done or omitted to be done and of the consequence of anything done or omitted to be done by the client, 
or any such person in reliance, whether in whole or any part of the contents of this report of all matters not stated 
in the brief outlined in Environmental Earth Sciences VIC’s proposal number and according to Environmental 
Earth Sciences general terms and conditions and special terms and conditions for contaminated sites. 

To the maximum extent permitted by law, we exclude all liability of whatever nature, whether in contract, tort or 
otherwise, for the acts, omissions or default, whether negligent or otherwise for any loss or damage whatsoever 
that may arise in any way in connection with the supply of services.  Under circumstances where liability cannot 
be excluded, such liability is limited to the value of the purchased service.
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Field_ID GW06 GW32 GW33 GW34 GW36
Lab_Report_Number EM1306820 EM1306871 EM1306820 EM1306820 EM1306871

ChemName Units EQL ANZECC 2000 
MW 95%

ADWG 2011 
Health Recreation Livestock Irrigation Trade Waste

BTEX
Benzene μg/L 1 700 1 1 1000 <1 69 <1 <1 <1
Ethylbenzene μg/L 1 5 300 2000 <2 3 <2 <2 <2
Toluene μg/L 1 180 800 2000 <2 <2 <2 <2 <2
Xylene (m & p) μg/L 2 <2 <2 <2 <2 <2
Xylene (o) μg/L 1 <2 <2 <2 <2 <2
Xylene Total μg/L 3 600 20 2000 <4 <4 <4 <4 <4
Inorganics
Alkalinity (total) as CaCO3 mg/L 1 257 584 346 753 743
Ammonia as N μg/L 10 910 500 1500 200,000 1100 16,300 4910 420 <10
Anions Total meq/L 0.01 19.3 17.1 124 91.7 55.6
Cations Total meq/L 0.01 17.8 15.2 119 93.3 50.2
Chloride mg/L 1 250 700 435 40 2640 925 1040
Cyanide Total mg/L 0.004 0.004 0.08 1.6 10 0.005 0.141 0.069 0.255 0.053
Fluoride mg/L 0.1 1.5 30 2 1 30 1.4 2.4 1.5 2.5 3
Ionic Balance % 0.01 4.05 5.72 2.14 0.81 5.18
Nitrate (as N) mg/L 0.01 30 0.04 0.31 4.59 0.28 3.03
Nitrate mg/L 0.01 50 1000 400 0.18 1.37 20.33 1.24 13.42
Nitrite (as N) mg/L 0.01 <0.01 <0.01 0.01 <0.01 0.1
pH (Lab) pH_Units 0.01 6.5-8.5 4.0-9.0 6.0-10.0 7.02 7.29 6.88 6.95 7.13
Reactive Phosphorus as P mg/L 0.01 <0.01 <0.01 <0.01 0.18 <0.01
Sodium (Filtered) mg/L 1 120 253 80 1330 1670 854
Sulphate as S mg/L 5 500 10,000 1000 100  -  -  -  -  - 
Sulfate as SO4 - Turbidimetric (Filtered) mg/L 1 500 10,000 1000 100 90 206 2050 2430 549
TDS mg/L 10 1000 3000 500 1080 936 6390 4800 3060

TABLE T3: SUMMARY OF NORTH-WEST WELLS RESULTS

210074_supplementary groundwater report T3

TDS mg/L 10 1000 3000 500 1080 936 6390 4800 3060
Monoaromatic Hydrocarbons
1,2,4-trimethylbenzene μg/L 5 <5 <5 <5 <5 <5
1,3,5-trimethylbenzene μg/L 5 <5 <5 <5 <5 <5
Isopropylbenzene μg/L 1 <5 <5 <5 <5 <5
n-butylbenzene μg/L 5 <5 <5 <5 <5 <5
n-propylbenzene μg/L 5 <5 <5 <5 <5 <5
p-isopropyltoluene μg/L 5 <5 <5 <5 <5 <5
sec-butylbenzene μg/L 5 <5 <5 <5 <5 <5
Styrene μg/L 1 30 2000 <5 <5 <5 <5 <5
tert-butylbenzene μg/L 5 <5 <5 <5 <5 <5
Heavy Metals
Aluminium (Filtered) mg/L 0.01 0.2 5 5 <0.01 <0.01 <0.01 0.02 0.1
Arsenic (Filtered) mg/L 0.001 0.0023 0.007 0.14 0.5 0.1 1 0.002 1.39 0.017 1.45 0.067
Boron (Filtered) mg/L 0.05 4 80 5 0.5 25 1.61 0.99 4 8.25 1.62
Cadmium (Filtered) mg/L 0.0001 0.0055 0.002 0.04 0.01 0.01 2 <0.0001 0.0004 0.0004 <0.0001 0.0004
Calcium (Filtered) mg/L 1 1000 52 122 477 85 80
Cobalt (Filtered) mg/L 0.001 0.001 1 0.05 10 <0.001 <0.001 0.015 0.003 0.002
Copper (Filtered) mg/L 0.001 0.0013 2 40 0.5 0.2 10 0.002 0.002 0.006 0.004 0.004
Iron (Filtered) mg/L 0.05 0.2 100 <0.05 1.26 0.14 2.33 0.49
Magnesium (Filtered) mg/L 1 600 44 58 405 160 99
Manganese (Filtered) mg/L 0.001 0.5 10 10 0.07 0.162 0.421 0.124 0.242
Nickel (Filtered) mg/L 0.001 0.07 0.02 0.4 1 0.2 10 0.025 0.027 0.048 0.074 0.054
Potassium (Filtered) mg/L 1 22 35 152 127 34
Selenium (Filtered) mg/L 0.001 0.003 0.01 0.2 0.02 0.02 10 <0.01 <0.01 <0.01 <0.01 <0.01
Zinc (Filtered) mg/L 0.001 0.015 3 20 2 10 0.021 0.018 0.035 0.01 0.018
Lead (Filtered) mg/L 0.001 0.0044 0.01 0.2 0.1 0.2 10 <0.001 0.011 <0.001 <0.001 0.002
Polycyclic Aromatic Hydrocarbons (PAH)
Naphthalene μg/L 1 70 <7 <7 <7 <7 <7
Total Petroleum Hydrocarbons (TPH)
C6 - C9 μg/L 20 150 150 1000 <20 70 <20 <20 <20
C10 - C14 μg/L 50 <50 <50 <50 <50 <50
C15 - C28 μg/L 100 <100 120 <100 <100 <100
C29-C36 μg/L 50 <50 <50 <50 <50 <50
+C10 - C36 (Sum of total) μg/L 50 600 600 <50 120 - 170 <50 <50 <50
Total Recoverable Hydrocarbons (TRH)
C6-C10 less BTEX (F1) μg/L 20  -  -  -  -  - 
C6-C10 μg/L 20 <20 70 <20 <20 <20
C10-C16 μg/L 50 <100 <100 <100 <100 <100
C16-C34 μg/L 100 <100 180 <100 120 <100
C34-C40 μg/L 100 <100 <100 <100 <100 <100
C10 - C40 (Sum of total) μg/L 100 <100 180 <100 120 <100

210074_supplementary groundwater report T3
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Field_ID GW09 GW10 GW15 GW25
Lab_Report_Number EM1306798 EM1306871 EM1306906 EM1306906

ChemName Units EQL ANZECC 2000 
MW 95%

ADWG 2011 
Health Recreation Livestock Irrigation Trade Waste

BTEX
Benzene μg/L 1 700 1 1 1000 <1 <1 <1 <1
Ethylbenzene μg/L 1 5 300 2000 <2 <2 <2 <2
Toluene μg/L 1 180 800 2000 <2 <2 <2 <2
Xylene (m & p) μg/L 2 <2 <2 <2 <2
Xylene (o) μg/L 1 <2 <2 <2 <2
Xylene Total μg/L 3 600 20 2000 <4 <4 <4 <4
Inorganics
Alkalinity (total) as CaCO3 mg/L 1 88 <1 42 81
Ammonia as N μg/L 10 910 500 1500 200,000 50 <10 160 670
Anions Total meq/L 0.01 7.77 7.21 5.93 5.67
Cations Total meq/L 0.01 8.25 6.38 5.6 5.25
Chloride mg/L 1 250 700 94 24 21 27
Cyanide Total mg/L 0.004 0.004 0.08 1.6 10 <0.004 <0.004 0.004 0.004
Fluoride mg/L 0.1 1.5 30 2 1 30 0.5 <0.1 <0.1 0.1
Ionic Balance % 0.01 2.97 6.22 2.89 3.91
Nitrate (as N) mg/L 0.01 30 26.1 0.01 0.04 0.01
Nitrate mg/L 0.01 50 1000 400 115.62 0.04 0.18 0.04
Nitrite (as N) mg/L 0.01 0.03 <0.01 <0.01 <0.01
pH (Lab) pH_Units 0.01 6.5-8.5 4.0-9.0 6.0-10.0 6.16 3.66 6.11 6.49
Reactive Phosphorus as P mg/L 0.01 0.02 <0.01 <0.01 <0.01
Sodium (Filtered) mg/L 1 120 177 137 82 82
Sulphate as S mg/L 5 500 10 000 1000 100

TABLE T5: SUMMARY OFSOUTH-EAST WELLS RESULTS

210074_supplementary groundwater report T5

Sulphate as S mg/L 5 500 10,000 1000 100 - - -  - 
Sulfate as SO4 - Turbidimetric (Filtered) mg/L 1 500 10,000 1000 100 72 314 216 158
TDS mg/L 10 1000 3000 500 520 680 560 564
Monoaromatic Hydrocarbons
1,2,4-trimethylbenzene μg/L 5 <5 <5 <5 <5
1,3,5-trimethylbenzene μg/L 5 <5 <5 <5 <5
Isopropylbenzene μg/L 1 <5 <5 <5 <5
n-butylbenzene μg/L 5 <5 <5 <5 <5
n-propylbenzene μg/L 5 <5 <5 <5 <5
p-isopropyltoluene μg/L 5 <5 <5 <5 <5
sec-butylbenzene μg/L 5 <5 <5 <5 <5
Styrene μg/L 1 30 2000 <5 <5 <5 <5
tert-butylbenzene μg/L 5 <5 <5 <5 <5
Heavy Metals
Aluminium (Filtered) mg/L 0.01 0.2 5 5 <0.01 0.03 <0.01 <0.01
Arsenic (Filtered) mg/L 0.001 0.0023 0.007 0.14 0.5 0.1 1 0.011 0.018 <0.001 0.034
Boron (Filtered) mg/L 0.05 4 80 5 0.5 25 0.62 0.34 1.51 1.38
Cadmium (Filtered) mg/L 0.0001 0.0055 0.002 0.04 0.01 0.01 2 0.0005 0.0003 0.0004 0.0004
Calcium (Filtered) mg/L 1 1000 4 3 12 18
Cobalt (Filtered) mg/L 0.001 0.001 1 0.05 10 <0.001 0.002 0.01 0.002
Copper (Filtered) mg/L 0.001 0.0013 2 40 0.5 0.2 10 0.003 0.002 0.003 0.003
Iron (Filtered) mg/L 0.05 0.2 100 <0.05 0.96 <0.05 0.33
Magnesium (Filtered) mg/L 1 600 3 2 14 7
Manganese (Filtered) mg/L 0.001 0.5 10 10 0.034 0.017 0.102 0.063
Nickel (Filtered) mg/L 0.001 0.07 0.02 0.4 1 0.2 10 0.054 0.067 0.036 0.066
Potassium (Filtered) mg/L 1 4 4 11 8
Selenium (Filtered) mg/L 0.001 0.003 0.01 0.2 0.02 0.02 10 <0.01 <0.01 <0.01 <0.01
Zinc (Filtered) mg/L 0.001 0.015 3 20 2 10 0.036 0.067 0.031 0.04
Lead (Filtered) mg/L 0.001 0.0044 0.01 0.2 0.1 0.2 10 <0.001 <0.001 <0.001 <0.001
P l li A ti H d b (PAH)Polycyclic Aromatic Hydrocarbons (PAH)
Naphthalene μg/L 1 70 <7 <7 <7 <7
Total Petroleum Hydrocarbons (TPH)
C6 - C9 μg/L 20 150 150 1000 <20 <20 <20 <20
C10 - C14 μg/L 50 <50 <50 <50 <50
C15 - C28 μg/L 100 <100 <100 <100 <100
C29 - C36 μg/L 50 <50 50 <50 <100
+C10 - C36 (Sum of total) μg/L 50 600 600 <50 50 - 125 <50 <50
Total Recoverable Hydrocarbons (TRH)
C6-C10 less BTEX (F1) mg/L 0.02  -  -  -  - 
C6-C10 mg/L 0.02 <0.02 <0.02 <0.02 <0.02
C10-C16 mg/L 0.05 <0.1 <0.1 <0.1 <0.1
C16-C34 mg/L 0.1 <0.1 0.13 <0.1 <0.19
C34-C40 mg/L 0.1 <0.1 <0.1 <0.1 <0.1
C10 - C40 (Sum of total) μg/L 100 <100 130 <100 <100

210074_supplementary groundwater report T5
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ANALYTICAL DATA VALIDATION

Specific elements relating to the data validation of the groundwater sampling data that have 
been checked and assessed for this project were:

preservation and storage of samples upon collection and during transport to the 
laboratory in order to maintain sample integrity in accordance with AS4482.1-2005 
(Standards Australia, 2005) and Victorian EPA Industrial Waste Resource Guidelines 
2009 - “Sampling and analysis of waters, wastewaters, soils and wastes”;

calibration of field equipment(refer to Attachment C1);

sample holding times to maintain sample integrity in accordance with AS4482.1-2005 
(Standards Australia, 2005);

use of appropriate analytical procedures in accordance with National Association of 
Testing Authorities (NATA);

required limits of reporting to be below applied guideline concentrations;

frequency of conducting quality control measurements as defined in AS4482.1-2005 
(Standards Australia, 2005), National Environment Protection Measure (NEPM 1999) –
“Guideline on data collection, sample design and reporting” and Victorian EPA 
Industrial Waste Resource Guidelines 2009 - “Sampling and analysis of waters, 
wastewaters, soils and wastes”;

laboratory blank results which enable the measurement of incidental or accidental 
contamination within the laboratory;

matrix spike recovery results in order to assess the effects of the sample matrix on the 
precision and accuracy of the analyses. The desired matrix spike recovery range is 
between 60% - 140%;

surrogate spike results in order to assess the accuracy of organic analyses that involve 
chromatographic techniques. The desired surrogate recovery range is between 60% -
140%;

intra laboratory duplicate results to assess the combined precision of sampling, sample 
preparation and analysis AS4482.1-2005 (Standards Australia, 2005);

inter laboratory duplicate results to assess the accuracy of the data generated by the 
primary laboratory in accordance with AS4482.1-2005 (Standards Australia, 2005);

field equipment blanks and trip blank to be collected where applicable, to ensure that 
no cross contamination occurs during sampling and transit; and

the occurrence of apparently unusual or anomalous results, e.g. laboratory results that 
appear to be inconsistent with field observations or measurements.

The following sections summarise the specific analytical data quality elements that were 
checked and assessed for this project.
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1.1 Development of Data Quality Objectives
Development of data quality objectives (DQOs) for each project is a requirement of the 
National environment protection (assessment of site contamination) measure (NEPC 1999).  
This is based on a DQO process formulated by the USEPA for contaminated land 
assessment and remediation.  This has not been formally adopted by the EPA Victoria or the 
contaminated land industry, however, it provides sound guidance for a consistent approach 
in understanding site assessment and remediation and based on the DQO’s the following 
measurement data quality indicators (MDQIS) is provided in Table 1 below.

TABLE 1 MEASUREMENT DATA QUALITY INDICATORS (MDQIS)

Parameter Procedure Minimum Frequency
Criteria

(5 to 10x LOR) >10x LOR

Precision 
Field Duplicates

1 in 20 - metals <80 RPD <50 RPD

1 in 20 - semi-volatiles <100 RPD <80 RPD

1 in 20 - volatiles <150 RPD <130 RPD

Lab Replicate* 1 in 20 <50 RPD <30 RPD

Accuracy

Reference Material

1 in 10 60% to 140%R 80% to 120%RMatrix spikes

Surrogate spikes

Representativeness
Reagent Blanks 1 per batch No detection

Holding Times* Every sample -

Blanks
Trip Blank

1 per batch No detection
Rinsate Blanks

Sensitivity Limit of Reporting Every sample LOR < ½ site criteria

Notes:
1. RPD – relative percentage difference
2. %R – percent recovery

It should be noted that Standards Australia (AS4482.1) specify that typical MDQIs for 

organic compounds in particular can be acceptably outside this range.  As the standard 
suggests, an RPD of >50% has been used as a ‘trigger’ and values above this level of 
repeatability have also been noted and explained.
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1.2 Collection, preservation, transportation and storage of 
samples

Samples were collected, preserved and transported by Environmental Earth Sciences field 
staff and are considered to be representative of the groundwater conditions encountered 
during the investigation.  This sampling program was performed in accordance with
AS4482.1-2005 (Standards Australia, 2005) and under chain of custody protocols. Copies of 
the chain of custody documentation can be found within Appendix D of the report.

1.3 Calibration of field equipment
The calibration of the water quality kit was undertaken on a daily basis throughout the 
groundwater sampling. The calibration records can be found within Attachment C1.

1.4 Holding Times
Analysed samples were extracted and analysed within acceptable holding times as defined 
in Australian Standard (AS 4482.1), 2005, Guide to the Sampling and Investigation of 
Potentially Contaminated Soil, Part 1: Non-volatile and Semi-volatile Compounds and
Victorian EPA Industrial Waste Resource Guidelines 2009 - “Sampling and analysis of 
waters, wastewaters, soils and wastes” with the exception of pH and dissolved oxygen in 
selected groundwater samples which are not considered to be a chemical of concern and the 
measured field parameters can be used to validate the lab results and vice versa. 

Refer to Attachment C2 for the sample receipt notification.

1.5 Laboratories and Analytical Procedures
The laboratories used NATA accredited methods for the analyses undertaken and the
methods utilised are described in the laboratory reports (Appendix D).

Primary samples collected were sent to ALS Environmental Laboratory and secondary 
samples were sent to Eurofins/MGT Laboratory.

1.6 Required Limits of Reporting
Acceptable limits of reporting (LOR) were mostly provided by the analytical laboratory to 
allow the results to be compared against the groundwater investigation levels with the 
exception of selenium that was considered not a chemical of concern.

1.7 Laboratory Method Blanks
Reported results for laboratory method blank samples were lower than laboratory LORs.
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1.8 Laboratory Duplicates
Laboratory duplicate results can be found in the analytical laboratory reports.  The Relative 
Percent Difference (RPD) between analytical results for primary samples and their
corresponding laboratory soil and groundwater duplicates were generally within acceptable 
limits of 0-30%. As such, the results obtained are considered to be reliable and acceptable. 

1.9 Matrix Spike Recoveries
The matrix spike recovery results can be found in the analytical laboratory reports. Matrix 
spike recoveries were generally within the laboratory DQO ranges with the exception of at
least one as not determined (where the background level greater than or equal to 4x spike 
level) or low recovery (where the recovery is less than the lower data quality objective) for 
each batch of report for one or more of the following analytes (total cyanide, sulphate, 
ammonia, chloride, manganese).  However, as the majority of the matrix spike recoveries 
(over 90%) were within the laboratory DQO ranges with only few of the analytes were 
reported with either not determined or low limit, therefore matrix spike recoveries can still be 
considered acceptable.

1.10 Laboratory Spike Recoveries
The surrogate spike recovery results can be found in the analytical laboratory reports and 
generally ranged within the DQO with the exception of few total cyanide results, which could 
be due to sample interference.

1.11 Groundwater Duplicate and Triplicate Samples
Two duplicate and three triplicate samples were collected during the groundwater sampling 
program.  Duplicate and triplicate samples were collected at the required frequency of 1 
groundwater duplicate sample per 20 primary samples for groundwater (5%).  RPD 
calculations for the duplicate and triplicate samples and their corresponding primary samples 
are presented within the attached Table C1.

It is noted that duplicate 2 and split 2 were not analysed for ammonia and sulphate as it was 
overlooked during the preparation of CoC but the remainder of the analytes can be 
considered sufficient for the purpose of quality assurance/quality control.

The RPDs between the primary samples and their corresponding duplicate samples were 
assessed against Environmental Earth Sciences’ Measurement Data quality Indicators 
(Table 1), although RPDs greater than 50% were also examined as suggested by AS4482.1.

Calculated RPDs between the primary sample and their corresponding duplicate and 
triplicate samples were generally within the acceptable limits specified in our MQDI with the 
exception of copper concentrations between GW43 and DUP1 which could be due to
laboratory sample preparation and ammonia between GW43 and Split 1(refer to Table C3,
bold and highlights RPD’s) which could be due to difference in analytical methods (primary
sample by discrete analyzer and split sample by flow injection analysis) and 

Those other anlytes (refer to Table C3, bold RPD’s) reported above 50% could be generally 
due to low levels detected (<10 x LOR). Hence, based on the general data set, the results 
can be considered reliable.
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1.12 Equipment Rinsate and Trip Blanks

1.12.1 Groundwater Sampling Program
Four equipment rinsate blanks were collected as part of the groundwater sampling program 
to ensure cross contamination between samples was not occurring due to insufficient 
decontamination of equipment used.  The results of the equipment rinsate blanks are 
presented in Table C4.

The equipment rinsate blank results reported chemical concentrations below the LOR with 
the exception of RIN3.  The silica gel clean up and re-analysis was undertaken on RIN 3 and 
the results indicated that 100% of previously identified TPH compounds were confirmed to be 
from primarily natural organic influences such as humic and fluvic acids rather than attributed 
to true petroleum hydrocarbons.  

The RIN3 was collected out of the interface meter upon completion of monitoring well GW38 
where elevated TRH fractions were reported and then followed by the sampling of monitoring 
well GW09.  Although TRH fractions were reported at RIN3, based on the results of 
monitoring well GW09, it was confirmed that it was not contaminated due to potential 
insufficient decontamination process.

Overall, it can be considered that the decontamination procedures applied for this 
groundwater sampling event were sufficient and appropriate even with the minor detection of 
TRH fractions at RIN3.

Eight trip blanks were collected as part of the groundwater sampling program to confirm that 
cross contamination did not occur during transit of samples.  The results of the trip blanks are 
presented in Table C4.

The trip blank results reported chemical concentrations below the LOR, which indicates that 
no potential cross contamination occurred during the transit. 

1.13 Occurrence of Anomalous Results
Upon review of the QAQC data, minor exceedences of the groundwater samples were noted 
and some analytes were reported outside the holding times (pH), which was not considered 
to be a concern.  Few total cyanide results exceeded the surrogate spike recovery limits 
which could be due to sample interference.

TPH concentrations were reported from rinsate water RIN3. However, silica gel clean up and 
re-analysis was undertaken on RIN 3 and the results indicated that 100% of previously 
identified TPH compounds were confirmed to be from primarily natural organic influences 
such as humic and fluvic acids. Although TRH fractions were reported at RIN3, based on the 
results of monitoring well GW09, it was confirmed that it was not contaminated due to 
potential insufficient decontamination process.

1.14 Overall Assessment of Data Quality
The general “rule of thumb” is that, one duplicate and split sample should be taken for every 
20 samples taken (5%).  An assessment of the groundwater data indicated that two duplicate 
and two triplicate samples were collected with only 33 water samples being analysed.  This 
indicates that the QAQC samples were collected at an appropriate rate. 
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Most of the RPD calculations are considered to be within acceptable limits and the data set is
also considered to be reliable with few exceedences. On the basis of the analytical data 
validation procedures employed and interpretation provided above, the overall quality of the 
analytical data produced is considered to be of an acceptable standard for interpretative use. 
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ATTACHMENT C1 CALIBRATION RECORDS
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3-5 Kingston Town Close
Oakleigh Vic 3166
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F6, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

Environmental Laboratory
Air Analysis
Water Analysis
Soil Contamination Analysis

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

38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience

Sample Receipt AdviceSample Receipt AdviceSample Receipt AdviceSample Receipt Advice

Company name: Environmental Earth Sciences VICEnvironmental Earth Sciences VICEnvironmental Earth Sciences VICEnvironmental Earth Sciences VIC

Contact name: Regin Orquiza
Client job number: 210074 5TH MELBOURNE GASWORDS
COC number: Not provided
Turn around time: 5 Day
Date/Time received: Jun 26, 2013 1:30 PM
Eurofins | mgt reference: 383984383984383984383984

Sample informationSample informationSample informationSample information

A detailed list of analytes logged into our LIMS, is included in the attached summary table.

All samples have been received as described on the above COC.

COC has been completed correctly.

Attempt to chill was evident.

Appropriately preserved sample containers have been used.

All samples were received in good condition.

Samples have been provided with adequate time to commence analysis in accordance with the
relevant holding times.

Organic samples had Teflon liners.

Sample containers for volatile analysis received with zero headspace.

Some samples have been subcontracted.

Custody Seals intact (if used).

Contact notesContact notesContact notesContact notes

If you have any questions with respect to these samples please contact:

Adrian Tabacchiera on Phone : (+61) (3) 8564 5000 or by e.mail:
AdrianTabacchiera@eurofins.com.au

Results will be delivered electronically via e.mail to Regin Orquiza - rorquiza@eesi.biz.
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Sample informationSample informationSample informationSample information

A detailed list of analytes logged into our LIMS, is included in the attached summary table.

All samples have been received as described on the above COC.

COC has been completed correctly.

Attempt to chill was evident.

Appropriately preserved sample containers have been used.

All samples were received in good condition.

Samples have been provided with adequate time to commence analysis in accordance with the
relevant holding times.

Organic samples had Teflon liners.
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Enquiries

From: Regin Orquiza [rorquiza@eesicontracting.com]
Sent: Wednesday, 26 June 2013 4:33 PM
To: Enquiries; Adrian Tabacchiera
Subject: RE: Eurofins | mgt Sample Receipt Advice - Report 383844 : Site 210074 STH 

MELBOURNE GASWORKS

Hi James and Adrian,

Could you please change the BTEX and Trimethylebenzenes to MAH's.

Please confirm if you have received my request.

Regards

Regin 

-----Original Message-----
From: enquiries.melb@mgtlabmark.com.au [mailto:enquiries.melb@mgtlabmark.com.au]
Sent: Tuesday, 25 June 2013 7:12 PM
To: Regin Orquiza
Subject: Eurofins | mgt Sample Receipt Advice - Report 383844 : Site 210074 STH 
MELBOURNE GASWORKS

Dear Client, 

Please find attached sample receipt advice, summary sheet and your chain of custody 
(COC).  It is important that you check these documents to ensure that the details are 
correct. 

If there are any irregularities then please contact your Eurofins | mgt client manager 
as soon as possible to make certain they get amended.

 Your client manager will be your point of contact for queries and test results.

Your client manager's contact details can be found on your SRA.

Kind Regards 

James Gould
Eurofins | mgt

Ph:03 8564 5025
Email:enquiries@mgtlabmark.com.au

This message has been scanned for malware by Websense. www.websense.com
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ATTACHMENT C3 SUMMARY OF RPD RESULTS
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Enquiries

From: Regin Orquiza [rorquiza@eesicontracting.com]
Sent: Wednesday, 26 June 2013 4:33 PM
To: Enquiries; Adrian Tabacchiera
Subject: RE: Eurofins | mgt Sample Receipt Advice - Report 383844 : Site 210074 STH 

MELBOURNE GASWORKS

Hi James and Adrian,

Could you please change the BTEX and Trimethylebenzenes to MAH's.

Please confirm if you have received my request.

Regards

Regin 

-----Original Message-----
From: enquiries.melb@mgtlabmark.com.au [mailto:enquiries.melb@mgtlabmark.com.au]
Sent: Tuesday, 25 June 2013 7:12 PM
To: Regin Orquiza
Subject: Eurofins | mgt Sample Receipt Advice - Report 383844 : Site 210074 STH 
MELBOURNE GASWORKS

Dear Client, 

Please find attached sample receipt advice, summary sheet and your chain of custody 
(COC).  It is important that you check these documents to ensure that the details are 
correct. 

If there are any irregularities then please contact your Eurofins | mgt client manager 
as soon as possible to make certain they get amended.

 Your client manager will be your point of contact for queries and test results.

Your client manager's contact details can be found on your SRA.

Kind Regards 

James Gould
Eurofins | mgt

Ph:03 8564 5025
Email:enquiries@mgtlabmark.com.au

This message has been scanned for malware by Websense. www.websense.com



�ertificate of Analysis
En�ironment���E�rt��Sciences����
�e�e����������rib�rnon��Street
Footscr��
��������

�ttention: �e�in��rqui��

�e�ort ��������
�lient Reference 210074 STH MELBOURNE GASWORKS
Received �ate Jun 2�, 2013

��ient�S�m��e��� S���T
S�m��e���tri� � �ter

Euro�ins���m�t�S�m��e��o� �����n�����

��te�S�m��e� �un���������

Test�Reference LOR Unit
Tot����eco�er�b�e����roc�rbons���������E���Fr�ctions
TRH �6-�� 0.02 mg�L � 0.02
TRH �10-�14 0.0� mg�L � 0.0�
TRH �1�-�28 0.1 mg�L � 0.1
TRH �2�-�36 0.1 mg�L � 0.1
TRH �10-36 �Total� 0.1 mg�L � 0.1
�onoc�c�ic��rom�tic����roc�rbons
Benzene 0.001 mg�L � 0.001
Ethylbenzene 0.001 mg�L � 0.001
�sopropyl benzene ��umene� 0.001 mg�L � 0.001
m�p-�ylenes 0.002 mg�L � 0.002
o-�ylene 0.001 mg�L � 0.001
Styrene 0.001 mg�L � 0.001
Toluene 0.001 mg�L � 0.001
�ylenes - Total 0.003 mg�L � 0.003
�luorobenzene �surr.� 1 � 64
Tot����eco�er�b�e����roc�rbons���������E���Fr�ctions
NaphthaleneN02 0.02 mg�L � 0.02
TRH �6-�10 0.02 mg�L � 0.02
TRH �6-�10 less BTE� ��1�N04 0.02 mg�L � 0.02
TRH ��10-�16 0.0� mg�L � 0.0�
TRH ��10-�16 less Naphthalene ��2�N01 0.0� mg�L � 0.0�
TRH ��16-�34 0.1 mg�L � 0.1
TRH ��34-�40 0.1 mg�L � 0.1
�o��c�c�ic��rom�tic����roc�rbons
Naphthalene 0.001 mg�L � 0.001

Ammonia �as N� 0.01 mg�L 0.3�
�yanide �total� 0.00� mg�L � 0.00�
Sulphate �as S� � mg�L 400
�e�����et��s
Aluminium �filtered� 0.0� mg�L � 0.0�
Arsenic �filtered� 0.001 mg�L 0.003
Boron �filtered� 0.0� mg�L 1.2
�admium �filtered� 0.0002 mg�L 0.0007
�obalt �filtered� 0.001 mg�L 0.0�1
�opper �filtered� 0.001 mg�L 0.014
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measurements included in this document are traceable
to Australian/national standards.



��ient Sam��e �� S���T
Sam��e �atri� � ater

�uro�in� � m�t Sam��e No� �1���n1�1�6

�ate Sam��ed �un 24� 2�1�

Test/�eference �O� �nit
�ea�� �eta��
Iron �filtered� 0.05 m�/� 0.�5
�ead �filtered� 0.001 m�/� 0.001
�an�anese �filtered� 0.005 m�/� �.�
�ic�el �filtered� 0.001 m�/� 0.05�
Selenium �filtered� 0.001 m�/� 0.002
�inc �filtered� 0.001 m�/� 0.0��
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Sam��e �i�tor�
� here samples are submitted/anal�sed o�er se�eral da�s, the last date of e�traction and anal�sis is reported.
A recent re�iew of our �I�S has resulted in the correction or clarification of some method identifications. �ue to this, some of the method reference information on reports has chan�ed. �owe�er,
no substanti�e chan�e has been made to our laborator� methods, and as such there is no chan�e in the �alidit� of current or pre�ious results �re�ardin� both �ualit� and �ATA accreditation�.

�e�cri�tion Te�tin� Site ��tracted �o�din� Time
Total �eco�erable ��drocarbons � 1��� �E�� �ractions �elbourne �un 2�, 201� 7 �a�

� �ethod� T�� C��C�� � ��T 100A

Total �eco�erable ��drocarbons � 201� �E�� �ractions �elbourne �un 2�, 201� 7 �a�
� �ethod� ����T��O��2010

�onoc�clic Aromatic ��drocarbons �elbourne �un 2�, 201� 7 �a�
� �ethod� �SE�A �2�0 � ��T �50A �onoc�clic Aromatic ��drocarbons

�ol�c�clic Aromatic ��drocarbons �elbourne �un 2�, 201� 7 �a�
� �ethod� �SE�A �270 �ol�c�clic Aromatic ��drocarbons

Ammonia �as �� �elbourne �un 25, 201� 2� �a�
� �ethod� A��A �500���� Ammonia �itro�en b� �IA

C�anide �total� �elbourne �un 2�, 201� 1� �a�
� �ethod� �SE�A �010 C�anide

Sulphate �as S� �elbourne �un 2�, 201� 2� �a�
� �ethod� A��A �500�SO� �SO� b� �iscrete Anal�ser�

�ea�� �etals �filtered� �elbourne �un 25, 201� 1�0 �a�
� �ethod� �SE�A �020 �ea�� �etals
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�uro�in� � m�t �nterna� �ua�it� �ontro� �e�ie� and ��o��ar�

�enera�

�o�din� Time�

�N�TS

T���S

�� � A����TAN�� ���T���A

�� �ATA ��N��A� �����NTS

1. �aborator� �C results for �ethod �lan�s, �uplicates, �atri� Spi�es, and �aborator� Control Samples are included in this �C report where applicable. Additional �C data ma� be a�ailable on
re�uest.

2. All soil results are reported on a dr� basis, unless otherwise stated.

�. Actual ���s are matri� dependant. �uoted ���s ma� be raised where sample e�tracts are diluted due to interferences.

�. �esults are uncorrected for matri� spi�es or surro�ate reco�eries.

5. S�OC anal�sis on waters are performed on homo�enised, unfiltered samples, unless noted otherwise.

�. Samples were anal�sed on an �as recei�ed� basis. 7. This report replaces an� interim results pre�iousl� issued.

�lease refer to �Sample �reser�ation and Container �uide� for holdin� times ��S�001�.

�or samples recei�ed on the last da� of holdin� time, notification of testin� re�uirements should ha�e been recei�ed at least � hours prior to sample receipt deadlines as stated on the Sample
�eceipt Ac�nowled�ment.

If the �aborator� did not recei�e the information in the re�uired timeframe, and re�ardless of an� other inte�rit� issues, suitabl� �ualified results ma� still be reported.

�oldin� times appl� from the date of samplin�, therefore compliance to these ma� be outside the laborator��s control.

��N�T�� p� duplicates are reported as a ran�e �OT as ���

m�����milli�rams per �ilo�ram m����milli�rams per litre

u����micro�rams per litre ��m��arts per million

��b��arts per billion ���ercenta�e

or��1��m��Or�anisms per 100 millilitres NT���nits

��N�1��m���ost �robable �umber of or�anisms per 100 millilitres

�r� � here a moisture has been determined on a solid sample the result is e�pressed on a dr� basis.

��� �imit of �eportin�.

S���� Addition of the anal�te to the sample and reported as percenta�e reco�er�.

��� �elati�e �ercent �ifference between two �uplicate pieces of anal�sis.

��S �aborator� Control Sample � reported as percent reco�er�

��� Certified �eference �aterial � reported as percent reco�er�

�et�od ��an� In the case of solid samples these are performed on laborator� certified clean sands.
In the case of water samples these are performed on de�ionised water.

Surr � Surro�ate The addition of a li�e compound to the anal�te tar�et and reported as percenta�e reco�er�.

�u��icate A second piece of anal�sis from the same sample and reported in the same units as the result to show comparison.

�atc� �u��icate A second piece of anal�sis from a sample outside of the clients batch of samples but run within the laborator� batch of anal�sis.

�atc� S���� Spi�e reco�er� reported on a sample from outside of the clients batch of samples but run within the laborator� batch of anal�sis.

�S��A �nited States En�ironment �rotection Authorit�

A��A American �ublic �ealth Association

AS�� Australian Standard �eachin� �rocedure �AS����.��

T��� To�icit� Characteristic �eachin� �rocedure

��� Chain of Custod�

S�A Sample �eceipt Ad�ice

�� Client �arent � �C was performed on samples pertainin� to this report

N�� �on�Client �arent � �C performed on samples not pertainin� to this report, �C is representati�e of the se�uence or batch that client samples were anal�sed within

��� �uplicates� �lobal ��� �uplicates Acceptance Criteria is �0� howe�er the followin� acceptance �uidelines are e�uall� applicable�

�esults �10 times the �O� � �o �imit

�esults between 10�20 times the �O� � ��� must lie between 0�50�

�esults �20 times the �O� � ��� must lie between 0��0�

Surro�ate �eco�eries � �eco�eries must lie between 50�150� � �henols 20�1�0�.

1. � here a result is reported as a less than ���, hi�her than the nominated �O�, this is due to either matri� interference, e�tract dilution re�uired due to interferences or contaminant le�els within
the sample, hi�h moisture content or insufficient sample pro�ided.

2. �uplicate data shown within this report that states the word ��ATC�� is a �atch �uplicate from outside of �our sample batch, but within the laborator� sample batch at a 1�10 ratio. The �arent
and �uplicate data shown is not data from �our samples.

�. Or�anochlorine �esticide anal�sis � where reportin� �CS data, To�ophene � Chlordane are not added to the �CS.

�. Or�anochlorine �esticide anal�sis � where reportin� Spi�e data, To�ophene is not added to the Spi�e.

5. Total �eco�erable ��drocarbons � where reportin� Spi�e � �CS data, a sin�le spi�e of commercial ��drocarbon products in the ran�e of C12�C�0 is added and it�s Total �eco�er� is reported
in the C10�C1� cell of the �eport.

�. p� and �ree Chlorine anal�sed in the laborator� � Anal�sis on this test must be�in within �0 minutes of samplin�.Therefore laborator� anal�sis is unli�el� to be completed within holdin� time.
Anal�sis will be�in as soon as possible after sample receipt.

7. �eco�er� �ata �Spi�es � Surro�ates� � where chromato�raphic interference does not allow the determination of �eco�er� the term �I�T� appears a�ainst that anal�te.

�. �ol�chlorinated �iphen�ls are spi�ed onl� usin� Arochlor 12�0 in �atri� Spi�es and �CS�s.

�. �or �atri� Spi�es and �CS results a dash � �� in the report means that the specific anal�te was not added to the �C sample.

10. �uplicate ����s are calculated from raw anal�tical data thus it is possible to ha�e two sets of data.
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Te�t �nit� �e�u�t 1 Acce�tance
�imit�

�a��
�imit�

�ua�i��in�
�ode

�et�od ��an�
Tota� �eco�erab�e ��drocarbon� � 1��� N��� �raction� T�� �6���6 �
��T 1��A
T�� C��C� m�/� � 0.02 0.02 �ass
T�� C10�C1� m�/� � 0.05 0.05 �ass
T�� C15�C2� m�/� � 0.1 0.1 �ass
T�� C2��C�� m�/� � 0.1 0.1 �ass

�et�od ��an�
�onoc�c�ic Aromatic ��drocarbon� �S��A �26� � ��T �5�A
�onoc�c�ic Aromatic ��drocarbon�
�en�ene m�/� � 0.001 0.001 �ass
Eth�lben�ene m�/� � 0.001 0.001 �ass
Isoprop�l ben�ene �Cumene� m�/� � 0.001 0.001 �ass
m�p���lenes m�/� � 0.002 0.002 �ass
o���lene m�/� � 0.001 0.001 �ass
St�rene m�/� � 0.001 0.001 �ass
Toluene m�/� � 0.001 0.001 �ass
��lenes � Total m�/� � 0.00� 0.00� �ass

�et�od ��an�
Tota� �eco�erab�e ��drocarbon� � 2�1� N��� �raction� ����T��
���2�1�
�aphthalene m�/� � 0.02 0.02 �ass
T�� C��C10 m�/� � 0.02 0.02 �ass
T�� �C10�C1� m�/� � 0.05 0.05 �ass
T�� �C1��C�� m�/� � 0.1 0.1 �ass
T�� �C���C�0 m�/� � 0.1 0.1 �ass

�et�od ��an�
�o��c�c�ic Aromatic ��drocarbon� �S��A �2�� �o��c�c�ic Aromatic
��drocarbon�
�aphthalene m�/� � 0.001 0.001 �ass

�et�od ��an�

Ammonia �as �� m�/� � 0.01 0.01 �ass
C�anide �total� m�/� � 0.005 0.005 �ass
Sulphate �as S� m�/� � 5 5 �ass

�et�od ��an�
�ea�� �eta�� ��i�tered� �S��A 6�2� �ea�� �eta��
Aluminium �filtered� m�/� � 0.05 0.05 �ass
Arsenic �filtered� m�/� � 0.001 0.001 �ass
�oron �filtered� m�/� � 0.05 0.05 �ass
Cadmium �filtered� m�/� � 0.0002 0.0002 �ass
Cobalt �filtered� m�/� � 0.001 0.001 �ass
Copper �filtered� m�/� � 0.001 0.001 �ass
Iron �filtered� m�/� � 0.05 0.05 �ass
�ead �filtered� m�/� � 0.001 0.001 �ass
�ic�el �filtered� m�/� � 0.001 0.001 �ass
Selenium �filtered� m�/� � 0.001 0.001 �ass
�inc �filtered� m�/� � 0.001 0.001 �ass

��S � �  �eco�er�
Tota� �eco�erab�e ��drocarbon� � 1��� N��� �raction� T�� �6���6 �
��T 1��A
T�� C��C� � �� 70�1�0 �ass
T�� C10�C1� � 100 70�1�0 �ass

��S � �  �eco�er�
�onoc�c�ic Aromatic ��drocarbon� �S��A �26� � ��T �5�A
�onoc�c�ic Aromatic ��drocarbon�
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Te�t �nit� �e�u�t 1 Acce�tance
�imit�

�a��
�imit�

�ua�i��in�
�ode

�en�ene � �� 70�1�0 �ass
Eth�lben�ene � �� 70�1�0 �ass
m�p���lenes � 101 70�1�0 �ass
Toluene � �5 70�1�0 �ass
��lenes � Total � 101 70�1�0 �ass

��S � �  �eco�er�
Tota� �eco�erab�e ��drocarbon� � 2�1� N��� �raction� ����T��
���2�1�
T�� C��C10 � �� 70�1�0 �ass
T�� �C10�C1� � 101 70�1�0 �ass

��S � �  �eco�er�
�o��c�c�ic Aromatic ��drocarbon� �S��A �2�� �o��c�c�ic Aromatic
��drocarbon�
�aphthalene � 72 70�1�0 �ass

��S � �  �eco�er�

Ammonia �as �� � �0 70�1�0 �ass
C�anide �total� � �7 70�1�0 �ass
Sulphate �as S� � 10� 70�1�0 �ass

��S � �  �eco�er�
�ea�� �eta�� ��i�tered� �S��A 6�2� �ea�� �eta��
Aluminium �filtered� � �� �0�120 �ass
Arsenic �filtered� � 10� �0�120 �ass
�oron �filtered� � �5 �0�120 �ass
Cadmium �filtered� � 100 �0�120 �ass
Cobalt �filtered� � �7 �0�120 �ass
Copper �filtered� � 10� �0�120 �ass
Iron �filtered� � �5 �0�120 �ass
�ead �filtered� � �5 �0�120 �ass
�an�anese �filtered� � 11� �0�120 �ass
�ic�el �filtered� � �� �0�120 �ass
Selenium �filtered� � �� �0�120 �ass
�inc �filtered� � 100 �0�120 �ass

Te�t �ab Sam��e �� �A
Source �nit� �e�u�t 1 Acce�tance

�imit�
�a��

�imit�
�ua�i��in�

�ode
S�i�e � �  �eco�er�
Tota� �eco�erab�e ��drocarbon� � 1��� N��� �raction� �esult 1
T�� C��C� �1���n1�151 �C� � 11� 70�1�0 �ass

S�i�e � �  �eco�er�
�onoc�c�ic Aromatic ��drocarbon� �esult 1
�en�ene �1���n1�151 �C� � 107 70�1�0 �ass
Eth�lben�ene �1���n1�151 �C� � 11� 70�1�0 �ass
m�p���lenes �1���n1�151 �C� � 11� 70�1�0 �ass
o���lene �1���n1�151 �C� � 117 70�1�0 �ass
Toluene �1���n1�151 �C� � 122 70�1�0 �ass
��lenes � Total �1���n1�151 �C� � 11� 70�1�0 �ass

S�i�e � �  �eco�er�
Tota� �eco�erab�e ��drocarbon� � 2�1� N��� �raction� �esult 1
T�� C��C10 �1���n1�151 �C� � 11� 70�1�0 �ass

S�i�e � �  �eco�er�
�esult 1

Ammonia �as �� A1���n1�5�� �C� � �2 70�1�0 �ass
C�anide �total� �1���n17��� �C� � �1 70�1�0 �ass
Sulphate �as S� �1���n1�51� �C� � �� 70�1�0 �ass

S�i�e � �  �eco�er�
�ea�� �eta�� ��i�tered� �esult 1
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Te�t �ab Sam��e �� �A
Source �nit� �e�u�t 1 Acce�tance

�imit�
�a��

�imit�
�ua�i��in�

�ode
Arsenic �filtered� �1���n1�1�� �C� � �� 75�125 �ass
�oron �filtered� �1���n1�1�� �C� � 77 75�125 �ass
Cadmium �filtered� �1���n1�1�� �C� � �� 75�125 �ass
Cobalt �filtered� �1���n1�1�� �C� � �0 75�125 �ass
Copper �filtered� �1���n1�1�� �C� � �� 75�125 �ass
Iron �filtered� �1���n172�1 �C� � �7 75�125 �ass
�ead �filtered� �1���n1�1�� �C� � �� 75�125 �ass
�ic�el �filtered� �1���n1�1�� �C� � �� 75�125 �ass
Selenium �filtered� �1���n1�1�� �C� � �0 75�125 �ass
�inc �filtered� �1���n1�1�� �C� � �7 75�125 �ass

Te�t �ab Sam��e �� �A
Source �nit� �e�u�t 1 Acce�tance

�imit�
�a��

�imit�
�ua�i��in�

�ode
�u��icate
Tota� �eco�erab�e ��drocarbon� � 1��� N��� �raction� �esult 1 �esult 2 ���
T�� C��C� �1���n1�150 �C� m�/� � 0.02 � 0.02 �1 �0� �ass

�u��icate
�onoc�c�ic Aromatic ��drocarbon� �esult 1 �esult 2 ���
�en�ene �1���n1�150 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
Eth�lben�ene �1���n1�150 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
Isoprop�l ben�ene �Cumene� �1���n1�150 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
m�p���lenes �1���n1�150 �C� m�/� � 0.002 � 0.002 �1 �0� �ass
o���lene �1���n1�150 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
St�rene �1���n1�150 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
Toluene �1���n1�150 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
��lenes � Total �1���n1�150 �C� m�/� � 0.00� � 0.00� �1 �0� �ass

�u��icate
Tota� �eco�erab�e ��drocarbon� � 2�1� N��� �raction� �esult 1 �esult 2 ���
�aphthalene �1���n1�150 �C� m�/� � 0.02 � 0.02 �1 �0� �ass
T�� C��C10 �1���n1�150 �C� m�/� � 0.02 � 0.02 �1 �0� �ass

�u��icate
�esult 1 �esult 2 ���

Ammonia �as �� A1���n1�5�� �C� m�/� � 0.01 � 0.01 �1 �0� �ass
C�anide �total� �1���n17��� �C� m�/� � 0.005 � 0.005 �1 �0� �ass
Sulphate �as S� �1���n1���� �C� m�/� � 5 � 5 �1 �0� �ass

�u��icate
�ea�� �eta�� ��i�tered� �esult 1 �esult 2 ���
Aluminium �filtered� �1���n1�1�� �C� m�/� 0.1� 0.1� 20 �0� �ass
Arsenic �filtered� �1���n1�1�� �C� m�/� 0.001� 0.0012 �.7 �0� �ass
�oron �filtered� �1���n1�1�� �C� m�/� 0.05� 0.052 2.� �0� �ass
Cadmium �filtered� �1���n1�1�� �C� m�/� � 0.0002 � 0.0002 �1 �0� �ass
Cobalt �filtered� �1���n1�1�� �C� m�/� � 0.001 � 0.001 �1 �0� �ass
Copper �filtered� �1���n1�1�� �C� m�/� � 0.001 � 0.001 �1 �0� �ass
Iron �filtered� �1���n172�1 �C� m�/� � 0.05 � 0.05 �1 �0� �ass
�ead �filtered� �1���n1�1�� �C� m�/� � 0.001 � 0.001 �1 �0� �ass
�ic�el �filtered� �1���n1�1�� �C� m�/� � 0.001 � 0.001 �1 �0� �ass
Selenium �filtered� �1���n1�1�� �C� m�/� � 0.001 � 0.001 �1 �0� �ass
�inc �filtered� �1���n1�1�� �C� m�/� 0.00�� 0.007� 1� �0� �ass
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�omment�

Sam��e �nte�rit�
Custod� Seals Intact �if used� �/A

Attempt to Chill was e�ident �es

Sample correctl� preser�ed �es

Or�anic samples had Teflon liners �es

Sample containers for �olatile anal�sis recei�ed with minimal headspace �es

Samples recei�ed within �oldin�Time �es

Some samples ha�e been subcontracted �o

�ua�i�ier �ode���omment�
�ode �e�cri�tion

�01
�2 is determined b� arithmeticall� subtractin� the �naphthalene� �alue from the ��C10�C1�� �alue.  The naphthalene �alue used in this calculation is obtained from �olatiles
��ur�e � Trap anal�sis�.

�02

� here we ha�e reported both �olatile ���T �C�S� and semi�olatile ��C�S� naphthalene data, results ma� not be identical.  �ro�ided correct sample handlin� protocols ha�e
been followed, an� obser�ed differences in results are li�el� to be due to procedural differences within each methodolo��.  �esults determined b� both techni�ues ha�e passed
all �A�C acceptance criteria, and are entirel� technicall� �alid.

�0�
�1 is determined b� arithmeticall� subtractin� the �Total �TE�� �alue from the �C��C10� �alue.  The �Total �TE�� �alue is obtained b� summin� the concentrations of �TE�
anal�tes.  The �C��C10� �alue is obtained b� �uantitatin� a�ainst a standard of mi�ed aromatic/aliphatic anal�tes.

Aut�ori�ed ��

Adrian Tabacchiera Client Ser�ices

Carroll �ee Senior Anal�st��olatile ��IC�

Emil� �osenber� Senior Anal�st��etal ��IC�

�uon� �e Senior Anal�st�Inor�anic ��IC�

Stace� �en�ins Senior Anal�st�Or�anic ��IC�

��enn �ac��on
�aborator� �ana�er

� Indicates �ot �e�uested

� Indicates �ATA accreditation does not co�er the performance of this ser�ice

�ncertaint� data is a�ailable on re�uest
Eurofins � m�t shall not be liable for loss, cost, dama�es or e�penses incurred b� the client, or an� other person or compan�, resultin� from the use of an� information or interpretation �i�en in this report. In no case shall Eurofins � m�t be liable for conse�uential dama�es includin�, but not
limited to, lost profits, dama�es for failure to meet deadlines and lost production arisin� from this report. This document shall not be reproduced e�cept in full and relates onl� to the items tested. �nless indicated otherwise, the tests were performed on the samples as recei�ed.
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Certificate of Anal�sis
�n�ironmenta� �art� Science� ���
�e�e� 1� �� �arib�rnon� Street
�oot�cra�
��� ��11

Attention� �e�in �r�ui�a

�e�ort �����4��
Client �eference 21007� 5T� �E��O���E �AS� O��S
�ecei�ed �ate �un 2�, 201�

��ient Sam��e �� S���T 2
Sam��e �atri� � ater

�uro�in� � m�t Sam��e No� �1���n1���2

�ate Sam��ed �un 25� 2�1�

Test/�eference �O� �nit
Tota� �eco�erab�e ��drocarbon� � 1��� N��� �raction�
T�� C��C� 0.02 m�/� � 0.02
T�� C10�C1� 0.05 m�/� � 0.05
T�� C15�C2� 0.1 m�/� � 0.1
T�� C2��C�� 0.1 m�/� � 0.1
T�� C10��� �Total� 0.1 m�/� � 0.1
�onoc�c�ic Aromatic ��drocarbon�
�en�ene 0.001 m�/� � 0.001
Eth�lben�ene 0.001 m�/� � 0.001
Isoprop�l ben�ene �Cumene� 0.001 m�/� � 0.001
m�p���lenes 0.002 m�/� � 0.002
o���lene 0.001 m�/� � 0.001
St�rene 0.001 m�/� � 0.001
Toluene 0.001 m�/� � 0.001
��lenes � Total 0.00� m�/� � 0.00�
�luoroben�ene �surr.� 1 � �5
Tota� �eco�erab�e ��drocarbon� � 2�1� N��� �raction�
�aphthalene�02 0.02 m�/� � 0.02
T�� C��C10 0.02 m�/� � 0.02
T�� C��C10 less �TE� ��1��0� 0.02 m�/� � 0.02
T�� �C10�C1� 0.05 m�/� � 0.05
T�� �C10�C1� less �aphthalene ��2��01 0.05 m�/� � 0.05
T�� �C1��C�� 0.1 m�/� � 0.1
T�� �C���C�0 0.1 m�/� � 0.1
�o��c�c�ic Aromatic ��drocarbon�
�aphthalene 0.001 m�/� � 0.001

C�anide �total� 0.005 m�/� 0.0��
�ea�� �eta��
Aluminium �filtered� 0.05 m�/� � 0.05
Arsenic �filtered� 0.001 m�/� 0.2�
�oron �filtered� 0.05 m�/� 0.�0
Cadmium �filtered� 0.0002 m�/� 0.0002
Cobalt �filtered� 0.001 m�/� � 0.001
Copper �filtered� 0.001 m�/� � 0.001
Iron �filtered� 0.05 m�/� 2.�
�ead �filtered� 0.001 m�/� � 0.001

Date Reported: Jul 03, 2013

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Facsimile: +61 3 8564 5090

Page 1 of 8

Report Number: 383984-W

NATA Accredited
Accreditation Number 1261
Site Number 1254

Accredited for compliance with ISO/IEC 17025.
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.



��ient Sam��e �� S���T 2
Sam��e �atri� � ater

�uro�in� � m�t Sam��e No� �1���n1���2

�ate Sam��ed �un 25� 2�1�

Test/�eference �O� �nit
�ea�� �eta��
�an�anese �filtered� 0.005 m�/� 0.17
�ic�el �filtered� 0.001 m�/� 0.01�
Selenium �filtered� 0.001 m�/� 0.00�
�inc �filtered� 0.001 m�/� 0.010
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Sam��e �i�tor�
� here samples are submitted/anal�sed o�er se�eral da�s, the last date of e�traction and anal�sis is reported.
A recent re�iew of our �I�S has resulted in the correction or clarification of some method identifications. �ue to this, some of the method reference information on reports has chan�ed. �owe�er,
no substanti�e chan�e has been made to our laborator� methods, and as such there is no chan�e in the �alidit� of current or pre�ious results �re�ardin� both �ualit� and �ATA accreditation�.

�e�cri�tion Te�tin� Site ��tracted �o�din� Time
Total �eco�erable ��drocarbons � 1��� �E�� �ractions �elbourne �un 2�, 201� 7 �a�

� �ethod� T�� C��C�� � ��T 100A

Total �eco�erable ��drocarbons � 201� �E�� �ractions �elbourne �un 2�, 201� 7 �a�
� �ethod� ����T��O��2010

�onoc�clic Aromatic ��drocarbons �elbourne �un 2�, 201� 7 �a�
� �ethod� �SE�A �2�0 � ��T �50A �onoc�clic Aromatic ��drocarbons

�ol�c�clic Aromatic ��drocarbons �elbourne �un 2�, 201� 7 �a�
� �ethod� �SE�A �270 �ol�c�clic Aromatic ��drocarbons

C�anide �total� �elbourne �un 27, 201� 1� �a�
� �ethod� �SE�A �010 C�anide

�ea�� �etals �filtered� �elbourne �un 2�, 201� 1�0 �a�
� �ethod� �SE�A �020 �ea�� �etals
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�uro�in� � m�t �nterna� �ua�it� �ontro� �e�ie� and ��o��ar�

�enera�

�o�din� Time�

�N�TS

T���S

�� � A����TAN�� ���T���A

�� �ATA ��N��A� �����NTS

1. �aborator� �C results for �ethod �lan�s, �uplicates, �atri� Spi�es, and �aborator� Control Samples are included in this �C report where applicable. Additional �C data ma� be a�ailable on
re�uest.

2. All soil results are reported on a dr� basis, unless otherwise stated.

�. Actual ���s are matri� dependant. �uoted ���s ma� be raised where sample e�tracts are diluted due to interferences.

�. �esults are uncorrected for matri� spi�es or surro�ate reco�eries.

5. S�OC anal�sis on waters are performed on homo�enised, unfiltered samples, unless noted otherwise.

�. Samples were anal�sed on an �as recei�ed� basis. 7. This report replaces an� interim results pre�iousl� issued.

�lease refer to �Sample �reser�ation and Container �uide� for holdin� times ��S�001�.

�or samples recei�ed on the last da� of holdin� time, notification of testin� re�uirements should ha�e been recei�ed at least � hours prior to sample receipt deadlines as stated on the Sample
�eceipt Ac�nowled�ment.

If the �aborator� did not recei�e the information in the re�uired timeframe, and re�ardless of an� other inte�rit� issues, suitabl� �ualified results ma� still be reported.

�oldin� times appl� from the date of samplin�, therefore compliance to these ma� be outside the laborator��s control.

��N�T�� p� duplicates are reported as a ran�e �OT as ���

m�����milli�rams per �ilo�ram m����milli�rams per litre

u����micro�rams per litre ��m��arts per million

��b��arts per billion ���ercenta�e

or��1��m��Or�anisms per 100 millilitres NT���nits

��N�1��m���ost �robable �umber of or�anisms per 100 millilitres

�r� � here a moisture has been determined on a solid sample the result is e�pressed on a dr� basis.

��� �imit of �eportin�.

S���� Addition of the anal�te to the sample and reported as percenta�e reco�er�.

��� �elati�e �ercent �ifference between two �uplicate pieces of anal�sis.

��S �aborator� Control Sample � reported as percent reco�er�

��� Certified �eference �aterial � reported as percent reco�er�

�et�od ��an� In the case of solid samples these are performed on laborator� certified clean sands.
In the case of water samples these are performed on de�ionised water.

Surr � Surro�ate The addition of a li�e compound to the anal�te tar�et and reported as percenta�e reco�er�.

�u��icate A second piece of anal�sis from the same sample and reported in the same units as the result to show comparison.

�atc� �u��icate A second piece of anal�sis from a sample outside of the clients batch of samples but run within the laborator� batch of anal�sis.

�atc� S���� Spi�e reco�er� reported on a sample from outside of the clients batch of samples but run within the laborator� batch of anal�sis.

�S��A �nited States En�ironment �rotection Authorit�

A��A American �ublic �ealth Association

AS�� Australian Standard �eachin� �rocedure �AS����.��

T��� To�icit� Characteristic �eachin� �rocedure

��� Chain of Custod�

S�A Sample �eceipt Ad�ice

�� Client �arent � �C was performed on samples pertainin� to this report

N�� �on�Client �arent � �C performed on samples not pertainin� to this report, �C is representati�e of the se�uence or batch that client samples were anal�sed within

��� �uplicates� �lobal ��� �uplicates Acceptance Criteria is �0� howe�er the followin� acceptance �uidelines are e�uall� applicable�

�esults �10 times the �O� � �o �imit

�esults between 10�20 times the �O� � ��� must lie between 0�50�

�esults �20 times the �O� � ��� must lie between 0��0�

Surro�ate �eco�eries � �eco�eries must lie between 50�150� � �henols 20�1�0�.

1. � here a result is reported as a less than ���, hi�her than the nominated �O�, this is due to either matri� interference, e�tract dilution re�uired due to interferences or contaminant le�els within
the sample, hi�h moisture content or insufficient sample pro�ided.

2. �uplicate data shown within this report that states the word ��ATC�� is a �atch �uplicate from outside of �our sample batch, but within the laborator� sample batch at a 1�10 ratio. The �arent
and �uplicate data shown is not data from �our samples.

�. Or�anochlorine �esticide anal�sis � where reportin� �CS data, To�ophene � Chlordane are not added to the �CS.

�. Or�anochlorine �esticide anal�sis � where reportin� Spi�e data, To�ophene is not added to the Spi�e.

5. Total �eco�erable ��drocarbons � where reportin� Spi�e � �CS data, a sin�le spi�e of commercial ��drocarbon products in the ran�e of C12�C�0 is added and it�s Total �eco�er� is reported
in the C10�C1� cell of the �eport.

�. p� and �ree Chlorine anal�sed in the laborator� � Anal�sis on this test must be�in within �0 minutes of samplin�.Therefore laborator� anal�sis is unli�el� to be completed within holdin� time.
Anal�sis will be�in as soon as possible after sample receipt.

7. �eco�er� �ata �Spi�es � Surro�ates� � where chromato�raphic interference does not allow the determination of �eco�er� the term �I�T� appears a�ainst that anal�te.

�. �ol�chlorinated �iphen�ls are spi�ed onl� usin� Arochlor 12�0 in �atri� Spi�es and �CS�s.

�. �or �atri� Spi�es and �CS results a dash � �� in the report means that the specific anal�te was not added to the �C sample.

10. �uplicate ����s are calculated from raw anal�tical data thus it is possible to ha�e two sets of data.
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Te�t �nit� �e�u�t 1 Acce�tance
�imit�

�a��
�imit�

�ua�i��in�
�ode

�et�od ��an�
Tota� �eco�erab�e ��drocarbon� � 1��� N��� �raction� T�� �6���6 �
��T 1��A
T�� C10�C1� m�/� � 0.05 0.05 �ass
T�� C15�C2� m�/� � 0.1 0.1 �ass
T�� C2��C�� m�/� � 0.1 0.1 �ass

�et�od ��an�
�onoc�c�ic Aromatic ��drocarbon� �S��A �26� � ��T �5�A
�onoc�c�ic Aromatic ��drocarbon�
�en�ene m�/� � 0.001 0.001 �ass
Eth�lben�ene m�/� � 0.001 0.001 �ass
Isoprop�l ben�ene �Cumene� m�/� � 0.001 0.001 �ass
m�p���lenes m�/� � 0.002 0.002 �ass
o���lene m�/� � 0.001 0.001 �ass
St�rene m�/� � 0.001 0.001 �ass
Toluene m�/� � 0.001 0.001 �ass
��lenes � Total m�/� � 0.00� 0.00� �ass

�et�od ��an�
Tota� �eco�erab�e ��drocarbon� � 2�1� N��� �raction� ����T��
���2�1�
�aphthalene m�/� � 0.02 0.02 �ass
T�� �C10�C1� m�/� � 0.05 0.05 �ass
T�� �C1��C�� m�/� � 0.1 0.1 �ass
T�� �C���C�0 m�/� � 0.1 0.1 �ass

�et�od ��an�
�o��c�c�ic Aromatic ��drocarbon� �S��A �2�� �o��c�c�ic Aromatic
��drocarbon�
�aphthalene m�/� � 0.001 0.001 �ass

�et�od ��an�

C�anide �total� m�/� � 0.005 0.005 �ass
�et�od ��an�
�ea�� �eta�� ��i�tered� �S��A 6�2� �ea�� �eta��
Aluminium �filtered� m�/� � 0.05 0.05 �ass
Arsenic �filtered� m�/� � 0.001 0.001 �ass
�oron �filtered� m�/� � 0.05 0.05 �ass
Cadmium �filtered� m�/� � 0.0002 0.0002 �ass
Cobalt �filtered� m�/� � 0.001 0.001 �ass
Copper �filtered� m�/� � 0.001 0.001 �ass
Iron �filtered� m�/� � 0.05 0.05 �ass
�ead �filtered� m�/� � 0.001 0.001 �ass
�an�anese �filtered� m�/� � 0.005 0.005 �ass
�ic�el �filtered� m�/� � 0.001 0.001 �ass
Selenium �filtered� m�/� � 0.001 0.001 �ass
�inc �filtered� m�/� � 0.001 0.001 �ass

��S � �  �eco�er�
Tota� �eco�erab�e ��drocarbon� � 1��� N��� �raction� T�� �6���6 �
��T 1��A
T�� C��C� � 102 70�1�0 �ass
T�� C10�C1� � �1 70�1�0 �ass

��S � �  �eco�er�
�onoc�c�ic Aromatic ��drocarbon� �S��A �26� � ��T �5�A
�onoc�c�ic Aromatic ��drocarbon�
�en�ene � �� 70�1�0 �ass
Eth�lben�ene � 10� 70�1�0 �ass
m�p���lenes � 111 70�1�0 �ass
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Te�t �nit� �e�u�t 1 Acce�tance
�imit�

�a��
�imit�

�ua�i��in�
�ode

Toluene � 102 70�1�0 �ass
��lenes � Total � 10� 70�1�0 �ass

��S � �  �eco�er�
Tota� �eco�erab�e ��drocarbon� � 2�1� N��� �raction� ����T��
���2�1�
T�� C��C10 � 102 70�1�0 �ass
T�� �C10�C1� � �2 70�1�0 �ass

��S � �  �eco�er�
�o��c�c�ic Aromatic ��drocarbon� �S��A �2�� �o��c�c�ic Aromatic
��drocarbon�
�aphthalene � 72 70�1�0 �ass

��S � �  �eco�er�

C�anide �total� � �� 70�1�0 �ass
��S � �  �eco�er�
�ea�� �eta�� ��i�tered� �S��A 6�2� �ea�� �eta��
Aluminium �filtered� � 117 �0�120 �ass
Arsenic �filtered� � 10� �0�120 �ass
�oron �filtered� � 105 �0�120 �ass
Cadmium �filtered� � 111 �0�120 �ass
Cobalt �filtered� � 115 �0�120 �ass
Copper �filtered� � 107 �0�120 �ass
�ead �filtered� � 112 �0�120 �ass
�an�anese �filtered� � 11� �0�120 �ass
�ic�el �filtered� � 110 �0�120 �ass
Selenium �filtered� � 112 �0�120 �ass
�inc �filtered� � 10� �0�120 �ass

Te�t �ab Sam��e �� �A
Source �nit� �e�u�t 1 Acce�tance

�imit�
�a��

�imit�
�ua�i��in�

�ode
S�i�e � �  �eco�er�
Tota� �eco�erab�e ��drocarbon� � 1��� N��� �raction� �esult 1
T�� C��C� �1���n1��00 �C� � 111 70�1�0 �ass
T�� C10�C1� �1���n1��27 �C� � 7� 70�1�0 �ass

S�i�e � �  �eco�er�
�onoc�c�ic Aromatic ��drocarbon� �esult 1
�en�ene �1���n1��00 �C� � 100 70�1�0 �ass
Eth�lben�ene �1���n1��00 �C� � 110 70�1�0 �ass
m�p���lenes �1���n1��00 �C� � 117 70�1�0 �ass
o���lene �1���n1��00 �C� � 10� 70�1�0 �ass
Toluene �1���n1��00 �C� � 115 70�1�0 �ass
��lenes � Total �1���n1��00 �C� � 11� 70�1�0 �ass

S�i�e � �  �eco�er�
Tota� �eco�erab�e ��drocarbon� � 2�1� N��� �raction� �esult 1
T�� C��C10 �1���n1��00 �C� � 111 70�1�0 �ass
T�� �C10�C1� �1���n1��27 �C� � �0 70�1�0 �ass

S�i�e � �  �eco�er�
�esult 1

C�anide �total� �1���n1��2� �C� � 77 70�1�0 �ass
S�i�e � �  �eco�er�
�ea�� �eta�� ��i�tered� �esult 1
Aluminium �filtered� �1���n1��00 �C� � �� 75�125 �ass
Arsenic �filtered� �1���n1��00 �C� � �5 75�125 �ass
�oron �filtered� �1���n1��00 �C� � �1 75�125 �ass
Cadmium �filtered� �1���n1��00 �C� � �0 75�125 �ass
Cobalt �filtered� �1���n1��00 �C� � �� 75�125 �ass
Copper �filtered� �1���n1��00 �C� � �0 75�125 �ass
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Te�t �ab Sam��e �� �A
Source �nit� �e�u�t 1 Acce�tance

�imit�
�a��

�imit�
�ua�i��in�

�ode
�ead �filtered� �1���n1��00 �C� � �7 75�125 �ass
�an�anese �filtered� �1���n1�212 �C� � �5 75�125 �ass
�ic�el �filtered� �1���n1��00 �C� � �2 75�125 �ass
Selenium �filtered� �1���n1��00 �C� � 10� 75�125 �ass
�inc �filtered� �1���n1��00 �C� � �2 75�125 �ass

Te�t �ab Sam��e �� �A
Source �nit� �e�u�t 1 Acce�tance

�imit�
�a��

�imit�
�ua�i��in�

�ode
�u��icate
Tota� �eco�erab�e ��drocarbon� � 1��� N��� �raction� �esult 1 �esult 2 ���
T�� C��C� A1���n1���5 �C� m�/� � 0.02 � 0.02 �1 �0� �ass
T�� C10�C1� �1���n1�1�1 �C� m�/� � 0.05 � 0.05 �1 �0� �ass
T�� C15�C2� �1���n1�1�1 �C� m�/� � 0.1 � 0.1 �1 �0� �ass
T�� C2��C�� �1���n1�1�1 �C� m�/� � 0.1 � 0.1 �1 �0� �ass

�u��icate
�onoc�c�ic Aromatic ��drocarbon� �esult 1 �esult 2 ���
�en�ene A1���n1���5 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
Eth�lben�ene A1���n1���5 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
Isoprop�l ben�ene �Cumene� A1���n1���5 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
m�p���lenes A1���n1���5 �C� m�/� � 0.002 � 0.002 �1 �0� �ass
o���lene A1���n1���5 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
St�rene A1���n1���5 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
Toluene A1���n1���5 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
��lenes � Total A1���n1���5 �C� m�/� � 0.00� � 0.00� �1 �0� �ass

�u��icate
Tota� �eco�erab�e ��drocarbon� � 2�1� N��� �raction� �esult 1 �esult 2 ���
�aphthalene A1���n1���5 �C� m�/� � 0.02 � 0.02 �1 �0� �ass
T�� C��C10 A1���n1���5 �C� m�/� � 0.02 � 0.02 �1 �0� �ass
T�� �C10�C1� �1���n1�1�1 �C� m�/� � 0.05 � 0.05 �1 �0� �ass
T�� �C1��C�� �1���n1�1�1 �C� m�/� � 0.1 � 0.1 �1 �0� �ass
T�� �C���C�0 �1���n1�1�1 �C� m�/� � 0.1 � 0.1 �1 �0� �ass

�u��icate
�esult 1 �esult 2 ���

C�anide �total� �1���n1��2� �C� m�/� � 0.005 � 0.005 �1 �0� �ass
�u��icate
�ea�� �eta�� ��i�tered� �esult 1 �esult 2 ���
Aluminium �filtered� �1���n1��00 �C� m�/� � 0.05 � 0.05 �1 �0� �ass
Arsenic �filtered� �1���n1��00 �C� m�/� 0.01� 0.017 7.0 �0� �ass
�oron �filtered� �1���n1��00 �C� m�/� 0.0�� 0.0�0 �.0 �0� �ass
Cadmium �filtered� �1���n1��00 �C� m�/� � 0.0002 � 0.0002 �1 �0� �ass
Cobalt �filtered� �1���n1��00 �C� m�/� 0.0012 0.0011 �.0 �0� �ass
Copper �filtered� �1���n1��00 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
Iron �filtered� �1���n200�7 �C� m�/� 17 1� 5.0 �0� �ass
�ead �filtered� �1���n1��00 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
�an�anese �filtered� �1���n1��00 �C� m�/� 0.1� 0.1� �.0 �0� �ass
�ic�el �filtered� �1���n1��00 �C� m�/� 0.002� 0.001� 1� �0� �ass
Selenium �filtered� �1���n1��00 �C� m�/� 0.001� 0.001� 17 �0� �ass
�inc �filtered� �1���n1��00 �C� m�/� 0.00�2 0.00�0 �.0 �0� �ass
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�omment�

Sam��e �nte�rit�
Custod� Seals Intact �if used� �/A

Attempt to Chill was e�ident �es

Sample correctl� preser�ed �es

Or�anic samples had Teflon liners �es

Sample containers for �olatile anal�sis recei�ed with minimal headspace �es

Samples recei�ed within �oldin�Time �es

Some samples ha�e been subcontracted �o

�ua�i�ier �ode���omment�
�ode �e�cri�tion

�01
�2 is determined b� arithmeticall� subtractin� the �naphthalene� �alue from the ��C10�C1�� �alue.  The naphthalene �alue used in this calculation is obtained from �olatiles
��ur�e � Trap anal�sis�.

�02

� here we ha�e reported both �olatile ���T �C�S� and semi�olatile ��C�S� naphthalene data, results ma� not be identical.  �ro�ided correct sample handlin� protocols ha�e
been followed, an� obser�ed differences in results are li�el� to be due to procedural differences within each methodolo��.  �esults determined b� both techni�ues ha�e passed
all �A�C acceptance criteria, and are entirel� technicall� �alid.

�0�
�1 is determined b� arithmeticall� subtractin� the �Total �TE�� �alue from the �C��C10� �alue.  The �Total �TE�� �alue is obtained b� summin� the concentrations of �TE�
anal�tes.  The �C��C10� �alue is obtained b� �uantitatin� a�ainst a standard of mi�ed aromatic/aliphatic anal�tes.

Aut�ori�ed ��

Adrian Tabacchiera Client Ser�ices

Carroll �ee Senior Anal�st��olatile ��IC�

Emil� �osenber� Senior Anal�st��etal ��IC�

�uon� �e Senior Anal�st�Inor�anic ��IC�

Stace� �en�ins Senior Anal�st�Or�anic ��IC�

��enn �ac��on
�aborator� �ana�er

� Indicates �ot �e�uested

� Indicates �ATA accreditation does not co�er the performance of this ser�ice

�ncertaint� data is a�ailable on re�uest
Eurofins � m�t shall not be liable for loss, cost, dama�es or e�penses incurred b� the client, or an� other person or compan�, resultin� from the use of an� information or interpretation �i�en in this report. In no case shall Eurofins � m�t be liable for conse�uential dama�es includin�, but not
limited to, lost profits, dama�es for failure to meet deadlines and lost production arisin� from this report. This document shall not be reproduced e�cept in full and relates onl� to the items tested. �nless indicated otherwise, the tests were performed on the samples as recei�ed.
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�n�uirie�

�rom� �e�in Or�ui�a �ror�ui�a� eesicontractin�.com�
Sent� � ednesda�, 2� �une 201� ���� ��
To� En�uiries� Adrian Tabacchiera
Sub�ect� �E� Eurofins � m�t Sample �eceipt Ad�ice � �eport ������ � Site 21007� ST� 

�E��O���E �AS� O��S

Hi James and Adrian,

Could you please change the BTEX and Trimethylebenzenes to MAH's.

Please confirm if you have received my request.

Regards

Regin 

-----Original Message-----
From: enquiries.melb@mgtlabmark.com.au [mailto:enquiries.melb@mgtlabmark.com.au]
Sent: Tuesday, 25 June 2013 7:12 PM
To: Regin Orquiza
Subject: Eurofins | mgt Sample Receipt Advice - Report 383844 : Site 210074 STH 
MELBOURNE GASWORKS

Dear Client, 

Please find attached sample receipt advice, summary sheet and your chain of custody 
(COC).  It is important that you check these documents to ensure that the details are 
correct. 

If there are any irregularities then please contact your Eurofins | mgt client manager 
as soon as possible to make certain they get amended.

 Your client manager will be your point of contact for queries and test results.

Your client manager's contact details can be found on your SRA.

Kind Regards 

James Gould
Eurofins | mgt

Ph:03 8564 5025
Email:enquiries@mgtlabmark.com.au

This message has been scanned for malware by Websense. www.websense.com



Certificate of Anal�sis
�n�ironmenta� �art� Science� ���
�e�e� 1� �� �arib�rnon� Street
�oot�cra�
��� ��11

Attention� �e�in �r�ui�a

�e�ort ����44��
Client �eference 21007� ST� �E��O���E �AS� O��S
�ecei�ed �ate �un 25, 201�

��ient Sam��e �� S���T
Sam��e �atri� � ater

�uro�in� � m�t Sam��e No� �1���n1�1�6

�ate Sam��ed �un 24� 2�1�

Test/�eference �O� �nit
Tota� �eco�erab�e ��drocarbon� � 1��� N��� �raction�
T�� C��C� 0.02 m�/� � 0.02
T�� C10�C1� 0.05 m�/� � 0.05
T�� C15�C2� 0.1 m�/� � 0.1
T�� C2��C�� 0.1 m�/� � 0.1
T�� C10��� �Total� 0.1 m�/� � 0.1
�onoc�c�ic Aromatic ��drocarbon�
�en�ene 0.001 m�/� � 0.001
Eth�lben�ene 0.001 m�/� � 0.001
Isoprop�l ben�ene �Cumene� 0.001 m�/� � 0.001
m�p���lenes 0.002 m�/� � 0.002
o���lene 0.001 m�/� � 0.001
St�rene 0.001 m�/� � 0.001
Toluene 0.001 m�/� � 0.001
��lenes � Total 0.00� m�/� � 0.00�
�luoroben�ene �surr.� 1 � ��
Tota� �eco�erab�e ��drocarbon� � 2�1� N��� �raction�
�aphthalene�02 0.02 m�/� � 0.02
T�� C��C10 0.02 m�/� � 0.02
T�� C��C10 less �TE� ��1��0� 0.02 m�/� � 0.02
T�� �C10�C1� 0.05 m�/� � 0.05
T�� �C10�C1� less �aphthalene ��2��01 0.05 m�/� � 0.05
T�� �C1��C�� 0.1 m�/� � 0.1
T�� �C���C�0 0.1 m�/� � 0.1
�o��c�c�ic Aromatic ��drocarbon�
�aphthalene 0.001 m�/� � 0.001

Ammonia �as �� 0.01 m�/� 0.�5
C�anide �total� 0.005 m�/� � 0.005
Sulphate �as S� 5 m�/� �00
�ea�� �eta��
Aluminium �filtered� 0.05 m�/� � 0.05
Arsenic �filtered� 0.001 m�/� 0.00�
�oron �filtered� 0.05 m�/� 1.2
Cadmium �filtered� 0.0002 m�/� 0.0007
Cobalt �filtered� 0.001 m�/� 0.051
Copper �filtered� 0.001 m�/� 0.01�
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��ient Sam��e �� S���T
Sam��e �atri� � ater

�uro�in� � m�t Sam��e No� �1���n1�1�6

�ate Sam��ed �un 24� 2�1�

Test/�eference �O� �nit
�ea�� �eta��
Iron �filtered� 0.05 m�/� 0.�5
�ead �filtered� 0.001 m�/� 0.001
�an�anese �filtered� 0.005 m�/� �.�
�ic�el �filtered� 0.001 m�/� 0.05�
Selenium �filtered� 0.001 m�/� 0.002
�inc �filtered� 0.001 m�/� 0.0��
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Sam��e �i�tor�
� here samples are submitted/anal�sed o�er se�eral da�s, the last date of e�traction and anal�sis is reported.
A recent re�iew of our �I�S has resulted in the correction or clarification of some method identifications. �ue to this, some of the method reference information on reports has chan�ed. �owe�er,
no substanti�e chan�e has been made to our laborator� methods, and as such there is no chan�e in the �alidit� of current or pre�ious results �re�ardin� both �ualit� and �ATA accreditation�.

�e�cri�tion Te�tin� Site ��tracted �o�din� Time
Total �eco�erable ��drocarbons � 1��� �E�� �ractions �elbourne �un 2�, 201� 7 �a�

� �ethod� T�� C��C�� � ��T 100A

Total �eco�erable ��drocarbons � 201� �E�� �ractions �elbourne �un 2�, 201� 7 �a�
� �ethod� ����T��O��2010

�onoc�clic Aromatic ��drocarbons �elbourne �un 2�, 201� 7 �a�
� �ethod� �SE�A �2�0 � ��T �50A �onoc�clic Aromatic ��drocarbons

�ol�c�clic Aromatic ��drocarbons �elbourne �un 2�, 201� 7 �a�
� �ethod� �SE�A �270 �ol�c�clic Aromatic ��drocarbons

Ammonia �as �� �elbourne �un 25, 201� 2� �a�
� �ethod� A��A �500���� Ammonia �itro�en b� �IA

C�anide �total� �elbourne �un 2�, 201� 1� �a�
� �ethod� �SE�A �010 C�anide

Sulphate �as S� �elbourne �un 2�, 201� 2� �a�
� �ethod� A��A �500�SO� �SO� b� �iscrete Anal�ser�

�ea�� �etals �filtered� �elbourne �un 25, 201� 1�0 �a�
� �ethod� �SE�A �020 �ea�� �etals
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�uro�in� � m�t �nterna� �ua�it� �ontro� �e�ie� and ��o��ar�

�enera�

�o�din� Time�

�N�TS

T���S

�� � A����TAN�� ���T���A

�� �ATA ��N��A� �����NTS

1. �aborator� �C results for �ethod �lan�s, �uplicates, �atri� Spi�es, and �aborator� Control Samples are included in this �C report where applicable. Additional �C data ma� be a�ailable on
re�uest.

2. All soil results are reported on a dr� basis, unless otherwise stated.

�. Actual ���s are matri� dependant. �uoted ���s ma� be raised where sample e�tracts are diluted due to interferences.

�. �esults are uncorrected for matri� spi�es or surro�ate reco�eries.

5. S�OC anal�sis on waters are performed on homo�enised, unfiltered samples, unless noted otherwise.

�. Samples were anal�sed on an �as recei�ed� basis. 7. This report replaces an� interim results pre�iousl� issued.

�lease refer to �Sample �reser�ation and Container �uide� for holdin� times ��S�001�.

�or samples recei�ed on the last da� of holdin� time, notification of testin� re�uirements should ha�e been recei�ed at least � hours prior to sample receipt deadlines as stated on the Sample
�eceipt Ac�nowled�ment.

If the �aborator� did not recei�e the information in the re�uired timeframe, and re�ardless of an� other inte�rit� issues, suitabl� �ualified results ma� still be reported.

�oldin� times appl� from the date of samplin�, therefore compliance to these ma� be outside the laborator��s control.

��N�T�� p� duplicates are reported as a ran�e �OT as ���

m�����milli�rams per �ilo�ram m����milli�rams per litre

u����micro�rams per litre ��m��arts per million

��b��arts per billion ���ercenta�e

or��1��m��Or�anisms per 100 millilitres NT���nits

��N�1��m���ost �robable �umber of or�anisms per 100 millilitres

�r� � here a moisture has been determined on a solid sample the result is e�pressed on a dr� basis.

��� �imit of �eportin�.

S���� Addition of the anal�te to the sample and reported as percenta�e reco�er�.

��� �elati�e �ercent �ifference between two �uplicate pieces of anal�sis.

��S �aborator� Control Sample � reported as percent reco�er�

��� Certified �eference �aterial � reported as percent reco�er�

�et�od ��an� In the case of solid samples these are performed on laborator� certified clean sands.
In the case of water samples these are performed on de�ionised water.

Surr � Surro�ate The addition of a li�e compound to the anal�te tar�et and reported as percenta�e reco�er�.

�u��icate A second piece of anal�sis from the same sample and reported in the same units as the result to show comparison.

�atc� �u��icate A second piece of anal�sis from a sample outside of the clients batch of samples but run within the laborator� batch of anal�sis.

�atc� S���� Spi�e reco�er� reported on a sample from outside of the clients batch of samples but run within the laborator� batch of anal�sis.

�S��A �nited States En�ironment �rotection Authorit�

A��A American �ublic �ealth Association

AS�� Australian Standard �eachin� �rocedure �AS����.��

T��� To�icit� Characteristic �eachin� �rocedure

��� Chain of Custod�

S�A Sample �eceipt Ad�ice

�� Client �arent � �C was performed on samples pertainin� to this report

N�� �on�Client �arent � �C performed on samples not pertainin� to this report, �C is representati�e of the se�uence or batch that client samples were anal�sed within

��� �uplicates� �lobal ��� �uplicates Acceptance Criteria is �0� howe�er the followin� acceptance �uidelines are e�uall� applicable�

�esults �10 times the �O� � �o �imit

�esults between 10�20 times the �O� � ��� must lie between 0�50�

�esults �20 times the �O� � ��� must lie between 0��0�

Surro�ate �eco�eries � �eco�eries must lie between 50�150� � �henols 20�1�0�.

1. � here a result is reported as a less than ���, hi�her than the nominated �O�, this is due to either matri� interference, e�tract dilution re�uired due to interferences or contaminant le�els within
the sample, hi�h moisture content or insufficient sample pro�ided.

2. �uplicate data shown within this report that states the word ��ATC�� is a �atch �uplicate from outside of �our sample batch, but within the laborator� sample batch at a 1�10 ratio. The �arent
and �uplicate data shown is not data from �our samples.

�. Or�anochlorine �esticide anal�sis � where reportin� �CS data, To�ophene � Chlordane are not added to the �CS.

�. Or�anochlorine �esticide anal�sis � where reportin� Spi�e data, To�ophene is not added to the Spi�e.

5. Total �eco�erable ��drocarbons � where reportin� Spi�e � �CS data, a sin�le spi�e of commercial ��drocarbon products in the ran�e of C12�C�0 is added and it�s Total �eco�er� is reported
in the C10�C1� cell of the �eport.

�. p� and �ree Chlorine anal�sed in the laborator� � Anal�sis on this test must be�in within �0 minutes of samplin�.Therefore laborator� anal�sis is unli�el� to be completed within holdin� time.
Anal�sis will be�in as soon as possible after sample receipt.

7. �eco�er� �ata �Spi�es � Surro�ates� � where chromato�raphic interference does not allow the determination of �eco�er� the term �I�T� appears a�ainst that anal�te.

�. �ol�chlorinated �iphen�ls are spi�ed onl� usin� Arochlor 12�0 in �atri� Spi�es and �CS�s.

�. �or �atri� Spi�es and �CS results a dash � �� in the report means that the specific anal�te was not added to the �C sample.

10. �uplicate ����s are calculated from raw anal�tical data thus it is possible to ha�e two sets of data.
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Te�t �nit� �e�u�t 1 Acce�tance
�imit�

�a��
�imit�

�ua�i��in�
�ode

�et�od ��an�
Tota� �eco�erab�e ��drocarbon� � 1��� N��� �raction� T�� �6���6 �
��T 1��A
T�� C��C� m�/� � 0.02 0.02 �ass
T�� C10�C1� m�/� � 0.05 0.05 �ass
T�� C15�C2� m�/� � 0.1 0.1 �ass
T�� C2��C�� m�/� � 0.1 0.1 �ass

�et�od ��an�
�onoc�c�ic Aromatic ��drocarbon� �S��A �26� � ��T �5�A
�onoc�c�ic Aromatic ��drocarbon�
�en�ene m�/� � 0.001 0.001 �ass
Eth�lben�ene m�/� � 0.001 0.001 �ass
Isoprop�l ben�ene �Cumene� m�/� � 0.001 0.001 �ass
m�p���lenes m�/� � 0.002 0.002 �ass
o���lene m�/� � 0.001 0.001 �ass
St�rene m�/� � 0.001 0.001 �ass
Toluene m�/� � 0.001 0.001 �ass
��lenes � Total m�/� � 0.00� 0.00� �ass

�et�od ��an�
Tota� �eco�erab�e ��drocarbon� � 2�1� N��� �raction� ����T��
���2�1�
�aphthalene m�/� � 0.02 0.02 �ass
T�� C��C10 m�/� � 0.02 0.02 �ass
T�� �C10�C1� m�/� � 0.05 0.05 �ass
T�� �C1��C�� m�/� � 0.1 0.1 �ass
T�� �C���C�0 m�/� � 0.1 0.1 �ass

�et�od ��an�
�o��c�c�ic Aromatic ��drocarbon� �S��A �2�� �o��c�c�ic Aromatic
��drocarbon�
�aphthalene m�/� � 0.001 0.001 �ass

�et�od ��an�

Ammonia �as �� m�/� � 0.01 0.01 �ass
C�anide �total� m�/� � 0.005 0.005 �ass
Sulphate �as S� m�/� � 5 5 �ass

�et�od ��an�
�ea�� �eta�� ��i�tered� �S��A 6�2� �ea�� �eta��
Aluminium �filtered� m�/� � 0.05 0.05 �ass
Arsenic �filtered� m�/� � 0.001 0.001 �ass
�oron �filtered� m�/� � 0.05 0.05 �ass
Cadmium �filtered� m�/� � 0.0002 0.0002 �ass
Cobalt �filtered� m�/� � 0.001 0.001 �ass
Copper �filtered� m�/� � 0.001 0.001 �ass
Iron �filtered� m�/� � 0.05 0.05 �ass
�ead �filtered� m�/� � 0.001 0.001 �ass
�ic�el �filtered� m�/� � 0.001 0.001 �ass
Selenium �filtered� m�/� � 0.001 0.001 �ass
�inc �filtered� m�/� � 0.001 0.001 �ass

��S � �  �eco�er�
Tota� �eco�erab�e ��drocarbon� � 1��� N��� �raction� T�� �6���6 �
��T 1��A
T�� C��C� � �� 70�1�0 �ass
T�� C10�C1� � 100 70�1�0 �ass

��S � �  �eco�er�
�onoc�c�ic Aromatic ��drocarbon� �S��A �26� � ��T �5�A
�onoc�c�ic Aromatic ��drocarbon�

Date Reported: Jul 03, 2013

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Facsimile: +61 3 8564 5090

Page 5 of 8

Report Number: 383844-W



Te�t �nit� �e�u�t 1 Acce�tance
�imit�

�a��
�imit�

�ua�i��in�
�ode

�en�ene � �� 70�1�0 �ass
Eth�lben�ene � �� 70�1�0 �ass
m�p���lenes � 101 70�1�0 �ass
Toluene � �5 70�1�0 �ass
��lenes � Total � 101 70�1�0 �ass

��S � �  �eco�er�
Tota� �eco�erab�e ��drocarbon� � 2�1� N��� �raction� ����T��
���2�1�
T�� C��C10 � �� 70�1�0 �ass
T�� �C10�C1� � 101 70�1�0 �ass

��S � �  �eco�er�
�o��c�c�ic Aromatic ��drocarbon� �S��A �2�� �o��c�c�ic Aromatic
��drocarbon�
�aphthalene � 72 70�1�0 �ass

��S � �  �eco�er�

Ammonia �as �� � �0 70�1�0 �ass
C�anide �total� � �7 70�1�0 �ass
Sulphate �as S� � 10� 70�1�0 �ass

��S � �  �eco�er�
�ea�� �eta�� ��i�tered� �S��A 6�2� �ea�� �eta��
Aluminium �filtered� � �� �0�120 �ass
Arsenic �filtered� � 10� �0�120 �ass
�oron �filtered� � �5 �0�120 �ass
Cadmium �filtered� � 100 �0�120 �ass
Cobalt �filtered� � �7 �0�120 �ass
Copper �filtered� � 10� �0�120 �ass
Iron �filtered� � �5 �0�120 �ass
�ead �filtered� � �5 �0�120 �ass
�an�anese �filtered� � 11� �0�120 �ass
�ic�el �filtered� � �� �0�120 �ass
Selenium �filtered� � �� �0�120 �ass
�inc �filtered� � 100 �0�120 �ass

Te�t �ab Sam��e �� �A
Source �nit� �e�u�t 1 Acce�tance

�imit�
�a��

�imit�
�ua�i��in�

�ode
S�i�e � �  �eco�er�
Tota� �eco�erab�e ��drocarbon� � 1��� N��� �raction� �esult 1
T�� C��C� �1���n1�151 �C� � 11� 70�1�0 �ass

S�i�e � �  �eco�er�
�onoc�c�ic Aromatic ��drocarbon� �esult 1
�en�ene �1���n1�151 �C� � 107 70�1�0 �ass
Eth�lben�ene �1���n1�151 �C� � 11� 70�1�0 �ass
m�p���lenes �1���n1�151 �C� � 11� 70�1�0 �ass
o���lene �1���n1�151 �C� � 117 70�1�0 �ass
Toluene �1���n1�151 �C� � 122 70�1�0 �ass
��lenes � Total �1���n1�151 �C� � 11� 70�1�0 �ass

S�i�e � �  �eco�er�
Tota� �eco�erab�e ��drocarbon� � 2�1� N��� �raction� �esult 1
T�� C��C10 �1���n1�151 �C� � 11� 70�1�0 �ass

S�i�e � �  �eco�er�
�esult 1

Ammonia �as �� A1���n1�5�� �C� � �2 70�1�0 �ass
C�anide �total� �1���n17��� �C� � �1 70�1�0 �ass
Sulphate �as S� �1���n1�51� �C� � �� 70�1�0 �ass

S�i�e � �  �eco�er�
�ea�� �eta�� ��i�tered� �esult 1
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Te�t �ab Sam��e �� �A
Source �nit� �e�u�t 1 Acce�tance

�imit�
�a��

�imit�
�ua�i��in�

�ode
Arsenic �filtered� �1���n1�1�� �C� � �� 75�125 �ass
�oron �filtered� �1���n1�1�� �C� � 77 75�125 �ass
Cadmium �filtered� �1���n1�1�� �C� � �� 75�125 �ass
Cobalt �filtered� �1���n1�1�� �C� � �0 75�125 �ass
Copper �filtered� �1���n1�1�� �C� � �� 75�125 �ass
Iron �filtered� �1���n172�1 �C� � �7 75�125 �ass
�ead �filtered� �1���n1�1�� �C� � �� 75�125 �ass
�ic�el �filtered� �1���n1�1�� �C� � �� 75�125 �ass
Selenium �filtered� �1���n1�1�� �C� � �0 75�125 �ass
�inc �filtered� �1���n1�1�� �C� � �7 75�125 �ass

Te�t �ab Sam��e �� �A
Source �nit� �e�u�t 1 Acce�tance

�imit�
�a��

�imit�
�ua�i��in�

�ode
�u��icate
Tota� �eco�erab�e ��drocarbon� � 1��� N��� �raction� �esult 1 �esult 2 ���
T�� C��C� �1���n1�150 �C� m�/� � 0.02 � 0.02 �1 �0� �ass

�u��icate
�onoc�c�ic Aromatic ��drocarbon� �esult 1 �esult 2 ���
�en�ene �1���n1�150 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
Eth�lben�ene �1���n1�150 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
Isoprop�l ben�ene �Cumene� �1���n1�150 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
m�p���lenes �1���n1�150 �C� m�/� � 0.002 � 0.002 �1 �0� �ass
o���lene �1���n1�150 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
St�rene �1���n1�150 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
Toluene �1���n1�150 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
��lenes � Total �1���n1�150 �C� m�/� � 0.00� � 0.00� �1 �0� �ass

�u��icate
Tota� �eco�erab�e ��drocarbon� � 2�1� N��� �raction� �esult 1 �esult 2 ���
�aphthalene �1���n1�150 �C� m�/� � 0.02 � 0.02 �1 �0� �ass
T�� C��C10 �1���n1�150 �C� m�/� � 0.02 � 0.02 �1 �0� �ass

�u��icate
�esult 1 �esult 2 ���

Ammonia �as �� A1���n1�5�� �C� m�/� � 0.01 � 0.01 �1 �0� �ass
C�anide �total� �1���n17��� �C� m�/� � 0.005 � 0.005 �1 �0� �ass
Sulphate �as S� �1���n1���� �C� m�/� � 5 � 5 �1 �0� �ass

�u��icate
�ea�� �eta�� ��i�tered� �esult 1 �esult 2 ���
Aluminium �filtered� �1���n1�1�� �C� m�/� 0.1� 0.1� 20 �0� �ass
Arsenic �filtered� �1���n1�1�� �C� m�/� 0.001� 0.0012 �.7 �0� �ass
�oron �filtered� �1���n1�1�� �C� m�/� 0.05� 0.052 2.� �0� �ass
Cadmium �filtered� �1���n1�1�� �C� m�/� � 0.0002 � 0.0002 �1 �0� �ass
Cobalt �filtered� �1���n1�1�� �C� m�/� � 0.001 � 0.001 �1 �0� �ass
Copper �filtered� �1���n1�1�� �C� m�/� � 0.001 � 0.001 �1 �0� �ass
Iron �filtered� �1���n172�1 �C� m�/� � 0.05 � 0.05 �1 �0� �ass
�ead �filtered� �1���n1�1�� �C� m�/� � 0.001 � 0.001 �1 �0� �ass
�ic�el �filtered� �1���n1�1�� �C� m�/� � 0.001 � 0.001 �1 �0� �ass
Selenium �filtered� �1���n1�1�� �C� m�/� � 0.001 � 0.001 �1 �0� �ass
�inc �filtered� �1���n1�1�� �C� m�/� 0.00�� 0.007� 1� �0� �ass
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�omment�

Sam��e �nte�rit�
Custod� Seals Intact �if used� �/A

Attempt to Chill was e�ident �es

Sample correctl� preser�ed �es

Or�anic samples had Teflon liners �es

Sample containers for �olatile anal�sis recei�ed with minimal headspace �es

Samples recei�ed within �oldin�Time �es

Some samples ha�e been subcontracted �o

�ua�i�ier �ode���omment�
�ode �e�cri�tion

�01
�2 is determined b� arithmeticall� subtractin� the �naphthalene� �alue from the ��C10�C1�� �alue.  The naphthalene �alue used in this calculation is obtained from �olatiles
��ur�e � Trap anal�sis�.

�02

� here we ha�e reported both �olatile ���T �C�S� and semi�olatile ��C�S� naphthalene data, results ma� not be identical.  �ro�ided correct sample handlin� protocols ha�e
been followed, an� obser�ed differences in results are li�el� to be due to procedural differences within each methodolo��.  �esults determined b� both techni�ues ha�e passed
all �A�C acceptance criteria, and are entirel� technicall� �alid.

�0�
�1 is determined b� arithmeticall� subtractin� the �Total �TE�� �alue from the �C��C10� �alue.  The �Total �TE�� �alue is obtained b� summin� the concentrations of �TE�
anal�tes.  The �C��C10� �alue is obtained b� �uantitatin� a�ainst a standard of mi�ed aromatic/aliphatic anal�tes.

Aut�ori�ed ��

Adrian Tabacchiera Client Ser�ices

Carroll �ee Senior Anal�st��olatile ��IC�

Emil� �osenber� Senior Anal�st��etal ��IC�

�uon� �e Senior Anal�st�Inor�anic ��IC�

Stace� �en�ins Senior Anal�st�Or�anic ��IC�

��enn �ac��on
�aborator� �ana�er

� Indicates �ot �e�uested

� Indicates �ATA accreditation does not co�er the performance of this ser�ice

�ncertaint� data is a�ailable on re�uest
Eurofins � m�t shall not be liable for loss, cost, dama�es or e�penses incurred b� the client, or an� other person or compan�, resultin� from the use of an� information or interpretation �i�en in this report. In no case shall Eurofins � m�t be liable for conse�uential dama�es includin�, but not
limited to, lost profits, dama�es for failure to meet deadlines and lost production arisin� from this report. This document shall not be reproduced e�cept in full and relates onl� to the items tested. �nless indicated otherwise, the tests were performed on the samples as recei�ed.
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Certificate of Anal�sis
�n�ironmenta� �art� Science� ���
�e�e� 1� �� �arib�rnon� Street
�oot�cra�
��� ��11

Attention� �e�in �r�ui�a

�e�ort �����4��
Client �eference 21007� 5T� �E��O���E �AS� O��S
�ecei�ed �ate �un 2�, 201�

��ient Sam��e �� S���T 2
Sam��e �atri� � ater

�uro�in� � m�t Sam��e No� �1���n1���2

�ate Sam��ed �un 25� 2�1�

Test/�eference �O� �nit
Tota� �eco�erab�e ��drocarbon� � 1��� N��� �raction�
T�� C��C� 0.02 m�/� � 0.02
T�� C10�C1� 0.05 m�/� � 0.05
T�� C15�C2� 0.1 m�/� � 0.1
T�� C2��C�� 0.1 m�/� � 0.1
T�� C10��� �Total� 0.1 m�/� � 0.1
�onoc�c�ic Aromatic ��drocarbon�
�en�ene 0.001 m�/� � 0.001
Eth�lben�ene 0.001 m�/� � 0.001
Isoprop�l ben�ene �Cumene� 0.001 m�/� � 0.001
m�p���lenes 0.002 m�/� � 0.002
o���lene 0.001 m�/� � 0.001
St�rene 0.001 m�/� � 0.001
Toluene 0.001 m�/� � 0.001
��lenes � Total 0.00� m�/� � 0.00�
�luoroben�ene �surr.� 1 � �5
Tota� �eco�erab�e ��drocarbon� � 2�1� N��� �raction�
�aphthalene�02 0.02 m�/� � 0.02
T�� C��C10 0.02 m�/� � 0.02
T�� C��C10 less �TE� ��1��0� 0.02 m�/� � 0.02
T�� �C10�C1� 0.05 m�/� � 0.05
T�� �C10�C1� less �aphthalene ��2��01 0.05 m�/� � 0.05
T�� �C1��C�� 0.1 m�/� � 0.1
T�� �C���C�0 0.1 m�/� � 0.1
�o��c�c�ic Aromatic ��drocarbon�
�aphthalene 0.001 m�/� � 0.001

C�anide �total� 0.005 m�/� 0.0��
�ea�� �eta��
Aluminium �filtered� 0.05 m�/� � 0.05
Arsenic �filtered� 0.001 m�/� 0.2�
�oron �filtered� 0.05 m�/� 0.�0
Cadmium �filtered� 0.0002 m�/� 0.0002
Cobalt �filtered� 0.001 m�/� � 0.001
Copper �filtered� 0.001 m�/� � 0.001
Iron �filtered� 0.05 m�/� 2.�
�ead �filtered� 0.001 m�/� � 0.001
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��ient Sam��e �� S���T 2
Sam��e �atri� � ater

�uro�in� � m�t Sam��e No� �1���n1���2

�ate Sam��ed �un 25� 2�1�

Test/�eference �O� �nit
�ea�� �eta��
�an�anese �filtered� 0.005 m�/� 0.17
�ic�el �filtered� 0.001 m�/� 0.01�
Selenium �filtered� 0.001 m�/� 0.00�
�inc �filtered� 0.001 m�/� 0.010
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Sam��e �i�tor�
� here samples are submitted/anal�sed o�er se�eral da�s, the last date of e�traction and anal�sis is reported.
A recent re�iew of our �I�S has resulted in the correction or clarification of some method identifications. �ue to this, some of the method reference information on reports has chan�ed. �owe�er,
no substanti�e chan�e has been made to our laborator� methods, and as such there is no chan�e in the �alidit� of current or pre�ious results �re�ardin� both �ualit� and �ATA accreditation�.

�e�cri�tion Te�tin� Site ��tracted �o�din� Time
Total �eco�erable ��drocarbons � 1��� �E�� �ractions �elbourne �un 2�, 201� 7 �a�

� �ethod� T�� C��C�� � ��T 100A

Total �eco�erable ��drocarbons � 201� �E�� �ractions �elbourne �un 2�, 201� 7 �a�
� �ethod� ����T��O��2010

�onoc�clic Aromatic ��drocarbons �elbourne �un 2�, 201� 7 �a�
� �ethod� �SE�A �2�0 � ��T �50A �onoc�clic Aromatic ��drocarbons

�ol�c�clic Aromatic ��drocarbons �elbourne �un 2�, 201� 7 �a�
� �ethod� �SE�A �270 �ol�c�clic Aromatic ��drocarbons

C�anide �total� �elbourne �un 27, 201� 1� �a�
� �ethod� �SE�A �010 C�anide

�ea�� �etals �filtered� �elbourne �un 2�, 201� 1�0 �a�
� �ethod� �SE�A �020 �ea�� �etals
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�uro�in� � m�t �nterna� �ua�it� �ontro� �e�ie� and ��o��ar�

�enera�

�o�din� Time�

�N�TS

T���S

�� � A����TAN�� ���T���A

�� �ATA ��N��A� �����NTS

1. �aborator� �C results for �ethod �lan�s, �uplicates, �atri� Spi�es, and �aborator� Control Samples are included in this �C report where applicable. Additional �C data ma� be a�ailable on
re�uest.

2. All soil results are reported on a dr� basis, unless otherwise stated.

�. Actual ���s are matri� dependant. �uoted ���s ma� be raised where sample e�tracts are diluted due to interferences.

�. �esults are uncorrected for matri� spi�es or surro�ate reco�eries.

5. S�OC anal�sis on waters are performed on homo�enised, unfiltered samples, unless noted otherwise.

�. Samples were anal�sed on an �as recei�ed� basis. 7. This report replaces an� interim results pre�iousl� issued.

�lease refer to �Sample �reser�ation and Container �uide� for holdin� times ��S�001�.

�or samples recei�ed on the last da� of holdin� time, notification of testin� re�uirements should ha�e been recei�ed at least � hours prior to sample receipt deadlines as stated on the Sample
�eceipt Ac�nowled�ment.

If the �aborator� did not recei�e the information in the re�uired timeframe, and re�ardless of an� other inte�rit� issues, suitabl� �ualified results ma� still be reported.

�oldin� times appl� from the date of samplin�, therefore compliance to these ma� be outside the laborator��s control.

��N�T�� p� duplicates are reported as a ran�e �OT as ���

m�����milli�rams per �ilo�ram m����milli�rams per litre

u����micro�rams per litre ��m��arts per million

��b��arts per billion ���ercenta�e

or��1��m��Or�anisms per 100 millilitres NT���nits

��N�1��m���ost �robable �umber of or�anisms per 100 millilitres

�r� � here a moisture has been determined on a solid sample the result is e�pressed on a dr� basis.

��� �imit of �eportin�.

S���� Addition of the anal�te to the sample and reported as percenta�e reco�er�.

��� �elati�e �ercent �ifference between two �uplicate pieces of anal�sis.

��S �aborator� Control Sample � reported as percent reco�er�

��� Certified �eference �aterial � reported as percent reco�er�

�et�od ��an� In the case of solid samples these are performed on laborator� certified clean sands.
In the case of water samples these are performed on de�ionised water.

Surr � Surro�ate The addition of a li�e compound to the anal�te tar�et and reported as percenta�e reco�er�.

�u��icate A second piece of anal�sis from the same sample and reported in the same units as the result to show comparison.

�atc� �u��icate A second piece of anal�sis from a sample outside of the clients batch of samples but run within the laborator� batch of anal�sis.

�atc� S���� Spi�e reco�er� reported on a sample from outside of the clients batch of samples but run within the laborator� batch of anal�sis.

�S��A �nited States En�ironment �rotection Authorit�

A��A American �ublic �ealth Association

AS�� Australian Standard �eachin� �rocedure �AS����.��

T��� To�icit� Characteristic �eachin� �rocedure

��� Chain of Custod�

S�A Sample �eceipt Ad�ice

�� Client �arent � �C was performed on samples pertainin� to this report

N�� �on�Client �arent � �C performed on samples not pertainin� to this report, �C is representati�e of the se�uence or batch that client samples were anal�sed within

��� �uplicates� �lobal ��� �uplicates Acceptance Criteria is �0� howe�er the followin� acceptance �uidelines are e�uall� applicable�

�esults �10 times the �O� � �o �imit

�esults between 10�20 times the �O� � ��� must lie between 0�50�

�esults �20 times the �O� � ��� must lie between 0��0�

Surro�ate �eco�eries � �eco�eries must lie between 50�150� � �henols 20�1�0�.

1. � here a result is reported as a less than ���, hi�her than the nominated �O�, this is due to either matri� interference, e�tract dilution re�uired due to interferences or contaminant le�els within
the sample, hi�h moisture content or insufficient sample pro�ided.

2. �uplicate data shown within this report that states the word ��ATC�� is a �atch �uplicate from outside of �our sample batch, but within the laborator� sample batch at a 1�10 ratio. The �arent
and �uplicate data shown is not data from �our samples.

�. Or�anochlorine �esticide anal�sis � where reportin� �CS data, To�ophene � Chlordane are not added to the �CS.

�. Or�anochlorine �esticide anal�sis � where reportin� Spi�e data, To�ophene is not added to the Spi�e.

5. Total �eco�erable ��drocarbons � where reportin� Spi�e � �CS data, a sin�le spi�e of commercial ��drocarbon products in the ran�e of C12�C�0 is added and it�s Total �eco�er� is reported
in the C10�C1� cell of the �eport.

�. p� and �ree Chlorine anal�sed in the laborator� � Anal�sis on this test must be�in within �0 minutes of samplin�.Therefore laborator� anal�sis is unli�el� to be completed within holdin� time.
Anal�sis will be�in as soon as possible after sample receipt.

7. �eco�er� �ata �Spi�es � Surro�ates� � where chromato�raphic interference does not allow the determination of �eco�er� the term �I�T� appears a�ainst that anal�te.

�. �ol�chlorinated �iphen�ls are spi�ed onl� usin� Arochlor 12�0 in �atri� Spi�es and �CS�s.

�. �or �atri� Spi�es and �CS results a dash � �� in the report means that the specific anal�te was not added to the �C sample.

10. �uplicate ����s are calculated from raw anal�tical data thus it is possible to ha�e two sets of data.
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Te�t �nit� �e�u�t 1 Acce�tance
�imit�

�a��
�imit�

�ua�i��in�
�ode

�et�od ��an�
Tota� �eco�erab�e ��drocarbon� � 1��� N��� �raction� T�� �6���6 �
��T 1��A
T�� C10�C1� m�/� � 0.05 0.05 �ass
T�� C15�C2� m�/� � 0.1 0.1 �ass
T�� C2��C�� m�/� � 0.1 0.1 �ass

�et�od ��an�
�onoc�c�ic Aromatic ��drocarbon� �S��A �26� � ��T �5�A
�onoc�c�ic Aromatic ��drocarbon�
�en�ene m�/� � 0.001 0.001 �ass
Eth�lben�ene m�/� � 0.001 0.001 �ass
Isoprop�l ben�ene �Cumene� m�/� � 0.001 0.001 �ass
m�p���lenes m�/� � 0.002 0.002 �ass
o���lene m�/� � 0.001 0.001 �ass
St�rene m�/� � 0.001 0.001 �ass
Toluene m�/� � 0.001 0.001 �ass
��lenes � Total m�/� � 0.00� 0.00� �ass

�et�od ��an�
Tota� �eco�erab�e ��drocarbon� � 2�1� N��� �raction� ����T��
���2�1�
�aphthalene m�/� � 0.02 0.02 �ass
T�� �C10�C1� m�/� � 0.05 0.05 �ass
T�� �C1��C�� m�/� � 0.1 0.1 �ass
T�� �C���C�0 m�/� � 0.1 0.1 �ass

�et�od ��an�
�o��c�c�ic Aromatic ��drocarbon� �S��A �2�� �o��c�c�ic Aromatic
��drocarbon�
�aphthalene m�/� � 0.001 0.001 �ass

�et�od ��an�

C�anide �total� m�/� � 0.005 0.005 �ass
�et�od ��an�
�ea�� �eta�� ��i�tered� �S��A 6�2� �ea�� �eta��
Aluminium �filtered� m�/� � 0.05 0.05 �ass
Arsenic �filtered� m�/� � 0.001 0.001 �ass
�oron �filtered� m�/� � 0.05 0.05 �ass
Cadmium �filtered� m�/� � 0.0002 0.0002 �ass
Cobalt �filtered� m�/� � 0.001 0.001 �ass
Copper �filtered� m�/� � 0.001 0.001 �ass
Iron �filtered� m�/� � 0.05 0.05 �ass
�ead �filtered� m�/� � 0.001 0.001 �ass
�an�anese �filtered� m�/� � 0.005 0.005 �ass
�ic�el �filtered� m�/� � 0.001 0.001 �ass
Selenium �filtered� m�/� � 0.001 0.001 �ass
�inc �filtered� m�/� � 0.001 0.001 �ass

��S � �  �eco�er�
Tota� �eco�erab�e ��drocarbon� � 1��� N��� �raction� T�� �6���6 �
��T 1��A
T�� C��C� � 102 70�1�0 �ass
T�� C10�C1� � �1 70�1�0 �ass

��S � �  �eco�er�
�onoc�c�ic Aromatic ��drocarbon� �S��A �26� � ��T �5�A
�onoc�c�ic Aromatic ��drocarbon�
�en�ene � �� 70�1�0 �ass
Eth�lben�ene � 10� 70�1�0 �ass
m�p���lenes � 111 70�1�0 �ass
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Te�t �nit� �e�u�t 1 Acce�tance
�imit�

�a��
�imit�

�ua�i��in�
�ode

Toluene � 102 70�1�0 �ass
��lenes � Total � 10� 70�1�0 �ass

��S � �  �eco�er�
Tota� �eco�erab�e ��drocarbon� � 2�1� N��� �raction� ����T��
���2�1�
T�� C��C10 � 102 70�1�0 �ass
T�� �C10�C1� � �2 70�1�0 �ass

��S � �  �eco�er�
�o��c�c�ic Aromatic ��drocarbon� �S��A �2�� �o��c�c�ic Aromatic
��drocarbon�
�aphthalene � 72 70�1�0 �ass

��S � �  �eco�er�

C�anide �total� � �� 70�1�0 �ass
��S � �  �eco�er�
�ea�� �eta�� ��i�tered� �S��A 6�2� �ea�� �eta��
Aluminium �filtered� � 117 �0�120 �ass
Arsenic �filtered� � 10� �0�120 �ass
�oron �filtered� � 105 �0�120 �ass
Cadmium �filtered� � 111 �0�120 �ass
Cobalt �filtered� � 115 �0�120 �ass
Copper �filtered� � 107 �0�120 �ass
�ead �filtered� � 112 �0�120 �ass
�an�anese �filtered� � 11� �0�120 �ass
�ic�el �filtered� � 110 �0�120 �ass
Selenium �filtered� � 112 �0�120 �ass
�inc �filtered� � 10� �0�120 �ass

Te�t �ab Sam��e �� �A
Source �nit� �e�u�t 1 Acce�tance

�imit�
�a��

�imit�
�ua�i��in�

�ode
S�i�e � �  �eco�er�
Tota� �eco�erab�e ��drocarbon� � 1��� N��� �raction� �esult 1
T�� C��C� �1���n1��00 �C� � 111 70�1�0 �ass
T�� C10�C1� �1���n1��27 �C� � 7� 70�1�0 �ass

S�i�e � �  �eco�er�
�onoc�c�ic Aromatic ��drocarbon� �esult 1
�en�ene �1���n1��00 �C� � 100 70�1�0 �ass
Eth�lben�ene �1���n1��00 �C� � 110 70�1�0 �ass
m�p���lenes �1���n1��00 �C� � 117 70�1�0 �ass
o���lene �1���n1��00 �C� � 10� 70�1�0 �ass
Toluene �1���n1��00 �C� � 115 70�1�0 �ass
��lenes � Total �1���n1��00 �C� � 11� 70�1�0 �ass

S�i�e � �  �eco�er�
Tota� �eco�erab�e ��drocarbon� � 2�1� N��� �raction� �esult 1
T�� C��C10 �1���n1��00 �C� � 111 70�1�0 �ass
T�� �C10�C1� �1���n1��27 �C� � �0 70�1�0 �ass

S�i�e � �  �eco�er�
�esult 1

C�anide �total� �1���n1��2� �C� � 77 70�1�0 �ass
S�i�e � �  �eco�er�
�ea�� �eta�� ��i�tered� �esult 1
Aluminium �filtered� �1���n1��00 �C� � �� 75�125 �ass
Arsenic �filtered� �1���n1��00 �C� � �5 75�125 �ass
�oron �filtered� �1���n1��00 �C� � �1 75�125 �ass
Cadmium �filtered� �1���n1��00 �C� � �0 75�125 �ass
Cobalt �filtered� �1���n1��00 �C� � �� 75�125 �ass
Copper �filtered� �1���n1��00 �C� � �0 75�125 �ass
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Te�t �ab Sam��e �� �A
Source �nit� �e�u�t 1 Acce�tance

�imit�
�a��

�imit�
�ua�i��in�

�ode
�ead �filtered� �1���n1��00 �C� � �7 75�125 �ass
�an�anese �filtered� �1���n1�212 �C� � �5 75�125 �ass
�ic�el �filtered� �1���n1��00 �C� � �2 75�125 �ass
Selenium �filtered� �1���n1��00 �C� � 10� 75�125 �ass
�inc �filtered� �1���n1��00 �C� � �2 75�125 �ass

Te�t �ab Sam��e �� �A
Source �nit� �e�u�t 1 Acce�tance

�imit�
�a��

�imit�
�ua�i��in�

�ode
�u��icate
Tota� �eco�erab�e ��drocarbon� � 1��� N��� �raction� �esult 1 �esult 2 ���
T�� C��C� A1���n1���5 �C� m�/� � 0.02 � 0.02 �1 �0� �ass
T�� C10�C1� �1���n1�1�1 �C� m�/� � 0.05 � 0.05 �1 �0� �ass
T�� C15�C2� �1���n1�1�1 �C� m�/� � 0.1 � 0.1 �1 �0� �ass
T�� C2��C�� �1���n1�1�1 �C� m�/� � 0.1 � 0.1 �1 �0� �ass

�u��icate
�onoc�c�ic Aromatic ��drocarbon� �esult 1 �esult 2 ���
�en�ene A1���n1���5 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
Eth�lben�ene A1���n1���5 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
Isoprop�l ben�ene �Cumene� A1���n1���5 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
m�p���lenes A1���n1���5 �C� m�/� � 0.002 � 0.002 �1 �0� �ass
o���lene A1���n1���5 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
St�rene A1���n1���5 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
Toluene A1���n1���5 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
��lenes � Total A1���n1���5 �C� m�/� � 0.00� � 0.00� �1 �0� �ass

�u��icate
Tota� �eco�erab�e ��drocarbon� � 2�1� N��� �raction� �esult 1 �esult 2 ���
�aphthalene A1���n1���5 �C� m�/� � 0.02 � 0.02 �1 �0� �ass
T�� C��C10 A1���n1���5 �C� m�/� � 0.02 � 0.02 �1 �0� �ass
T�� �C10�C1� �1���n1�1�1 �C� m�/� � 0.05 � 0.05 �1 �0� �ass
T�� �C1��C�� �1���n1�1�1 �C� m�/� � 0.1 � 0.1 �1 �0� �ass
T�� �C���C�0 �1���n1�1�1 �C� m�/� � 0.1 � 0.1 �1 �0� �ass

�u��icate
�esult 1 �esult 2 ���

C�anide �total� �1���n1��2� �C� m�/� � 0.005 � 0.005 �1 �0� �ass
�u��icate
�ea�� �eta�� ��i�tered� �esult 1 �esult 2 ���
Aluminium �filtered� �1���n1��00 �C� m�/� � 0.05 � 0.05 �1 �0� �ass
Arsenic �filtered� �1���n1��00 �C� m�/� 0.01� 0.017 7.0 �0� �ass
�oron �filtered� �1���n1��00 �C� m�/� 0.0�� 0.0�0 �.0 �0� �ass
Cadmium �filtered� �1���n1��00 �C� m�/� � 0.0002 � 0.0002 �1 �0� �ass
Cobalt �filtered� �1���n1��00 �C� m�/� 0.0012 0.0011 �.0 �0� �ass
Copper �filtered� �1���n1��00 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
Iron �filtered� �1���n200�7 �C� m�/� 17 1� 5.0 �0� �ass
�ead �filtered� �1���n1��00 �C� m�/� � 0.001 � 0.001 �1 �0� �ass
�an�anese �filtered� �1���n1��00 �C� m�/� 0.1� 0.1� �.0 �0� �ass
�ic�el �filtered� �1���n1��00 �C� m�/� 0.002� 0.001� 1� �0� �ass
Selenium �filtered� �1���n1��00 �C� m�/� 0.001� 0.001� 17 �0� �ass
�inc �filtered� �1���n1��00 �C� m�/� 0.00�2 0.00�0 �.0 �0� �ass

Date Reported: Jul 03, 2013

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Facsimile: +61 3 8564 5090

Page � of 8

Report Number: 383984-W



�omment�

Sam��e �nte�rit�
Custod� Seals Intact �if used� �/A

Attempt to Chill was e�ident �es

Sample correctl� preser�ed �es

Or�anic samples had Teflon liners �es

Sample containers for �olatile anal�sis recei�ed with minimal headspace �es

Samples recei�ed within �oldin�Time �es

Some samples ha�e been subcontracted �o

�ua�i�ier �ode���omment�
�ode �e�cri�tion

�01
�2 is determined b� arithmeticall� subtractin� the �naphthalene� �alue from the ��C10�C1�� �alue.  The naphthalene �alue used in this calculation is obtained from �olatiles
��ur�e � Trap anal�sis�.

�02

� here we ha�e reported both �olatile ���T �C�S� and semi�olatile ��C�S� naphthalene data, results ma� not be identical.  �ro�ided correct sample handlin� protocols ha�e
been followed, an� obser�ed differences in results are li�el� to be due to procedural differences within each methodolo��.  �esults determined b� both techni�ues ha�e passed
all �A�C acceptance criteria, and are entirel� technicall� �alid.

�0�
�1 is determined b� arithmeticall� subtractin� the �Total �TE�� �alue from the �C��C10� �alue.  The �Total �TE�� �alue is obtained b� summin� the concentrations of �TE�
anal�tes.  The �C��C10� �alue is obtained b� �uantitatin� a�ainst a standard of mi�ed aromatic/aliphatic anal�tes.

Aut�ori�ed ��

Adrian Tabacchiera Client Ser�ices

Carroll �ee Senior Anal�st��olatile ��IC�

Emil� �osenber� Senior Anal�st��etal ��IC�

�uon� �e Senior Anal�st�Inor�anic ��IC�

Stace� �en�ins Senior Anal�st�Or�anic ��IC�

��enn �ac��on
�aborator� �ana�er

� Indicates �ot �e�uested

� Indicates �ATA accreditation does not co�er the performance of this ser�ice

�ncertaint� data is a�ailable on re�uest
Eurofins � m�t shall not be liable for loss, cost, dama�es or e�penses incurred b� the client, or an� other person or compan�, resultin� from the use of an� information or interpretation �i�en in this report. In no case shall Eurofins � m�t be liable for conse�uential dama�es includin�, but not
limited to, lost profits, dama�es for failure to meet deadlines and lost production arisin� from this report. This document shall not be reproduced e�cept in full and relates onl� to the items tested. �nless indicated otherwise, the tests were performed on the samples as recei�ed.
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