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1 INTRODUCTION 

1.1 GENERAL 

ThaQuarry Pty Ltd and ACN 114 843 453 Pty Ltd seek project approval for the 
construction and operation of a resource recovery facility including a  
materials processing centre (MPC) and waste transfer station (WTS) and a 
general solid waste (non putrescible) landfill at their Eastern Creek site in 
Sydney’s western suburbs.  Project approval is sought under Part 3A of the 
Environmental Planning and Assessment Act, 1979.  The application process is to 
be managed on behalf of both parties by ThaQuarry Pty Ltd under the project 
name Light Horse Business Centre. 

Environmental Resources Management Australia Pty Ltd (ERM) was 
commissioned by the proponent to undertake a hydrogeological investigation 
at the site, as part of the overall Environmental Assessment.  This 
investigation considers the Director-General’s requirements for the Project 
and issues raised during consultation with the Department of Environment 
and Climate Change (DECC) and Blacktown City Council.   

The hydrological data obtained in this investigation will assist in the 
development of a water balance model for the current quarry void and to 
provide information for the preliminary design of an appropriate leachate 
management system.   

1.2 BACKGROUND 

The site is located off Archbold Road, Eastern Creek in the central western 
suburbs of Sydney, NSW (Figure 1, Annex A).  The predominant feature at the 
proposed Project site is a breccia quarry known as the Pioneer Quarry, where 
extractive operations started in the 1950s.  All quarrying activities at the site 
ceased in September 2006, though the quarry void remains. 

1.3 OBJECTIVES 

The main objective of this investigation was to assess the geological and 
hydrogeological conditions and the groundwater and surface conditions 
(water balance) for the quarry to provide information for the preliminary 
design of a suitable landfill leachate management/collection system. 
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To meet the Director General’s requirements for the Project and the 
requirements of the DECC and Blacktown Council, the following key 
objectives were developed for this investigation:  

• provide quantitative data on the type of geology, water bearing units and 
hydraulic characteristics of the geology surrounding the quarry; 

• characterise baseline groundwater quality, further delineate the value of 
the groundwater resource and estimate the ratio of groundwater and 
surface water influx into the quarry; 

• delineate groundwater elevations around the quarry to understand 
potential groundwater seepage volumes into the quarry pit void and their 
association with potential water levels within the pit;  

• assess the potential surface water and groundwater seepage rates into the 
landfill under different rainfall and evaporation conditions such that an 
appropriate water balance can be developed for the site; and 

• assess the likely water level variations within the landfill associated with 
expected water influx. 

1.4 LIMITATIONS 

The findings of this report are based on the scope of work outlined in Chapter 
2 of this report.  ERM performed the services in a manner consistent with the 
normal level of care and expertise exercised by members of the environmental 
profession.  No warranties, expressed or implied, are made. 

Subject to the scope of work, ERM’s assessment is limited strictly to 
identifying typical environmental conditions associated with the site and does 
not evaluate structural conditions of any buildings on the site, nor any other 
issues. 

All conclusions and recommendations made in the report are the professional 
opinions of the ERM personnel involved with the project and, while normal 
checking of the accuracy of data has been conducted, ERM assumes no 
responsibility or liability for errors in data obtained from regulatory agencies 
or any other external sources, nor from occurrences outside the scope of this 
project. 

ERM is not engaged in environmental consulting and reporting for the 
purpose of advertising sales promoting, or endorsement of any client interests, 
including raising investment capital, recommending investment decisions, or 
other publicity purposes.  The client acknowledges that this report is for the 
exclusive use of the client, its representatives and advisers.  The client agrees 
that ERM’s report or correspondences will not be, except as set forth herein, 
used or reproduced in full or in parts for such promotional purposes, and may 
not be used or relied upon in any prospectus or offering circular. 
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2 SCOPE OF WORKS 

To meet the objectives the following scope of work was completed: 

• a desktop assessment; 

• field investigations; 

• data analysis; and 

• reporting. 

Each of these components are discussed in further detail in Sections 2.1 to 2.4. 

2.1 DESKTOP ASSESSMENT 

A desktop review of the existing geological and hydrogeological information 
for the site was completed. All available geological, hydrogeological and 
groundwater chemistry data was collated to develop a better understanding 
of the geological, hydrogeological and hydrochemical environment. 

2.2 FIELD INVESTIGATION 

A field investigation was completed that included the following key tasks: 

• drilling of nine boreholes around the perimeter of the quarry, to 
characterise the geology of the site and influencing groundwater flow into 
and out of the quarry.  The boreholes were advanced at three locations to 
three different depths to target potential shallow, intermediate and deep 
water bearing zones; 

• a photographic survey to delineate variations in pit geology and 
groundwater seepage; 

• installation and development of three sets of nested monitoring wells in the 
boreholes drilled around the quarry. Monitoring wells were installed at 
depths of 20 m below ground level (bgl) to assess shallow groundwater, 50 
m bgl  to assess intermediate groundwater and 134 to 146 m bgl to assess 
deep groundwater at the maximum depth of the quarry; 

• completion of hydraulic testing (slug tests) on the monitoring wells;  

• surveying of the wells by a registered surveyor to Australian Height 
Datum (AHD); and 

• completion of water level monitoring and two groundwater sampling 
events from the nine monitoring wells. 
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2.3 DATA ANALYSIS 

The desktop assessment and field investigation data were used as the basis to 
complete key quantitative data analysis, which included: 

• analysis of the borehole log data to characterise subsurface geology and 
water bearing layers around the quarry pit; 

• analysis of the water elevations within groundwater wells to determine 
groundwater elevations, around the quarry; 

• laboratory analysis of groundwater samples; 

• analysis of the hydraulic data to determine the hydraulic conductivities of 
the geology surrounding the quarry; and 

• development of a spreadsheet based water balance model to estimate the 
potential influx of groundwater and surface water into the quarry pit void, 
the impact on water elevations within the quarry pit, the requirement for 
leachate storage and the required discharge rates from the leachate 
collection system. 

2.4 REPORTING 

The results of this groundwater study have been documented in this report to: 

• adequately describe the methodology and findings of Tasks 2.1 to 2.3 above; 

• present information to meet the objectives of the investigation. Key outputs 
include the following: 

• bore logs presenting the subsurface geology and water bearing zones 
surrounding the quarry and well installation details; 

• tabulated baseline chemistry of groundwater surrounding the quarry 
which will form the baseline for any subsequent groundwater sampling 
events; 

• data presenting baseline groundwater elevations and horizontal and 
vertical groundwater flow directions and gradients; 

• tabulated results of hydraulic conductivity determined from hydraulic 
testing; and 

• results of simulated seepage rates into landfill under different rainfall and 
evaporation conditions using a spreadsheet based water balance model; 
and 

• act as a technical appendix in the Part 3A Environmental Assessment being 
prepared by ERM on behalf of ThaQuarry Pty Ltd and CAN 114843453 Pty 
Ltd for submission to the DoP.  
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3 INVESTIGATION METHODOLOGY 

3.1 ENVIRONMENTAL SETTING 

The desktop review included the investigation of currently available 
information to develop an initial conceptual understanding of the site.  This 
included a review of the following sources of information: 

• the previous groundwater investigation report completed for the site by Ian 
Grey Groundwater Consulting (IGGC) in May 2007; 

• the preliminary geotechnical assessment for proposed development at 
Archbold Road, Eastern Creek, NSW completed by Jeffery and Katauskas 
Pty Ltd (2007); 

• Penrith 1: 100,000 Geological Sheet 9030 1st Edition Geological Survey of 
New South Wales, Sydney, Clark N and Jones D (1991); 

• NSW Topographical Map, 1:25,000 series, Sheet 9030-11-N, Prospect (1983); 

• NSW DECC web atlas database for bore log and well location details; and 

• the Australian Bureau of Meteorology (BoM) website for rainfall and 
evaporation data. 

3.2 FIELD INVESTIGATION 

3.2.1 Field Investigation Preliminaries 

Prior to commencement of site works, a health and safety plan was prepared 
and all personnel on site including drilling contractors (McDermott Drilling) 
were inducted on the required health and safety procedures.  

3.2.2 Drilling 

A total of nine bores (designated as BH01 to BH09) were completed at three 
locations around the perimeter of the quarry. Three bores were advanced on 
the western side of the quarry near the existing weighbridge shed.  Three 
bores were completed on an elevated roadway on the northern side of the 
quarry and three bores were completed on the eastern edge of the quarry near 
the Hanson carpark. At each location, a shallow borehole (20 m bgl), 
intermediate borehole (50 m bgl) and deep borehole (134 to 146 m bgl) was 
drilled. The locations of the bores are shown in Figure 2 of Annex A. 
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The nine bores drilled around the quarry were completed between 3 October 
and 30 October 2007 by McDermott Drilling (McDermott’s).  The drilling 
method included a combination of solid flight auger (in shallow 
unconsolidated sediments) and water flush rotary drilling (in bedrock). 

An ERM scientist was present onsite to log the boreholes during the site 
works.  The ERM scientist also took photographs of the exposed faces of the 
quarry pit to aid in the geological characterisation of the site (refer Annex B). 

3.2.3 Well Installation 

Subsequent to drilling, monitoring wells were installed by McDermott’s in the 
nine boreholes drilled around the quarry perimeter.   

The monitoring wells were constructed from Class 15 threaded PVC casing. 
All monitoring wells were screened across the bottom six metres of the 
borehole using Class 15 threaded PVC with 1 mm slotted screen, with the 
remainder of the well being constructed of blank casing. Monitoring wells 
were installed under water to aid in the installation of the wells and prevent 
bridging of the gravel filter pack.  

In the deep wells, the depth of the gravel pack could not be measured 
accurately due to the sheer depth of the wells. As such calculations were made 
to ensure that extra gravel was added so that the gravel pack extended at least 
6 m above the top of well screen, which was followed by the installation of 1.0 
m of fine sand before grouting. After this the grout tremie pipe was used as a 
secondary measure to probe the depth of the gravel pack and provide a 
general estimate on the depth to the top of the gravel pack.  This ensured that 
the well screens were not impacted by the grout.  Accurate measurement of 
the gravel pack depth was achievable for the shallow and intermediate wells 
using a depth probe supplied by the drillers.  Further details of the well 
installation are presented on the bore logs in Annex C. 

An ERM scientist supervised the installation of the wells, ensuring they were 
completed in accordance with the ERM Standard Operating Procedures 
(SOPs). 

The remaining water in the monitoring wells was discharged and the wells 
developed between one and seven days after the installation of the monitoring 
wells.  They were developed by air lift using a petrol air compressor, to ensure 
good connectivity between the monitoring well and the aquifer. 

3.2.4 Surveying 

To obtain an understanding of the relationship between groundwater and 
surface water elevations within the quarry pit pond/sump a survey of the 
wells was completed on 27 February 2008 by Michael S. Dunn Surveying. 
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3.2.5 Groundwater Sampling 

Two groundwater sampling events were completed at the site.  The initial 
sampling event was completed between 7 and 9 November 2007 and 22 and 
23 November 2007.  The second sampling event was completed between 20 
February and 30 March 2008. The sampling was completed by a competent 
ERM scientist in accordance with ERM’s SOPs. 

The six shallow and intermediate wells (BH02, BH04, BH05, BH07, BH08 and 
BH09) were purged between 7 and 9 November 2007 using a Micropurge 
Groundwater Pump.  BH04, BH07 and BH08 were pumped dry after 10 L, 20 
L and 15 L were removed, respectively. The recovery of the water elevations 
within BH04, BH07 and BH08 was too slow to allow sufficient groundwater 
recharge to sample these wells and being certain that the recharge in the wells 
was representative of in-situ groundwater.  As such only samples from BH02, 
BH05 and BH09 were obtained with a residual water sample being obtained 
from BH08. 

Purging and sampling of the deep wells was attempted on 22 and 23 
November 2007 using an air driven mechanical Bennett Sample Pump. Due to 
problems with the sampling equipment, the wells were unable to be purged 
and sampled during the sampling event on the 22 and 23 November 2007.  

Due to the inability to obtain samples from the deep wells and the shallower 
wells potentially being impacted by introduced water a further sampling 
event was completed between the 20 February and 30 March 08.  The Bennett 
Sample Pump was initially used to purge BH02 and BH09 and was then used 
to purge BH01. At the completion of purging BH01 the pump became wedged 
within the monitoring well and was unable to be retrieved.  This prevented a 
sample from being obtained from BH01.  In the absence of a suitable and 
available pump the remaining wells were purged manually using disposal 
bailers dedicated to each well.  All wells were purged dry, except for BH05 
which was purged of the recommended three well volumes.  The recovery 
within boreholes BH02 (intermediate), BH04 (intermediate) and BH08 
(shallow) was insufficient to be confident that samples from these wells were 
reflective of the in situ groundwater quality rather than water introduced 
during drilling and slug testing.  Samples were obtained from BH02, BH03, 
BH05, BH06, BH07, BH08 and BH09.  A surface water sample was also 
obtained from the quarry sump/pond on 26 February 2008.  

Field chemical parameters were recorded during purging to ensure that the 
groundwater chemistry had stabilised before sampling was undertaken 
(Annex D). 

The samples were taken from the monitoring wells, under low flow 
conditions, or using a bailer and placed into appropriate bottles.  A new pair 
of disposable nitrile gloves was used for each sample taken. 
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Field duplicates were obtained from BH03 and BH06 for intra-laboratory 
QA/QC purposes. 

Samples from the sampling events were placed directly on ice in an insulated 
cool box and were transported to either Australian Laboratory Services (ALS) 
of Labmark laboratories (LABMARK) under standard chain of custody 
procedures.   

3.2.6 Aquifer Testing 

Hydraulic testing was conducted in all monitoring wells on 9 November 2007, 
to estimate the hydraulic properties surrounding the quarry. 

The hydraulic tests (slug tests) were completed in accordance with ERM’s 
SOPs for the hydraulic testing of water wells and Australian Standard ASTM 
D4044-96 (2002). 

The groundwater elevation was determined at all wells prior to the test 
commencing. 

A known volume (slug) of clean water was “instantaneously” introduced to 
each well and the rate at which the water elevation returned to its initial level 
was measured. Sufficient water was added to each well to raise the water level 
above the screen and gravel pack (typically between 5 and 40 L).  The change 
in water elevation was then monitored using a dip meter and the depths 
recorded.  The recorded water elevations are presented in Annex E.  Water 
levels were typically recorded every minute for the first 10 minutes, and every 
2 to 5 minutes thereafter, for up to 40 minutes. The water level was also 
measured several times over the following 24 hours. 

Due to a lack of response in the deeper wells over the 24 hours of hydraulic 
testing, further analysis of the long-term water elevation recovery between the 
slug testing (9 November 2007) and the second groundwater sampling event 
February/March 2008 was undertaken. All groundwater elevation data 
recorded for each borehole is presented in Annex F. 

Analysis of slug test data and long-term water elevation recovery was 
completed with the Aquifer Test V3.01 software (Waterloo Hydrogeologic, 
2001), which uses the Horslev (1951) and Bouwer and Rice (1976) slug test 
analytical methods. 
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3.2.7 Pit Seepage 

Based on DECC feedback, actions were taken to quantify groundwater pit 
seepage by directly measuring pump out rates from the pit.  Due to the 
potential sensitivity of the receiving waters, this approach was considered 
unfeasible.  As such, groundwater seepage to the pit was estimated using a 
spreadsheet based water balance model and conservative analytical equations 
and compared with previous estimates of pump out rates reported in IGGC 
(2007).  

To aid in the assessment of seepage into the pit void, a survey of the quarry 
pit walls was completed on 25 February 2008.  This included entering the pit 
and photographically documenting zones of seepage to obtain an 
understanding of the overall seepage regime into the pit void.  Photographs of 
seepage zones within the pit are presented in Annex B.  

3.3 LABORATORY ANALYSIS  

To aid in the understanding of general groundwater chemistry, the 
relationships between the groundwater surrounding the quarry and the water 
within the quarry pit and the relative contributions of groundwater and 
rainfall to the quarry pit, the samples were scheduled for laboratory analysis 
of the following analytes: 

• major cations (calcium, magnesium, sodium and potassium); 

• major anions (sulfate, sulfide, chloride, fluoride, nitrate, nitrite); 

• alkalinity; and 

• ammonia (February/March 2008 sampling event only).   

Samples were sent to ALS and LABMARK which are NATA accredited for the 
analytes requested. 

The laboratory reports are presented in Annex G. 
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3.4 ASSESSMENT CRITERIA 

The analytical results reported were compared against the ANZECC (2000) 
High Reliability Trigger Values (HRTVs) for the Protection of 95% of 
Freshwater Species. Where HRTVs were not available, the Moderate 
Reliability Trigger Values (MRTVs) for the Protection of 95% of Freshwater 
Species were adopted.  Field chemical parameters were compared against the 
ANZECC (2000) Southeast Australian Lower River Ecosystem Trigger values. 
The analytical results and field chemical parameters were also compared 
against the Australian Drinking Water Guidelines (NHMRC, 2004) for the 
protection of human health.  Where human health criteria were unavailable 
the aesthetic trigger value was adopted.  

The adopted investigation levels for each analyte reported are presented in 
Table 1 of Annex H. 
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4 INVESTIGATION FINDINGS 

4.1 ENVIRONMENTAL SETTING 

A desktop review of available information was completed to establish the 
environmental setting in which the proposed landfilling will take place.  The 
findings of the desktop review are presented in the following sections. 

4.1.1 Pit Void Dimensions 

Figure 2 of Annex A presents the location of the pit void in its local 
surroundings.  The pit is estimated to approximate a surface area of 
265,000 m2 at ground surface and 12,000 m2 at the quarry base.  The quarry has 
a depth approximating 135 m bgl.  The natural ground surface around the 
quarry is between 70 and 85 metres above the Australian Height Datum (m 
AHD) and the base of the quarry is at -57 m AHD (i.e. below sea level). 

4.1.2 Landfill Waste Characterisation 

It is understood that it is proposed that the waste transported to and accepted 
at the site will consist of non-putrescible inert and solid waste from 
construction and demolition market sectors; commercial and industrial waste 
streams complying with acceptable waste of a general solid waste (non 
putrescible) landfill and green wastes.  Accepted waste materials will be 
processed and recycled such that only classified solid waste, asbestos and 
asbestos contaminated materials, contaminated soils and unsalvageable 
materials left over from the recovery process will be landfilled.    

The NSW DECC Waste Classification Guidelines 2008 provide threshold 
concentrations for leachate generated from solid waste material.  The 
threshold concentrations for key solid waste contaminants are presented in 
Table 2 of Annex H and are considered to represent the upper limits of 
contamination expected to leach from the landfill waste. 

In reality, the concentrations discharging from the landfill are unlikely to 
reach these concentrations for the following reasons: 

• the varied contents of the wastes landfilled at the site are unlikely to 
consistently contain maximum concentrations of the listed contaminants; 
and 

• the TCLP data has potential to overstate the potential concentrations of 
contaminants leached from the soil. 
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Leachate analytical data from the Dial a Dump solid waste landfill at 
Alexandria, which is licensed to accept landfill waste of a similar composition 
to that proposed at this site, is also presented in Table 2 of Annex H.  This data 
provides a case study estimate of expected leachate concentrations within the 
proposed general solid waste landfill.  

The leachate concentrations are compared against Sydney Water Trade Waste 
Criteria as this is the proposed primary means of discharging leachate water 
from the site.  It is noted, however, that other technologies will be considered 
to facilitate leachate evaporation and/or re-use of treated water on-site, 
therefore reducing disposal to trade waste.   

The leachate waste from Alexandria Landfill exceeds the Sydney Water Trade 
Waste Criteria for ammonia, barium, petroleum hydrocarbons and polycyclic 
aromatic hydrocarbons.  These results suggest that treatment of leachate 
generated at the site to reduce these contaminant concentrations will be 
required before discharge can occur to trade waste. 

The solid waste TCLP criteria suggest that there is potential for concentrations 
of BTEX, chlorinated phenols, chloroform, cyanide, fluoride, metals and 
phenols to exceed Sydney Water Trade Waste Criteria. However, given the 
varied nature of the waste materials and sources and the conservative nature 
of TCLP analysis the concentrations within the leachate are likely to be lower 
than the values listed.  Restrictions on accepted waste from industries 
generating these contaminants or treatment to reduce the concentrations will 
be required before discharge to trade waste can occur.  Initial monitoring of 
leachate water for these contaminants, in line with Waste Classification 
Guidelines 2008, will help determine treatment requirements. 

All infrastructure developed to house and transport leachate (i.e. the leachate 
collection system) should be constructed of materials to withstand the 
chemicals present within the leachate.  Therefore the data presented within 
Table 2 of Annex H will form the base chemistry data for selecting suitable 
infrastructure materials when detailed design is undertaken following 
development application approval. 

4.1.3 Climate 

Average monthly rainfall and evaporation data from the Australian Bureau of 
Meteorology (BoM) weather station at Prospect Dam (approximately 6 km 
east of the site) are presented on Figure 3 of Annex A.  This site has 121 years of 
rainfall data (1887 to 2007) and 32 years of evaporation data (1974 to 2007).  
The data presented suggest that there is a net surplus of rainfall in the months 
of May, June and July and generally a large net rainfall deficit in other 
months.   

The average annual rainfall is 870 mm and average annual evaporation is 
1,354 mm.  The highest rainfall occurs during summer months with a 
maximum average monthly rainfall of 96.3 mm in March.   
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The maximum monthly evaporation average is 182.9 mm in December.  The 
lowest average monthly rainfall is in September (47.8 mm) and the lowest 
average monthly evaporation is in June (51 mm). 

The maximum 90th percentile monthly rainfall approximates 201.7 mm and 
occurred in the month of March.  A maximum daily rainfall of 321 mm was 
recorded. 

4.1.4 Hydrology 

Seven small un-named dams or reservoirs are located within a one kilometre 
radius of the quarry. In addition the following surface water receptors were 
noted in close proximity to the site: 

• Ropes Creek, approximately 1.5 km to the west of the quarry; 

• Eastern Creek, approximately 3 km east of the quarry; and  

• Prospect Reservoir, approximately 6 km east of the quarry.  

The catchment area for the pit void is larger than the pit itself and 
approximates an area of 376,611 m2 (refer Figure 2 of Annex A).  Prior to 
operation of the landfill, to minimise the amount of surface runoff entering the 
landfill void, the site drainage system will be constructed to divert surface 
runoff from operational areas surrounding the quarry pit, to storages outside 
of the pit.  Site grading will also ensure clean runoff from non operational 
areas of the site is diverted around the pit.  This will reduce the landfill 
catchment to the same size as the pit void, which is estimated at 265,000 m2. 

4.1.5 Geology  

Reference to the Clark and Jones (1991) Penrith 1:100,000 Geological Sheet 
indicates that the natural soils and fill material at the site are underlain by 
Bringelly Shales of the Wianamatta Group.  This consists of shale, 
carbonaceous claystone, laminite, occasional interbedded units of fine to 
medium grained lithic sandstone and rare coal and tuff.   

The quarry itself was developed to extract an (igneous) plug/diatreme of 
dolerite and volcanic breccia which has intruded through the shales and may 
have caused localised metamorphism of the shale rocks.  The diatreme, 
referred to as ‘Minchinbury Diatreme’, is about 850 m long and 350 m wide 
and is typified by a sub-vertical ‘ring fault’, which defines the perimeter of the 
diatreme (Jeffery and Katauskas, 2007). 

The Wianamatta Group is expected to extend to depths of -80 m AHD in the 
area of the site and is underlain by the Hawkesbury Sandstone (IGGC, 2007).  
The base of the quarry is expected to be approximately 20 m above the 
Hawkesbury Sandstone strata. 
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A search of the DECC Web Atlas indicates that there is one deep registered 
bore, GW018361, located approximately 2 km to the northeast of the site.  The 
bore was installed to 217.93 m bgl for waste disposal purposes at an 
aquaculture facility.  The geology encountered in this bore is summarised in 
Table 4.1 and indicated shales with occasional interbedded sandstone.   

At depths greater than 150 m bgl, white sandstone predominates, and is 
interpreted to be the Hawkesbury Sandstone. 

Table 4.1 Borelog for well GW018361 located 2 km north east of the Site. 

Depth (m bgl) Geology 
0 – 14.02 topsoil/clay 
14.02 – 16.45 Basalt 
16.45 – 61.56   grey and light grey shale 
61.56 – 64 Basalt 
64 – 92.04 black and grey shale 
92.04 – 99.06 Sandstone 
99.06 – 150.87 grey shale 
150.87 – 194.46 white sandstone 
194.46 – 195.68 grey shale 
195.68 – 217.62 white sandstone 

 

4.1.6 Hydrogeology 

A review of the groundwater assessment previously conducted at the site by 
Ian Grey Groundwater Consulting (IGGC, 2007) suggests that the hydrology 
at the site is controlled by the surrounding Wianamatta Shale, which has a low 
permeability and hence a limited ability to transmit groundwater. Typical 
porosities for shales range from <1-10 % and hydraulic conductivity for shale 
typically ranges from 1 x 10-8 to 2 x 10-6 m/day (Weight and Sonderegger, 
2001). A shallow perched groundwater system was identified within the 
weathered shales and clays. This is underlain by discrete layered aquifer 
systems within the shales, with the majority of flow occurring via fractures 
and bedding planes. 

IGGC (2007) suggests that the intrusion of the igneous diatreme and historical 
quarrying activities may have led to an increase in the fracturing of the 
surrounding shale geology and therefore resulted in an increase in the 
permeability of the quarry.  This is discussed further in Sections 4.2, 4.4 
and 4.5. 

As discussed above, the geology surrounding the site may be characterised as 
shales with occasional interbedded sandstones. Although no water strike was 
reported in GW018361, the sandstone strata, identified at depths of 92.04-99.06 
m bgl, 150.87-194.46 m bgl and 195.68-217.62 m bgl (Table 4.1) are more likely 
to be associated with groundwater flow, due to the higher permeability of this 
material by comparison to shale. 



 

 
ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0071234RP01 GROUNDWATER/FINAL/AUGUST 2008 

15 

4.1.7 Groundwater Elevations 

A search of the DECC Web Atlas indicates that there are 20 registered bores 
located within approximately 5 km of the site.  The bores range in depth from 
6 m bgl to 218 m bgl. The groundwater elevation has been recorded for seven 
of the 20 wells and ranged from 3.9 to 17 m bgl within bores at depths 
between 6 and 78 m bgl. 

Based on the elevation of the nearest discharge zone (Ropes Creek), IGGC 
(2007) suggested that the groundwater elevation at the site should be 
approximately 50 m AHD.  However, the presence of the quarry (-57 m AHD 
deep) has resulted in a depressurisation of the local groundwater which may 
extend a kilometre or more from the quarry in the deep aquifer. 

4.1.8 Groundwater Usage 

There are 20 registered bores located within approximately 5 km of the site, as 
reported on the DECC NSW Web Atlas. Groundwater usage within 5 km of 
the site is limited, with only two (GW028414 located 1.5 km from the site and 
GW028415 located 3 km from the site) of the 20 wells utilised for abstraction 
purposes.  These wells are installed to a maximum depth of 8 m bgl within the 
shallow perched water table. The remaining wells were utilised for 
monitoring purposes and one well (GW018361) was installed to a depth of 
217 m bgl for waste disposal purposes. 

IGGC (2007) indicated that groundwater associated with igneous bodies such 
as a diatreme can be highly alkaline, with high levels of inorganic nitrogen. In 
addition, the surrounding groundwater could also be characterised by high 
salinity levels due to connate salts within the formation. 

The paucity of wells identified within the area reflects the low yields of the 
aquifers, indicating the poor resource potential of the aquifers in this area. 

4.1.9 Groundwater Quality 

Only three of the registered bores located within approximately 5 km of the 
site (DECC NSW Web Atlas) have available salinity data.  Of these, two wells 
(GW102673 and GW102674) are screened within the Bringelly Shale deposits.  
The total dissolved solids data from these two wells approximates 
4,500 mg/L, which is above the ANZECC (2000) threshold criteria for 
domestic and stock use, suggesting that the aquifer system is of limited use.   
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Shallow groundwater within five unregistered monitoring wells located 
within the adjacent Hanson1 site had Electrical Conductivity (EC) 
measurements ranging from 937 to 30,000 μS/cm (IGGC, 2007), with an 
average of 10,592 μS/cm (7,096 mg/L TDS).  This data also suggests that local 
shallow groundwater quality is poor and of limited human and 
environmental value.  

IGGC (2007) took EC measurements from the quarry pond and from a seepage 
point along the quarry wall in 2005 after a period of significant rainfall.  
Conductivities of 1,288 μS/cm (867 mg/L TDS) were measured in the pond 
and 1,973 μS/cm (1,321 mg/L TDS) in waters from the seepage face.  Due to 
variable EC data within surrounding wells screened within the Bringelly 
Shale, the relative contributions of rainfall and groundwater to the quarry pit 
cannot be estimated using salinity data.  

A water sample from the quarry sump was scheduled by IGGC (2007) for 
cation and anion analysis.  The analysis results are presented in Table 4 of 
Annex H and are discussed in more detail in Section 4.3. 

4.1.10 Pit Seepage 

Anecdotal information supplied in the IGGC (2007) report indicates that water 
is pumped from the quarry pit sump at a rate of 40 L/min for on average two 
hours every two to three days. More frequent pumping is conducted during 
wet conditions and less frequent pumping is conducted during dry 
conditions.  Based on this information a maximum groundwater seepage rate 
(including the influence of rainwater) was estimated to be 125 m3/day.  IGGC 
(2007) indicated that this rate of seepage was very low for the large size of the 
quarry. This was supported by observations of very little seepage through the 
walls of the quarry, although some isolated locations of seepage from the pit 
walls were noted after rainfall by IGGC (2007), during water sampling events 
in 2005. 

                                                      

1  The Hanson site is located to the South East of the quarry pit and operations on this 
land include processing, stockpiling and transport of materials for the building and 
construction industry.  
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4.2 FIELD OBSERVATIONS 

4.2.1 Geological and Hydrogeological Observations 

The locations of the bores installed on the site are shown in Figure 2 of 
Annex A. 

The geological logs recorded at each location at the site are presented in Annex 
C and photographs of the exposed faces along the quarry pit wall are 
presented in Annex B.  Details of the borehole and well installations are 
summarised in Table 4.2 below. 

Table 4.2 Well Details 

Well 
Name 

TOC 
(mAHD) 

Depth 
(m bTOC) 

Depth of screen 
(m bTOC) 

Depth 
Classification 

Lithology of 
Screen 

BH01 69.217 133.8 127.8-133.8 Deep Shale 
BH02 69.192 49.7 43.7-49.7 Intermediate Shale 
BH03 80.347 140.8 134.8-140.8 Deep Shale 
BH04 80.486 49.6 43.6-49.6 Intermediate Shale 

BH05 80.554 20.7 14.7-20.7 Shallow 
Clay/shale 

interface 
BH06 85.187 147.9 141.9-147.9 Deep Shale 
BH07 85.123 50.8 44.8-50.8 Intermediate Shale 

BH08 85.018 20.8 14.8-20.8 Shallow 
Clay/shale 

interface 

BH09 69.233 20.0 14.0-20.0 Shallow 
Clay/shale 

interface 

1. TOC – top of well casing 

2.  m bTOC -  metres below the top of the well casing  

3.  m AHD – metres above Australian Height Datum 

 
The geological and hydrogeological observations made by ERM scientists 
during the fieldwork are summarised as follows: 

• the bore logs suggest that the subsurface geology consist of brown silty clay 
or fill material (0 to 18 m bgl), underlain by a weathered bedrock zone 
characterised by grey clay and shale (18 to 32 m bgl). This is underlain by 
soft, followed by hard shale with some siltstone noted (32 to 146 m bgl).  
This generally concurs with the geology observed in the exposed quarry 
faces; 

• sandstone units, which are more likely to be water bearing were not 
encountered during the drilling.  This also concurs with the geology 
observed in the exposed quarry faces; 

• depths at which lithological changes were identified are generally only 
accurate to 2 metres due to the water flush rotary drilling method that was 
used; 
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• photographs 9 to 17 of Annex B present profiles of the pit walls.  The photos 
suggest that faulting and volcanically impacted/deformed country rock is 
apparent along the eastern and southern walls of the pit.  The western edge 
of the pit is more uniform suggesting that either intact breccia intrusion or 
intact shales extend out from the western wall;  

• in general, the intact shales/siltstones appeared to be relatively 
impermeable, with little water lost from the boreholes during the drilling at 
depth. At borehole BH01, fracturing in the shale was potentially 
encountered between 120 and 121 m during drilling works and significant 
water loss was noted from 123 m bgl to 134 m bgl; 

• the silty clays and fill material at the surface of the boreholes appeared to 
be relatively permeable.  Significant loss of water was noted when drilling 
through the fill material (0 to 15 m bgl) at boreholes BH03, BH04 and BH05 
(located along the northern perimeter of the quarry);  

• photographs 12 to 17 of Annex B present the locations of seepage within the 
pit.  Seepage was observed to be very isolated from the exposed 
unconsolidated clay and weathered shale faces.  Seepage from the deeper 
shale units was more substantial but was generally observed to be isolated 
and insufficient to induce flow or surface ponding at the bottom of each of 
the seepage faces.  However, seepage from the fractured zone on the 
southern wall did initiate ponding and minimal surface flow.  Overall the 
seepage was observed to be very low and likely to be less than 10 m3/day; 
and 

• the different lithologies observed within the pit were not observed to 
coincide with increased seepage suggesting that any remaining volcanic 
breccia units have a similar permeability to the surrounding shales and do 
not impact overall seepage into the pit. 

4.3 WATER SAMPLING RESULTS 

4.3.1 Field Chemical Parameters 

Table 3 of Annex H presents the field parameters obtained after purging the 
wells for sampling.  The results are summarised as follows:  

• EC ranged between 693 μS/cm and 8,300 μS/cm for the shallow wells and 
630 μS/cm and 8,710 μS/cm for the deeper wells (i.e. intermediate and 
deep) in the Bringelly Shale.  It is noted that the results of the initial 
sampling event completed in November 2007 may be impacted by residual 
water used for drilling; 

• EC results are generally higher than the human health and ecological 
investigation levels; 
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• while EC results from the wells are generally higher than the 
concentrations measured within the quarry pond the results are generally 
too variable to draw a significant conclusion about the potential dilution of 
groundwater within the quarry sump/pond by surface water; 

• EC results from BH02 and BH09 sampled in November 2007, located on the 
western perimeter of the site near the weighbridge shed, were lower (630 
µS/cm and 693 µS/cm respectively) than those reported for the remaining 
wells.  During groundwater sampling in November 2007 it was noted that 
pooled water on the surrounding ground surface was potentially seeping 
into BH02 and BH09, which may have resulted in dilution of the 
groundwater and hence resulted in a lower EC value.  This conclusion is 
consistent with the variability in EC results recorded between the sampling 
events; 

• pH ranged between 6.99 and 8.54 for shallow wells and 7.05 and 11.59 for 
deeper wells screened within the shale (i.e. intermediate and deep wells).  
The pH is generally within suitable ranges to prevent significant corrosion 
to piping and fitting systems, suggesting that background water quality is 
unlikely to result in corrosion of the leachate collection system 
infrastructure.  Some of the pH data are above the investigation level for 
the protection of human health and ecosystems; 

• temperature ranged between 18.7 oC and 21.3 oC for shallow wells and 
18.2 oC and 23 oC for deeper wells; 

• redox potential ranged between -7 mV and 139 mV for shallow wells and -
210 mV and 153 mV for deeper wells;  

• dissolved oxygen ranged between 1.44 ppm and 2.41 ppm for shallow 
wells and 0.15 ppm and 3.79 ppm for deeper wells.  This is below the 
minimum investigation level for lowland river systems and human health. 
The quarry pond had acceptable concentrations of dissolved oxygen (9.5 
ppm); and 

• Overall the field chemical parameter data suggests that background 
groundwater quality is of limited human and environmental value. 

4.3.2 Laboratory Results 

The analytical results for water samples taken at the site are presented in Table 
4 of Annex H.   

BH02 and BH08 generally have higher reported concentrations of cations and 
anions from the second sampling event than concentrations reported for the 
initial sampling event.  This suggests that the initial sampling within BH02 
and BH08 may have been impacted by freshwater introduced during slug 
testing and drilling. 

The concentrations presented in the Table 4 of Annex H were compared against 
the adopted investigation levels. 
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The laboratory results suggest that the background concentrations within the 
shallow perched groundwater are in excess of the human health aesthetic 
investigation level for sodium and chloride. Concentrations of ammonia in 
two of the three shallow groundwater wells also exceed the Human Health 
Investigation Level. 

Isolated concentrations of nitrate and ammonia in excess of Ecological 
Investigations Levels were also observed within the shallow perched 
groundwater aquifer. 

Concentrations of ammonia in excess of Human Health and Ecological 
Investigation Levels are present in the deeper regional aquifer system.  
Chloride and sodium concentrations in excess of the aesthetic investigation 
levels are also apparent in samples obtained from the deeper regional aquifer 
system. 

The quarry pond also has concentrations of nitrate in excess of the Ecological 
Investigation Level. 

The results suggest that the background shallow and regional groundwater 
quality is of limited human and environmental value. 

4.3.3 Chemical Characterisation 
Figure 4 of Annex A presents piper plots of the cations and anions reported in 
groundwater.  The data presented are summarised as follows: 

• shallow groundwater quality is variable and generally ranges between Na-
HCO3-SO4 dominated water within BH05 (which may be screened within 
fill material) and Na-Cl-HCO3 dominated water screened within the clay 
and weathered shale; 

• deeper regional groundwater can generally be characterised as Na-Cl-
HCO3 dominated water. However, the piper plot suggests distinct 
variations relative concentrations of HCO3 within the deeper water 
samples.  The results from BH02 are slightly variable in characterisation 
between sampling events, which is likely to be due to interference from 
surface run-off and poor sample recovery from this well; 

• the samples from the quarry pond, collected as part of the groundwater 
assessment by IGGC (2007), can be characterised as Na-HCO3-SO4 
dominated water; and 

• a clear relationship between shallow groundwater, deep groundwater and 
surface water within the quarry pit is not apparent within the piper 
diagram (Figure 4 of Annex A).  As such, a relationship between the quarry 
pit surface water2 samples and groundwater contributions cannot be 
established using the water chemistry results.  However, the absence of a 
relationship between the deep regional aquifer system and the quarry pit 
water supports the presence of relatively small volumes of groundwater 
seepage into the pit relative to surface water flows.  

                                                      

2 The quarry pit surface water sample was obtained by IGGC in 2005 and reported in 
IGGC (2007).  
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4.3.4 QA/QC 

The field and laboratory QA/QC results for the water samples obtained are 
outlined below. 

All water sampling was conducted in accordance with ERM’s SOP, by an 
experienced sampler. 

While standard sampling procedures were adopted, including allowing at 
least seven days after development for the wells to settle before sampling, and 
abstraction of at least three well volumes before sampling, it is recognised that 
the results may still be impacted by water introduced into the quarry during 
drilling.  This is particularly likely for samples obtained from the deeper wells 
(>40 m deep), which were generally pumped dry and had very low recovery 
rates, preventing effective sample retrieval of the recovered natural 
groundwater. 

In recognition of this, a second groundwater sampling event was completed in 
February/March 2008 with the aim of obtaining groundwater samples at a 
suitable time after previous drilling and hydraulic testing to have allowed 
water quality within the wells to equilibrate with in situ groundwater quality.  
The sampling event was conducted by ERM environmental scientists in 
accordance with the ERM SOP for groundwater sampling.  Despite this, 
recovery in BH02, BH04 and BH08 was insufficient to provide confidence that 
the water sampled was indicative of in situ groundwater quality surrounding 
the well.  This is not due to the sampling methodology used but rather due to 
a lack of groundwater recovery, which suggests the potential absence of a 
groundwater system in this area. 

The water quality meter used to monitor field chemical parameters was 
supplied by Enviroequip Rentals, with a calibration certificate indicating that 
it had been calibrated for use at this site.  The water quality meter was also 
calibrated at the start of each day.  Wells were purged of the recommended 
three well volumes or pumped dry, and all field chemistry parameters 
monitored had stabilised to within acceptable limits prior to samples being 
obtained.  This suggests that the water samples obtained were indicative of 
the water quality at the location being sampled. 

A QA/QC procedure was also undertaken to review the validity of the 
reported laboratory data against guidance documents, including NATA 
(1995), NEPM (1999) and USEPA (1994).  The QA/QC checks were completed 
on the final laboratory report E0715646 from ALS Laboratories and reports 
E036376, E036442, E036715 and E036886 from LABMARK laboratories.  . 
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The QA/QC review included: 

• determining that appropriate handling (chain of custody) of the samples 
was undertaken between the site and the laboratory; 

• that laboratory analysis had been completed inside recommended holding 
times of the analytes being tested; and 

• evaluating the accuracy of the laboratory analytical methods, which is 
measured as percent recovery (%R).  These tests were performed on matrix 
spikes (specifically to test the interactive effects of the sample matrix on the 
analyte being measured) and laboratory surrogates (specifically to test the 
performance of the method extraction process). 

The results of the laboratory QA/QC review are summarised as follows: 

• all samples were intact and within recommended temperature ranges when 
received by the laboratory;  

• all samples were analysed within the recommended holding times for each 
analyte with the exception of nitrate analysis which exceeded the 
recommended holding time of 24 hours by one to two days during the first 
sampling event.  All nitrate analysis from the second sampling event was 
completed within acceptable holding times.  Therefore the variability in the 
nitrate results between the sampling events presented in Table 4 of Annex H 
may potentially be due to laboratory holding times. The results of second 
round of analysis should, therefore, be considered in preference to the 
initial nitrate analysis; 

• concentrations reported for laboratory method blanks were below the 
laboratory detection limits for all samples and are therefore considered to 
be acceptable; 

• laboratory matrix spike percent recovery results were found to be within 
the expected control limits of 70% to 130%; and 

• laboratory recoveries of surrogate compounds added to water samples, as 
reported in the final certificates of analysis, were within USEPA 
documented limits and considered acceptable. 

The QA/QC summary of this review is provided in the laboratory reports 
(Annex G). 
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Based on the assessment of laboratory QA/QC data, the field investigation 
procedures and reported analytical results are considered to have produced 
valid and representative concentrations of the analytes tested.  In particular, 
the second sampling event is considered to have produced results indicative 
of the in-situ groundwater quality.  However, due to the absence of a 
consistent recovery in groundwater at BH02, BH04, and BH08 it cannot be 
assumed with certainty that a groundwater system is present at these 
locations.  Therefore, the groundwater results for these wells should be 
considered with caution. 

 

4.4 GROUNDWATER ELEVATIONS 

Annex F presents the groundwater elevations for the wells installed around 
the site.  The data presented are summarised below: 

• groundwater elevations in the deeper wells (BH01, BH03 and BH06) appear 
to have recharged by 30 to 35 m between the groundwater sampling event 
and slug testing completed in November 07 and the groundwater sampling 
event completed in February/March 08.  This increase in groundwater 
elevations cannot be attributed to residual water introduced during 
hydraulic testing.  The groundwater elevations within these wells ranged 
between approximately 14.3 and 24.2 m AHD prior to sampling in 
February/March 08 but had not stabilised.  The rising groundwater 
elevations in these wells approximate 70 to 80 m above the base of the 
quarry pit (approx. -58 mAHD) suggesting that a steep regional 
groundwater gradient is present around, and is directed into, the pit.  
Variability in the relative groundwater elevations within these wells is 
likely to be due to the relative distance of each well from the pit walls.  The 
groundwater elevation gradients around the pit support the presence of 
very low permeability geology and suggest that fracturing is unlikely to 
exert a significant control on groundwater movement in this area or that 
fracturing in this area is also of low permeability; 
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• groundwater elevations in the intermediate wells (BH02, BH04 and BH07) 
also appear to have recharged between the groundwater sampling event 
and slug testing completed in November 07 and the groundwater sampling 
event completed in February/March 08.  BH02 has recharged by 
approximately 12 metres, which may be partially attributed to impacts 
from surface run-off in this area.  BH04 and BH07 have recharged by 
approximately 4 metres during this period.  The slow recovery rate and low 
total recovery within BH02 and BH04 after purging during the 
February/March sampling raises uncertainty that the potential recharge 
observed between sampling events is reflective of the regional water table 
elevations and suggests that water within these wells may be residual 
water from drilling and hydraulic testing. However, there are sufficient 
observation data from BH07 after the February/March sampling round to 
suggest approximately 6 m of recharge in this well, which is likely to be 
indicative of the regional groundwater table or a perched water table. The 
groundwater elevations within the intermediate wells ranged between 
approximately 42 and 54 m AHD immediately prior to the 
February/March 08 sampling event, which is higher than the rising water 
elevations observed within the deeper wells; and 

• groundwater elevations within the shallow wells at the site generally 
ranged between 59 and 69 m AHD prior to the sampling event completed 
in February/March 08, which is above the groundwater elevations present 
within the intermediate and deep wells. However, stabilisation of the 
deeper wells has not presently occurred.  The recovery in BH09 back to a 
relatively constant water elevation after sampling events suggests the 
presence of a shallow groundwater system at this location. The 
groundwater elevation within BH08 gradually declines after hydraulic 
testing and has minimal recovery after the second sampling event in 
February/March 08. This suggests that water in this well may be attributed 
to drilling and slug testing and suggests the absence of a shallow 
groundwater system at this location.  The groundwater elevation within 
BH05 has trended back to a constant water elevation after hydraulic testing 
and groundwater sampling events, which suggests the presence of a 
shallow groundwater system in this area.  A gradually rising water 
elevation between sampling events also supports this conclusion. Overall, 
the groundwater elevations in shallow wells suggest the presence of a 
discontinuous shallow groundwater system within the weathered shale 
and clay overburden at the site.  This is supported by the absence of a 
continual seepage face at shallow depths around the pit. 
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4.5 AQUIFER TESTING 

Slug tests were conducted on all wells at the site on 9 November 2007.  
Monitoring of groundwater elevations continued throughout the day, with 
three groundwater monitoring rounds (in which all wells were included) 
completed after initial recovery of the wells.  Due to very slow dissipation of 
the introduced slug of water in the deeper wells, a fourth monitoring round 
was completed the following day to further quantify falls in water levels. Due 
to the negligible responses over the monitoring period within the intermediate 
and deeper wells further analysis was completed using long term water 
elevation monitoring data. This analysis used long term groundwater 
recovery data from wells BH01 (deep), BH03 (deep), BH06 (deep) and BH07 
(intermediate). 

The observed data and analytical results for each well are provided in 
Annex E. Table 5 of Annex H also presents the calculated hydraulic parameters 
for the slug tests completed. The data are summarised as follows: 

• the hydraulic conductivities (Ks) estimated for the shallow wells (BH05, 
BH08 and BH09) ranged between 0.21 m/day and 0.25 m/day at BH05 and 
1.46 x 10-3 m/day and 3.82 x 10-3 m/day at BH08.  These Ks are indicative 
of the permeabilities of the fill (BH05) and the weathered clay and shale 
(BH08 and BH09), which the shallow bores were screened within; 

• the K calculated from slug testing for BH04, which was the only well 
screened within the deeper shale strata to have an observed fall in water 
elevations after a slug of water was introduced, ranged between 6.37 x 10-6 
m/day and 7.90 x 10-6 m/day.  This is consistent with typical hydraulic 
conductivities of un-fractured shales which range from 1 x 10-8 to 1 x 10-6 
m/day (Weight and Sonderegger, 2000) ; 

• hydraulic analysis of the long term water elevation data for deep wells 
BH01, BH03 and BH06 and intermediate well BH07 ranged between 1.75 x 
10-6 and 8.7 x 10-6, which is consistent with the hydraulic testing result for 
BH04, which is also screened within shale;  

• It was anticipated that the hydraulic testing results would have been higher 
for BH01 due to the potential for the gravel pack in this well to be 
contacting a fracture. The estimated top of the gravel pack is at, or about, 
the estimated location of fracturing (Annex C). Given the drilling and 
installation methods used, an accuracy of +/- 2 m can be expected and 
therefore, it may be that the gravel pack did not extend to the depth of 
fracturing; 

• based on the permeabilities of the geology around the quarry, it is unlikely 
that groundwater yields would be suitable for water supply purposes; and 
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• the design permeabilites of clay liners generally approximate 8.64 x 10-5 
m/day (1 x 10-9 m/s), which is the benchmark technique outlined in the 
NSW Solid Waste Landfill Guidelines (EPA, 1996).  The very low 
permeabilities calculated for the shales surrounding the quarry are below 
this, suggesting that a clay liner is unlikely to further impede leachate 
migration through the base of the landfill once in operation.  While it is 
noted that fracturing may result in localised zones of higher permeability, it 
is evident from the steep regional groundwater gradients around the pit 
that the fracture network does not exert a significant control on regional 
groundwater flow and bulk formation permeability in this area and 
therefore that any fracture network is likely to be intermittent and 
localised. 

4.6 ESTIMATED PIT SEEPAGE 

Groundwater Influx 

The primary factor determining the rate of groundwater flux is the hydraulic 
conductivity of the surrounding geology.  The estimated seepage into the pit 
via this process is outlined below.  

Based on the hydraulic conductivity calculated at the site the potential 
seepage into the quarry pit can be conservatively estimated using Darcy’s law 
which states that: 

Q = k i a           eqn 1 (Weight et al, 2001). 

Where: 

Q = discharge (m3/day); 

k = hydraulic conductivity (m/day).  The hydraulic conductivity values 
calculated for the site from the current investigation range between 
3.18 x 10-3 m/day and 0.25 m /day in the weathered shale and clay zone 
and a maximum hydraulic conductivity of 8.7 x 10-6 m/day in the shale 
zone (BH01); 

i =  the hydraulic gradient (dimensionless). The hydraulic gradient can be 
expressed as: 

dh/dL 

where: 

dh = the change in groundwater elevation (m) between 
point a and point b; and 

dL = the distance (m) between point a and b. 
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For the shallow aquifer system, dh is interpreted to be the height of the 
water level in well BH09 above the interface between the weathered 
shale/clay and intact shale, which gives an approximate value of 8 m.  
dL is interpreted to be the distance from the surrounding wells to the 
edge of the pit, which is estimated to approximate 50 m.  This gives a 
hydraulic gradient of 0.16 for the shallow aquifer system. 

For the deeper aquifer system within the shale, dh is interpreted to be 
the fall in groundwater surface between the deep wells (24 mAHD) 
and the pit base (-58 m AHD), which gives an approximate value of 82 
m. dL is interpreted to be the distance from the surrounding wells to 
the edge of the pit, which is estimated to approximate 50 m. This gives 
a hydraulic gradient of 1.64 for the deep aquifer system around the pit, 
which is likely to be conservative; and 

a =  the cross section area of discharge (m2).  For the shallow aquifer, the 
cross-sectional area is calculated to be the depth of the aquifer system (8 
m) x the perimeter of the quarry (estimated to be 1,700 m).  This gives a 
discharge zone of 13,600 m2. For the deeper aquifer, the cross-sectional 
area is calculated to be the depth of the aquifer system (82 m) x the 
perimeter of the quarry (estimated to be 1,700 m).  In this instance the 
cross-sectional area is calculated to be the area of the exposed quarry 
face (quarry walls estimated at 139,400 m2 ). 

Based in the input parameters listed above, the estimated groundwater influx 
through the walls of the quarry is estimated as follows: 

• The shallow groundwater system has the potential to contribute 257 
m3/day.  This is considered to be a high end conservative value and 
is unlikely to be real as observed seepage from the exposed pit faces 
at the interface of the weathered shale/clay and shale was observed 
to be negligible; and 

• The deeper groundwater system has the potential to contribute 2 
m3/day.  This seepage rate concurs with seepage observed within the 
pit, which was estimated to be less than 10 m3/day. 

As discussed in Section 4.1.10, seepage of groundwater into the quarry was 
estimated by IGGC (2007) using anecdotal information on pumping rates from 
the quarry pit sump to approximate 125 m3/day.   This estimate was 
considered to include a component of rainfall run-off.  Given that the 
contribution of shallow groundwater into the pit was observed to be 
negligible and that seepage from the deeper aquifer system is likely to 
approximate 2 m3/day, it is considered that the estimated 125 m3/day of flow 
into the pit primarily originates from surface water run-off. 
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Surface Water Influx 

A surface water management plan was completed for the site by Storm 
Consulting Pty Ltd (STORM) in February 2008.  The report suggests that the 
likely stormwater inflow to the quarry will approximate: 

• 107 m3/day for a dry year - this was based on the 10th percentile annual 
rainfall of 562 mm/yr recorded at the BoM weather station at Prospect 
Reservoir; 

• 195 m3/day for a median year - this was based on the 50th percentile annual 
rainfall of 831 mm/yr recorded at the BoM weather station at Prospect 
Reservoir; and 

• 342 m3/day for a wet year - this was based on the 90th percentile annual 
rainfall of 1,183 mm/yr recorded at the BoM weather station at Prospect 
Reservoir. 

The calculations were based on a quarry open area of 265,000 m2 and the 
assumption that 15 mm of initial daily rainfall is lost to evaporation and/or 
infiltration.  The results listed above are sensitive to the initial rainfall loss 
adopted. As such, there is potential for the surface inflow to the pit to 
approximate between 238 m3/day (dry year) and 560 m3/day (wet year) when 
reducing the initial rainfall loss within an acceptable range (i.e., to 5 mm).  

Further details of how these values were derived are provided in the surface 
water report, included in volume 2 of the EAR. 

The surface water inflow rate of 125 m3/day, documented in IGGC (2007), 
approximates the lower limit of the range calculated by STORM.  

A potential worst case rainfall for a 1 in 25 year 24 hour annual return interval 
(ARI) rainfall event was also calculated using the methodology outlined 
within the Australian rainfall and runoff guidelines (IEA, 1998).  The value 
calculated was 156 mm/day, which equates to a quarry inflow of 41,340 m3.  

The maximum daily rainfall recorded at Prospect Dam weather station 
approximates 321 mm and was recorded on 6 August 1986.  The run-off into 
the pit generated from this rainfall event would approximate 85,065 m3. 
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5 CONCEPTUAL SITE MODEL 

Based on the findings of this investigation, a conceptual model has been 
developed for the site, which is presented in Figure 5 of Annex A.  The figure 
presents the following key data: 

• the surficial geology comprises clay and weathered shales to depths 
approximating 32 m bgl. Some fill material was identified in wells located 
on bunded areas to depths approximating 6 m.  Intact shales predominate 
below the weathered shales down to depths approximating 146 m bgl.  A 
survey of the pit wall suggests some geological changes and fracturing 
along the eastern and southern walls of the pit. The Hawkesbury 
Sandstone) is likely to be located approximately 20 m below the base of the 
quarry;  

• background groundwater is generally of a poor quality relative to human 
health and ecological investigation levels.  The groundwater resource is 
therefore considered to be of limited water use potential and of low 
ecological value.  This is supported by the presence of a waste disposal well 
located within 2 km of the Site; 

• there is an intermittent shallow perched groundwater system located 
around the quarry within the fill, clay and weathered shale.  Permeabilities 
of these deposits range from 1.46E-3 m/day to 0.25 m/day.  Based on the 
very isolated seepage observed from the clay and weathered shales 
exposed on the pit walls, this system is not in significant hydraulic contact 
with the quarry. This suggests that, provided leachate levels within the pit 
are kept below the base of the shallow aquifer system, leachate migration 
into this system is unlikely to occur; 

• there is a deeper regional groundwater system located within the shale 
deposits.  The permeability of this shale has been calculated to be very low 
(1.75E-6 m/day to 8.7E-6 m/day).  These permeabilities are below specified 
criteria for clay liners. The elevation of this water table is likely to be in 
excess of 24 m AHD, which approximates 82 m above the pit base. This 
indicates a strong inward hydraulic gradient and suggests that the bulk 
formation hydraulic properties (including fracturing) of the surrounding 
geology are low.  Given the low permeabilities of the geology surrounding 
the pit there is unlikely to be significant hydraulic contact between the 
quarry pit and the underlying Hawkesbury Sandstone.  These factors 
negate the need for the landfill to be lined;  

• flow of groundwater into the pit is likely to be low and approximate 2 
m3/day.  This generally coincides with seepage observed within the pit; 
and 

• surface water inflow into the landfill, once operational is likely to vary 
between 39 and 204 m3/day annually.  This suggests that groundwater 
represents a small proportion of total water inflow to the quarry pit.   
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6 LEACHATE STORAGE AND DISCHARGE 

The entire volume of surface water draining into the pit is unlikely to become 
leachate as it is proposed that the landfill design will include a surface water 
run-off system, which will capture surface run-off from the pit sides before it 
mixes with landfill waste and becomes leachate.  This will serve to 
significantly reduce the volumes of leachate generated within the landfill.   

The pit surface water drainage system will comprise a suitably engineered 
drain running along the periphery of the entry road down to the base of the 
landfill pit. This will drain into a temporary stormwater retention pond 
developed on the surface of a capped section of the landfill waste, which will 
then be pumped back to the surface as surface water run-off.  The stormwater 
retention pond will be transient and will be moved across the landfill capping 
surface as infilling progresses.  As the landfill fills over time, the storm 
retention dam and drainage system will move up and remain at the surface of 
the landfill, thus preventing stormwater run-off from contacting the waste. 

In addition to the capture of the surface run-off, the infilling procedure 
adopted at the landfill will also impact the amount of rainfall potentially 
contacting waste and becoming leachate.  The landfill procedure will include 
infilling successive layers with each layer progressing in a singular direction 
across the landfill surface.  Each layer will be temporarily capped with 
compacted soil to limit rainfall infiltration.  It is conservatively estimated that 
approximately 50% of the rainfall falling onto this surface will migrate into the 
landfill waste to become leachate, while the remaining volume will either be 
trapped within the surface soil cap or run off to the stormwater capture 
system.  This capping process will result in a 450 m2 continual open 
(uncapped) area of waste. 

As each layer is finished and a new layer is begun, the capping layer will be 
progressively removed from the lower layer or perforated such that water 
infiltrating into the waste can flow unimpeded to a basal leachate collection 
system. 

At the start of land filling at the base of the pit, sufficient operational area may 
not be available to cap the waste effectively. As such leachate generated from 
the waste will mix with rain falling directly onto the landfill base.  While 
leachate generated during this time is likely to be diluted by rain falling on 
uncontaminated areas of the pit base, it will all become trapped within the 
landfill leachate system. A separate stormwater retention pond will still be 
available to capture run-off from the sides of the open pit. 

Figure 3.5 of the main Environmental Assessment (EA) report presents a 
graphical summary of the infilling process. 

It is anticipated that the ‘best case’ infilling rate of the landfill will 
approximate 400,000 tonnes/year (estimated to be 235,000 m3/year), however 
under ‘worst case’ conditions the infilling rate is likely to approximate 
1,000,000 tonnes/year (estimated to be 588,000 m3/year).  Under best case 
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conditions it is anticipated that the pit cavity will be infilled within 65 years, 
this will shorten to approximately 26 years under worst case infilling 
conditions. 

DECC requested that a spreadsheet based model be developed to assess the 
required discharge rates for leachate; the likely leachate water elevations in 
the landfill; the required leachate surface storage; and the anticipated 
discharge rate to sewer. 

The spreadsheet based model was developed in accordance with the DECC 
recommendations and included the following parameters: 

• monthly time steps over a period of 100 years; 

• the incorporation of 90th percentile wet years at year 1 and at 10 year 
intervals.  Average rainfall conditions were used for the remaining years; 

• groundwater inflow to the pit of 2 m3/day; 

• a surface area of the landfill base of 12,000 m2 and a maximum surface area 
of 265,000 m2; 

• in accordance with the Draft Environmental Guidelines, Landfilling 
(DECC, 2008) there has been an assumption that 50% of rain falling on the 
temporary capping at the surface of the landfill becomes leachate while the 
remaining rainfall runs off as surface water.  Following this it is assumed 
that 10% of rain falling on the landfill cap after closure becomes leachate; 
and 

• the spreadsheet model is also designed to incorporate the infilling 
procedure outlined above. 

Table 6.1 presents the results of the spreadsheet modelling.  The spreadsheet 
water balance model results are summarised below: 

Table 6.1 Surface water and Leachate Generation Estimates (Spreadsheet Water 
Balance Model) 

 Surface Water 
Inflow (m3/day) 

Leachate 
Generation 

(m3/day) 

Total Inflow 
(m3/day) 

Minimum  209 45 254 
10th Percentile 238 119 357 
Average  385 241 626 
90th Percentile 507 374 881 
Maximum  1,003 872 1,875 

1. Values are based on monthly rainfall data. 
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• leachate generated by the landfill waste can be expected to vary between 45 
m3/day and 872 m3/day; 

• surface run-off requiring removal from the pit can be expected to range 
between 209 and 1,003 m3/day; and 

• the results suggest a much higher total inflow (254 m3/day to 1,919 
m3/day) than the estimates reported by STORM (39 m3/day to 204 
m3/day). This is due to inherent conservatism in the spreadsheet based 
model developed to meet the DECC requirements and the methodology 
outlined in the Draft Environmental Guidelines, Landfilling (DECC, 2008).  
It is also due to the presentation of monthly data in Table 6.1 above rather 
than annual values reported by STORM. 

The results presented in Table 6.1 represent the results for a ‘best case’ landfill 
filling rate.  These results were found not to change significantly under worst 
case conditions (Refer to Annex I for the spreadsheet of the Water Balance 
Modelling). 
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Figure 6 of Annex A presents the likely variations in leachate water elevations 
with variations in leachate pumping rates.  The proposed capacity of the 
leachate collection treatment system on site will be 500 m3/day.  Pumping at 
this rate, the leachate water elevation within the landfill is estimated to 
fluctuate up to 3 m above the pit base.  

The DECC have suggested that provided leachate elevations are maintained 
below the base of regional groundwater elevations (to maintain an inward 
head gradient) leachate may be stored within the landfill.  Based on the 
regional groundwater elevations observed at the site, this would give a 
potential leachate water elevation approximating 70 to 80 m above the pit 
base, which suggests that there is potential from time to time to operate at 
lower pumping rates.  However, average pumping rates above 250 m3/day 
are likely required to conservatively ensure a suitable hydraulic gradient into 
the landfill. 

Correspondence with the DECC has indicated that leachate extracted from the 
landfill must be stored within a contained storage dam with enough freeboard 
to accept direct rainfall from a 1:25 year ARI 24 hour rainfall event.  The rain 
falling under these conditions was estimated using the methodology outlined 
in the Australian rainfall runoff guidelines (IAE, 1998) to approximate 156 
mm/day.   

Based on the above and using the methodology outlined in the Solid Waste 
Guidance (EPA, 1996) that states that 50% of rainfall becomes leachate, while 
conservatively assuming no evaporation, it is estimated that this rainfall will 
generate 20,670 m3 of leachate.  This suggests that an on-site leachate storage 
capacity of at least 20,670 m3 plus any additional storage for leachate 
generated from green waste stockpiles and free board will be required on site, 
which is significantly in excess of the 2,200 m3 proposed to store leachate at 
the site.  

However, the DECC have also stated that, “leachate may be stored within the 
landfill waste provided the saturated levels of the waste is not greater than the height 
to be able to maintain the flow of groundwater into the void from each of the fracture 
water bearing zones”.  

The proposed 20,670 m3 of potential leachate generated is likely to result in a 
worst case instantaneous increase in potential leachate water elevations of 8.6 
m (17 m for the highest rainfall event on record).  This estimated increase in 
leachate levels in the landfill above those predicted in Figure 6 of Annex A is 
unlikely to impact the groundwater gradient into the pit at pumping rates 
greater than 250 m3/day.  As such, it is considered that the landfill itself can 
be used as the primary means of storage during high rainfall events, thus 
reducing the need for significant volumes of surface storage.  Based on this the 
proposed leachate storage capacity of 2,200 m3 is considered to be acceptable. 
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The treatment system will also be required to store and treat run-off from the 
green waste area (approximating a proposed area of 5,000 m2) as well as the 
leachate from the pit.  The expected range in leachate generated from the 
green waste area is estimate to range between 0 m3/day and 22 m3/day.  
Given that the capacity of the proposed treatment system will treat 500 
m3/day and the pumping rates from the landfill may fall as low as 250 
m3/day, this is not considered to represent a potential treatment issue.  The 
storage required to hold run-off for a 1 in 25 year ARI 24 hour duration 
rainfall event from the green waste area will approximate 780 m3.  The 
proposed infrastructure is suitable to handle this volume.  An assessment has 
also been made to assess the cumulative storage in green waste over the 
lifetime of the landfill using the spreadsheet based model.  This suggests that 
to prevent exceedence of the proposed leachate storage capacity prior to 
treatment (i.e., 1,100 m3), a pumping rate of > 10 m3/day will be required at 
anytime when there is green waste leachate in storage.  It is anticipated that 
some the 10 m3/day from the green waste area will be irrigated back onto the 
green waste to aid in decomposition of the waste, however, some of this may 
need to be directed through the treatment system. 

Figure 7 of Annex A presents a graphical summary of leachate movement 
through the collection and treatment systems at the site.  

The leachate volume generated post landfill capping is estimated to average 
72 m3/day, which is based on Draft Environmental Guidelines, Landfilling 
(DECC, 2008) of 10% rainfall infiltration through the landfill cap.  This is in 
excess of the current groundwater inflow to the pit suggesting that the 
regional groundwater system may not be able to dissipate the leachate 
generated.  Therefore, after the cessation of leachate dewatering, leachate 
elevations could eventually rise above the regional groundwater elevations 
and begin recharging the shallow perched groundwater system, which is 
potentially capable of handling this recharge volume.  Given that it will take 
in excess of 40 years for the landfill waste to reach this depth time is available 
to further characterise and investigate options to mitigate leachate generation. 
However, subject to these findings a liner at shallow depths of the landfill 
maybe required.  However other options, such as higher specification landfill 
capping and ongoing pump and treatment may also be valid options to 
mitigate these potential impacts.  It is anticipated that it will take 
approximately 67 years after landfill closure and the cessation of dewatering 
for leachate levels to approximate elevations within the shallow aquifer 
system.   
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7 CONCLUSIONS 

The main aim of this investigation was to develop a conceptual site model 
based on credible geological, hydrogeological and hydrochemical data, such 
that an understanding of the likely water influx to the landfill area and 
interactions with the surrounding groundwater systems could be adequately 
characterised. Subsequently the investigation has been completed to provide 
the background data to allow the preliminary design of an appropriate 
leachate collection system for the landfill. 

The key findings of the investigation are provided below: 

• the pit geology comprises shallow fill and clay layers to 18 m bgl, clay and 
weathered shale to depths of 32 m bgl and Bringelly Shale to depths up to 5 
m below the base of the quarry (approximately 140 m bgl).  The eastern and 
southern edges of the pits are fractured and deformed, while the eastern 
and north eastern edges of the pit are relatively uniform.  The fractures are 
generally sparse and localised.  It is estimated from surrounding borehole 
information that the Hawkesbury Sandstone underlies the Bringelly shale 
approximately 20 m below the base of the quarry pit; 

• a shallow perched and intermittent groundwater system is located within 
the shallow fill and weathered shale and clay up to depths approximating 
32 m bgl.  This was observed to have little connection with the open pit 
(i.e., very little seepage was observed from the clay and weathered shale 
deposits).  Impacts to this intermittent perched aquifer system from 
leachate are likely to be minimal provided that the leachate levels remain 
below the depth of this aquifer.  Current estimates of fluctuations of the 
leachate levels during operation suggest leachate levels will be maintained 
well below this aquifer system.  In addition, the potential yield and water 
quality of this aquifer system suggest that the system is of low human and 
environmental value; 

• a deeper regional aquifer system is present within the shale and volcanic 
sediments.  The permeability of this aquifer system is very low and 
generally below the recommended permeability of clay liners. Fracture 
zones are unlikely to significantly impact flow into the pit, as evident in the 
very low seepage and very steep regional groundwater gradients into the 
pit. Overall groundwater seepage into the pit was observed to be isolated 
and low, which supports a calculated seepage of 2 m3/day into the quarry 
pit.  The potential yield and water quality of this aquifer system suggest 
that the system is of low human and environmental value;  
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• surface water input into the quarry pit void is conservatively estimated to 
range between 254 m3/day and 1,875 m3/day, of which between 45 and 872 
m3/day will become leachate (averaging 241 m3/day).  The pumping rates 
required to dewater this leachate, while meeting DECC requirements to 
maintain an inward head gradient, will range between 250 m3/day and 500 
m3/day.  This pumping rate is within the design specification of the 
proposed leachate collection system.  Pumping at the proposed design 
capacity of 500 m3/day will result in a 3 metre variation in leachate 
elevations above the base of the landfill.  This will maintain an inward head 
gradient to the landfill and prevent leachate from migrating into the 
surrounding regional aquifer system.  Pumping at this rate will also 
provide enough capacity to allow an instantaneous rainfall event from a 1 
in 25 year 24 hour event (and the highest rainfall event on record) to be 
effectively stored within the landfill without impacting on the inward 
groundwater gradient to the landfill.  As such the proposed leachate 
storage capacity of 2,200 m3 is considered to be acceptable; and 

• After cessation of landfilling and capping of the landfill, leachate generated 
is likely to average 72 m3/day.  After the cessation of pumping there is 
potential for groundwater elevations to eventually rise above the regional 
groundwater system and recharge the shallow system.  However, given the 
low human and environmental value of surrounding groundwater systems 
monitoring should be used as a first step to quantify potential adverse 
impacts, with continued leachate dewatering instigated as required. 
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Annex B 

Photographs 



 

 

 

 



Photograph 1   

Looking west across the quarry towards the Dial a 
Dump weigh bridge. 

 

Photograph 2   

Looking east across the quarry towards Hanson 
operations. 

 

Photograph 3   

Drilling BH03 (deep) on the northern side of the 
quarry. 
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0071234 Light Horse Landfill 



Photograph 4   

Drilling BH06 (deep) on the eastern perimeter of 
quarry. 

 

Photograph 5   

Drilling BH01 (deep) on the western side of the 
quarry adjacent to the weigh bridge. 

 

Photograph 6   

Typical geology of the deep wells with surface 
samples displayed in the top left corner. 
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Photograph 7   

BH03 (deep) completed with monument gatic 
cover and lock. 

 

Photograph 8   

Groundwater sampling on the western perimeter of 
the quarry near the weigh bridge. 

 

Photograph 9   
Clay and weathered bedrock on the western pit 
face. 

 

Photographs 

0071234 Light Horse Landfill 



Photograph 10   

Clay and weathered shales on the eastern pit face.

Photograph 11   

Fracturing on the south eastern pit wall. 
 

Photograph 12   
Deformation of the geology on the eastern pit wall 
and zones of seepage. 
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Photograph 13   

Geological deformation and faulting on the south 
eastern pit walls. 

 

Photograph 14   

Seepage from the southern wall fractured zone. 
 

Photograph 15   
Seepage from the western pit wall. 
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Photograph 16   

Isolated seepage from the shallow clay and 
weathered shales. 

 

Photograph 17   

Isolated seepage from the shallow clay and 
weathered shales. 
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Borelogs 



 



ID:Client:
Project No:
Project Name:
Site Name:
Site Address:

Drill Start Date:
Drill Finish Date:
Drill Co:
Driller:
Drill Method:
Hole Type:

Total Depth (m):
Hole Diam. / Width (mm):
Casing Type:
Casing Diam. (mm):
Surface Completion:
Water Elevation:

Water Level (Final):
RL Ground:
RL Case:
East MGA:
North MGA:

Log By:
Checked By:

Page 1 of 3

ERM Australia Pty Ltd

Lithology
Sy

m
bo

l

W
ell

Re
co

ve
ry

De
pt

h
(m

)

0

10

20

30

40

50

Sample
Type

Sample
Details Remarks

NOTE: This bore log is for environmental purposes only and is not intended to 
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BH01Dial a Dump
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Lighthorse Landfill
Eastern Creek Quarry: Western Side of Quarry, Near Weigh Bridge

Archbold Road, Eastern Creek, NSW
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1

Ground Surface
Concrete
Silty Clay
Light brown, dry, stiff, low to medium plasticity, silt 
content increased from 0.3 to 6 m bgl then decreased 
with depth, trace siltstone fragments. Siltstone 
fragments increasing from 5 m bgl.

Clay 
Grey, some siltstone fragments, increasing with depth.

Siltstone
Grey, trace clay.

Shale
Grey.
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Water flush rotary used 
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Drilling was easy between 40 
and 85 m bgl.
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Some siltstone fragments at 91 m bgl.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

BH01Dial a Dump
0071234

Lighthorse Landfill
Eastern Creek Quarry: Western Side of Quarry, Near Weigh Bridge

Archbold Road, Eastern Creek, NSW

3 October 2007
6 October 2007

McDermott Drilling
Shaun Taylor

Auger/Water Flush Rotary
Monitoring Well

134.2 m bgl
99 mm

Class 15 Threaded PVC
50 mm ID
Flush Gatic Cover

96.02 m bTOC

N/A
N/A

N/A
N/A
N/A

E.W.
S.C.

1

End of hole at 134.2 m bgl

End of Log

A fracture was potentially 
encountered between 120 and 
121 m bgl. Significant water 
loss was noted during drilling 

from 123 m bgl.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

BH02Dial a Dump
0071234

Lighthorse Landfill
Eastern Creek Quarry: Western Side of Quarry, Near Weigh Bridge

Archbold Road, Eastern Creek, NSW

26 October 2007
29 October 2007

McDermott Drilling
Shaun Taylor

Auger/Water Flush Rotary
Monitoring Well

50 m bgl
99 mm

Class 15 Threaded PVC
50 mm I.D.
Flush Gatic Cover

N/A

N/A
N/A

N/A
N/A
N/A

E.W.
S.C.

1

Ground Surface
Concrete
Silty Clay
Brown, dry, stiff, low plasticity.

Clay
Grey, some shale fragments, shale fragments 
increasing with depth.

Shale
Grey.

End of hole at 50 m bgl.

End of Log

Solid flight auger was used 
between 0 and 6.0 m bgl.

Water flush rotary was used 
between 6.0 and 50 m bgl.

Well Construction
0-44 m bgl Class 15 PVC 

threaded, 44-50 m bgl Class 
15 slotted PVC screen (1 mm 

slots), 0-41 m bgl 
cement/bentonite grout, 

41-42.5 m bgl washed fine 
sand, 42.5-50 m bgl washed 

2-5 mm gravel.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

BH03Dial a Dump
0071234

Lighthorse Landfill
Eastern Creek Quarry: Northern Side of Quarry

Archbold Road, Eastern Creek, NSW

9 October 2007
12 October 2007

McDermott Drilling
Shaun Taylor

Auger/Water Flush Rotary
Monitoring Well

140 m bgl
99 mm

Class 15 Threaded PVC
50 mm I.D.
Monument Gatic

102.795 m bTOC

N/A
N/A

N/A
N/A
N/A

E.W.
S.C.

1

Ground Surface
Fill
Silt, grey, dry, dense, trace shale fragments, trace 
organic matter.

Fill
Silty clay, mottled dark brown and reddish brown, dry, 
soft, high plasticity.
Silty Clay
Light brown, soft, trace shale fragments, shale 
increasing from 13 m bgl.

Clay
Grey, trace shale fragments.

Shale
Grey.

Solid flight auger was used 
between 0 and 7.0 m bgl.

Water flush rotary was used 
between 7.0 and 140 m bgl.

Significant water loss between 
10 and 15 m bgl 

(approximately 5000L). 
Continued water loss during 

remainder of drilling.

Well Construction
0-134 m bgl Class 15 PVC 
threaded, 134-140 m bgl 

Class 15 slotted PVC screen 
(1 mm slots), 0-125 m bgl 
cement/bentonite grout, 

125-125.5 m bgl washed fine 
sand, 125.5-140 m bgl 
washed 2-5 mm gravel.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

BH03Dial a Dump
0071234

Lighthorse Landfill
Eastern Creek Quarry: Northern Side of Quarry

Archbold Road, Eastern Creek, NSW

9 October 2007
12 October 2007

McDermott Drilling
Shaun Taylor

Auger/Water Flush Rotary
Monitoring Well

140 m bgl
99 mm

Class 15 Threaded PVC
50 mm I.D.
Monument Gatic

102.795 m bTOC

N/A
N/A

N/A
N/A
N/A

E.W.
S.C.

1

Drilling considered easy 
throughout profile.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

BH03Dial a Dump
0071234

Lighthorse Landfill
Eastern Creek Quarry: Northern Side of Quarry

Archbold Road, Eastern Creek, NSW

9 October 2007
12 October 2007

McDermott Drilling
Shaun Taylor

Auger/Water Flush Rotary
Monitoring Well

140 m bgl
99 mm

Class 15 Threaded PVC
50 mm I.D.
Monument Gatic

102.795 m bTOC

N/A
N/A

N/A
N/A
N/A

E.W.
S.C.

1

End of hole at 140 m bgl

End of Log

Water level measured at 
102.795 m bTOC on 29/10/07.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

BH04Dial a Dump
0071234

Lighthorse Landfill
Eastern Creek Landfill: Northern Side of Quarry

Archbold Road, Eastern Creek, NSW

15 October 2007
16 October 2007

McDermott Drilling
Shaun Taylor

Auger/Water Flush Rotary
Monitoring Well

49.5 m bgl
99 mm

Class 15 Threaded PVC
50 mm I.D.
Monument Gatic

46.22 m bTOC

N/A
N/A

N/A
N/A
N/A

E.W.
S.C.

1

Ground Surface
Fill
Silt and gravel, grey, dry, loose, gravel sub rounded to 
sub angular, maximum 3 cm in diameter.

Fill
Concrete and blue metal gravel, grey, dense.
Fill
Clay, reddish brown, soft, high plasticity, trace shale 
gravel, sub angular.

Clay
Greyish brown, soft, high plastcity, some shale 
fragments, shale increasing with depth.
Shale
Grey, trace clay, clay decreasing with depth

Shale
Grey

End of hole at 49.5 m bgl.

End of Log

Solid flight auger was used 
between 0 and 6.0 m bgl.

Water flush rotary was used 
between 6.0 and 50 m bgl.

Water loss noted while drilling 
through fill material. Steady 

water loss noted during 
remainder of drilling.

Well Construction
0-43.5 m bgl Class 15 PVC 
threaded, 43.5-49.5 m bgl 

Class 15 slotted PVC screen 
(1 mm slots), 0-39.4 m bgl 
cement/bentonite grout, 

39.4-40.9 m bgl washed fine 
sand, 40.9-49.5 m bgl washed 

2-5 mm gravel.

Water level measured at 
46.22 m bTOC on 29/10/07.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

BH05Dial a Dump
0071234

Lighthorse Landfill
Eastern Creek Quarry: Northern Side of Quarry

Archbold Road, Eastern Creek, NSW

22 October 2007
22 October 2007

McDermott Drilling
Shaun Taylor

Auger/Water Flush Rotary
Monitoring Well

20.68 m bgl
99 mm

Class 15 Threaded PVC
50 mm I.D.
Monument Gatic

12.705 m bTOC

N/A
N/A

N/A
N/A
N/A

E.W.
S.C.

1

Ground Surface
Fill
Silt and shale gravel, grey, dry, loose, gravel sub 
rounded to sub angular, maximum diameter 2 cm.

Shale
Grey.

No sample return due to significant water loss.

End of hole at 20.68 m bgl.

End of Log

Solid flight auger used 
between 0 and 6.0 m bgl.

Water flush rotary used 
between 6.0 and 20.68 m bgl.

Significant water loss from 6 m 
bgl. No sample return from 9.0 

to 20.0 m bgl due to water 
loss.

Water level measured at 
12.705 m bTOC on 23/10/07.

Well Construction
0-14.68 m bgl Class 15 PVC 
threaded, 14.68-20.68 m bgl 
Class 15 slotted PVC screen 
(1 mm slots), 0-10.0 m bgl 
cement/bentonite grout, 

10.0-12.0 m bgl washed fine 
sand, 12.0-20.68 m bgl 
washed 2-5 mm gravel.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

BH06Dial a Dump
0071234

Lighthorse Landfill
Eastern Creek Quarry: Eastern Side of Quarry

Archbold Road, Eastern Creek, NSW

22 October 2007
24 October 2007

McDermott Drilling
Shaun Taylor

Auger/Water Flush Rotary
Monitoring Well

146 m bgl
99 mm

Class 15 Threaded PVC
50 mm I.D.
Monument Gatic

128.98 m bTOC

N/A
N/A

N/A
N/A
N/A

E.W.
S.C.

1

Ground Surface
Fill
Silty clay, black to dark brown, moist, stiff, high 
plasticity, trace blue metal gravel. Colour changes to 
reddish brown from 1.0 m bgl.
Fill
Silty clay, brown, dry, stiff, medium plasticity, trace 
gravel.
Clay
Greyish brown, trace shale fragments, shale 
fragments increasing with depth.

Shale
Grey, siltstone lenses at 16, 20 and 38 m bgl.

Shale
Grey.

Solid flight auger was used 
between 0 and 6.0 m bgl.

Water flush rotary was used 
between 6.0 and 146 m bgl.

Well Construction
0-140 m bgl Class 15 PVC 
threaded, 140-146 m bgl 

Class 15 slotted PVC screen 
(1 mm slots), 0-130.5 m bgl 

cement/bentonite grout, 
130.5-131 m bgl washed fine 
sand, 131-146 m bgl washed 

2-5 mm gravel.

No significant water loss noted 
during drilling.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

BH06Dial a Dump
0071234

Lighthorse Landfill
Eastern Creek Quarry: Eastern Side of Quarry

Archbold Road, Eastern Creek, NSW

22 October 2007
24 October 2007

McDermott Drilling
Shaun Taylor

Auger/Water Flush Rotary
Monitoring Well

146 m bgl
99 mm

Class 15 Threaded PVC
50 mm I.D.
Monument Gatic

128.98 m bTOC

N/A
N/A

N/A
N/A
N/A

E.W.
S.C.

1
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

BH06Dial a Dump
0071234

Lighthorse Landfill
Eastern Creek Quarry: Eastern Side of Quarry

Archbold Road, Eastern Creek, NSW

22 October 2007
24 October 2007

McDermott Drilling
Shaun Taylor

Auger/Water Flush Rotary
Monitoring Well

146 m bgl
99 mm

Class 15 Threaded PVC
50 mm I.D.
Monument Gatic

128.98 m bTOC

N/A
N/A

N/A
N/A
N/A

E.W.
S.C.

1

End of hole at 146 m bgl.

End of Log

Water level measured at 
128.985 m bTOC on 29/10/07.

Drilling noted to be difficult 
from 130 to 146 m bgl.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

BH07Dial a Dump
0071234

Lighthorse Landfill
Eastern Creek Quarry: Eastern Side of Quarry

Archbold Road, Eastern Creek, NSW

25 October 2007
26 October 2007

McDermott Drilling
Shaun Taylor

Auger/Water Flush Rotary
Monitoring Well

50 m bgl
99 mm

Class 15 Threaded PVC
50 mm I.D.
Monument Gatic

42.74 m bTOC

N/A
N/A

N/A
N/A
N/A

E.W.
S.C.

1

Ground Surface
Fill
Silty clay, reddish brown, dry, hard, non plastic.

Clay
Brown, trace shale fragments, colour changed to 
greyish brown from 6.0 m bgl, shale fragments 
increase with depth.

Shale
Grey.

Siltstone
Grey.
Shale
Grey.

End of hole at 50 m bgl.

End of Log

Solid flight auger was used 
between 0 and 3.0 m bgl.

Water flush rotary was used 
between 3.0 and 50 m bgl.

Significant water loss from 
18.0 m bgl.

Well Construction
0-44 m bgl Class 15 PVC 

threaded, 44-50 m bgl Class 
15 slotted PVC screen (1 mm 

slots), 0-40 m bgl 
cement/bentonite grout, 40-41 

m bgl washed fine sand, 
41-50 m bgl washed 2-5 mm 

gravel.

Water level measured at 
42.74 m bTOC on 30/10/07.



ID:Client:
Project No:
Project Name:
Site Name:
Site Address:

Drill Start Date:
Drill Finish Date:
Drill Co:
Driller:
Drill Method:
Hole Type:

Total Depth (m):
Hole Diam. / Width (mm):
Casing Type:
Casing Diam. (mm):
Surface Completion:
Water Elevation:

Water Level (Final):
RL Ground:
RL Case:
East MGA:
North MGA:

Log By:
Checked By:

Page 1 of 1

ERM Australia Pty Ltd

Lithology
Sy

m
bo

l

W
ell

Re
co

ve
ry

De
pt

h
(m

)

0

10

20

Sample
Type

Sample
Details Remarks

NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

BH08Dial a Dump
0071234

Lighthorse Landfill
Eastern Creek Quarry: Eastern Side of Quarry

Archbold Road, Eastern Creek, NSW

25 October 2007
25 October 2007

McDermott Drilling
Shaun Taylor

Auger/Water Flush Rotary
Monitoring Well

20.78 m bgl
99 mm

Class 15 Threaded PVC
50 mm I.D.
Monument Gatic

N/A

N/A
N/A

N/A
N/A
N/A

E.W.
S.C.

1

Ground Surface
Fill
Silty clay, reddish brown, moist, soft, high plasticity, 
trace gravel.

Clay
Yellowish brown, trace shale fragments, shale 
increasing with depth.

Shale
Grey, trace clay.
End of hole at 20.78 m bgl.

End of Log

Solid flight auger was used 
between 0 and 3.0 m bgl.

Water flush rotary was used 
between 3.0 and 20 m bgl.

Well Construction
0-14.78 m bgl Class 15 PVC 
threaded, 14.78-20.78 m bgl 
Class 15 slotted PVC screen 
(1 mm slots), 0-10.9 m bgl 
cement/bentonite grout, 

10.9-11.5 m bgl washed fine 
sand, 11.5-20.78 m bgl 
washed 2-5 mm gravel.

Water level measured at 
17.165 m bTOC on 30/10/07.
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

BH09Dial a Dump
0071234

Lighthorse Landfill
Eastern Creek Quarry: Western Side of Quarry, Near Weigh Bridge

Archbold Road, Eastern Creek, NSW

29 October 2007
30 October 2007

McDermott Drilling
Shaun Taylor

Auger/Water Flush Rotary
Monitoring Well

20 m bgl
99 mm

Class 15 Threaded PVC
50 mm I.D.
Flush Gatic Cover

N/A

N/A
N/A

N/A
N/A
N/A

E.W.
S.C.

1

Ground Surface
Concrete
Silty Clay
Yellowish brown, dry, stiff, medium plasticity.

Clay
Grey, trace shale fragments, shale increasing with 
depth.

Shale
Grey, trace clay.
End of hole at 20 m bgl.

End of Log

Solid flight auger used 
between 0 and 6.0 m bgl

Water flush rotary used 
between 6.0 and 20.0 m bgl.

0-14 m bgl Class 15 PVC 
threaded, 14-20 m bgl Type 

15 slotted screen (1 mm 
slots), 0-10.3 m bgl 

cement/bentonite groute, 
10.3-11.1 m bgl washed fine 
sand, 11.1-20 m bgl washed 

coarse sand.

No significant water loss noted 
during drilling.
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Water Sampling Records 
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GROUNDWATER MONITORING REPORT 
Client: Dial A Dump Job No: 0071234 
Project: Lighthorse Landfill  Well ID: BH01 
Location: Eastern Creek Total Depth (m): 135.640 
WELL FINISH:
� Monument � PVC Stand Pipe �Gatic Cover � Other:  
WELL DEVELOPMENT:

Stage 1 Stage 2  Stage 1 Stage 2 
Sampler: Before SWL (m):  
Date: Time:  
Well Atmosphere (ppm): After SWL (m):  
Method: Time:  
Total Volume Removed (L):  Depth to Product (m):  
Total Depth to Bottom of Well – Before & After Development (m): 
Comments (Before and After Developing):  
Appearance and Odours: 
Other:  Well was developed by air lift using a petrol air compressor in October 2007. 

WELL PURGING:
Sampler: C. Agnew, H. Campbell Before SWL (m): 49.187 
Date: 21/2/08  Time: 11:40 
Well Atmosphere (ppm): - After SWL (m):  
Method: Bennet Pump  Time:  
Total Volume Removed (L): 130 Depth to Product (m): -
WELL PURGING – FIELD PARAMETER DATA 
Vol. Removed (L): 5 10 20 30 40 50 60 80 100 128  
Time: 11:51 11:52 11:56 12:00 12:03 12:06 12:09 12:17 12:24 12:31  
Temp: (°C) 21.5 21.2 21.2 21.3 21.2 21.2 21.2 21.2 21.2 21.3  
DO (mg/L): 4.68 1.41 0.01 -0.09 -0.17 -6.15 -0.16 -0.18 -0.21 -0.22  
EC (µS): 5690 5240 5100 5020 4790 3980 3660 3340 2990 2680  
pH: 6.95 6.71 6.74 6.79 6.86 7.03 7.11 7.15 7.11 7.05  
Eh (mV): -135 -219 -230 -230 -229 -224 -219 -210 -205 -205  
Comments: Organic odour, high suspended load. 
Appearance and Odours: Cloudy brown, H2S odour 
Other: Pump failed after gas ran out at 12:45 
Purged well dry. 

WELL SAMPLING:
Sampler:  Temp. :  
Date:  DO (% or ppm):  
Method:  EC (µS or mS):  
Before SWL (m):  pH:  

Time:  Eh (mV):  
Comments:  Pump became lodged and could not be retrieved during removal preventing a sample from being obtained. 
Appearance and Odours: 
Other:  

Containers Used: 
� Field Filtration Performed

Checked By:  Notes: 1. SWL – Standing water level (m) 
2. SWL measured from the top of the casing, highest point 
3. For calibration records, refer to ‘Field Equipment Calibration Record’ Date:  
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GROUNDWATER MONITORING REPORT 
Client: Dial A Dump Job No: 0071234 
Project: Lighthorse Landfill Well ID: BH01 
Location: Eastern Creek Total Depth (m): 135.640 
WELL FINISH:
� Monument � PVC Stand Pipe �Gatic Cover � Other:  
WELL DEVELOPMENT:

Stage 1 Stage 2  Stage 1 Stage 2 
Sampler: Before SWL (m):  
Date: Time:  
Well Atmosphere (ppm): After SWL (m):  
Method: Time:  
Total Volume Removed (L):  Depth to Product (m):  
Total Depth to Bottom of Well - Before & After Development (m): 
Comments (Before and After Developing):  
Appearance and Odours: 
Other: 

WELL PURGING:
Sampler: Purging details on previous page Before SWL (m):  
Date:  Time:  
Well Atmosphere (ppm):  After SWL (m):  
Method:  Time:  
Total Volume Removed (L):  Depth to Product (m):  
WELL PURGING – FIELD PARAMETER DATA 
Vol. Removed (L): 160 200 230         
Time: 16:20 16:32 16:43         
Temp: (°C) 21.8 21.5 21.6         
DO (mg/L): -0.07 -0.19 -0.23         
EC (µS): 5750 4880 3260         
pH: 6.40 6.61 6.68         
Eh (mV): -180 -206 -189         
Comments:  Dry at 230 L 16:43 
Appearance and Odours: Organic odour. Water is clear to translucent 
Other:.

WELL SAMPLING:
Sampler:  Temp. :  
Date:  DO (% or ppm):  
Method:  EC (µS or mS):  
Before SWL (m):  pH:  

Time:  Eh (mV):  
Comments: 
Appearance and Odours: 
Other:  

Containers Used: 
� Field Filtration Performed

Checked By:  Notes: 1. SWL – Standing water level (m) 
2. SWL measured from the top of the casing, highest point 
3. For calibration records, refer to ‘Field Equipment Calibration Record’ Date:  
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GROUNDWATER MONITORING REPORT 
Client: Dial a Dump                                                                                                                     Job No: 0071234 
Project: Light Horse Landfill                                                                                                    Well ID: BH02 

Location: Western Location near weighbridge                                                                          Total Depth (m): 49.65 mbTOC

WELL FINISH: 
 Monument  PVC Stand Pipe  Gatic Cover  Other:  

WELL DEVELOPMENT: 
 Stage 1 Stage 2  Stage 1 Stage 2 
Sampler:   Before SWL (m):   
Date:    Time:   
Well Atmosphere (ppm):   After SWL (m): –  
Method:    Time: –  
Total Volume Removed (L):   Depth to Product (m): N/A  
Total Depth to Bottom of Well - Before & After Development (m):   
Comments (Before and After Developing): 
Appearance and Odours: 
Other: 
 
WELL PURGING: 
Sampler: S.C. Before SWL (m): 39.62 
Date: 09/11/2007  Time: 11.54 
Well Atmosphere (ppm):          N/A                                                        After SWL (m) 
Method: Micropurge  Time:  
Total Volume Removed (L): 130L Depth to Product (m):  N/A

WELL PURGING – FIELD PARAMETER DATA 
Vol. Removed (L): 1L 5L 10L 15L 20L       
Time: 12.26 – 13.10 – –       
Temp:  17.8 17.1 18.7 18.9 18.4       
DO (pm):            11.42 1.75 1.88 4.39 3.79       
EC (µS):             3.35 9.27 7.25 6.16 6.35       
pH: 7.84 9.26 9.52 10.05 9.72       
Eh (mV): 177 132 108 84 71       
Comments: 
Appearance and Odours: 
Other: 
 
WELL SAMPLING: 
Sampler: S.C Temp. : 18.4 
Date: 09/11/2007 DO (ppm): 3.79  ppm

Method: Bailer EC (µS):    635 us 
Before SWL (m): Unknown pH: 9.72 
 Time: – Eh (mV): 71 
Comments: 
Appearance and Odours: 
Other: 
 
Containers Used: 1 x 1L unpreserved, 1 x 250mLNaO preserved

  Field Filtration Performed
Checked By: E.Watson  Notes: 1. SWL – Standing water level (m) 

2. SWL measured from the top of the casing, highest point 
3. For calibration records, refer to ‘Field Equipment Calibration Record’ Date: 13/12/07  
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GROUNDWATER MONITORING REPORT 
Client: Dial a Dump Job No: 0071234 
Project: Light Horse Landfill Well ID: BH02 
Location: Western location, near Weighbridge Total Depth (m):  – 

49.875mbTOC 
WELL FINISH:                          

 Monument  PVC Stand Pipe  Gatic Cover  Other:  
WELL DEVELOPMENT: 
 Stage 1 Stage 2  Stage 1 Stage 2 
Sampler:   Before SWL (m):   
Date:    Time:   
Well Atmosphere (ppm):   After SWL (m):   
Method:    Time:   
Total Volume Removed (L):   Depth to Product (m):   
Total Depth to Bottom of Well - Before & After Development (m):   
Comments (Before and After Developing): 
Appearance and Odours: 
Other: 
 
WELL PURGING: 
Sampler: E.W. Before SWL (m): 1.165mbTOC 
Date: 07/11/2007  Time: 7:37 
Well Atmosphere (ppm): N/A After SWL (m): 44.5mbTOC 
Method: Micropurge  Time: 17:00 
Total Volume Removed (L): 110L Depth to Product (m): 43mbTOC 
WELL PURGING – FIELD PARAMETER DATA    
Vol. Removed (L): 1L 15L 30L 40L 50L 60L 70L 80L 90L 100L 110L 
Time: 10:00 10:52 11:25 11:48 12:46 13:24 14:16 15 15:42 16:00 16:51 
Temp:  14.7 15.3 17.6 18.3 16.7 18.0 19.7 18.4 17.9 18.2 18.8 
DO (% or ppm): 4.79 2.82 0.58 0.18 0.09 0.25 0.28 1.33 0.07 2.16 4.35 
EC (µS or mS): 552 496 556 512 386 411 5.11 3.42 456 525 470 
pH: 901 9.51 8.66 8.93 8.80 9.00 9.14 9.71 9.1 9.62 8.90 
Eh (mV): 175 106 92 86 75 61 53 51 28 31 49 
Comments: Plug of clay in top of well, pushed out with screwdriver. 
Appearance and Odours: Well full of water, very silty, light grey, cloudy. 
Other: Water very silty greyish brown after water level below 20mbTOC/Further purging required. 
 
WELL SAMPLING: 
Sampler:  Temp. :  
Date:  DO (ppm):  
Method:  EC (µS):  
Before SWL (m):  pH:  
 Time:  Eh (mV):  
Comments: 
Appearance and Odours: 
Other:  
 
Containers Used: 
  Field Filtration Performed

Checked By: E.Watson Notes: 1. SWL – Standing water level (m) 
2. SWL measured from the top of the casing, highest point 
3. For calibration records, refer to ‘Field Equipment Calibration Record’ Date: 13/12/07 
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GROUNDWATER MONITORING REPORT 
Client: Dial A Dump Job No: 0071234 
Project: Lighthorse Landfill Well ID: BH02 
Location: Eastern Creek Total Depth (m): 50.440 
WELL FINISH:
� Monument � PVC Stand Pipe �Gatic Cover � Other:  
WELL DEVELOPMENT:

Stage 1 Stage 2  Stage 1 Stage 2 
Sampler: Before SWL (m):  
Date: Time:  
Well Atmosphere (ppm): After SWL (m):  
Method: Time:  
Total Volume Removed (L):  Depth to Product (m):  
Total Depth to Bottom of Well - Before & After Development (m): 
Comments (Before and After Developing):  
Appearance and Odours: 
Other: Well was developed by air lift using a petrol air compressor in October 2007. 

WELL PURGING:
Sampler: H. Campbell Before SWL (m): 26.685 
Date: 20/2/08  Time: 10:40 
Well Atmosphere (ppm): - After SWL (m): Well purged dry 
Method: Bennet Pump  Time: 14:50 
Total Volume Removed (L): 60L Depth to Product (m): -
WELL PURGING – FIELD PARAMETER DATA 
Vol. Removed (L): 5 10 15 30 40 54      
Time: 14:10 14:10 14:25 1440 1442 14:46      
Temp: (°C) 24.7 22.6 25.2 22.5 22.4 22.2      
DO (mg/L): 1.64 0.54 0.23 -0.12 -0.13 -0.15      
EC (µS): 1830 1779 1760 1793 1592 1554      
pH: 7.81 7.86 8.00 8.02 8.12 8.14      
Eh (mV): -37 -148 -202 -224 -231 -210      
Comments:  Dry after 60 L removed. 
Appearance and Odours: Purge water initially clear ( at 5 L) becoming grey with silt. 
Other: Increasing silt content with purging, opaque 

WELL SAMPLING:
Sampler: C. Agnew, S. Masson Temp. : 22.2°C
Date: 22/2/08 DO (% or ppm): -0.15ppm 
Method: Bailer EC (µS or mS): 1554µS
Before SWL (m): 46.66 pH: 8.14 

Time: 8:45 Eh (mV): -210 
Comments: 1 L unpreserved bottle only ¾ full 
Appearance and Odours: 
Other:  

Containers Used: 1L plastic unpreserved bottle for unfiltered sample, 125 mL HNO3 preserved plastic bottle for filtered sample 
� Field Filtration Performed

Checked By:  Notes: 1. SWL – Standing water level (m) 
2. SWL measured from the top of the casing, highest point 
3. For calibration records, refer to ‘Field Equipment Calibration Record’ Date:  
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GROUNDWATER MONITORING REPORT 
Client: Dial A Dump Job No: 0071234 
Project: Lighthorse Landfill Well ID: BH03 
Location: Eastern Creek Total Depth (m): 143.33 
WELL FINISH:
�Monument � PVC Stand Pipe �Gatic Cover � Other:  

WELL DEVELOPMENT:
Stage 1 Stage 2  Stage 1 Stage 2 

Sampler: Before SWL (m):  
Date: Time:  
Well Atmosphere (ppm): After SWL (m):  
Method: Time:  
Total Volume Removed (L):  Depth to Product (m):  
Total Depth to Bottom of Well - Before & After Development (m): 
Comments (Before and After Developing):  
Appearance and Odours: 
Other: Well was developed by air lift using a petrol air compressor in October 2007. 

WELL PURGING:
Sampler: J. Lawrence Before SWL (m): 56.189 
Date: 12/3/08-26/3/08  Time: 8:46 12/3/08 
Well Atmosphere (ppm): - After SWL (m): 140.009 
Method: Bailer  Time: 15:40 26/3/08 
Total Volume Removed (L): 215 Depth to Product (m): -
WELL PURGING – FIELD PARAMETER DATA 
Vol. Removed (L): 15 42 63 77 97 117 132 152 167 177 187 
Time: 13:02 14:32 15:13 16:15 14:43 15:26  14:47 15:36 10:33 10:47 
Temp: (°C) 22.5 23.4 23.3 22.9 24.0 22.6 24.1 25.8 23.3 22.4 22.2 
DO (mg/L): 2.62 3.15 2.43 2.55 3.40 3.0 1.80 2.34 1.97 2.54 2.40 
EC (µS): 5180 4600 4910 4150 3440 3.13 2264 2005 1843 3240 2990 
pH: 12.20 9.92 12.30 12.23 7.94 7.98 11.94 11.73 11.49 12.09 12.03 
Eh (mV): -35 -2 -62 -182 42 33 -7 -15 -189 -31 -26 
Comments:  
Appearance and Odours: 
Other:.

WELL SAMPLING:
Sampler: Sampling details on next page Temp. :  
Date:  DO (% or ppm):  
Method:  EC (µS or mS):  
Before SWL (m):  pH:  

Time:  Eh (mV):  
Comments: 
Appearance and Odours: 
Other:  

Containers Used: 
� Field Filtration Performed

Checked By:  Notes: 1. SWL – Standing water level (m) 
2. SWL measured from the top of the casing, highest point 
3. For calibration records, refer to ‘Field Equipment Calibration Record’ Date:  
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GROUNDWATER MONITORING REPORT 
Client: Dial A Dump Job No: 0071234 
Project: Lighthorse Landfill Well ID: BH03 
Location: Eastern Creek Total Depth (m): 143.33 
WELL FINISH:
� Monument � PVC Stand Pipe �Gatic Cover � Other:  
WELL DEVELOPMENT:

Stage 1 Stage 2  Stage 1 Stage 2 
Sampler: Before SWL (m):  
Date: Time:  
Well Atmosphere (ppm): After SWL (m):  
Method: Time:  
Total Volume Removed (L):  Depth to Product (m):  
Total Depth to Bottom of Well - Before & After Development (m): 
Comments (Before and After Developing):  
Appearance and Odours: 
Other: 

WELL PURGING:
Sampler: Purging details on previous page Before SWL (m):  
Date:  Time:  
Well Atmosphere (ppm):  After SWL (m):  
Method:  Time:  
Total Volume Removed (L):  Depth to Product (m):  
WELL PURGING – FIELD PARAMETER DATA 
Vol. Removed (L): 197 207 215         
Time: 11:35 12:19 15:40         
Temp: (°C) 22.5 23.4 25.4         
DO (mg/L): 2.49 2.61 2.81         
EC (µS): 2490 2210 1964         
pH: 11.84 11.66 11.59         
Eh (mV): -48 6 -1         
Comments:  
Appearance and Odours: 
Other:.

WELL SAMPLING:
Sampler: N. Cooney, J.Lawrence Temp. : 25.4°C 
Date: 27/3/08 DO (% or ppm): 2.81 
Method: Bailer EC (µS or mS): 1964 µS
Before SWL (m): 140.009 pH: 11.59 

Time: 15:40 Eh (mV): -1 
Comments: 
Appearance and Odours: Water initially very clear, becoming very silty. 
Other: duplicate taken DUP02 

Containers Used: 2x 1L plastic unpreserved bottles for unfiltered samples, 2x 125mL HNO3 preserved plastic bottle for filtered 
samples � Field Filtration Performed

Checked By:  Notes: 1. SWL – Standing water level (m) 
2. SWL measured from the top of the casing, highest point 
3. For calibration records, refer to ‘Field Equipment Calibration Record’ Date:  
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GROUNDWATER MONITORING REPORT 
Client: Dial a Dimp                                                                                                                      Job No:  
Project: Light Horse Landfill                                                                                                     Well ID: BH04 
Location: Northern Location                                                                                                     Total Depth (m): 49.96mbTOC

 
WELL FINISH: 

 Monument  PVC Stand Pipe  Gatic Cover  Other:  
WELL DEVELOPMENT: 
 Stage 1 Stage 2  Stage 1 Stage 2 
Sampler:   Before SWL (m):   
Date:    Time:   
Well Atmosphere (ppm):   After SWL (m):   
Method:    Time:   
Total Volume Removed (L):   Depth to Product (m):   
Total Depth to Bottom of Well - Before & After Development (m):   
Comments (Before and After Developing): 
Appearance and Odours: 
Other: 
 
WELL PURGING: 
Sampler: E.W. Before SWL (m): 45.95mbTOC 
Date: 08/11/2007  Time: 12:05 
Well Atmosphere (ppm):           N/A                                                      After SWL (m): 48.84mbTOC 
Method: Micropurge  Time: 15.37 
Total Volume Removed (L): 15L Depth to Product (m):    N/A

WELL PURGING – FIELD PARAMETER DATA 

Vol. Removed (L): 1L 5L 10L         
Time: 12:54 13:15 13:28         
Temp:  20.1 20.3 19.5         
DO (ppm):  6.60 0.19 0.18         
EC (µS):            2077 2.13 3.37         
pH: 7.90 7.52 7.67         
Eh (mV): 270 160 97         
Comments: light greyish brown, cloudy, some silt in bottom of bucket.  
Appearance and Odours: well pumped dry, not sampled.  
Other: Water level 48.70mb TOC @ 13:45 1after 15L REMOVED. At 14.29 water level recovered to 48.68mbTOC 

 
WELL SAMPLING: 
Sampler:  Temp. :  
Date:  DO (ppm):  
Method:  EC (µS):  
Before SWL (m):  pH:  
 Time:  Eh (mV):  
Comments: 
Appearance and Odours: 
Other: 
 
Containers Used: 
  Field Filtration Performed

Checked By:E.Watson  Notes: 1. SWL – Standing water level (m) 
2. SWL measured from the top of the casing, highest point 
3. For calibration records, refer to ‘Field Equipment Calibration Record’ Date:13/12/07  
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GROUNDWATER MONITORING REPORT 
Client: Dial A Dump Job No: 0071234 
Project: Lighthorse Landfill Well ID: BH04 
Location: Eastern Creek Total Depth (m): 49.5 
WELL FINISH:
� Monument � PVC Stand Pipe �Gatic Cover � Other:  
WELL DEVELOPMENT:

Stage 1 Stage 2  Stage 1 Stage 2 
Sampler: Before SWL (m):  
Date: Time:  
Well Atmosphere (ppm): After SWL (m):  
Method: Time:  
Total Volume Removed (L):  Depth to Product (m):  
Total Depth to Bottom of Well - Before & After Development (m): 
Comments (Before and After Developing):  
Appearance and Odours: 
Other: Well was developed by air lift using a petrol air compressor in October 2007. 

WELL PURGING:
Sampler: S. Charteris Before SWL (m): 36.819 
Date: 25/2/08  Time: 14:15 25/2/08 
Well Atmosphere (ppm): - After SWL (m): 49.3 
Method: Bailer  Time: 11:15 26/2/08 
Total Volume Removed (L): 35 Depth to Product (m): -
WELL PURGING – FIELD PARAMETER DATA 
Vol. Removed (L): 5 10 15 20 25 30 32 35    
Time: 15.17 15.35 14:03 14:17 16:38 16:59 17:18 10:05    
Temp: (°C) 20.4 20.4 20.6 21.4 23.5 20.8 21.5 21.9    
DO (mg/L): 1.7 1.58 1.73 1.53 1.85 1.75 1.80 2.74    
EC (µS): 3460 3760 4780 5800 6530 4350 4660 4830    
pH: 7.52 7.57 7.84 7.81 7.86 7.73 7.77 7.62    
Eh (mV): -195 -198 -183 -174 -95 -133 -84 70    
Comments:  Checked pH on 26/2/08 9:50. 3.92 in a pH solution of 4.0 
Appearance and Odours: Water initially very clear, starting to turn brown with sediment after 23 L. 
Other:. Purged 32 L on 25/2/08, SWL 48.77 at 17:16. Continued purging on 26/2/08, Well dry after 35 L. SWL 49.3 at 11:15. Water  
very silty at base of well. 

WELL SAMPLING:
Sampler: S. Charteris, J. Lawrence Temp. : 21.9°C 
Date: 27/2/08 DO (% or ppm): 2.74ppm 
Method: Bailer EC (µS or mS): 4830µS
Before SWL (m): 49.043 pH: 7.62 

Time: 12:25 Eh (mV): 70 
Comments: 
Appearance and Odours: 
Other:  

Containers Used: 1L plastic unpreserved bottle for unfiltered sample, 125 mL HNO3 preserved plastic bottle for filtered sample 
�Field Filtration Performed

Checked By:  Notes: 1. SWL – Standing water level (m) 
2. SWL measured from the top of the casing, highest point 
3. For calibration records, refer to ‘Field Equipment Calibration Record’ Date:  
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GROUNDWATER MONITORING REPORT 
Client: Dial a Dump                                                                                                                     Job No:0071234  
Project: Light Horse Landfill                                                                                                    Well ID: BH05 
Location:  Total Depth (m): 20.685mbTOC 

WELL FINISH: 
 Monument  PVC Stand Pipe  Gatic Cover  Other:  

WELL DEVELOPMENT: 
 Stage 1 Stage 2  Stage 1 Stage 2 
Sampler:   Before SWL (m):   
Date:    Time:   
Well Atmosphere (ppm):   After SWL (m):   
Method:    Time:   
Total Volume Removed (L):   Depth to Product (m):   
Total Depth to Bottom of Well - Before & After Development (m):   
Comments (Before and After Developing): 
Appearance and Odours: 
Other: 
 
WELL PURGING: 
Sampler: E.W. Before SWL (m): 12.81mb TOC 
Date: 08/11/2007  Time: 13:00 
Well Atmosphere (ppm):         N/A                                                         After SWL (m): 12:94 mbTOC 
Method: Bailer  Time: 15:00 
Total Volume Removed (L): 80L Depth to Product (m):  N/A

WELL PURGING – FIELD PARAMETER DATA 

Vol. Removed (L): 3L 10L 20L 36L 40L 60L 70L 80L    
Time: 13:06 13:15 13:25 13:48 14:05 14:22 14:41 14:51    
Temp:  20.0 20.1 19.6 19.15 19.18 20.4 20.7 20.7    
DO (ppm):          1.79 2.13 1.00 1.84 1.42 2.27 2.59 2.28    
EC (µS):            18.56 23.20 38.50 38.00 3.560 2.640 48.30 28.70    
pH: 6.96 7.00 7.00 6.94 6.93 7.00 7.04 6.99    
Eh (mV): 226 164 111 117 124 130 135 139    
Comments: brown, very silty (clear initially) 
Appearance and Odours: 
Other: 
 
WELL SAMPLING: 
Sampler: E.W. Temp. : 20.07 
Date: 08/11/2007 DO (ppm):          2.28 
Method: Bailer EC (µS):           28.70 
Before SWL (m):   pH: 6.99 
 Time: 15:05 Eh (mV): 139 
Comments: brown, very silty 
Appearance and Odours: 
Other:  
 
Containers Used: 1 x 1L unpreserved, 1 x 250ml (sulphide) NaOH preserve.  
  Field Filtration Performed

Checked By:E.Watson  Notes: 1. SWL – Standing water level (m) 
2. SWL measured from the top of the casing, highest point 
3. For calibration records, refer to ‘Field Equipment Calibration Record’ Date:13/12/07  
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GROUNDWATER MONITORING REPORT 
Client: Dial A Dump Job No: 0071234 
Project: Lighthorse Landfill Well ID: BH06 
Location: Eastern Creek Total Depth (m): 145.43 
WELL FINISH:
�Monument � PVC Stand Pipe �Gatic Cover � Other:  
WELL DEVELOPMENT:

Stage 1 Stage 2  Stage 1 Stage 2 
Sampler: Before SWL (m):  
Date: Time:  
Well Atmosphere (ppm): After SWL (m):  
Method: Time:  
Total Volume Removed (L):  Depth to Product (m):  
Total Depth to Bottom of Well - Before & After Development (m): 
Comments (Before and After Developing):  
Appearance and Odours: 
Other: Well was developed by air lift using a petrol air compressor in October 2007 

WELL PURGING:
Sampler: J. Lawrence, S. Charteris Before SWL (m): 70.925 
Date: 27/2/08-12/3/08  Time: 14:23 27/2/08 
Well Atmosphere (ppm): - After SWL (m): Well purged dry 
Method: Bailer  Time: 12:10 12/3/08 
Total Volume Removed (L): 115 Depth to Product (m): -
WELL PURGING – FIELD PARAMETER DATA 
Vol. Removed (L): 15 31 45 62 67 71 79 95 101 105 115 
Time: 16:12 14:06 15:30 12:45 12:53 13:00 14:50 15:48 16:10 14:43 10:32 
Temp: (°C) 22.4 20.7 20.4 22.7 21.7 22.3 22.1 21.92 21.7 21.4 21.0 
DO (mg/L): 2.00 2.32 3.35 1.79 1.20 1.12 1.65 1.40 1.34 1.76 0.48 
EC (µS): 898 930 914 974 976 975 970 863 888 789 2015 
pH: 10.99 10.4 10.4 10.39 10.21 10.16 10.12 10.32 10.31 10.09 10.53 
Eh (mV): -226 -285 -238 123 -290 -293 -258 -2.78 -207 -259 82 
Comments: pH calibration checked: 3.92 in pH solution of 4.0 28/2/08  
Appearance and Odours: Water is generally frothy at surface. Water is grey, translucent to opaque. 
Other: 

WELL SAMPLING:
Sampler: P. McDougall Temp. : 12.0°C 
Date: 13/3/08 DO (% or ppm): 0.48ppm 
Method: Bailer EC (µS or mS): 2015µS
Before SWL (m): 142.708 pH: 10.53 

Time: 10:17 Eh (mV): 82 
Comments: 
Appearance and Odours: 
Other: duplicate taken DUP01 

Containers Used: 2x 1L plastic unpreserved bottles for unfiltered samples, 2x 125 mL HNO3 preserved plastic bottles for filtered 
samples. �Field Filtration Performed

Checked By:  Notes: 1. SWL – Standing water level (m) 
2. SWL measured from the top of the casing, highest point 
3. For calibration records, refer to ‘Field Equipment Calibration Record’ Date:  
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GROUNDWATER MONITORING REPORT 
Client: Dial a Dump                                                                                                                     Job No: 0071234 
Project: Light Horse Landfill                                                                                                    Well ID: BH07 
Location: Eastern Location                                                                                                        Total Depth (m): 51.29mbTOC  

09/11/2007 50.763MBTOC  
WELL FINISH:                        

 Monument  PVC Stand Pipe  Gatic Cover  Other: Monument  
WELL DEVELOPMENT: 
 Stage 1 Stage 2  Stage 1 Stage 2 
Sampler:   Before SWL (m):   
Date:    Time:   
Well Atmosphere (ppm):   After SWL (m):   
Method:    Time:   
Total Volume Removed (L):   Depth to Product (m):   
Total Depth to Bottom of Well - Before & After Development (m):   
Comments (Before and After Developing): 
Appearance and Odours: 
Other: 
 
WELL PURGING: 
Sampler: E.W. Before SWL (m): 45.292mbTOC  49.786mbTOC 
Date: 08/11/2007 09/11/2007  Time: 7:41 
Well Atmosphere (ppm): N/A After SWL  49.6mb.TOC(m):  
Method: Micropurge  Time: 11:00 
Total Volume Removed (L):    20L                                                        Depth to Product (m): 
WELL PURGING – FIELD PARAMETER DATA 

Vol. Removed (L): 1L 5L 10L 15L 17L 20L      
Time: 8:10 8:23 8:40 8:58 9:14 9:30      
Temp:  17.6 18.6 18.7 18.8 17.8 18.2      
DO (ppm):           11.96 1.16 0.68 0.36 0.38 0.63      
EC (µS):  311 8.68 6.06 9.62 6.4 6.69      
pH: 9.34 8.37 8.30 8.38 8.6 8.98      
Eh (mV): 243 206 175 147 130 107      
Comments: light grey, cloudy – pumped dry at 10:00amwall 1hr 
Appearance and Odours: and sample if recovered, Pumped dry 
Other: well pumped dry, not sampled.  
 
WELL SAMPLING: 
Sampler:  Temp. :  
Date:  DO (ppm):  
Method:  EC (µS):  
Before SWL (m):  pH:  
 Time:  Eh (mV):  
Comments: 
Appearance and Odours: 
Other: 
 
Containers Used: 
  Field Filtration Performed

Checked By:E.Watson  Notes: 1. SWL – Standing water level (m) 
2. SWL measured from the top of the casing, highest point 
3. For calibration records, refer to ‘Field Equipment Calibration Record’ Date:13/12/07  
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GROUNDWATER MONITORING REPORT 
Client: Dial A Dump Job No: 0071234 
Project: Lighthorse Landfill Well ID: BH07 
Location: Eastern Creek Total Depth (m): 50.45 
WELL FINISH:
�Monument � PVC Stand Pipe �Gatic Cover � Other:  
WELL DEVELOPMENT:

Stage 1 Stage 2  Stage 1 Stage 2 
Sampler: Before SWL (m):  
Date: Time:  
Well Atmosphere (ppm): After SWL (m):  
Method: Time:  
Total Volume Removed (L):  Depth to Product (m):  
Total Depth to Bottom of Well - Before & After Development (m): 
Comments (Before and After Developing):  
Appearance and Odours: 
Other: Well was developed by air lift using a petrol air compressor in October 2007 

WELL PURGING:
Sampler: J. Lawrence Before SWL (m): 31.32 
Date: 26/2/08, 27/2/08,  Time: 13:16 26/2/08 
Well Atmosphere (ppm): - After SWL (m): 50.18 
Method: Bailer  Time: 13:01 27/2/08 
Total Volume Removed (L): 53 Depth to Product (m): -
WELL PURGING – FIELD PARAMETER DATA 
Vol. Removed (L): 5 10 15 20 25 30 35 40 46 50 53 
Time: 13:54 14:17 14:54 15:20 15:38 15:49 16:00 16:13 16:27 12:05 13:01 
Temp: (°C) 23.7 25.0 24.3 24.1 22.5 22.0 22.4 22.3 22.4 21.1 22.1 
DO (mg/L): 1.85 1.35 1.62 1.65 1.30 2.40 1.83 2.32 2.41 2.41 3.62 
EC (µS): 1179 2239 2660 4500 6420 6500 7000 7170 7490 8100 8710 
pH: 7.75 7.85 7.85 8.00 8.06 8.07 8.13 8.13 8.06 7.69 8.26 
Eh (mV): 116 172 170 168 153 161 180 181 142 131 153 
Comments:  Calibration checked 27/2/08, 3.91 in pH solution of 4.0 
Appearance and Odours: Water becoming turbid after 24 L, very silty after 45L. 
Other: Purged 46 L on 26/2/08, SWL 48.314 at 16:24. Continued purging on 27/2/08. Before SWL 47.53, after (well dry after 53 L)  
SWL 50.18 at 13:01. 
WELL SAMPLING:
Sampler: Sample taken 27/3/08. Details on next page. Temp. :  
Date:  DO (% or ppm):  
Method:  EC (µS or mS):  
Before SWL (m):  pH:  

Time:  Eh (mV):  
Comments: 
Appearance and Odours: 
Other:  

Containers Used: 
�Field Filtration Performed

Checked By:  Notes: 1. SWL – Standing water level (m) 
2. SWL measured from the top of the casing, highest point 
3. For calibration records, refer to ‘Field Equipment Calibration Record’ Date:  
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GROUNDWATER MONITORING REPORT 
Client: Dial A Dump Job No: 0071234 
Project: Lighthorse Landfill Well ID: BH07 
Location: Eastern Creek Total Depth (m): 50.45 
WELL FINISH:
�Monument � PVC Stand Pipe �Gatic Cover � Other:  
WELL DEVELOPMENT:

Stage 1 Stage 2  Stage 1 Stage 2 
Sampler: Before SWL (m):  
Date: Time:  
Well Atmosphere (ppm): After SWL (m):  
Method: Time:  
Total Volume Removed (L):  Depth to Product (m):  
Total Depth to Bottom of Well - Before & After Development (m): 
Comments (Before and After Developing):  
Appearance and Odours: 
Other: 

WELL PURGING:
Sampler: N. Cooney, J. Lawrence Before SWL (m): 39.130 
Date: 27/3/08  Time: 8:26 27/3/08 
Well Atmosphere (ppm): - After SWL (m): 50.335 
Method: Bailer  Time: 10:48 27/3/08 
Total Volume Removed (L): 35 Depth to Product (m): -
WELL PURGING – FIELD PARAMETER DATA 
Vol. Removed (L): 10 20 30 35        
Time: 9:04 9:32 9:55 10:32        
Temp: (°C) 20.6 21.4 20.0 19.7        
DO (mg/L): 2.80 2.36 2.50 3.93        
EC (µS): 17510 18020 18000 17590        
pH: 7.49 7.62 7.71 7.98        
Eh (mV): 72 112 11 67        
Comments: pH calibration checked 4.03 in pH solution of 4.0 
Appearance and Odours: 
Other:.

WELL SAMPLING:
Sampler: N. Cooney, J. Lawrence Temp. : 19.7 
Date: 27/3/08 DO (% or ppm): 3.93 ppm 
Method: Bailer EC (µS or mS): 17.59 mS 
Before SWL (m):  pH: 7.98 

Time: 16:04 Eh (mV): 67 
Comments: 
Appearance and Odours: 
Other:  

Containers Used: 1L plastic unpreserved bottle for unfiltered sample, 125 mL HNO3 preserved plastic bottle for filtered sample 
�Field Filtration Performed

Checked By:  Notes: 1. SWL – Standing water level (m) 
2. SWL measured from the top of the casing, highest point 
3. For calibration records, refer to ‘Field Equipment Calibration Record’ Date:  
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GROUNDWATER MONITORING REPORT 
Client: Dial a Dump                                                                                                                     Job No: 0071234 
Project: Light Horse Landfill                                                                                                     Well ID: BH08 
Location: Eastern Location                                                                                                          9/11/2007 20.71mbTOC 
WELL FINISH:                         

 Monument  PVC Stand Pipe  Gatic Cover  Other: Monument   
WELL DEVELOPMENT: 
 Stage 1 Stage 2  Stage 1 Stage 2 
Sampler:   Before SWL (m):   
Date:    Time:   
Well Atmosphere (ppm):   After SWL (m):   
Method:    Time:   
Total Volume Removed (L):   Depth to Product (m):   
Total Depth to Bottom of Well - Before & After Development (m):   
Comments (Before and After Developing): 
Appearance and Odours: 
Other: 
 
WELL PURGING: 
Sampler: E.W. Before SWL (m): 16.228mbTOC (19.892mbTOC) 
Date: 8/11/2007 9/11/2007  Time: 8:20  (9:30 9/11/2007) 
Well Atmosphere (ppm): N/A After SWL (m): 20.12mbTOC 19.95mbTOC 
Method: Bailer  Time: 11:37  16:52 
Total Volume Removed (L):    15L                                                        Depth to Product (m):  
WELL PURGING – FIELD PARAMETER DATA  
Vol. Removed (L): 1L 5L 10L 15L        
Time: 8:29 8:47 9:00 9:30        
Temp:  194 19.2 19.1 190        
DO (ppm):           2.39 2.53 3.16 1.71        
EC (µS):            2.19 3.09 3.13 2.51        
pH: 8.17 8.26 8.33 8.54        
Eh (mV): 189 162 148 119        
Comments: light greyish brown, cloudy (very brown, silty in one pull), very silty/cloudy 
Appearance and Odours: after 10L removed. Pumped dry at 10:00 
Other: Wait 1hr and sample if recovery 
 
WELL SAMPLING: 
Sampler: S.C Temp. : Not enough sample 
Date: 09/11/2007 DO (ppm):          to measure water 
Method: Bailer EC (µS):            quality parameters. 
Before SWL (m): 19.892mbTOC pH:  
 Time: 9:30 Eh (mV):  
Comments: 
Appearance and Odours: 
Other: 1 x 1L unpreserved. + 1250mL NaOH preserved.  
 
Containers Used: 
  Field Filtration Performed

Checked By:E.Watson Notes: 1. SWL – Standing water level (m) 
2. SWL measured from the top of the casing, highest point 
3. For calibration records, refer to ‘Field Equipment Calibration Record’ Date:13/12/07  
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GROUNDWATER MONITORING REPORT 
Client: Dial A Dump Job No: 0071234 
Project: Lighthorse Landfill Well ID: BH08 
Location: Eastern Creek Total Depth (m): 20.668 
WELL FINISH:
� Monument � PVC Stand Pipe �Gatic Cover � Other:  
WELL DEVELOPMENT:

Stage 1 Stage 2  Stage 1 Stage 2 
Sampler: Before SWL (m):  
Date: Time:  
Well Atmosphere (ppm): After SWL (m):  
Method: Time:  
Total Volume Removed (L):  Depth to Product (m):  
Total Depth to Bottom of Well - Before & After Development (m): 
Comments (Before and After Developing):  
Appearance and Odours: 
Other: Well was developed by air lift using a petrol air compressor in October 2007. 

WELL PURGING:
Sampler: C. Agnew Before SWL (m): 15.555 
Date: 21/2/08  Time: 13:40 
Well Atmosphere (ppm): - After SWL (m): 20.439 
Method: Bailer  Time: 14:10 
Total Volume Removed (L): 22 Depth to Product (m): -
WELL PURGING – FIELD PARAMETER DATA 
Vol. Removed (L): 5 10 15 20        
Time: 13:43 13:47 13:52 14:08        
Temp: (°C) 21.4 21.1 21.1 21.0        
DO (mg/L): 2.05 1.85 1.55 1.44        
EC (µS): 4010 4120 4110 4090        
pH: 7.13 7.61 7.61 7.61        
Eh (mV): 30 15 13 11        
Comments:  
Appearance and Odours: Water cloudy and brown.  
Other:.

WELL SAMPLING:
Sampler: C. Agnew Temp. : 21.0°C 
Date: 22/2/08 DO (% or ppm): 1.44ppm 
Method: Bailer EC (µS or mS): 4090µS
Before SWL (m): 19.94 pH: 7.61 

Time: 8:10 Eh (mV): 11 
Comments: 
Appearance and Odours: 
Other:  

Containers Used: 1L plastic unpreserved bottle for unfiltered sample, 125 mL HNO3 preserved plastic bottle for filtered sample 
� Field Filtration Performed

Checked By:  Notes: 1. SWL – Standing water level (m) 
2. SWL measured from the top of the casing, highest point 
3. For calibration records, refer to ‘Field Equipment Calibration Record’ Date:  
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GROUNDWATER MONITORING REPORT 
Client: Dial a Dump                                                                                                                     Job No: 0071234 
Project: Light Horse Landfill                                                                                                    Well ID: BH09 
Location: Western location near Weighbridge                                                                          Total Depth (m): 20mbTOC 
WELL FINISH:                          

 Monument  PVC Stand Pipe  Gatic Cover  Other:  
WELL DEVELOPMENT: 
 Stage 1 Stage 2  Stage 1 Stage 2 
Sampler:   Before SWL (m):   
Date:    Time:   
Well Atmosphere (ppm):   After SWL (m):   
Method:    Time:   
Total Volume Removed (L):   Depth to Product (m):   
Total Depth to Bottom of Well - Before & After Development (m):   
Comments (Before and After Developing): 
Appearance and Odours: 
Other: 
 
WELL PURGING: 
Sampler:                                    EW                                                        Before SWL (m): 9.245mbTOC 
Date: 07/11/2007  Time: 11:00 
Well Atmosphere (ppm):           N/A                                                      After SWL (m): 15.54  16.73mbTOC 
Method: Bailer  Time: 17:00  16.35pm 
Total Volume Removed (L): 90L Depth to Product (m): N/A 
WELL PURGING – FIELD PARAMETER DATA  15.39MBTOC 17.5MBTOC 17.40MBTOC   
Vol. Removed (L): 5L 13L 20L 40L 50L 60L 70L 80L 90L 100 110L 
Time:   12:30 13:12 13:34 14:00 15:35 15:57 16:04 16:13 16:27 
Temp:  17.0 18.4 18.1 18.1 17.8 19.0 17.9 18.6 19.4 18.9 18.7 
DO (ppm):           4.08 3.77 2.52 2.11 2.14 3.82 4.03 4.33 3.09 1.93 2.05 
EC (µS):             790 796 1081 15.1 2.39 3.64 37.6 3.82 4.55 6.84 6.93 
pH: 11.00 11.1 9.52 7.53 8.30 1.66 7.52 7.46 7.39 7.37 7.37 
Eh (mV): 41 35 59 138 72 99 48 75 109 74 61 
Comments: Light grey, cloudy, cleaning slightly after 5L remove.  
Appearance and Odours: very silty from 14mbTOB after 20L removed.  
Other: Shale fragments in water after 70L removed.  
 
WELL SAMPLING: 
Sampler: E.W Temp. : 18.7 
Date: 07/11/2007 DO (ppm):          2.05 
Method: Bailer EC (µS):            6.93 
Before SWL (m):  pH: 7.37 
 Time:  Eh (mV): 61 
Comments: 
Appearance and Odours: 
Other:  
 
Containers Used: 1 x 1L unpreserved, 1 X 250ml NaOH preserved.  
  Field Filtration Performed

Checked By: E.Watson Notes: 1. SWL – Standing water level (m) 
2. SWL measured from the top of the casing, highest point 
3. For calibration records, refer to ‘Field Equipment Calibration Record’ Date: 13/12/07  
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GROUNDWATER MONITORING REPORT 
Client: Dial A Dump Job No: 0071234 
Project: Lighthorse Landfill Well ID: BH09 
Location: Eastern Creek Total Depth (m): 20.087 
WELL FINISH:
�Monument � PVC Stand Pipe �Gatic Cover � Other:  

WELL DEVELOPMENT:
Stage 1 Stage 2  Stage 1 Stage 2 

Sampler: Before SWL (m):  
Date: Time:  
Well Atmosphere (ppm): After SWL (m):  
Method: Time:  
Total Volume Removed (L):  Depth to Product (m):  
Total Depth to Bottom of Well - Before & After Development (m): 
Comments (Before and After Developing):  
Appearance and Odours: 
Other: Well was developed by air lift using a petrol air compressor in October 2007. 

WELL PURGING:
Sampler: H. Campbell Before SWL (m): 8.683 
Date: 20/2/08, 21/2/08  Time: 15:00 
Well Atmosphere (ppm): - After SWL (m):  
Method: Bennet Pump  Time:  
Total Volume Removed (L): 85 Depth to Product (m): -
WELL PURGING – FIELD PARAMETER DATA 
Vol. Removed (L): 10 35 40 45 50 60 70 80 85   
Time: 15:21 15:35 15:39 10:45 10:48 10:52 10:55 10:58 11:01   
Temp: (°C) 36.0 23.6 23.8 26 25.6 21.5 21.6 21.5 21.3   
DO (mg/L): 0.16 1.14 0.39 4.20 2.83 2.02 1.93 2.76 2.80   
EC (µS): 9250 6070 8510 9130 8910 8570 8470 8240 8300   
pH: 6.93 7.13 6.98 7.07 6.99 7.01 7.03 7.10 7.08   
Eh (mV): -56 -50 -49 156 110 94 84 83 78   
Comments:  
Appearance and Odours: Initially cloudy and silty, becoming slightly clearer once 20 L purged. 
Other: Well dry after 85 L purged  

WELL SAMPLING:
Sampler: H. Campbell Temp. : 21.3°C 
Date: 22/2/08 DO (% or ppm): 2.80ppm 
Method: Bailer EC (µS or mS): 8300µS
Before SWL (m): 9.953 pH: 7.08 

Time: 8:55 Eh (mV): 78 
Comments: 
Appearance and Odours: Very clear, no suspended solids 
Other:  

Containers Used: 1L plastic unpreserved bottle for unfiltered sample, 125 mL HNO3 preserved plastic bottle for filtered sample 
� Field Filtration Performed

Checked By:  Notes: 1. SWL – Standing water level (m) 
2. SWL measured from the top of the casing, highest point 
3. For calibration records, refer to ‘Field Equipment Calibration Record’ Date:  



 

 

Annex E 

Hydraulic Testing - 
Groundwater Elevation Plots 
and Analytical Results 



 

 

 

 



Project:

No:

Client:

Eastern Creek

0071234

Dial a Dump Industries

Pumping Test Analysis Report

ERM Australia Ltd.

BH01

BH01 (Hvorslev)

Time [s]
896658071732645379948358663217933160

h/
h0

1E-1

Conductivity: 1.01E-10 [m/s]

Comments:

BH01Test well:

Screen radius: 0.05 [m]

Screen length: 6 [m]

Casing radius: 0.025 [m]

Test parameters:

BH01

Analysis method: Hvorslev

Aquifer thickness: 120 [m]

Analysis results:

Evaluated by:

Date: 26/03/2008

Test name:
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Project:

No:

Client:

Eastern Creek

0071234

Dial a Dump Industries

Pumping Test Analysis Report

ERM Australia Ltd.

BH03

BH03 (Hvorslev)

Time [s]
1061226084898086367356424490421224520

h/
h0

Conductivity: 2.03E-11 [m/s]

Comments:

BH03Test well:

Screen radius: 0.05 [m]

Screen length: 6 [m]

Casing radius: 0.025 [m]

Test parameters:

BH03

Analysis method: Hvorslev

Aquifer thickness: 120 [m]

Analysis results:

Evaluated by:

Date: 17/03/2008

Test name:
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Project:

No:

Client:

0071234 - Light Horse Landfill

0071234

Dial a Dump Industries

Pumping Test Analysis Report

ERM Australia Ltd.

BH04

BH04-50 m w ell (Hvorslev)

Time [s]
7712161696.846272.630848.415424.20

h/
h0

Conductivity: 9.14E-11 [m/s]

Comments:

BH04Test well:

Screen radius: 0.05 [m]

Screen length: 6 [m]

Casing radius: 0.025 [m]

Test parameters:

BH04-50 m well

Analysis method: Hvorslev

Aquifer thickness: 6 [m]

Analysis results:

Evaluated by:

Date: 12/11/2007

Test name:



Project:

No:

Client:

0071234 - Light Horse Landfill

0071234

Dial a Dump Industries

Pumping Test Analysis Report

ERM Australia Ltd.

BH04

BH04-50 m w ell (Bouw er-Rice)

Time [s]
7712161696.846272.630848.415424.20

h/
h0

Conductivity: 7.37E-11 [m/s]

Comments:

BH04Test well:

Screen radius: 0.05 [m]

Screen length: 6 [m]

Casing radius: 0.025 [m]

r(eff): 0.033 [m]

Test parameters:

BH04-50 m well

Analysis method: Bouwer-Rice

Aquifer thickness: 6 [m]

Analysis results:

Evaluated by:

Date:

Gravel pack Porosity (%) 25

12/11/2007

Test name:
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Project:

No:

Client:

0071234 - Light Horse Landfill

0071234

Dial a Dump Industries

Pumping Test Analysis Report

ERM Australia Ltd.

BH05

BH05 - 20 m w ell (Bouw er-Rice)

Time [s]
9007205403601800

h/
h0

1E-2

1E-1

1E+0

Conductivity: 2.43E-6 [m/s]

Comments:

BH05Test well:

Screen radius: 0.05 [m]

Screen length: 6 [m]

Casing radius: 0.025 [m]

r(eff): 0.033 [m]

Test parameters:

BH05 - 20 m well

Analysis method: Bouwer-Rice

Aquifer thickness: 7.2 [m]

Analysis results:

Evaluated by:

Date:

Gravel pack Porosity (%) 25

26/03/2008

Test name:



Project:

No:

Client:

0071234 - Light Horse Landfill

0071234

Dial a Dump Industries

Pumping Test Analysis Report

ERM Australia Ltd.

BH05

BH05 - 20 m w ell (Hvorslev)

Time [s]
9007205403601800

h/
h0

1E-2

1E-1

Conductivity: 2.89E-6 [m/s]

Comments:

BH05Test well:

Screen radius: 0.05 [m]

Screen length: 6 [m]

Casing radius: 0.025 [m]

Test parameters:

BH05 - 20 m well

Analysis method: Hvorslev

Aquifer thickness: 7.2 [m]

Analysis results:

Evaluated by:

Date: 26/03/2008

Test name:



Project:

No:

Client:

Eastern Creek

0071234

Dial a Dump Industries

Pumping Test Analysis Report

ERM Australia Ltd.

BH06

BH06 (Hvorslev)

Time [s]
949398075951845696388379759218987960

h/
h0

Conductivity: 2.52E-11 [m/s]

Comments:

BH06Test well:

Screen radius: 0.05 [m]

Screen length: 6 [m]

Casing radius: 0.025 [m]

Test parameters:

BH06

Analysis method: Hvorslev

Aquifer thickness: 120 [m]

Analysis results:

Evaluated by:

Date: 17/03/2008

Test name:
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Project:

No:

Client:

Eastern Creek

0071234

Dial a Dump Industries

Pumping Test Analysis Report

ERM Australia Ltd.

BH07

BH07 (Hvorslev)

Time [s]
12231009784807338604892402446200

h/
h0

Conductivity: 6.89E-11 [m/s]

Comments:

BH07Test well:

Screen radius: 0.05 [m]

Screen length: 6 [m]

Casing radius: 0.025 [m]

Test parameters:

BH07

Analysis method: Hvorslev

Aquifer thickness: 30 [m]

Analysis results:

Evaluated by:

Date: 26/03/2008

Test name:
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Project:

No:

Client:

0071234 - Light Horse Landfill

0071234

Dial a Dump Industries

Pumping Test Analysis Report

ERM Australia Ltd.

BH08

BH08 - 20 m w ell (Bouw er-Rice)

Time [s]
16131290.4967.8645.2322.60

h/
h0

1E+0

Conductivity: 1.69E-8 [m/s]

Comments:

BH08Test well:

Screen radius: 0.05 [m]

Screen length: 6 [m]

Casing radius: 0.025 [m]

r(eff): 0.033 [m]

Test parameters:

BH08 - 20 m well

Analysis method: Bouwer-Rice

Aquifer thickness: 6 [m]

Analysis results:

Evaluated by:

Date:

Gravel pack Porosity (%) 25

26/03/2008

Test name:



Project:

No:

Client:

0071234 - Light Horse Landfill

0071234

Dial a Dump Industries

Pumping Test Analysis Report

ERM Australia Ltd.

BH08

BH08 - 20 m w ell (Hvorslev)

Time [s]
16131290.4967.8645.2322.60

h/
h0

1E+0

Conductivity: 2.06E-8 [m/s]

Comments:

BH08Test well:

Screen radius: 0.05 [m]

Screen length: 6 [m]

Casing radius: 0.025 [m]

Test parameters:

BH08 - 20 m well

Analysis method: Hvorslev

Aquifer thickness: 6 [m]

Analysis results:

Evaluated by:

Date: 26/03/2008

Test name:



Project:

No:

Client:

0071234 - Light Horse Landfill

0071234

Dial a Dump Industries

Pumping Test Analysis Report

ERM Australia Ltd.

BH08

BH08 - 20 m w ell (Bouw er-Rice)

Time [s]
16131290.4967.8645.2322.60

h/
h0

1E+0

Conductivity: 3.47E-8 [m/s]

Comments:

BH08Test well:

Screen radius: 0.05 [m]

Screen length: 6 [m]

Casing radius: 0.025 [m]

r(eff): 0.033 [m]

Test parameters:

BH08 - 20 m well

Analysis method: Bouwer-Rice

Aquifer thickness: 6 [m]

Analysis results:

Evaluated by:

Date:

Gravel pack Porosity (%) 25

26/03/2008

Test name:



Project:

No:

Client:

0071234 - Light Horse Landfill

0071234

Dial a Dump Industries

Pumping Test Analysis Report

ERM Australia Ltd.

BH08

BH08 - 20 m w ell (Hvorslev)

Time [s]
16131290.4967.8645.2322.60

h/
h0

1E+0

Conductivity: 4.42E-8 [m/s]

Comments:

BH08Test well:

Screen radius: 0.05 [m]

Screen length: 6 [m]

Casing radius: 0.025 [m]

Test parameters:

BH08 - 20 m well

Analysis method: Hvorslev

Aquifer thickness: 6 [m]

Analysis results:

Evaluated by:

Date: 26/03/2008

Test name:
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Project:

No:

Client:

0071234 - Light Horse Landfill

0071234

Dial a Dump Industries

Pumping Test Analysis Report

ERM Australia Ltd.

BH09

BH09 - 20 m w ell (Bouw er-Rice)

Time [s]
16140129129684645632280

h/
h0

1E+0

Conductivity: 3.65E-8 [m/s]

Comments:

BH09Test well:

Screen radius: 0.05 [m]

Screen length: 6 [m]

Casing radius: 0.025 [m]

r(eff): 0.033 [m]

Test parameters:

BH09 - 20 m well

Analysis method: Bouwer-Rice

Aquifer thickness: 6 [m]

Analysis results:

Evaluated by:

Date:

Gravel pack Porosity (%) 25

26/03/2008

Test name:



Project:

No:

Client:

0071234 - Light Horse Landfill

0071234

Dial a Dump Industries

Pumping Test Analysis Report

ERM Australia Ltd.

BH09

BH09 - 20 m w ell (Hvorslev)

Time [s]
16140129129684645632280

h/
h0

1E+0

Conductivity: 4.71E-8 [m/s]

Comments:

BH09Test well:

Screen radius: 0.05 [m]

Screen length: 6 [m]

Casing radius: 0.025 [m]

Test parameters:

BH09 - 20 m well

Analysis method: Hvorslev

Aquifer thickness: 6 [m]

Analysis results:

Evaluated by:

Date: 26/03/2008

Test name:
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Long Term Groundwater 
Elevation Observation Data 
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Laboratory Reports 



 

 

 

 



CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

Accredited  for  compliance  with  ISO/IEC  17025.  The 
results  of  tests,  calibrations  and/or  measurements 
included  in  this  document  are  traceable  to 
Australian/national   standards.  NATA  is  a  signatory  to  
the  APLAC  mutual  recognition  arrangement   for  the 
mutual  recognition  of  the  equivalence  of  testing,  
calibration  and  inspection  reports.

No. 13542.

Quarantine  Approved  Premises
criteria  5.1  for  quarantine
containment  level  1  (QCI)  facilities.
Class  five  criteria  cover  premises
utilised  for  research,  analysis  and
testing  of  biological  material,  soil,
animal,  plant  and  human  products.

SYDNEY License No. N0356.

AQIS
AUSTRALIAN QUARANTINE
AND INSPECTION SERVICE

FINAL CERTIFICATE OF ANALYSIS - ENVIRONMENTAL DIVISION

Client Reference:
Client Name:

Contact Name:
Chain of Custody No:
Sample Matrix:

ERM Australia Pty Ltd (NSW)
Lighthorse Landfill
Stefan Charteris
A08951
WATER

Cover Page 1 of 4
plus Sample Results

Date Received:
Date Reported:

Laboratory Report No:

This Final Certificate of Analysis consists of sample results, DQI's, method descriptions, laboratory definitions, and internationally recognised NATA 
accreditation and endorsement.  The DQO compliance relates specifically to QA/QC results as performed as part of the sample analysis, and may provide an 
indication of sample result quality. Transfer of report ownership from Labmark to the client shall only occur once full & final payment has been settled and 
verified. All report copies may be retracted where full payment has not occured within the agreed settlement period.

22/02/2008
28/02/2008

036376E

Accuracy:

Precision:

Holding Times:

matrix spike:
lcs, crm, method:

1 in first 5-20, then 1 every 20 samples
1 per analytical batch

1 in first 5-10, then 1 every 10 sampleslaboratory duplicate:

laboratory triplicate:

soils, waters: Refer to LabMark Preservation & THT 
table  
VOC's 14 days water / soil
VAC's 7 days water or 14 days acidified 
VAC's 14 days soil
SVOC's 7 days water, 14 days soil
Pesticides 7 days water, 14 days soil
Metals 6 months general elements
Mercury 28 days

Confirmation: target organic analysis: GC/MS, or confirmatory column

Sensitivity: EQL: Typically 2-5 x Method Detection Limit 
(MDL)

spike, lcs, crm 
surrogate:

method blank:

duplicate lab 
RPD:

RESULT ANNOTATION

QUALITY ASSURANCE CRITERIA QUALITY CONTROL
GLOBAL ACCEPTANCE CRITERIA (GAC)

re-extracted & reported when duplicate 
RPD values exceed acceptance criteria

Precision:

Accuracy:
phenol analytes 50% - 130% recovery
general analytes 70% - 130% recovery

organophosphorous pesticide analytes 
60% - 130% recovery

not detected >95% of the reported EQL

spike, lcs, crm 
surrogate:

spike, lcs:

QUALITY CONTROL
ANALYTE SPECIFIC ACCEPTANCE CRITERIA (ASAC)

Uncertainty:

Accuracy: analyte specific recovery data 
<3xsd of historical mean

measurement calculated from 
historical analyte specific control 
charts

0-50% (>10xEQL), 0-75% (5-10xEQL) 
0-100% (<5xEQL)

duplicate lab 
RPD (metals):

0-30% (>10xEQL), 0-75% (5-10xEQL) 
0-100% (<5xEQL)

surrogate spike: addition per target organic method

anion/cation bal: +/- 10% (0-3 meq/l),
+/- 5% (>3 meq/l)

phenoxy acid herbicides, organotin
50% - 130% recovery

Data Quality Objective

Estimated Quantitation Limit
Data Quality Indicator

not applicable

 s: matrix spike recovery
 d: laboratory duplicate
 t: laboratory triplicate
 r: RPD relative % difference 

pending
laboratory control sample
certified reference material
method blank

crm:
lcs:
p:

mb:

bcs: batch specific lcs
bmb: batch specific mb

David Burns
Quality Control (Report signatory)
david.burns@labmark.com.au

Ivan Povolny
Authorising Chemist (NATA signatory)
ivan.povolny@labmark.com.au

Simon Mills
Authorising Chemist (NATA signatory)
simon.mills@labmark.com.au

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
                          * Telephone: (02) 9476 6533    * Fax: (02) 9476 8219                                         * Telephone: (03) 9686 8344    * Fax: (03) 9686 7344                     

Form QS0144, Rev. 1 : Date Issued 06/02/08

This document is issued in accordance with NATA's accreditation requirements. copyright 2000



Laboratory Report:  E036376 

Cover Page 2 of 4 Foundation 
Member

CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

NEPC GUIDELINE COMPLIANCE - DQO

1.   GENERAL

2.  CHAIN OF CUSTODY (COC) & SAMPLE RECEIPT NOTICE (SRN) REQUIREMENTS

3.  NATA ACCREDITED METHODS

EQL's are matrix dependant and may be increased due to sample dilution or matrix interference.

Results relate specifically to samples as received.  Sample results are not corrected for matrix spike, lcs, or 
surrogate recovery data.

A.

B.

Laboratory QA/QC samples are specific to this project.C.

D. Inter-laboratory proficiency results are available upon request.  NATA accreditation details available at 
www.nata.asn.au.

VOC spikes & surrogates added to samples during extraction, SVOC spikes & surrogates added prior to 
extraction.
Recovery data outside GAC limits shall be investigated and compared to ASAC (historical mean +/- 3sd).  If 
recovery data <20%, then the relevant results for that compound are considered not reliable.

Recovery data (ms, surrogate, crm, lcs) outside ASAC limits shall initiate an investigative action.
Anomolous QC data is examined in conjunction with other QC samples and a final decision whether to accept or 
reject results is provided by the professional judgement of the senior analyst.  The USEPA-CLP National 
Functional Guidelines are referred to for specific recommendations.

E.

F.

G.

C.

B.

A. SRN issued to client upon sample receipt & login verification.

Preservation & sampling date details specified on COC and SRN, unless noted.

Sample Integrity & Validated Time of Sample Receipt (VTSR) Holding Times verified (preservation may extend
holding time, refer to preservation chart).

B.

A. NATA accreditation held for each in-house method and sample matrix type reported, unless noted below (Refer 
to subcontracted test reports for NATA accreditation status).

NATA accredited in-house laboratory methods are referenced from NEPC, ASTM, modified USEPA / APHA 
documents. Corporate Accreditation No. 13542. 
Subcontracted analyses:  Refer to Sample Receipt Notice and additional DQO comments.C.

Reported by Sydney Analytical Laboratories, NATA accreditation No.1884.

LabMark shall maintain an official copy of this Certificate of Analysis for all tracable reference purposes.I.

Extraction (preparation) date refers to the date that sample preparation was initiated. Note that certain methods 
not requiring sample preparation (eg. VOCs in water, etc) may report a common extraction and analysis date.

H.

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
                          * Telephone: (02) 9476 6533    * Fax: (02) 9476 8219                                         * Telephone: (03) 9686 8344    * Fax: (03) 9686 7344                     

Form QS0144, Rev. 1 : Date Issued 06/02/08

This document is issued in accordance with NATA's accreditation requirements. copyright 2000
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

Method: %s-ratio#s#t%d-ratio#dTotals:

Matrix:   WATER

Page:

0%0%3 0 0 0Chloride1
0%0%3 0 0 0Fluoride2
0%0%3 0 0 0Sulphate3
0%0%3 0 0 0Nitrate as N4
0%0%3 0 0 0Nitrite as N4
0%0%3 0 0 0Ammonia as N5
0%0%3 0 0 0Major cations6
0%0%3 0 0 0Alkalinity (CO3, HCO3, OH)7
0%50%2 1 0 0Sulphide8

4.  QA/QC FREQUENCY COMPLIANCE TABLE SPECIFIC TO THIS REPORT

GLOSSARY:

 #d             number of discrete duplicate extractions/analyses performed.
 %d-ratio   NEPC guideline for laboratory duplicates is 1 in 10 samples (min 10%).
 #t  number of triplicate extractions/analyses performed.  
 #s              number of spiked samples analysed.
 %s-ratio    USEPA guideline for laboratory matrix spikes is 1 in 20 samples (min 5%).

5.  ADDITIONAL COMMENTS SPECIFIC TO THIS REPORT

A. All tests were conducted by LabMark Environmental Sydney, NATA accreditation No. 13542, Corporate Site 
No. 13535, unless indicated below.
B. The following test was conducted by Sydney Analytical Laboratories, NATA accreditation No.1884. 
:-SAL20364. Results for sulphide issued on 27/02/08.
C. Sample BH08 not analyzed for sulphide due to insufficient sample volume available; client informed on 
22/02/08.

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

Laboratory QA/QC data shall relate specifically to this report, and may provide an indication of site specific sample result quality. LabMark DOES 
NOT report NON-RELEVANT BATCH QA/QC data. Acceptance of this self assessment certificate does not preclude any requirement for a QA/QC review 
by a accredited contaminated site EPA auditor, when and wherever necessary.  Laboratory QA/QC self assessment references available upon request. 

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
                          * Telephone: (02) 9476 6533    * Fax: (02) 9476 8219                                         * Telephone: (03) 9686 8344    * Fax: (03) 9686 7344                     
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Quality, Service, Support

Sample 
Receipt
Notice (SRN) for 036376E

 9:28:08AMReport Time :
25/02/2008Report Date  :

Client Details

Project Name:

Laboratory Report:

Client Name:

CoC Serial Number:

Sample Matrix:

Date Sampled (earliest date):

28/02/2008

ERM Australia Pty Ltd (NSW)

Lighthorse Landfill

WATER

No surcharge applied (results by 6:30pm on 
due date)

036376

Project Number:

22/02/2008

Purchase Order:

Client Address: Locked Bag 24
Broadway NSW 2007

02 8584 8888
02 8584 8800

Client Phone:
Client Fax:

Stefan Charteris
Stefan.Charteris@erm.comContact Email:

Contact Name:

Laboratory Reference Information

Please have this information ready 
when contacting Labmark.

Laboratory Address:

Sample Receipt Contact:

Jyothi LalReporting Contact:

A08951
0071234

Phone:

- Not provided -

Fax:

- Not provided, standard prices apply Quotation Number:

Email: 

Email:  jyothi.lal@labmark.com.au

22/02/2008
Date Samples Received:
Date Sample Receipt Notice issued: 25/02/2008
Date Preliminary Report Due:

Surcharge:

NATA Accreditation: 13542
185-336 (Sydney)
 

TGA GMP License:
6105 (Sydney)APVMA License:

200521534 (Sydney)AQIS Entry Permit:
NO356 (Sydney)AQIS Approval:

E

Unit 1, 8 Leighton Pl.
Asquith NSW 2077

61 2 9476 6533
61 2 9476 8219

Jakleen El Galada
jakleen.galada@labmark.com.au

Reporting Requirements:
 

Electronic Data Download required:Yes

Sample Condition: COC received with samples.  Report number and lab ID's defined on COC.
Samples received in good order .
Samples received with cooling media: Crushed ice .
Samples received chilled.
Security seals not required. Direct Labmark's custody taken .
Sample container & chemical preservation suitable .

Comments: S2 subcontracted to SAL.

Holding Times: Date received allows for sufficient time to meet Technical Holding Times.

Preservation: Chemical preservation of samples satisfactory for requested analytes.

Invoice Number: 30583

Important Notes:
LabMark shall responsibly dispose of spent customer soil and water samples which includes the disintegration of the sample label. A 
sample disposal fee of $1.00 is applicable on all samples received by the laboratory regardless of  whether they have undergone 
analytical testing. Sample disposal of environmental samples shall be 31 days (water) and 3 months (soil, HN03 preserved samples) 
after laboratory receipt, unless otherwise requested in writing by the client. Samples requested to be held in non-refrigerated storage 
shall incur $5.00/ sample/ 3 months. Additional refrigerated storage shall incur $30/ sample/ 3 months. Combination prices apply only 
if requested. Transfer of report ownership from LabMark to the client shall occur once full and final payment has been settled and 
verified. All report copies may be retracted where full payment does not occur within the agreed settlement period.

Analysis comments:

Subcontracted Analyses:
Reported by Sydney Analytical Laboratories, NATA accreditation No.1884.

 Form QS0012, Rev 12: Date Issued 06/02/08.

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au



Quality, Service, Support

Sample 
Receipt
Notice (SRN) for 036376E

 9:28:08AMReport Time :
25/02/2008Report Date  :

Requested Analysis
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Client Sample IDNo. DepthDate

The  table  below  represents  LabMark's  understanding  and  interpretation  of  the  customer  supplied  sample  COC  request  (refer  to  SRN  comments  section
on  first  page  for  external  subcontracting  method  details).  Please  confirm  that  your  COC  request  has  been  entered  correctly.  Due  to  THT  and  TAT 
requirements,  testing  shall  commence  immediately  as  per  this  table,  unless  the  customer  intervenes  with  a  correction  prior  to  testing.  
  

GRID REVIEW TABLE

142647 BH0222/02

142648 BH0822/02

142649 BH0922/02

Totals: 3 3 3 3 3 3 3 3 3 3 3

'PREP  Not  Reported'  refers  to  an  internal  laboratory  instruction  -  client  confirmation  of  this  parameter  is  not  required.  

 Form QS0012, Rev 12: Date Issued 06/02/08.

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au





CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

Accredited  for  compliance  with  ISO/IEC  17025.  The 
results  of  tests,  calibrations  and/or  measurements 
included  in  this  document  are  traceable  to 
Australian/national   standards.  NATA  is  a  signatory  to  
the  APLAC  mutual  recognition  arrangement   for  the 
mutual  recognition  of  the  equivalence  of  testing,  
calibration  and  inspection  reports.

No. 13542.

Quarantine  Approved  Premises
criteria  5.1  for  quarantine
containment  level  1  (QCI)  facilities.
Class  five  criteria  cover  premises
utilised  for  research,  analysis  and
testing  of  biological  material,  soil,
animal,  plant  and  human  products.

SYDNEY License No. N0356.

AQIS
AUSTRALIAN QUARANTINE
AND INSPECTION SERVICE

FINAL CERTIFICATE OF ANALYSIS - ENVIRONMENTAL DIVISION

Client Reference:
Client Name:

Contact Name:
Chain of Custody No:
Sample Matrix:

ERM Australia Pty Ltd (NSW)
0071234
Stefan Charteris
S4203
WATER

Cover Page 1 of 4
plus Sample Results

Date Received:
Date Reported:

Laboratory Report No:

This Final Certificate of Analysis consists of sample results, DQI's, method descriptions, laboratory definitions, and internationally recognised NATA 
accreditation and endorsement.  The DQO compliance relates specifically to QA/QC results as performed as part of the sample analysis, and may provide an 
indication of sample result quality. Transfer of report ownership from Labmark to the client shall only occur once full & final payment has been settled and 
verified. All report copies may be retracted where full payment has not occured within the agreed settlement period.

27/02/2008
05/03/2008

036442E

Accuracy:

Precision:

Holding Times:

matrix spike:
lcs, crm, method:

1 in first 5-20, then 1 every 20 samples
1 per analytical batch

1 in first 5-10, then 1 every 10 sampleslaboratory duplicate:

laboratory triplicate:

soils, waters: Refer to LabMark Preservation & THT 
table  
VOC's 14 days water / soil
VAC's 7 days water or 14 days acidified 
VAC's 14 days soil
SVOC's 7 days water, 14 days soil
Pesticides 7 days water, 14 days soil
Metals 6 months general elements
Mercury 28 days

Confirmation: target organic analysis: GC/MS, or confirmatory column

Sensitivity: EQL: Typically 2-5 x Method Detection Limit 
(MDL)

spike, lcs, crm 
surrogate:

method blank:

duplicate lab 
RPD:

RESULT ANNOTATION

QUALITY ASSURANCE CRITERIA QUALITY CONTROL
GLOBAL ACCEPTANCE CRITERIA (GAC)

re-extracted & reported when duplicate 
RPD values exceed acceptance criteria

Precision:

Accuracy:
phenol analytes 50% - 130% recovery
general analytes 70% - 130% recovery

organophosphorous pesticide analytes 
60% - 130% recovery

not detected >95% of the reported EQL

spike, lcs, crm 
surrogate:

spike, lcs:

QUALITY CONTROL
ANALYTE SPECIFIC ACCEPTANCE CRITERIA (ASAC)

Uncertainty:

Accuracy: analyte specific recovery data 
<3xsd of historical mean

measurement calculated from 
historical analyte specific control 
charts

0-50% (>10xEQL), 0-75% (5-10xEQL) 
0-100% (<5xEQL)

duplicate lab 
RPD (metals):

0-30% (>10xEQL), 0-75% (5-10xEQL) 
0-100% (<5xEQL)

surrogate spike: addition per target organic method

anion/cation bal: +/- 10% (0-3 meq/l),
+/- 5% (>3 meq/l)

phenoxy acid herbicides, organotin
50% - 130% recovery

Data Quality Objective

Estimated Quantitation Limit
Data Quality Indicator

not applicable

 s: matrix spike recovery
 d: laboratory duplicate
 t: laboratory triplicate
 r: RPD relative % difference 

pending
laboratory control sample
certified reference material
method blank

crm:
lcs:
p:

mb:

bcs: batch specific lcs
bmb: batch specific mb

David Burns
Quality Control (Report signatory)
david.burns@labmark.com.au

Geoff Weir
Authorising Chemist (NATA signatory)
geoff.weir@labmark.com.au

Simon Mills
Authorising Chemist (NATA signatory)
simon.mills@labmark.com.au

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
                          * Telephone: (02) 9476 6533    * Fax: (02) 9476 8219                                         * Telephone: (03) 9686 8344    * Fax: (03) 9686 7344                     

Form QS0144, Rev. 1 : Date Issued 06/02/08

This document is issued in accordance with NATA's accreditation requirements. copyright 2000
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

NEPC GUIDELINE COMPLIANCE - DQO

1.   GENERAL

2.  CHAIN OF CUSTODY (COC) & SAMPLE RECEIPT NOTICE (SRN) REQUIREMENTS

3.  NATA ACCREDITED METHODS

EQL's are matrix dependant and may be increased due to sample dilution or matrix interference.

Results relate specifically to samples as received.  Sample results are not corrected for matrix spike, lcs, or 
surrogate recovery data.

A.

B.

Laboratory QA/QC samples are specific to this project.C.

D. Inter-laboratory proficiency results are available upon request.  NATA accreditation details available at 
www.nata.asn.au.

VOC spikes & surrogates added to samples during extraction, SVOC spikes & surrogates added prior to 
extraction.
Recovery data outside GAC limits shall be investigated and compared to ASAC (historical mean +/- 3sd).  If 
recovery data <20%, then the relevant results for that compound are considered not reliable.

Recovery data (ms, surrogate, crm, lcs) outside ASAC limits shall initiate an investigative action.
Anomolous QC data is examined in conjunction with other QC samples and a final decision whether to accept or 
reject results is provided by the professional judgement of the senior analyst.  The USEPA-CLP National 
Functional Guidelines are referred to for specific recommendations.

E.

F.

G.

C.

B.

A. SRN issued to client upon sample receipt & login verification.

Preservation & sampling date details specified on COC and SRN, unless noted.

Sample Integrity & Validated Time of Sample Receipt (VTSR) Holding Times verified (preservation may extend
holding time, refer to preservation chart).

B.

A. NATA accreditation held for each in-house method and sample matrix type reported, unless noted below (Refer 
to subcontracted test reports for NATA accreditation status).

NATA accredited in-house laboratory methods are referenced from NEPC, ASTM, modified USEPA / APHA 
documents. Corporate Accreditation No. 13542. 
Subcontracted analyses:  Refer to Sample Receipt Notice and additional DQO comments.C.

Reported by Sydney Analytical Laboratories, NATA accreditation No.1884.

LabMark shall maintain an official copy of this Certificate of Analysis for all tracable reference purposes.I.

Extraction (preparation) date refers to the date that sample preparation was initiated. Note that certain methods 
not requiring sample preparation (eg. VOCs in water, etc) may report a common extraction and analysis date.

H.

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
                          * Telephone: (02) 9476 6533    * Fax: (02) 9476 8219                                         * Telephone: (03) 9686 8344    * Fax: (03) 9686 7344                     

Form QS0144, Rev. 1 : Date Issued 06/02/08

This document is issued in accordance with NATA's accreditation requirements. copyright 2000
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

Method: %s-ratio#s#t%d-ratio#dTotals:

Matrix:   WATER

Page:

0%0%2 0 0 0Total alkalinity1
0%0%2 0 0 0Chloride2
0%0%2 0 0 0Fluoride3
0%0%2 0 0 0Sulphate4
0%0%2 0 0 0Nitrite as N5
0%0%2 0 0 0Nitrate as N5
0%0%2 0 0 0Ammonia as N6
0%0%2 0 0 0Total Nitrogen (as N)7
0%0%2 0 0 0Major cations8
0%0%2 0 0 0Alkalinity (CO3, HCO3, OH)9
0%50%2 1 0 0Sulphide10

4.  QA/QC FREQUENCY COMPLIANCE TABLE SPECIFIC TO THIS REPORT

GLOSSARY:

 #d             number of discrete duplicate extractions/analyses performed.
 %d-ratio   NEPC guideline for laboratory duplicates is 1 in 10 samples (min 10%).
 #t  number of triplicate extractions/analyses performed.  
 #s              number of spiked samples analysed.
 %s-ratio    USEPA guideline for laboratory matrix spikes is 1 in 20 samples (min 5%).
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5.  ADDITIONAL COMMENTS SPECIFIC TO THIS REPORT

A. All tests were conducted by LabMark Environmental Sydney, NATA accreditation No. 13542, Corporate Site 
No. 13535, unless indicated below.
B. The following test was conducted by Sydney Analytical Laboratories, NATA accreditation No.1884. :- 
Sulphide, SAL reference SAL20378 issued 04/03/2008.

Laboratory QA/QC data shall relate specifically to this report, and may provide an indication of site specific sample result quality. LabMark DOES 
NOT report NON-RELEVANT BATCH QA/QC data. Acceptance of this self assessment certificate does not preclude any requirement for a QA/QC review 
by a accredited contaminated site EPA auditor, when and wherever necessary.  Laboratory QA/QC self assessment references available upon request. 
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Quality, Service, Support

Sample 
Receipt
Notice (SRN) for 036442E

 1:31:25PMReport Time :
27/02/2008Report Date  :

Client Details

Project Name:

Laboratory Report:

Client Name:

CoC Serial Number:

Sample Matrix:

Date Sampled (earliest date):

04/03/2008

ERM Australia Pty Ltd (NSW)

0071234

WATER

No surcharge applied (results by 6:30pm on 
due date)

036442

Project Number:

27/02/2008

Purchase Order:

Client Address: Locked Bag 24
Broadway NSW 2007

02 8584 8888
02 8584 8800

Client Phone:
Client Fax:

Stefan Charteris
Stefan.Charteris@erm.comContact Email:

Contact Name:

Laboratory Reference Information

Please have this information ready 
when contacting Labmark.

Laboratory Address:

Sample Receipt Contact:

Jyothi LalReporting Contact:

S4203
- Not provided -

Phone:

- Not provided -

Fax:

- Not provided, standard prices apply Quotation Number:

Email: 

Email: jyothi.lal@labmark.com.au

26/02/2008
Date Samples Received:
Date Sample Receipt Notice issued: 27/02/2008
Date Preliminary Report Due:

Surcharge:

NATA Accreditation: 13542
185-336 (Sydney)TGA GMP License:
6105 (Sydney)APVMA License:

200521534 (Sydney)AQIS Entry Permit:
NO356 (Sydney)AQIS Approval:

E

Unit 1, 8 Leighton Pl.
Asquith NSW 2077

61 2 9476 6533
61 2 9476 8219

Jakleen El Galada
jakleen.galada@labmark.com.au

Reporting Requirements: Electronic Data Download required:Yes

Sample Condition: COC received with samples.  Report number and lab ID's defined on COC.
Samples received in good order .
Samples received with cooling media: Crushed ice .
Samples received chilled.
Security seals not required. Direct Labmark's custody taken .
Sample container & chemical preservation suitable .

Comments: Sulphide analysis subcontracted to SAL.

Holding Times: Date received allows for sufficient time to meet Technical Holding Times.

Preservation: Chemical preservation of samples satisfactory for requested analytes.

Invoice Number: 30654

Important Notes:
LabMark shall responsibly dispose of spent customer soil and water samples which includes the disintegration of the sample label. A 
sample disposal fee of $1.00 is applicable on all samples received by the laboratory regardless of  whether they have undergone 
analytical testing. Sample disposal of environmental samples shall be 31 days (water) and 3 months (soil, HN03 preserved samples) 
after laboratory receipt, unless otherwise requested in writing by the client. Samples requested to be held in non-refrigerated storage 
shall incur $5.00/ sample/ 3 months. Additional refrigerated storage shall incur $30/ sample/ 3 months. Combination prices apply only 
if requested. Transfer of report ownership from LabMark to the client shall occur once full and final payment has been settled and 
verified. All report copies may be retracted where full payment does not occur within the agreed settlement period.
Analysis comments:

Subcontracted Analyses:
Reported by Sydney Analytical Laboratories, NATA accreditation No.1884.

 Form QS0012, Rev 12: Date Issued 06/02/08.

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au
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Client Sample IDNo. DepthDate

The  table  below  represents  LabMark's  understanding  and  interpretation of the customer supplied sample COC request  (refer  to  SRN comments section
on  first  page  for  external  subcontracting  method  details).  Please  confirm  that  your  COC  request  has  been  entered  correctly.  Due  to  THT  and  TAT
requirements,  testing  shall  commence  immediately  as  per  this  table,  unless  the  customer  intervenes  with  a  correction  prior  to  testing.  
  

GRID REVIEW TABLE

143287 QP0126/02
143288 BH0526/02 12

Totals: 2 2 2 2 2 2 2 2 2 2 2 2 22

'PREP  Not  Reported'  refers  to  an  internal  laboratory  instruction  - client confirmation of this parameter is not required.  

 Form QS0012, Rev 12: Date Issued 06/02/08.

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au





CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

Accredited  for  compliance  with  ISO/IEC  17025.  The 
results  of  tests,  calibrations  and/or  measurements 
included  in  this  document  are  traceable  to 
Australian/national   standards.  NATA  is  a  signatory  to  
the  APLAC  mutual  recognition  arrangement   for  the 
mutual  recognition  of  the  equivalence  of  testing,  
calibration  and  inspection  reports.

No. 13542.

Quarantine  Approved  Premises
criteria  5.1  for  quarantine
containment  level  1  (QCI)  facilities.
Class  five  criteria  cover  premises
utilised  for  research,  analysis  and
testing  of  biological  material,  soil,
animal,  plant  and  human  products.

SYDNEY License No. N0356.

AQIS
AUSTRALIAN QUARANTINE
AND INSPECTION SERVICE

FINAL CERTIFICATE OF ANALYSIS - ENVIRONMENTAL DIVISION

Client Reference:
Client Name:

Contact Name:
Chain of Custody No:
Sample Matrix:

ERM Australia Pty Ltd (NSW)
Eastern Creek
Stefan Charteris
S4204
WATER

Cover Page 1 of 4
plus Sample Results

Date Received:
Date Reported:

Laboratory Report No:

This Final Certificate of Analysis consists of sample results, DQI's, method descriptions, laboratory definitions, and internationally recognised NATA 
accreditation and endorsement.  The DQO compliance relates specifically to QA/QC results as performed as part of the sample analysis, and may provide an 
indication of sample result quality. Transfer of report ownership from Labmark to the client shall only occur once full & final payment has been settled and 
verified. All report copies may be retracted where full payment has not occured within the agreed settlement period.

14/03/2008
26/03/2008

036715E

Accuracy:

Precision:

Holding Times:

matrix spike:
lcs, crm, method:

1 in first 5-20, then 1 every 20 samples
1 per analytical batch

1 in first 5-10, then 1 every 10 sampleslaboratory duplicate:

laboratory triplicate:

soils, waters: Refer to LabMark Preservation & THT 
table  
VOC's 14 days water / soil
VAC's 7 days water or 14 days acidified 
VAC's 14 days soil
SVOC's 7 days water, 14 days soil
Pesticides 7 days water, 14 days soil
Metals 6 months general elements
Mercury 28 days

Confirmation: target organic analysis: GC/MS, or confirmatory column

Sensitivity: EQL: Typically 2-5 x Method Detection Limit 
(MDL)

spike, lcs, crm 
surrogate:

method blank:

duplicate lab 
RPD:

RESULT ANNOTATION

QUALITY ASSURANCE CRITERIA QUALITY CONTROL
GLOBAL ACCEPTANCE CRITERIA (GAC)

re-extracted & reported when duplicate 
RPD values exceed acceptance criteria

Precision:

Accuracy:
phenol analytes 50% - 130% recovery
general analytes 70% - 130% recovery

organophosphorous pesticide analytes 
60% - 130% recovery

not detected >95% of the reported EQL

spike, lcs, crm 
surrogate:

spike, lcs:

QUALITY CONTROL
ANALYTE SPECIFIC ACCEPTANCE CRITERIA (ASAC)

Uncertainty:

Accuracy: analyte specific recovery data 
<3xsd of historical mean

measurement calculated from 
historical analyte specific control 
charts

0-50% (>10xEQL), 0-75% (5-10xEQL) 
0-100% (<5xEQL)

duplicate lab 
RPD (metals):

0-30% (>10xEQL), 0-75% (5-10xEQL) 
0-100% (<5xEQL)

surrogate spike: addition per target organic method

anion/cation bal: +/- 10% (0-3 meq/l),
+/- 5% (>3 meq/l)

phenoxy acid herbicides, organotin
50% - 130% recovery

Data Quality Objective

Estimated Quantitation Limit
Data Quality Indicator

not applicable

 s: matrix spike recovery
 d: laboratory duplicate
 t: laboratory triplicate
 r: RPD relative % difference 

pending
laboratory control sample
certified reference material
method blank

crm:
lcs:
p:

mb:

bcs: batch specific lcs
bmb: batch specific mb

Geoff Weir
Quality Control (Report signatory)
geoff.weir@labmark.com.au

Ivan Povolny
Authorising Chemist (NATA signatory)
ivan.povolny@labmark.com.au

Simon Mills
Authorising Chemist (NATA signatory)
simon.mills@labmark.com.au

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
                          * Telephone: (02) 9476 6533    * Fax: (02) 9476 8219                                         * Telephone: (03) 9686 8344    * Fax: (03) 9686 7344                     

Form QS0144, Rev. 1 : Date Issued 06/02/08

This document is issued in accordance with NATA's accreditation requirements. copyright 2000
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

NEPC GUIDELINE COMPLIANCE - DQO

1.   GENERAL

2.  CHAIN OF CUSTODY (COC) & SAMPLE RECEIPT NOTICE (SRN) REQUIREMENTS

3.  NATA ACCREDITED METHODS

EQL's are matrix dependant and may be increased due to sample dilution or matrix interference.

Results relate specifically to samples as received.  Sample results are not corrected for matrix spike, lcs, or 
surrogate recovery data.

A.

B.

Laboratory QA/QC samples are specific to this project.C.

D. Inter-laboratory proficiency results are available upon request.  NATA accreditation details available at 
www.nata.asn.au.

VOC spikes & surrogates added to samples during extraction, SVOC spikes & surrogates added prior to 
extraction.
Recovery data outside GAC limits shall be investigated and compared to ASAC (historical mean +/- 3sd).  If 
recovery data <20%, then the relevant results for that compound are considered not reliable.

Recovery data (ms, surrogate, crm, lcs) outside ASAC limits shall initiate an investigative action.
Anomolous QC data is examined in conjunction with other QC samples and a final decision whether to accept or 
reject results is provided by the professional judgement of the senior analyst.  The USEPA-CLP National 
Functional Guidelines are referred to for specific recommendations.

E.

F.

G.

C.

B.

A. SRN issued to client upon sample receipt & login verification.

Preservation & sampling date details specified on COC and SRN, unless noted.

Sample Integrity & Validated Time of Sample Receipt (VTSR) Holding Times verified (preservation may extend
holding time, refer to preservation chart).

B.

A. NATA accreditation held for each in-house method and sample matrix type reported, unless noted below (Refer 
to subcontracted test reports for NATA accreditation status).

NATA accredited in-house laboratory methods are referenced from NEPC, ASTM, modified USEPA / APHA 
documents. Corporate Accreditation No. 13542. 
Subcontracted analyses:  Refer to Sample Receipt Notice and additional DQO comments.C.

Reported by Amdel Limited, NATA accreditation No.1526.

LabMark shall maintain an official copy of this Certificate of Analysis for all tracable reference purposes.I.

Extraction (preparation) date refers to the date that sample preparation was initiated. Note that certain methods 
not requiring sample preparation (eg. VOCs in water, etc) may report a common extraction and analysis date.

H.

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
                          * Telephone: (02) 9476 6533    * Fax: (02) 9476 8219                                         * Telephone: (03) 9686 8344    * Fax: (03) 9686 7344                     

Form QS0144, Rev. 1 : Date Issued 06/02/08

This document is issued in accordance with NATA's accreditation requirements. copyright 2000
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

Method: %s-ratio#s#t%d-ratio#dTotals:

Matrix:   WATER

Page:

0%0%2 0 0 0pH in water1
0%0%2 0 0 0Total alkalinity2
0%0%2 0 0 0Chloride3
0%0%2 0 0 0Fluoride4
0%0%2 0 0 0Sulphate5
0%0%2 0 0 0Nitrate as N6
0%0%2 0 0 0Nitrite as N6
0%0%2 0 0 0Ammonia as N7
0%0%2 0 0 0Total Nitrogen (as N)8
0%0%2 0 0 0Major cations9
0%0%2 0 0 0Alkalinity (CO3, HCO3, OH)10

4.  QA/QC FREQUENCY COMPLIANCE TABLE SPECIFIC TO THIS REPORT

GLOSSARY:

 #d             number of discrete duplicate extractions/analyses performed.
 %d-ratio   NEPC guideline for laboratory duplicates is 1 in 10 samples (min 10%).
 #t  number of triplicate extractions/analyses performed.  
 #s              number of spiked samples analysed.
 %s-ratio    USEPA guideline for laboratory matrix spikes is 1 in 20 samples (min 5%).

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
                          * Telephone: (02) 9476 6533    * Fax: (02) 9476 8219                                         * Telephone: (03) 9686 8344    * Fax: (03) 9686 7344                     

Form QS0144, Rev. 1 : Date Issued 06/02/08

This document is issued in accordance with NATA's accreditation requirements. copyright 2000
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

5.  ADDITIONAL COMMENTS SPECIFIC TO THIS REPORT

A. All tests were conducted by LabMark Environmental Sydney, NATA accreditation No. 13542, Corporate Site 
No. 13535, unless indicated below.
B. The following test was conducted by Amdel Limited, NATA accreditation No.1526. :- sulphide.

Laboratory QA/QC data shall relate specifically to this report, and may provide an indication of site specific sample result quality. LabMark DOES 
NOT report NON-RELEVANT BATCH QA/QC data. Acceptance of this self assessment certificate does not preclude any requirement for a QA/QC review 
by a accredited contaminated site EPA auditor, when and wherever necessary.  Laboratory QA/QC self assessment references available upon request. 

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
                          * Telephone: (02) 9476 6533    * Fax: (02) 9476 8219                                         * Telephone: (03) 9686 8344    * Fax: (03) 9686 7344                     

Form QS0144, Rev. 1 : Date Issued 06/02/08

This document is issued in accordance with NATA's accreditation requirements. copyright 2000
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Quality, Service, Support

Sample 
Receipt
Notice (SRN) for 036715E

12:15:51PMReport Time :
17/03/2008Report Date  :

Client Details

Project Name:

Laboratory Report:

Client Name:

CoC Serial Number:

Sample Matrix:

Date Sampled (earliest date):

26/03/2008

ERM Australia Pty Ltd (NSW)

Eastern Creek

WATER

No surcharge applied (results by 6:30pm on 
due date)

036715

Project Number:

14/03/2008

Purchase Order:

Client Address: Locked Bag 24
Broadway NSW 2007

02 8584 8888
02 8584 8800

Client Phone:
Client Fax:

Stefan Charteris
Stefan.Charteris@erm.comContact Email:

Contact Name:

Laboratory Reference Information

Please have this information ready 
when contacting Labmark.

Laboratory Address:

Sample Receipt Contact:

Jyothi LalReporting Contact:

S4204
0071234

Phone:

- Not provided -

Fax:

- Not provided, standard prices apply Quotation Number:

Email: 

Email: jyothi.lal@labmark.com.au

13/03/2008
Date Samples Received:
Date Sample Receipt Notice issued: 17/03/2008
Date Preliminary Report Due:

Surcharge:

NATA Accreditation: 13542
185-336 (Sydney)TGA GMP License:
6105 (Sydney)APVMA License:

200521534 (Sydney)AQIS Entry Permit:
NO356 (Sydney)AQIS Approval:

E

Unit 1, 8 Leighton Pl.
Asquith NSW 2077

61 2 9476 6533
61 2 9476 8219

Jakleen El Galada
jakleen.galada@labmark.com.au

Reporting Requirements: Electronic Data Download required:Yes

Sample Condition: COC received with samples.  Report number and lab ID's defined on COC.
Samples received in good order .
Samples received with cooling media: Ice bricks .
Samples received chilled.
Security seals not required. Direct Labmark's custody taken .
Sample container & chemical preservation suitable .

Comments: Samples received and analysed on the last day of THT for Nutrients. Incorrect sample container 
received for Sulphide in both samples and for Cations in Dup01, Sample taken from unpreserved 
bottles. Samples sent to Amdel for analysis of Sulphide.

Holding Times: Date received allows for sufficient time to meet Technical Holding Times.
Note: There are Samples within this batch that have been received by the laboratory 0 day(s) after 
Technical Holding Times expire. LabMark cannot guarantee THT compliance, refer to the extraction 
dates detailed in the sample grid for confirmation.

Preservation: Chemical preservation of samples unsatisfactory for requested analytes.

Invoice Number: 30918

Important Notes:
LabMark shall responsibly dispose of spent customer soil and water samples which includes the disintegration of the sample label. A 
sample disposal fee of $1.00 is applicable on all samples received by the laboratory regardless of  whether they have undergone 
analytical testing. Sample disposal of environmental samples shall be 31 days (water) and 3 months (soil, HN03 preserved samples) 
after laboratory receipt, unless otherwise requested in writing by the client. Samples requested to be held in non-refrigerated storage 
shall incur $5.00/ sample/ 3 months. Additional refrigerated storage shall incur $30/ sample/ 3 months. Combination prices apply only 
if requested. Transfer of report ownership from LabMark to the client shall occur once full and final payment has been settled and 
verified. All report copies may be retracted where full payment does not occur within the agreed settlement period.
Analysis comments:

Subcontracted Analyses:
Reported by Amdel Limited, NATA accreditation No.1526.

 Form QS0012, Rev 12: Date Issued 06/02/08.

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au



Quality, Service, Support

Sample 
Receipt
Notice (SRN) for 036715E

12:15:51PMReport Time :
17/03/2008Report Date  :

Requested Analysis
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Client Sample IDNo. DepthDate

The  table  below  represents  LabMark's  understanding  and  interpretation of the customer supplied sample COC request  (refer  to  SRN comments section
on  first  page  for  external  subcontracting  method  details).  Please  confirm  that  your  COC  request  has  been  entered  correctly.  Due  to  THT  and  TAT
requirements,  testing  shall  commence  immediately  as  per  this  table,  unless  the  customer  intervenes  with  a  correction  prior  to  testing.  
  

GRID REVIEW TABLE

146138 BH0613/03
146139 Dup0113/03

Totals: 2 2 2 2 2 2 2 2 2 2 2 2 2 22

'PREP  Not  Reported'  refers  to  an  internal  laboratory  instruction  - client confirmation of this parameter is not required.  

 Form QS0012, Rev 12: Date Issued 06/02/08.

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au





This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025

Accreditation Number: 1464

Certificate of Analysis
Labmark P/L

Unit 1 / 8 Leighton Plc

Asquith NSW 2077 

Australia

Attention: Jyothi Lal

Project 08ENCA0006759

Client Reference E036715

Received Date 18/03/2008 02:00:00 PM

Customer Sample ID BHO6 DUP 1

Amdel Sample Number 907100 907101

Date Sampled 13/03/2008 13/03/2008

Inorganics

Test/Reference UnitPQL

4480 Sulphide in Water 
mg/L <0.1 <0.1Sulphide 0.1

Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description AnalysedExtracted

4480 Sulphide in Water 20/03/2008

First Reported: 20 March 2008 Page 1 of 3

Date Printed: 20 March 2008 Final Report Number :

Amdel Ltd 99 Mitchell Rd Cardiff  NSW Australia 2285

ABN: 30 008 127 802 Telephone: (02) 4902 4800 Facsimile: (02) 4902 4899
288975



Amdel Internal Quality Control Review

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples

    are included in this QC report where applicable. Additional QC data may be available on request.

2. Amdel QC Acceptance/Rejection criteria are available on request.

3. Proficiency trial results are available on request.

4. Actual PQLs are matrix dependant. Quotes PQLs may be raised where sample extracts are diluted due to interferences.

5. Results are uncorrected for matrix spike or surrogate recoveries.

6. Test samples duplicated or spiked, are for this job only and are identified in the following QC report.

7. SVOC analyses on waters are performed on  homogenized, unfiltered sample, unless noted otherwise.

8. When individual results are qualified in the body of a report, refer to the qualifier descriptions that follow.

Holding Times

Please refer to 'Sampling and Preservation Chart for Soils & Waters' for holding times. (Amdel form AD-FOR_ADM-020)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgement.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues,

suitablity qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

Quality Control Results

Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

907927 [ Method Blank ]

4480 Sulphide in Water

Sulphide mg/L <0.1 < 0.1 T

907929 [ Laboratory Control Sample ]

4480 Sulphide in Water Expected Value Percent Recovery

Sulphide mg/L 1.0 1.0 101 80-120 % T

Sample Integrity

YesCustody Seals Intact (if used)

YesAttempt to Chill was evident

YesSamples correctly preserved

N/AOrganic samples had Teflon liners

N/ASamples received with Zero Headspace

YesSamples received within HoldingTime

NoSome samples have been subcontracted

Authorised By

Production Manager - InorganicsDarrel Luck

Accreditation Number: 1464Anthony Crane Operations Manager

Laboratory Manager

Operations ManagerAnthony Crane

Final Report

First Reported: 20 March 2008 Page 2 of 3

Date Printed: 20 March 2008 Final Report Number :

Amdel Ltd 99 Mitchell Rd Cardiff  NSW Australia 2285

ABN: 30 008 127 802 Telephone: (02) 4902 4800 Facsimile: (02) 4902 4899
288975



- Indicates Not Requested                     * Indicates NATA accreditation does not cover the performance of this service

Amdel Limited shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretaton given 

in this report. In no case shall Amdel Limited be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising 

from this report. This document shall not be reproduced except in full and relates only to the items tested.  Unless indicated otherwise, the tests were performed on the samples as received.

The samples were not collected by Amdel staff.

First Reported: 20 March 2008 Page 3 of 3

Date Printed: 20 March 2008 Final Report Number :

Amdel Ltd 99 Mitchell Rd Cardiff  NSW Australia 2285

ABN: 30 008 127 802 Telephone: (02) 4902 4800 Facsimile: (02) 4902 4899
288975



CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

Accredited  for  compliance  with  ISO/IEC  17025.  The 
results  of  tests,  calibrations  and/or  measurements 
included  in  this  document  are  traceable  to 
Australian/national   standards.  NATA  is  a  signatory  to  
the  APLAC  mutual  recognition  arrangement   for  the 
mutual  recognition  of  the  equivalence  of  testing,  
calibration  and  inspection  reports.

No. 13542.

Quarantine  Approved  Premises
criteria  5.1  for  quarantine
containment  level  1  (QCI)  facilities.
Class  five  criteria  cover  premises
utilised  for  research,  analysis  and
testing  of  biological  material,  soil,
animal,  plant  and  human  products.

SYDNEY License No. N0356.

AQIS
AUSTRALIAN QUARANTINE
AND INSPECTION SERVICE

FINAL CERTIFICATE OF ANALYSIS - ENVIRONMENTAL DIVISION

Client Reference:
Client Name:

Contact Name:
Chain of Custody No:
Sample Matrix:

ERM Australia Pty Ltd (NSW)
Light Horse Landfill
Stefan Charteris
S4205
WATER

Cover Page 1 of 4
plus Sample Results

Date Received:
Date Reported:

Laboratory Report No:

This Final Certificate of Analysis consists of sample results, DQI's, method descriptions, laboratory definitions, and internationally recognised NATA 
accreditation and endorsement.  The DQO compliance relates specifically to QA/QC results as performed as part of the sample analysis, and may provide an 
indication of sample result quality. Transfer of report ownership from Labmark to the client shall only occur once full & final payment has been settled and 
verified. All report copies may be retracted where full payment has not occured within the agreed settlement period.

28/03/2008
04/04/2008

036886E

Accuracy:

Precision:

Holding Times:

matrix spike:
lcs, crm, method:

1 in first 5-20, then 1 every 20 samples
1 per analytical batch

1 in first 5-10, then 1 every 10 sampleslaboratory duplicate:

laboratory triplicate:

soils, waters: Refer to LabMark Preservation & THT 
table  
VOC's 14 days water / soil
VAC's 7 days water or 14 days acidified 
VAC's 14 days soil
SVOC's 7 days water, 14 days soil
Pesticides 7 days water, 14 days soil
Metals 6 months general elements
Mercury 28 days

Confirmation: target organic analysis: GC/MS, or confirmatory column

Sensitivity: EQL: Typically 2-5 x Method Detection Limit 
(MDL)

spike, lcs, crm 
surrogate:

method blank:

duplicate lab 
RPD:

RESULT ANNOTATION

QUALITY ASSURANCE CRITERIA QUALITY CONTROL
GLOBAL ACCEPTANCE CRITERIA (GAC)

re-extracted & reported when duplicate 
RPD values exceed acceptance criteria

Precision:

Accuracy:
phenol analytes 50% - 130% recovery
general analytes 70% - 130% recovery

organophosphorous pesticide analytes 
60% - 130% recovery

not detected >95% of the reported EQL

spike, lcs, crm 
surrogate:

spike, lcs:

QUALITY CONTROL
ANALYTE SPECIFIC ACCEPTANCE CRITERIA (ASAC)

Uncertainty:

Accuracy: analyte specific recovery data 
<3xsd of historical mean

measurement calculated from 
historical analyte specific control 
charts

0-50% (>10xEQL), 0-75% (5-10xEQL) 
0-100% (<5xEQL)

duplicate lab 
RPD (metals):

0-30% (>10xEQL), 0-75% (5-10xEQL) 
0-100% (<5xEQL)

surrogate spike: addition per target organic method

anion/cation bal: +/- 10% (0-3 meq/l),
+/- 5% (>3 meq/l)

phenoxy acid herbicides, organotin
50% - 130% recovery

Data Quality Objective

Estimated Quantitation Limit
Data Quality Indicator

not applicable

 s: matrix spike recovery
 d: laboratory duplicate
 t: laboratory triplicate
 r: RPD relative % difference 

pending
laboratory control sample
certified reference material
method blank

crm:
lcs:
p:

mb:

bcs: batch specific lcs
bmb: batch specific mb

David Burns
Quality Control (Report signatory)
david.burns@labmark.com.au

Geoff Weir
Authorising Chemist (NATA signatory)
geoff.weir@labmark.com.au

Simon Mills
Authorising Chemist (NATA signatory)
simon.mills@labmark.com.au

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
                          * Telephone: (02) 9476 6533    * Fax: (02) 9476 8219                                         * Telephone: (03) 9686 8344    * Fax: (03) 9686 7344                     

Form QS0144, Rev. 1 : Date Issued 06/02/08

This document is issued in accordance with NATA's accreditation requirements. copyright 2000



Laboratory Report:  E036886 

Cover Page 2 of 4 Foundation 
Member

CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

NEPC GUIDELINE COMPLIANCE - DQO

1.   GENERAL

2.  CHAIN OF CUSTODY (COC) & SAMPLE RECEIPT NOTICE (SRN) REQUIREMENTS

3.  NATA ACCREDITED METHODS

EQL's are matrix dependant and may be increased due to sample dilution or matrix interference.

Results relate specifically to samples as received.  Sample results are not corrected for matrix spike, lcs, or 
surrogate recovery data.

A.

B.

Laboratory QA/QC samples are specific to this project.C.

D. Inter-laboratory proficiency results are available upon request.  NATA accreditation details available at 
www.nata.asn.au.

VOC spikes & surrogates added to samples during extraction, SVOC spikes & surrogates added prior to 
extraction.
Recovery data outside GAC limits shall be investigated and compared to ASAC (historical mean +/- 3sd).  If 
recovery data <20%, then the relevant results for that compound are considered not reliable.

Recovery data (ms, surrogate, crm, lcs) outside ASAC limits shall initiate an investigative action.
Anomolous QC data is examined in conjunction with other QC samples and a final decision whether to accept or 
reject results is provided by the professional judgement of the senior analyst.  The USEPA-CLP National 
Functional Guidelines are referred to for specific recommendations.

E.

F.

G.

C.

B.

A. SRN issued to client upon sample receipt & login verification.

Preservation & sampling date details specified on COC and SRN, unless noted.

Sample Integrity & Validated Time of Sample Receipt (VTSR) Holding Times verified (preservation may extend
holding time, refer to preservation chart).

B.

A. NATA accreditation held for each in-house method and sample matrix type reported, unless noted below (Refer 
to subcontracted test reports for NATA accreditation status).

NATA accredited in-house laboratory methods are referenced from NEPC, ASTM, modified USEPA / APHA 
documents. Corporate Accreditation No. 13542. 
Subcontracted analyses:  Refer to Sample Receipt Notice and additional DQO comments.C.

Reported by Amdel Limited, NATA accreditation No.1526.

LabMark shall maintain an official copy of this Certificate of Analysis for all tracable reference purposes.I.

Extraction (preparation) date refers to the date that sample preparation was initiated. Note that certain methods 
not requiring sample preparation (eg. VOCs in water, etc) may report a common extraction and analysis date.

H.

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
                          * Telephone: (02) 9476 6533    * Fax: (02) 9476 8219                                         * Telephone: (03) 9686 8344    * Fax: (03) 9686 7344                     

Form QS0144, Rev. 1 : Date Issued 06/02/08

This document is issued in accordance with NATA's accreditation requirements. copyright 2000
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

Method: %s-ratio#s#t%d-ratio#dTotals:

Matrix:   WATER

Page:

0%0%3 0 0 0Total alkalinity1
0%0%3 0 0 0Chloride2
0%0%3 0 0 0Fluoride3
0%0%3 0 0 0Sulphate4
0%0%3 0 0 0Ion Balance5
0%0%3 0 0 0Nitrate as N6
0%0%3 0 0 0Nitrite as N6
0%0%3 0 0 0Ammonia as N7
0%0%3 0 0 0Major cations8
0%0%3 0 0 0Alkalinity (CO3, HCO3, OH)9

4.  QA/QC FREQUENCY COMPLIANCE TABLE SPECIFIC TO THIS REPORT

GLOSSARY:

 #d             number of discrete duplicate extractions/analyses performed.
 %d-ratio   NEPC guideline for laboratory duplicates is 1 in 10 samples (min 10%).
 #t  number of triplicate extractions/analyses performed.  
 #s              number of spiked samples analysed.
 %s-ratio    USEPA guideline for laboratory matrix spikes is 1 in 20 samples (min 5%).

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
                          * Telephone: (02) 9476 6533    * Fax: (02) 9476 8219                                         * Telephone: (03) 9686 8344    * Fax: (03) 9686 7344                     

Form QS0144, Rev. 1 : Date Issued 06/02/08

This document is issued in accordance with NATA's accreditation requirements. copyright 2000
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

5.  ADDITIONAL COMMENTS SPECIFIC TO THIS REPORT

A. All tests were conducted by LabMark Environmental Sydney, NATA accreditation No. 13542, Corporate Site 
No. 13535, unless indicated below.
B. The following test was conducted by Amdel Limited, NATA accreditation No.1526. :- sulphide.

Laboratory QA/QC data shall relate specifically to this report, and may provide an indication of site specific sample result quality. LabMark DOES 
NOT report NON-RELEVANT BATCH QA/QC data. Acceptance of this self assessment certificate does not preclude any requirement for a QA/QC review 
by a accredited contaminated site EPA auditor, when and wherever necessary.  Laboratory QA/QC self assessment references available upon request. 

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
                          * Telephone: (02) 9476 6533    * Fax: (02) 9476 8219                                         * Telephone: (03) 9686 8344    * Fax: (03) 9686 7344                     

Form QS0144, Rev. 1 : Date Issued 06/02/08

This document is issued in accordance with NATA's accreditation requirements. copyright 2000
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Quality, Service, Support

Sample 
Receipt
Notice (SRN) for 036886E

 1:53:09PMReport Time :
31/03/2008Report Date  :

Client Details

Project Name:

Laboratory Report:

Client Name:

CoC Serial Number:

Sample Matrix:

Date Sampled (earliest date):

03/04/2008

ERM Australia Pty Ltd (NSW)

Light Horse Landfill

WATER

No surcharge applied (results by 6:30pm on 
due date)

036886

Project Number:

28/03/2008

Purchase Order:

Client Address: Locked Bag 24
Broadway NSW 2007

02 8584 8888
02 8584 8800

Client Phone:
Client Fax:

Stefan Charteris
Stefan.Charteris@erm.comContact Email:

Contact Name:

Laboratory Reference Information

Please have this information ready 
when contacting Labmark.

Laboratory Address:

Sample Receipt Contact:

Jyothi LalReporting Contact:

S4205
0071234

Phone:

- Not provided -

Fax:

- Not provided, standard prices apply Quotation Number:

Email: 

Email: jyothi.lal@labmark.com.au

27/03/2008
Date Samples Received:
Date Sample Receipt Notice issued: 31/03/2008
Date Preliminary Report Due:

Surcharge:

NATA Accreditation: 13542
185-336 (Sydney)TGA GMP License:
6105 (Sydney)APVMA License:

200521534 (Sydney)AQIS Entry Permit:
NO356 (Sydney)AQIS Approval:

E

Unit 1, 8 Leighton Pl.
Asquith NSW 2077

61 2 9476 6533
61 2 9476 8219

Jakleen El Galada
jakleen.galada@labmark.com.au

Reporting Requirements: Electronic Data Download required:Yes

Sample Condition: COC received with samples.  Report number and lab ID's defined on COC.
Samples received in good order .
Samples received with cooling media: Ice bricks .
Samples received chilled.
Security seals not used .
Sample container & chemical preservation suitable .

Comments: Ion balance added at client request. S2 subcontracted to AMDEL-Cardiff.

Holding Times: Date received allows for sufficient time to meet Technical Holding Times.

Preservation: Chemical preservation of samples satisfactory for requested analytes.

Invoice Number: 31104

Important Notes:
LabMark shall responsibly dispose of spent customer soil and water samples which includes the disintegration of the sample label. A 
sample disposal fee of $1.00 is applicable on all samples received by the laboratory regardless of  whether they have undergone 
analytical testing. Sample disposal of environmental samples shall be 31 days (water) and 3 months (soil, HN03 preserved samples) 
after laboratory receipt, unless otherwise requested in writing by the client. Samples requested to be held in non-refrigerated storage 
shall incur $5.00/ sample/ 3 months. Additional refrigerated storage shall incur $30/ sample/ 3 months. Combination prices apply only 
if requested. Transfer of report ownership from LabMark to the client shall occur once full and final payment has been settled and 
verified. All report copies may be retracted where full payment does not occur within the agreed settlement period.
Analysis comments:

Subcontracted Analyses:
Reported by Amdel Limited, NATA accreditation No.1526.

 Form QS0012, Rev 12: Date Issued 06/02/08.

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au



Quality, Service, Support

Sample 
Receipt
Notice (SRN) for 036886E

 1:53:09PMReport Time :
31/03/2008Report Date  :

Requested Analysis
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Client Sample IDNo. DepthDate

The  table  below  represents  LabMark's  understanding  and  interpretation of the customer supplied sample COC request  (refer  to  SRN comments section
on  first  page  for  external  subcontracting  method  details).  Please  confirm  that  your  COC  request  has  been  entered  correctly.  Due  to  THT  and  TAT
requirements,  testing  shall  commence  immediately  as  per  this  table,  unless  the  customer  intervenes  with  a  correction  prior  to  testing.  
  

GRID REVIEW TABLE

147907 BH0327/03
147908 Dup 0227/03
147909 BH0727/03
147910 Trip blank27/03

Totals: 3 3 3 3 1 3 3 3 3 3 3 3 33

'PREP  Not  Reported'  refers  to  an  internal  laboratory  instruction  - client confirmation of this parameter is not required.  

 Form QS0012, Rev 12: Date Issued 06/02/08.

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au
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SAMPLE RECEIPT NOTIFICATION (SRN)
Comprehensive Report

Work Order : ES0715646

:: LaboratoryClient Environmental Division SydneyENVIRO RESOURCES MANAGEMENT

: :ContactContact MS ELIZABETH WATSON Victor Kedicioglu

:: AddressAddress GROUND FLOOR, 33 SAUNDERS 

STREET, PYRMONT  NSW  2009

LOCKED BAG 24 BROADWAY NSW 

AUSTRALIA 2007

277-289 Woodpark Road Smithfield 

NSW Australia 2164

:: E-mailE-mail elizabeth.watson@erm.com Victor.Kedicioglu@alsenviro.com

:: TelephoneTelephone 8584 8888 +61-2-8784 8555

:: FacsimileFacsimile 8584 8800 +61-2-8784 8500

::Project 0071234 LIGHT HORSE LANDFILL Page 1 of 2

:Order number ----

::C-O-C number 2269 Quote number ES20060256 (EN/009/06)

Site : EASTERN CREEK

Sampler : :QC LevelELIZABETH WATSON NEPM 1999  Schedule B(3) and ALS 

QCS3 requirement

Dates
Date Samples Received : 12-NOV-2007 Issue Date : 12-NOV-2007 18:43

Scheduled Reporting Date: 20-NOV-2007:Client Requested Due Date 20-NOV-2007

Delivery Details
Mode of Delivery Temperature: :Carrier CHILLED - Ice present

No. of coolers/boxes No. of samples received: :3 HARD 4

Sercurity Seal No. of samples analysed: :Not intact. 4

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Requested Deliverables

l Samples received in appropriately pretreated and preserved containers.
l Breaches in recommended extraction / analysis holding times may occur. Please contact ALS for 

further information ( Nanthini Coilparampil).
l NO3 should be analysed within 48 hours of sampling.

l Please direct any turn around / technical queries to the laboratory contact designated above.

l Please direct any queries related to sample condition / numbering / breakages to Nanthini Coilparampil

l Analytical work for this work order will be conducted at ALS Sydney.

l Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.

277-289 Woodpark Road Smithfield NSW Australia 2164

Tel. +61-2-8784 8555  Fax. +61-2-8784 8500  www.alsglobal.com

Environmental Division Sydney
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Work Order :

:Client

ES0715646

ENVIRO RESOURCES MANAGEMENT

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exist.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process neccessary for the execution of client requested 

tasks. Packages may contain additional analyses, such as 

the determination of moisture content and preparation 

tasks, that are included in the package.

When date(s) and/or time(s) are shown bracketed, these 

have been assumed by the laboratory for process purposes.
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ES0715646-004 09-NOV-2007 15:00 BH08 ü ü ü ü ü ü ü ü

Matrix: WATER

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Requested Deliverables

MR STEFAN CHARTERIS

- A4 - AU Certificate of Analysis - NATA Email stefan.chateris@erm.com

- A4 - AU Interpretive Quality Control Report - No Anonymous Email stefan.chateris@erm.com

- A4 - AU Quality Control Report - NATA - No Anonymous Email stefan.chateris@erm.com

- A4 - AU Sample Receipt Notification - Environmental Email stefan.chateris@erm.com

- Default - Chain of Custody Email stefan.chateris@erm.com

- EDI Format - ENMRG Email stefan.chateris@erm.com

- EDI Format - ESDAT Email stefan.chateris@erm.com

MS ELIZABETH WATSON

- A4 - AU Certificate of Analysis - NATA Email elizabeth.watson@erm.com

- A4 - AU Interpretive Quality Control Report - No Anonymous Email elizabeth.watson@erm.com

- A4 - AU Quality Control Report - NATA - No Anonymous Email elizabeth.watson@erm.com

- A4 - AU Sample Receipt Notification - Environmental Email elizabeth.watson@erm.com

- Default - Chain of Custody Email elizabeth.watson@erm.com

- EDI Format - ENMRG Email elizabeth.watson@erm.com

- EDI Format - ESDAT Email elizabeth.watson@erm.com

THE ACCOUNTS PAYABLE

- A4 - AU Tax Invoice Email au.accounts@erm.com
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Table 1
Analytical Suite and Assessment Criteria

Light Horse Landfill - Eastern Creek, NSW

Analyte Adopted Ecological 
Investigation Level

Adopted Human 
Health investigation 

level

Inorganics
Bicarbonate nc nc  
Calcium nc nc
Carbonate nc nc
Chloride nc 250a

Fluoride nc 1.5
Magnesium nc nc
Nitrate (as N) 0.7 50
Nitrite (as N) nc 3
Potassium nc nc
Sodium nc 180a

Sulfate nc 500
Sulfide nc nc

Notes
units mg/L
nc no criteria

Bold High reliability trigger value for the protection of 95% of freshwater species
Italic Moderate reliability value for the protection of 95% of freshwater species

a Australian Drinking Water Guideline (2004) aesthetic guideline value only

Human health investigation levels are derived from the Australian Drinking Water Guideline (2004) for the protection 
of human health unless otherwise stated.

Ecological investigation levels are derived from the ANZECC (2000) guidelines for fresh and marine water quality.

8/04/2008

Prepared by: EW
Checked by:SC 

Environmental Resources Management Pty Ltd



Table 2
Potential Contaminant Concentrations within Seepage Water

Light Horse Landfill - Eastern Creek, NSW

Solid Waste Likely Leachate 
Concentration

Trade waste 
Discharge Criteria

Leachable Concentration

TCLP2 (mg/L) mg/L mg/L

Aluminium nc 0.04 100
Ammonia as N nc 229 100
Arsenic 5 0.008 1
Barium nc 2.4 2
Benzene 0.5 0.002 0.1
Benzo(a)pyrene 0.04 nc nc
Beryllium 1 nc nc
Bicarbonate nc 2500 nc
Calcium nc 139 nc
Cadmium 1 0.0001 1
Carbon tetrachloride 0.5 nc nc
Carbonate nc nc nc
Chloride nc 1860 nc
Chlorobenzene 100 nc nc
Chloroform 6 nc 0.1
Chromium (total) nc 0.023 3
Chromium (VI) 5 nd 3
Cobalt nc 0.008 5
Copper nc 0.002 5
m-Cresol 200 nc nc
o-Cresol 200 nc nc
p-Cresol 200 nc nc
Cresol (total) 200 nc nc
Cyanide (amenable) 3.5 nc 1
Cyanide (total) 16 nc nc
2,4-D 10 nc nc
1,2-Dichlorobenzene 4.3 nc nc
1,4-Dichlorobenzene 7.5 nc nc
1,2-Dichloroethane 0.5

nc nc
1,1-Dichloroethylene 0.7 nc nc
Dichloromethane 8.6 nc nc
2,4-Dinitrotoluene 0.13 nc nc
Electrical Conductivity (µS/cm) nc 8573 nc
Ethylbenzene 30 nd 1
Fluoride 150 0.8 20
Iron nc 12.5 50
Lead 5 0.002 2
Manganese nc 0.211 10
Magnesium nc 97 nc
Mercury 0.2 nd 0.03
Methyl ethyl ketone 200 nc nc
Molybdenum 5 nc 100
Naphthalene nc 13.4 nc
Nickel 2 nc 3
Nitrite nc 0.032 nc
Nitrate nc 0.027 nc
Nitrobenzene 2 nc
C6-C9 petroleum hydrocarbons nc 0.05 nc
C10-C36 petroleum hydrocarbons

nc 15.11 10 b

pH nc 6.6 - 7.49  7 - 10
Phenol (nonnchalogenated) 14.4 0.233 10
Potassium nc 230 nc
Polychlorinated biphenyls nc nc nc
Polycyclic aromatic 
hydrocarbons(total) nc 13.4 5
Scheduled chemicals nc nc nc
Selenium 1 nc 5
Silver 5 nc 5
Sodium nc 1490 nc
Styrene (vinyl benzene) 3 nc nc
Sulphate nc 1 2000
1,1,1,2 – Tetrachloroethane 10 nc nc
1,1,2,2nc Tetrachloroethane 1.3 nc nc
Tetrachloroethylene 0.7 nc 0.3
Toluene 14.4 nd 1
Total Dissolved Solids nc 4520 10000
1,1,1-Trichloroethane 30 nc nc
1,1,2-Trichloroethane 1.2 nc nc
Trichloroethylene 0.5 nc 0.1
2,4,5-Trichlorophenol 400 nc 0.05 a

2,4,6 Trichrolophenol 2 nc 0.05 a

Vinyl chloride 0.2 nc nc
Xylenes (total) 50 nd 2
Zinc nc 0.191 5

Notes
nc No criteria
nd Non-detect
leachate concentration exceeds trade waste critieria
a 0.05 is trade waste criteria for total chlorinated phenolics
b 10 is the trade waste criteria for total petroleum hydrocarbons (C6 to C36)

The trade waste criteria are the acceptance standards listed on the sydney water website.

Contaminant

The likely leachate concentrations are based on leachate sampling analysis completed at Alexandria Solid Waste Landfill by Ian Grey 
Consulting Ltd. Sampling was completed on 8 occasions at quarterly intervals between 23/01/06 and 17/10/2077.
Solid Waste TCLP data is from the Department of Environment & Conservation NSW (1999) Environmental Guidelines: Assessment, 
Classification & Management of Liquid and Non-liquid Wastes EPA, Table A4.

8/04/2008

Prepared by: EW
Checked by:SC 

Environmental Resources Management Pty Ltd
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Annex I 

Water Balance Modelling 
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